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One highlight of this edition is a remarkable chapter 
‘History of benign breast disease’, which overviews the 
lives and careers of six great figures (Sir Astley Cooper, 
Alfred Velpeau, John Birkett, George Cheatle, Joseph 
Bloodgood and Charles Geschickter), with particular 
insight into the roles of mentorship, record keeping, 
acceptance of new technologies, pathologic correlation 
and the role of international travel and contacts. In an 
age information technology and instantaneous commu-
nication, these elements are more important than ever.

The role of surgery in benign breast disease is chang-
ing. Mammography, ultrasound and (increasingly) MRI 
offer the prospect of earlier cancer diagnosis but bring 
with them a substantial burden of benign or equivocal 
findings. Most are amenable to core biopsy but it remains 
challenging to identify those that do or do not need 
surgery. Surgical techniques for benign breast conditions 
may seem simple in concept, but the experienced surgeon 
will recognize that this simplicity is more apparent than 
real and that pitfalls abound. In closing, let me enthusi-
astically recommend the chapter ‘Operations’. Here the 
authors address core biopsy (with and without image 
guidance) and the full range of surgical procedures for 
benign breast diseases, presenting a set of ‘Important 
principles’ for each. In these lists surgeons in training will 
recognize a treasury of clinical pearls drawn from the 
authors’ vast hands-on experience, and practising sur-
geons will recognize their own past surgical misadven-
tures which might have been avoided had these principles 
been followed. This chapter is a small classic in its own 
right and should be required reading for all surgeons who 
treat breast disease, benign or malignant.

Benign breast disease comprises a wide range of condi-
tions which worry patients, which vex physicians, which 
are vastly more common than breast cancer, and yet 
which have to date received relatively little attention in 
the medical literature. It is therefore a particular pleasure 
for me to introduce the third edition of Hughes, Mansel 
& Webster’s Benign Disorders and Diseases of the Breast, a 
unique and classic work which fully succeeds in address-
ing this imbalance and builds on the substantial and 
well-deserved success of the first (1989) and second 
(2000) editions.

The authors correctly decry the term ‘fibrocystic disease’, 
proposing instead that benign breast conditions are not 
‘disease’ per se, but are instead minor aberrations of normal 
development and involution (‘ANDI’). The ANDI frame-
work, for the first time, puts the study of benign breast 
disease on a scientific basis which correlates pathogene-
sis, histology and clinical features. This model is, in my 
opinion, a robust foundation for further progress in the 
understanding and treatment of benign breast disease, 
and deserves much wider recognition, particularly in the 
US, where it is relatively unknown.

Professor Mansel and his colleagues comprehensively 
address every aspect of benign breast disease following  
a format in which all elements (graphics, tables and  
photographs) work harmoniously to create a whole larger 
than the sum of its parts. Each chapter heading includes 
‘key points and new developments’ for a quick summary 
of the contents. As in a Victorian novel, these chapter 
headings are irresistible and one cannot resist delving 
into the contents. Throughout, one benefits in equal 
measure from the authors’ scholarship, from their long 
first-hand experience and from their refreshing practical-
ity in managing benign breast disease.
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a few cases with atypical epithelial hyperplasia, benign 
change is not of itself an important determinant. Clinics, 
however, are dominated by the concern to exclude cancer 
and to determine future risk.

The imaging chapter has been extensively revised by 
Kate Gower-Thomas and the xeromammograms have 
been replaced with modern digital mammograms.

Plastic surgery for both augmentation and reduction is 
now so well detailed in the plastic surgery literature that 
we have omitted this chapter; similarly, the chapter on 
geographical variation has been subsumed into the chap-
ters about individual problems.

Professor Leslie Hughes has provided a fascinating 
chapter on the lives and influences of some of the great 
names in the development of our understanding of the 
changes in the breast.

The ANDI concept provides a framework to enable 
clinicians to explain to patients the nature of their problem 
in an easily assimilated way. It is important to emphasise 
that ANDI is not a diagnosis in itself.

REM, DJTW, HS
January 2009

Preface

It is now 20 years since the first edition of this book and 
9 since the second edition. The intervening years have 
seen advances in imaging technology, understanding of 
the molecular events leading to disease and drug develop-
ments. While most of the focus has been on breast cancer, 
there have been benefits to an understanding of the 
changes occurring in the breast from physiology through 
disorders to diseases.

One of the consequences of an improved under-
standing of what is happening in the breast and confi-
dence in the ability to diagnose the problem actively 
has been the disappearance of open surgical diagnostic 
biopsy and, except for a few areas, surgery for benign 
conditions. The diagnostic pathway using triple assess-
ment with core needle biopsy is now the standard in 
most breast clinics; it gives a 99% sensitivity for cancer 
and dramatically reduces operations for true benign 
disease.

Much work has been done in identifying patients with 
an increased risk of developing breast cancer and we have 
addressed this by including a new chapter on risk of 
breast cancer written by Professor Gareth Evans of Man-
chester. Family history is important here but apart from 



and Dr Kathleen Lyons, and of Pathology – especially Drs 
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not have been produced without the exceptional service 
given by the Department of Medical Illustration under 
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Problems of concept and nomenclature of 
benign disorders of the breast

Key points and new developments

1.	 Only	by	taking	a	historical	view	of	benign	disorders	of	the	breast	can	the	confusion	persisting	until	recent	decades	be	
understood.

2.	 In	the	past,	benign	conditions	(and	the	patients	carrying	them)	have	been	regarded	as	requiring	exclusion	of	cancer	or	cancer	
risk,	rather	than	entities	requiring	management	in	their	own	right.

3.	 Clinical	conditions,	such	as	painful	nodularity,	have	been	equated	with	and	confused	with	histological	conditions,	such	as	
fibrosis	or	hyperplasia.

4.	 Most	accept	that	the	concepts	and	terminology	of	‘fibrocystic	disease’	and	‘fibroadenosis’	cannot	be	justified,	but	this	
recognition	has	so	far	been	matched	by	masterly	inactivity.

5.	 Accurate	and	meaningful	terminology	will	be	achieved	only	if	those	in	the	field	agree	on	one	and	accept	it	and	use	it.	The	
aberrations	of	normal	development	and	involution	(ANDI)	concept	and	terminology	provides	a	means	of	achieving	this.

giving a definition, this author, like many before him, 
states that the term fibrocystic disease has no real meaning 
and should probably be abandoned. Nevertheless, he 
also lists the histological features, fibroadenomas, macro-
cysts, fibrosis, duct dilatation and stasis, periductal round 
cell infiltrate, fat necrosis, papillomatosis, apocrine meta-
plasia, sclerosing adenosis and hyperplastic lesions of 
duct and lobule. This covers the whole range of benign 
conditions of the breast, and it is clearly inappropriate to 
equate this histological panorama with a mild, or even 
severe, degree of painful nodularity.

With such a loose equivalence between clinical and 
histological detail, it is not surprising that Foote and 
Stewart wrote in 1945: ‘chronic cystic mastitis is so 
ingrained in the minds of some pathologists that this 
diagnosis of a locally excised portion of the breast almost 
amounts to a surgico-pathological reflex’.2 What is sur-
prising is that pathologists are still the most insistent 

The source of the problem

The condition commonly called fibrocystic disease, or 
fibroadenosis of the breast, has been a clinical problem 
for centuries, as reflected in writings as early as those of 
Astley Cooper at the beginning of the nineteenth century. 
For patients, it causes discomfort and anxiety which varies 
from nuisance value to serious interference with their 
quality of life. For clinicians, the condition causes a range 
of problems of diagnosis, assessment and management 
which are not always clearly recognized.

Although all clinicians have a concept of what fibro-
cystic disease represents, it is difficult to define, and none 
of its protagonists has given a meaningful differentiation 
between it and normality. One definition1 is ‘palpable 
lumps in the breast, usually associated with pain and 
tenderness that fluctuate with the menstrual cycle and 
become progressively worse until the menopause’. Despite 
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single group to maintain the use of the term, despite this 
stinging remark from eminent members of their own 
discipline.

Greater interest in benign breast disorders in recent 
years has led to a more precise understanding of the clini-
cal pictures associated with individual elements, and the 
histological changes of cyclical nodularity are increas-
ingly recognized as lying within the range of histological 
appearance in the normal breast. Many authors have tried 
to determine and assess premalignant potential of fibro-
cystic disease but most attempts have resulted in confu-
sion and frustration. Recent workers, especially Page and 
co-workers,3,4 have shown that only a few specific histo-
logical patterns have an association with cancer and these 
show no consistent correlation with the clinical picture 
which in the past has been ascribed to fibrocystic disease. 
This poor correlation between histology and clinical 
symptoms led Love and her co-authors5 to conclude that 
fibrocystic disease of the breast is a ‘non-disease’. Their 
arguments are cogent in a histological context by denying 
the loosely defined cancer risk, but a concept of non-
disease does little to help the many women who suffer 
from a variety of physical symptoms – sometimes of dis-
tressing severity. Disorder is a better term than disease 
because so many of the symptomatic conditions lie within 
the spectrum of normality. The magnitude of the problem 
is escalating with the wider concern of women about 
breast disease and the wider introduction of breast screen-
ing programmes.

Benign conditions of the breast have always been 
neglected in comparison to cancer, despite the fact that 
only one out of ten patients presenting to a breast clinic 
suffers from cancer. This is not surprising in view of the 
emotional implications of breast cancer and its treatment, 
but it has meant that the study of the benign breast has 
been undeservedly neglected. Until the 1970s, reported 
studies were directed largely towards a possible relation-
ship to cancer, rather than towards the basic processes 
underlying benign conditions.

There has been a noticeable and welcome correction 
to this neglect in recent years, but already the interest in 
benign disorders evident for two decades is again on the 
wane, at a time when advances in molecular biology give 
promise of understanding the basic physiology of human 
breast development, function and involution.

This neglect is most evident in standard textbooks (the 
most recent comprehensive texts on breast disease devote 
less than 5% of their material to benign conditions) 

because interest in benign processes can be found when 
studying historical reference material. Great names in 
surgery such as Hunter, Astley Cooper, Billroth, Cheatle, 
Semb, Bloodgood and Atkins appear in the literature. But 
whereas breast cancer has stimulated a continuous, 
ongoing body of research – each new project building on 
the work preceding it – benign disease has been the 
subject of a relatively small number of isolated and 
unconnected projects, earlier related work having often 
been ignored. The sporadic nature of these investigations 
and the insularity of the resulting publications had led to 
much confusion which has had more serious conse-
quences than neglect alone.

Consideration of benign breast disorders from a his-
torical point of view provides a clearer understanding of 
how the present problems have arisen.

History

Sir Astley Cooper was an important early worker in this 
field. He described many aspects of benign breast disor-
ders as well as malignant disease in his monograph, Illus-
trations of Diseases of the Breast,6 published in 1829. Among 
the conditions discussed are cystic disease, pain and 
fibroadenoma. He distinguished two main groups of 
patients with mastalgia – those with and those without a 
palpable tumour, which we might now better define as 
painful nodularity and non-cyclical breast pain. He also 
laid much of the basis of the macroscopic anatomy of the 
breast in his book on the anatomy of diseases of the 
breast published in 1845. The French surgeon Reclus gave 
an excellent description of the clinical and pathological 
aspects of cystic disease in 1893, recognizing both the 
multiplicity and bilaterality of the cysts.7

Many of the current problems in terminology and 
understanding derive from the publications of German 
surgeons in the late nineteenth century. Koenig8 called 
the disease ‘chronic cystic mastitis’, because he believed 
it had an inflammatory basis. At the same time, Schim-
melbusch9 described the same condition, compounding 
the problem by calling it ‘cystadenoma’. Both authors 
gave the disease inexact names, and both gave incomplete 
descriptions of the pathology. Certainly they did not  
recognize the wide range of histological appearances 
found in these breasts, and they failed to recognize  
these as merely variants of normal processes within the 
breast.
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There was an early reaction to this confusion. Cabot10 
questioned the inflammatory connotation of the term 
chronic cystic mastitis and urged more precise terminol-
ogy, but unfortunately his pleas fell on stony ground. In 
the 1920s there were major studies by Semb11 in Norway 
and Cheatle and Cutler12 in the UK and their disease 
descriptions and data are still worth serious study. 
However, Cheatle and Cutler gave the name ‘cystipho-
rous desquamative epithelial hyperplasia’ to the clinical 
spectrum we have termed aberrations of normal develop-
ment and involution in Chapter 3 and this can hardly be 
regarded as helpful. The tendency of the Scandinavians 
to use Semb’s term ‘fibroadenomatosis’ also caused diffi-
culty because of its confusion with the term fibroade-
noma.11 In spite of detailed investigations, Cheatle and 
Cutler confused changes of cyclical nodularity with both 
duct ectasia and fibroadenomas12 and the term they 
finally chose – ‘mazoplasia’ – is hardly evocative in a 
descriptive sense.

While most workers concentrated on the clinical prob-
lems of fibrocystic disease, some gave accurate descrip-
tions of other benign breast conditions. The paper on ‘the 
varicocele tumour’ by Bloodgood is a striking account of 
the clinical and macropathological aspects of duct ectasia 
and its clinical variants.13 The accuracy and detail of the 
observations come as a surprise to those who believe 
advances in medical understanding are recent.

Special clinics for breast disease set up by Atkins in 
London and Geschickter in the USA concentrated experi-
ence and allowed adequate documentation and assess-
ment of the results of treatment for the first time during 
the 1940s. Both authors made many contributions to 
benign breast disorders,14,15 but suffered equally from the 
limited knowledge at that time of basic pathology and 
endocrinology of the breast. They both unfortunately 
continued the use of the term chronic mastitis. The 50 
years since their contributions has seen an increasing 
momentum in investigation of benign breast conditions. 
Great benefit has derived from histological study of the 
normal breast and the development of hormonal estima-
tions using radioimmunoassay. In particular, the autopsy 
study of Sandison16 showed that most of the changes 
previously regarded as disease are so common as to be 
within the spectrum of normality, and his work stimu-
lated others to define the wide range of histological 
appearances of the normal breast. For example, Parks17 
studied both surgical and autopsy specimens and showed 
a gradation between normal lobules and fibroadenomas, 

and between involuting lobules and cyst formation. He 
also showed that papillary epithelial hyperplasia of the 
terminal ducts is so common in the premenopausal 
period as to be regarded as normal, and that these lesions 
regress without treatment after the menopause. In 1961, 
Oberman and French18 also stressed the concept of a 
continuum between normality and benign conditions: 
‘adenofibromas, fibrocystic disease and intraductal papil-
lomas do not appear to represent distinct entities, but 
rather form a spectrum of conditions having their basis 
in an abnormality between hormonal stimulus to the 
breast, principally estrogen, and stromal and epithelial 
response’.

These writers have had a profound insight into the 
concepts discussed in this book, and it is salutary to go 
back even further. In 1922, McFarland19 wrote: ‘The so-
called chronic mastitis is not inflammatory, and is not a 
pathological entity; it is nothing but a result – or at most 
a perversion – of involution. The only difficulty lies in 
clearly defining when the process of involution can be 
said to become abnormal, when it is so diversified.’ The 
seed scattered by these workers has largely fallen on stony 
ground.

The present and the future

In the past, each worker has tended to introduce their 
own terminology for a condition, either to stress a par-
ticular aspect they have noted, or through ignorance of 
work that has gone on perhaps many years before. As an 
illustration of this, Table 1.1 shows the large number of 
names that have been associated with just three condi-
tions: so-called fibrocystic disease, duct ectasia and giant 
fibroadenomas.

This list is by no means comprehensive; some 40 
names have been used to describe the variety of condi-
tions covered by the old term, chronic fibrocystic disease, 
none of which can be considered satisfactory.

Because of their multiplicity and lack of specificity, past 
terms are better replaced by the use of clinical or histo-
logical terms which are specific and accurate in relation 
to the clinical and/or histological condition to which they 
refer. Examples of appropriate clinical terms are mastalgia 
and cyclical nodularity. Examples of appropriate histo-
logical terms that have evolved over recent years are  
sclerosing adenosis and atypical ductal hyperplasia.  
Terms that accurately reflect both clinical and histological 
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counterparts are fibroadenoma, duct papilloma and mac-
rocyst, for example.

When it is desirable to cover the whole range of 
(unspecified) benign breast disorders, it is appropriate to 
use a term which, unlike fibrocystic disease, does not 
imply a disease state, but acknowledges the spectrum of 
change extending from normality and recognizes that 
most of the spectrum does not represent disease. We 
suggest that ‘aberrations of normal development and 
involution’ (ANDI) is a term which meets these criteria; 
it is comprehensive, and meaningful and descriptive in 
terms of pathogenesis.

Why has it taken so long to reach a reasonable under-
standing of the processes involved in benign breast condi-
tions? The main stumbling block has been the failure to 
appreciate the range of basic physiological and structural 
changes within the normal breast – an organ dynamic 
throughout the reproductive period of life as it first devel-
ops, then undergoes repeated cyclical change and finally 
involutes. Because it is an organ under systemic hormo-
nal influence, one would expect the breast to be uniform 

throughout in its appearance and behaviour, but this is 
not so. Like other endocrine target organs such as the 
thyroid, it varies greatly from one part to another, and 
end-organ response must be a factor in this variability. It 
has been usual practice to concentrate on the local find-
ings as shown by biopsy, at one point in time when the 
patient presents with a clinical problem, assuming that 
the particular clinical condition at that time is directly 
associated with the local radiological and biopsy findings. 
It is tempting to ignore the findings of Parks and Sandi-
son and others that all these apparently specific findings 
are frequently found in asymptomatic breasts. So a par-
ticular clinical event that leads a patient to biopsy must 
be assessed against the background of this almost random 
variation in histological appearance which is a part of 
normality.

A further source of confusion has arisen from the asso-
ciation of radiological appearances with pathological 
descriptions, without adequate correlative studies to 
establish a relationship. An example from recent decades 
has been the description of radiological density as ‘dys-
plasia’ in relation to Wolfe patterns – when detailed study 
can show that density is unrelated to epithelial dyspla-
sia.20 The situation was then compounded by using the 
term ‘dysplastic breast’ for a radiological pattern, without 
histological correlation or confirmation. The welfare of 
the patient with benign breast problems will be best 
served by abandoning terminology that implies disease, 
and substituting terminology which reflects the normality 
of many of the underlying processes, reserving ‘disease’ 
for those conditions where clinical morbidity or histo-
logical significance warrants such a term. The terminol-
ogy should come from consideration of the basic 
physiological and pathological processes that lead a 
patient to present to a breast clinic.

Perhaps the reason for persisting and increasing confu-
sion is an unwillingness to be sufficiently radical in 
moving away from ideas that do not fit in with present 
knowledge. Not only must the concept of fibrocystic 
disease as a clinical concept or a histopathological entity 
be done away with, it must be replaced by an accurate 
terminology consistent with present knowledge. Many 
breast physicians accept the first half of this statement, 
but are unwilling to accept the corollary inherent in the 
second half.

These basic aspects of the non-malignant breast, and 
the arguments for the aberrations of normal develop-
ment and involution terminology, are considered in 
Chapter 4.

Table 1.1  Some of the names used for common benign breast 
disorders

cyclical NodulariTy

Fibrocystic disease

Fibroadenosis

Cystic hyperplasia

Hyperplastic cystic disease

Schimmelbusch’s disease

Chronic cystic mastitis

Cystic mastopathy

ducT EcTaSia/PEriducTal MaSTiTiS

Plasma cell mastitis

Varicocele tumour

Comedo mastitis

Mastitis obliterans

Secretory disease

GiaNT FiBroadENoMaTouS TuMourS

Giant fibroadenoma

Cystosarcoma phyllodes

Phyllodes tumour

Juvenile fibroadenoma

Serocystic disease of Brodie
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History of benign breast disease
Leslie E. Hughes

frequency and significance. The inadequate attention gen-
erally given to benign conditions is shown by Lisfranc, 
who as late as the 1840s was still arguing at the Academie 
de Medicin in Paris that all breast lumps became 
malignant.

Evidence that Lisfranc’s view was wrong, and details of 
differentiation of benign from malignant, was first clearly 
presented by Cooper. Furthermore, he stressed the impor-
tance of the non-malignant by devoting Part 1 of his 

Introduction

The century and a half from 1800 to 1950 saw a remark-
able expansion in the understanding and management of 
benign breast conditions. Many contributed to this expan-
sion, but six workers have been chosen for this chapter, 
based on the degree of innovation and the breadth and 
influence of their work. Of course many others made 
major contributions, though of less depth and impact. 
Brodie and Paget of the UK, Semb of Norway, Reclus  
of France and Schimmelbusch and Billroth of Austro-
Germany are examples.

Two other outstanding contributors of the second half 
of the twentieth century certainly match our chosen six, 
Cushman D. Haagensen, surgeon pathologist of the USA, 
and John Azzopardi, surgical pathologist of the UK. As 
their work overlaps the professional span of many of the 
present generation of breast specialists, they have been 
left to future study.

This chapter is not the history of benign conditions of 
the breast; this is dealt with elsewhere. It is a biographical 
examination of six great men, with some attempt to 
discern the social and professional background leading 
to such major contributions.

Sir Astley paston Cooper,  
bt. frS dCl gCh. 1768–1841

Cancer of the breast has been recognized and its treat-
ment discussed for many centuries. On the other hand, 
except perhaps for lactational abscess, benign conditions 
received little attention, and received no detailed consid-
eration in textbooks until Astley Cooper realized their  
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fig. 2.1 Sir Astley Paston Cooper.
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intended two-part book on breast disease to benign con-
ditions. Thus, he presented the first monograph devoted 
to benign breast disorders in 1829, and this was probably 
the only such one until the 1980s.1

Early life

Astley Cooper enjoyed a good genetic inheritance; his 
father, a Norfolk vicar, and his mother, a descendant of 
Isaac Newton, both had considerable literary output, 
while one uncle and his grandfather were surgeons. Born 
in 1768, he was one of a family of 10 children, but all 
five sisters eventually died of tuberculosis.

Educated at home, he was a poor student, showing 
little interest in study and preferring to roam the coun-
tryside and get involved in wild escapades with local 
youths. In this regard he was remarkably similar to his 
teacher and guru, John Hunter, and in later life he also 
resembled Hunter in his passion for research and hard 
work. Whether these latter attributes were inherent or  
the result of a direct influence of Hunter, it is difficult  
to say.

Two incidents helped arouse his interest in surgery. 
First, his stepbrother was run over by a wagon and died 
of haemorrhage because no local doctor was willing to 
come to the accident scene. Second, he observed an oper-
ation for stone, performed in a masterly manner in the 
Norfolk and Norwich Hospital, which ‘inspired me with 
a strong impression of the utility of surgery’.

This led to his apprenticeship at the age of 16 to his 
uncle, William Cooper, a senior surgeon at Guy’s Hospi-
tal in London for the usual period of seven years. But 
Astley Cooper soon transferred his apprenticeship to 
Henry Cline, a young (34-years-old) surgeon at the closely 
linked St Thomas’s Hospital, with a reputation as an 
excellent operator and one of the few London surgeons 
who appreciated John Hunter’s teachings. In contrast, 
William Cooper said he could never understand Hunter’s 
lectures, and usually went to sleep during them. Astley 
Cooper became a frequent and attentive attender.2

He soon exhibited Hunter’s passion for acquiring per-
sonal knowledge rather than following textbooks, and for 
experiment and hard work, taking anatomical and pathol-
ogy specimens to Cline’s house for dissection, and was 
(like Velpeau later) quite heavily involved in the body 
snatching trade. He used his considerable wealth to 
placate the municipal worthies unhappy at this practice, 
as well as supporting the families of some of those impris-
oned for the activity.

He soon stood out above his colleagues, and showed 
an early interest in breast disease from student days. A 
long convalescence from an attack of typhus gave an 
opportunity to spend a session in Edinburgh, where his 
brilliance was recognized and coupled with great popu-
larity. So much did he impress in these ways that an offer 
was made to make him President of the Royal Medical 
Society should he return to Edinburgh. At this stage of his 
life he showed strong support for the revolutionary politi-
cal developments across the channel in France, tenden-
cies which had an adverse effect when he applied for the 
vacant consultant post at conservative Guy’s when his 
uncle retired. He was appointed after he renounced all 
political activity.

With his apprenticeship completed, he married the 
daughter of a wealthy merchant, so that he never had to 
work to earn a living. But nevertheless, work he did with 
a vengeance. With a typical day he would rise at 6 a.m., 
dissect in his private laboratory for research and to have 
prepared specimens for his lecture, see non-paying 
patients before breakfast, then to his consulting rooms 
(in 1815 his professional income was an incredible 
£21 000). He would then proceed to Guy’s for a ward 
round with students, seeing every interesting patient and 
making notes on them, to St Thomas’s to lecture, teaching 
in the dissecting room, followed by private operations, 
home for dinner followed by 3 hours work in the evening. 
As his daily activity involved producing dissections for his 
anatomical lectures and selecting patients for his clinical 
lectures from those of all surgeons, he had access to a 
huge body of clinical material, and was able to observe 
the results of different methods of treatment by different 
surgeons. This, together with the detailed observation 
and documentation of his own patients, provided the 
basis for his teaching and publications.

He was an outstanding operating surgeon, a quality 
not enjoyed by his two senior surgeon colleagues, who 
would not operate unless he was available to help.

Cooper’s surgical contributions, from advocating  
catgut 50 years before Lister, to pioneering vascular 
surgery, are so well known that they need no further 
recounting. Likewise, his success as a teacher was legen-
dary, with his lectures and ward rounds always crowded 
with students.

Professional career

Cooper moved rapidly up the professional ladder, and 
particularly within the Royal College of Surgeons hierar-
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chy, first as anatomy lecturer, then Hunterian Professor 
of Comparative Anatomy and later President for two 
terms. Perhaps it was in the organization of the very out-
moded College that he was a breath of fresh air and made 
an outstanding contribution. The younger Fellows of the 
College were particularly frustrated by outdated attitudes; 
while senior Council members could enter through the 
front door; ordinary members had to come through a 
small back door. Examinations were antiquated and pro-
vincial hospitals were not recognized for training. Once 
elected to Council, the position was held for life.

When some younger fellows were elected to Council, 
they found Cooper a strong supporter. He was made 
chairman of a committee which was set up ‘to consider 
the present state of the College’, essentially to look at 
modernization of the College and he was notably success-
ful in introducing many improvements. Placating the 
elderly College ‘establishment’ was undoubtedly associ-
ated with his popular persona, his high professional 
standing and his respected judgement. The younger 
fellows were delighted. The committee was responsible 
for much modernization: reforming and liberalizing the 
examination system, ensuring that all members were kept 
in touch with Council decisions and extending training 
to provincial hospitals.

Astley Cooper and breast disease

All Cooper’s work – lectures, lecture notes and mono-
graphs – were based on personal investigation of anatomy, 
physiology and pathology, followed by personal observa-
tion of clinical patients and the results of his treatment. 
In 1825, he retired from his position as surgeon to Guy’s 
and this gave the time and opportunity to produce his 
book on breast disease – Part 1 on benign conditions – in 
1829 (as well as holding the presidency of the College in 
1827). It is a remarkable work for its time, recognizing 
and giving clear description of much benign pathology 
and differentiating it from cancer. Likewise, it gives 
detailed management recommendations, some reflecting 
the practice of the time, others having a remarkably 
modern flavour, such as using a lancet to confirm the 
diagnosis of a simple cyst, a forerunner of the quite recent 
acceptance of needle aspiration as satisfactory treatment. 
His description of fibroadenoma and its differentiation 
from cancer could not be bettered: younger woman, 
mobile, lobulated, slow growth leading to a stationary 
phase and finally regression. This appreciation of the 
limited growth pattern with the possibility of regression 

has only been brought back into prominence in the last 
20 years of the twentieth century. His illustrations are 
remarkably accurate – that of cystic disease shows multi-
ple blue domed cysts of varying sizes, preceding Blood-
good by almost 100 years, while his plate of a fibroadenoma 
shows faithfully the typical lobulation.

Unfortunately, his attention was diverted from Part 2 
of his book on breast disease (dealing with carcinoma) 
to diseases of the testicle and thymus. When he came  
to take up the subject of breast disease again he  
realized the fundamental importance of anatomy and 
physiology, and produced his book Anatomy of the Breast 
in 1840 at the age of 72, dedicated charmingly as 
follows:

To members of the medical Profession.
I dedicate this work to you for two reasons. First. To 
express the delight I feel at observing your increased love 
for the Science of the Profession, and your earnest desire 
to found your Practice on an intimate knowledge of 
Anatomy, Physiology and Pathology. Secondly to thank 
you for your unmeasured kindness and attention to myself 
during a period of 50 years.3

The book contains an amazingly detailed and accurate 
account of every aspect of anatomy and physiology of the 
breast at all stages of life, including pregnancy and lacta-
tion, and in different races, together with chemical analy-
sis of milk, and injection studies of the mammary glands 
of a wide variety of animals. Once again, the detail and 
accuracy of the text and illustrations is amazing. Regret-
tably, his intention to follow this with Part 2 of his work 
on (malignant) breast disease was frustrated by failing 
health and he died a year later, thus depriving surgery of 
what would have been a remarkable trilogy. This was 
obviously a disappointment to him, since following a 
false report in 1835 that he had died of apoplexy, he 
wrote to his nephew stating that he was still very much 
alive, that he intended to continue work for a further 13 
years (taking him to 80) and then enjoy 20 years of retire-
ment. In fact, he continued operating in spite of severe 
dyspnoea, so that patients had to be carried downstairs if 
he was to see them. He performed his last operation on 
Lady Jersey 2 months before he died.

It is easy to see the basis of his ability, an outstanding 
intellect, contact with outstanding role models – Hunter 
in research and Cline in clinical surgery – devotion to 
personal analysis and recording at experimental and clini-
cal levels, and keeping to his motto, ‘first observe and 
then think’.
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John Hunter and Joseph Lister have always been 
regarded as the giants of surgery and rightly so. But con-
sidered analysis of Astley Cooper’s contributions, experi-
mental, clinical and professional, puts him on a similar 
level – certainly a charismatic prince among British sur-
geons, and a pre-eminent investigator of breast disease.

Alfred velpeau. 1785–1867

Early life

Despite being brought up in a poor, rural environment, 
Velpeau was blessed with the forenames Alfred Armand 
Louis Marie. His father was a farrier, and he was expected 
to take up the same trade. He was given some basic educa-
tion by the village priest, and became interested in medi-
cine. He fed this interest by buying medical textbooks 

with the money accumulated from collecting and selling 
chestnuts. He used the knowledge gained from these 
books to attempt the treatment of a sad, depressed young 
girl with hellebore, a species of Ranunculus widespread in 
southern Europe, used in medicine for its stimulating 
properties but poisonous in large quantities. He suc-
ceeded only in poisoning her.

This proved a turning point in his life; the local physi-
cian called in to treat her was so impressed by his medical 
knowledge and obvious intelligence that he arranged for 
Velpeau to join in lessons with the children of a local 
aristocrat. In turn, the two introduced him to the surgeon 
at the nearby city of Tours. Thus, when Velpeau was 21 
years old he came under the influence of Pierre-Fidele 
Bretonneau, who had recently been appointed as the 
Head Physician of the hospital.4

Bretonneau, although he moved from Paris to the pro-
vincial city of Tours, was the outstanding French physi-
cian of his time, deeply engrossed in research and study 
of his patients, as well as research using animals and 
corpses. He was more interested in these than in publiciz-
ing his achievements, which included the recognition and 
naming of diphtheria, (probably) the first successful tra-
cheostomy for diphtheria and the separation of typhus 
and typhoid as distinct entities. Indeed, his promulgation 
of the ‘specificity of disease’, that different clinical pic-
tures were the end result of different aetiological agents, 
was a revolutionary concept which was to be fulfilled by 
the work of Pasteur. He proved to be an outstanding 
physician and teacher (Trousseau was another of his 
pupils), and played a pivotal role in training Velpeau in 
medicine and pathology. Learning pathology necessitated 
dissection of corpses obtained by body snatching from 
cemeteries; Velpeau later recounted obtaining 36 necrop-
sies in a few months. As was the case with Astley Cooper, 
there was some local recognition and tolerance – although 
Velpeau later said that he still carried lead in his body 
from having been fired at during these escapades.

At the age of 24 Velpeau was ‘Officier de Santé’ (surgeon) 
at the hospital, but Bretonneau was keen to see him 
undertake formal medical training. So a year later he trav-
elled to Paris and through the support of Bretonneau was 
given a post at St Louis Hospital, where he earned a small 
amount teaching younger medical students. He lived 
under conditions of frugality almost amounting to starva-
tion, yet obtained the anatomy and physiology prizes as 
well as learning Latin. After 4 years, he was able to gradu-
ate with honours, writing his thesis (on chronic and inti-
mate fevers) in Latin under the supervision of Laennec.fig. 2.2 Alfred Velpeau.
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Velpeau, the mature surgeon

At 33 he obtained the ‘Chirurgical’, higher surgical degree, 
and was appointed surgeon to La Pitié. At 38 he was 
appointed to the University Chair of Surgery at La Charité 
which he held for 33 years. On appointment, he wrote to 
Bretonneau, expressing his gratitude to his patron.

He soon had the largest consulting practice in Paris, 
and attracted a huge entourage of students and foreign 
visitors. William Osler describes in detail the experiences 
of Dr John Bassett, a young Alabama doctor who travelled 
to Europe in 1836 and spent 3 years in Velpeau’s clinic.

His work covered every area of medical practice, and 
he produced six textbooks, on surgical anatomy, obstet-
rics, operative medicine, embryology, diseases of the 
uterus and diseases of the breast. It has been claimed that 
his publications covered 340 titles and 10 000 pages. 
Perhaps the very profuseness and breadth of his output 
may have had a bearing on his work in breast diseases.

At the age of 72, while still totally immersed in his 
work (he saw his wife, daughter and grandchildren at 
their country house south of Paris only at the weekend) 
he caught influenza but refused to lessen his activities. He 
died a few days after performing his last operation.

Contribution to breast diseases

There can be no doubt that Velpeau had a huge experi-
ence of breast disease, that his management commanded 
much respect amongst his onlookers, and that his publi-
cations came to be quoted more than most if not all 
others, in the literature of the next 50 years, and later in 
the literature of the history of breast disease. But closer 
examination suggests part of this may have been more 
the result of his flamboyance than of making major new 
contributions.

His book5 consists of a very large series of case reports, 
more than 2000 patients treated under his care, put under 
individual headings and without much in the way of 
comprehensive classification. In this way it contrasts with 
the book of our next subject, Birkett. But he does report 
large numbers of patients, 177 patients with breast abscess 
for example, and described cases of fistula, both in lactat-
ing and non-lactating patients. Perhaps the lesser quality 
of his treatise may be the result of his wide range of  
interests and busy lifestyles as hinted at in the preface  
of his book:

The majority of the cases made use of in this work have 
been collected under my eyes and by my directions, rather 

than by me. Four or six young gentlemen have been 
entrusted with this work year by year; consequently more 
than 100 medical men have taken part in it. I ought to 
mention two younger pupils, Messieurs Barberau and 
Roby, for the compilation of my statistical tables.

He did not lack confidence, continuing in the 
preface:

A treatise on diseases of the mamma did not exist in the 
French language and the articles of Boyer (an 11-volume 
treatise on surgery by this French surgeon published 40 
years earlier) and A. Cooper found in our dictionaries 
and consecrated to this group of affections could no longer 
be held to supply the want. The work I now present to the 
public has as its object to fill up in part this deficiency. It 
was commenced 30 years ago. It is not the lack of 
materials which has influenced me (that is to delay 
writing this book for 30 years) no one I believe has such 
a mass of material on which to base his opinions. 
Without neglecting the opinions of my predecessors, I 
have occasion to remain contented with my own.

It is interesting that the book came out relatively late 
in his career at the age of 59, and just 4 years after that 
of Birkett. Could Birkett’s publication have stimulated 
this sudden, rushed book by Velpeau? Could Velpeau 
have been miffed at losing precedence after this 30 years’ 
gestation period? Some aspects of his preface suggest 
more than an inkling of this.

I admit that in many parts this work is but a sketch. 
Engagements of every kind, and the requirements of 
numerous duties, have prevented my consecrating to its 
composition all the time necessary.

He was aware of Birkett’s book, quoting it a couple of 
times, but does not give any indication of the ground-
breaking nature of the book, nor include it beside the 
desultory mention of Astley Cooper and Boyer in his 
preface.

It is clear that the translator of the English edition did 
not hold Velpeau in the same light as he himself or pos-
terity; he is quite critical in the translator’s preface:

It is not for me to express any opinion as to the value of 
this treatise, but, as a key to certain peculiarities that may 
strike the reader, it may be observed that M. Velpeau is a 
great clinical teacher, and as such he appears to exercise 
a licence in his writings which could pass unnoticed in 
the lecture theatre, although sure to attract attention in a 
written document. It will be seen that upon many points 
of importance I have considered it my duty to express 
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dissent from the claims of priority, which, if allowed 
would pluck a leaf from the chaplet that adorns the 
illustrious dead, for the purpose of adding to the 
reputation, already great, of the author himself. I think 
the deliberate judgement of any impartial person must be 
that Sir A. Cooper is not open to the criticisms advanced 
against him, but that he is fairly entitled to the honours 
that have usually been accorded to him.6

Perhaps this relates particularly to Velpeau’s claim to 
be the first to differentiate benign lumps from cancer: ‘I 
seldom happen to be deceived on this point, as witnessed 
by many thousands of students and young medical men.’ 
In fact, Astley Cooper had given a much clearer descrip-
tion many years earlier.

Velpeau and the surgical profession

It is perhaps not surprising that Velpeau lacked universal 
admiration from his contemporaries, and he missed the 
boat with some other major advances of his time. He 
remained strongly opposed to anaesthesia throughout his 
life. ‘Avoiding pain is a will-of-the-wisp that is no longer 
pursued. We must accept that sharp instruments and  
pain during surgery are two things which will always be 
linked.’

When Paris surgeon Charles Margault, speaking on 
diphtheria at the Royal Academy of Medicine in 1830, 
stressed the importance of early tracheostomy at the time 
obstruction was first apparent, Velpeau opposed him on 
the grounds that it might subsequently prove unneces-
sary, even though Trousseau stated in 1835 that Velpeau 
had never had a survival from tracheostomy. He took a 
similar head-in-the-sand attitude to the high rate of 
wound infection and surgical deaths in Paris hospitals 
and, when a member of a committee in the 1860s, ruled 
against the use of alcohol in wounds, despite excellent 
results reported in relation to compound fractures.

He was equally opposed to the use of the microscope 
(which he regarded with disdain) in tumour diagnosis, 
stating that young professionals in Paris, using micros-
copy, failed to differentiate between two types of  
tumours ‘as different as lipoma and hypertrophy of the 
tongue’.

Thus, Velpeau was an outstanding, hardworking 
surgeon of great intellect, but certainly not without fault, 
and whose lasting reputation for an authoritative contri-
bution to the knowledge of breast disease may have been 
too highly regarded by posterity. Certainly his work does 

not show the innovative element so obvious in that of 
the other five surgeons discussed here.

John birkett frCS fellow of the linnean 
Society. 1815–1904

John Birkett, whose surgical career overlapped that of 
Velpeau although born 30 years earlier, comes down to 
us as the author of a largely forgotten book on breast 
disease written in the mid-nineteenth century, and before 
Velpeau produced a parallel book. It was remarkable, for 
this time, for the range of conditions covered and the 
detail in which they are described. In addition, his book 
is the first to present the varied range of benign condi-
tions in a structured way, all of which is much in advance 
of his time and of his contemporaries. Yet Birkett has 
been largely forgotten in the context of breast disease,  
and also in historical works relating to the College of 
Surgeons, and receives no mention in Wilks and  
Bettany’s Biographical History of Guy’s Hospital.

Early life

Born near London in 1815, he received a very wide educa-
tion at several private schools; among his masters were  
a Frenchman, a mathematician/astrologer and a Greek 
scholar. Hence it is not surprising that he moved effort-
lessly within European surgical societies and translated 
surgical works from German into English.

At the age of 16 he was apprenticed to Bransby Cooper, 
the nephew of Astley Cooper and also a surgeon to Guy’s 
Hospital. Birkett was probably one of the last people  
to follow the tradition of paying an apprenticeship fee  
of £500 to his master, who expected such a fee in order 
to enhance his chances of an appointment as surgeon  
to the hospital when one became vacant. Having been 
elected assistant surgeon in 1849, he achieved his  
objective in 1853 when Bransby Cooper retired. During 
his student training he had attended a course in Paris, 
and in view of Velpeau’s reputation, it seems likely he 
may have fallen under his influence; if so, we do not 
know if he was impressed or went away determined to 
do better!

He early took an interest in histology, and introduced 
the teaching of histology in Guy’s Hospital in 1845. Not 
surprisingly, he extended this interest to histopathology, 
and advocated its use in diagnosing cancer at a time when 
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Velpeau and most other surgeons were disinterested or 
directly opposed to it.7

Birkett and breast disease

In 1848, at the age of 34, he was awarded the Jacksonian 
Prize of the Royal College of Surgeons for his dissertation 
on diseases of the mammary gland, and this was pub-
lished as a monograph entitled Diseases of the Breast and 
their Treatment in 1850.8 The appearance of his book 
quickly made him one of the leading authorities on breast 
disease in Britain. It stood out because of the quality and 
comprehensiveness of the material and its presentation. 
For the first time, the dominance of benign conditions in 
clinical practice, often ignored in favour of cancer, is 
reflected in 215 pages devoted to benign conditions, and 
just 42 to cancer. The novelty of these proportions is 
shown in the extensive bibliography he gives, of 88 pub-
lications quoted, almost all relate to cancer. None of the 
authors discussed in this chapter is now associated with 
breast disease except Cooper and Brodie.

He states in the preface: ‘Opportunities on a large scale 
have occurred to me through the kindness of many friends 
and my connection with Guy’s Hospital.’ He clearly 
studied clinical aspects in detail and combined this with 
histological study. He is almost apologetic about the 
detail given: ‘and if I have been rather prolix in my 
description of their own minute anatomy I trust that the 
fault may be forgiven’. This detailed personal study con-
trasts with Velpeau, who used many young surgeons to 
record his cases, and scorned the use of the microscope. 
In fact, it seems likely that the publication of his book 
irked Velpeau by its precedence since Velpeau hurriedly 
published his own book in 1854, stating that it had been 
in gestation for 30 years. Although much better known, 
Velpeau’s book compares unfavourably with that of 
Birkett, who introduced a simple but logical classification 
which stands out in contrast to previous and contempo-
rary publications:

1. Diseases before puberty
2. Diseases during the establishment of puberty
3. Diseases after the establishment of puberty

A. During pregnancy, puerperium and lactation
B. At any period or age after puberty.

Each condition is related to relevant anatomy and 
physiology, and an accurate clinical description provided, 
together with useful (if now outmoded) management. 

His detailed description of duct ectasia (including 
museum specimens and his own observations) predates 
Bloodgood’s varicocele tumour by half a century, while a 
typical mammary fistula and the treatment of fistulae by 
seton is described.

The plates, for example of duct ectasia and fibroade-
noma, show accurate macroscopic and microscopic illus-
trations ahead of their time. The caption of a duct ectasia 
illustration is: ‘Delineation of a tumour depending on a 
diseased condition of the ducts – containing solid mater-
ial consisting of epithelium and oily matter.’

He describes breast cysts in great detail (perhaps not 
surprising, as one who attended Astley Cooper’s lectures) 
and allocates remarkably prescient significance to the 
interstitial connective tissue extending right to surround 
the terminal vesicles, believing it to carry the ‘nutrient’ 
serum. Mastalgia and galactorrhea are described in accu-
rate detail.

Birkett’s surgical career

He moved up through the Royal College of Surgeons, as 
lecturer, Hunterian Professor of Anatomy and Pathology, 
member of Council, member of the Court of Examiners, 
Vice-President (1875–76) and President 1877.

He is recorded as being a reliable and meticulous 
surgeon rather than brilliant, and as a slow and uninspir-
ing teacher. Working in pre-Listerian days, he avoided 
dangerous surgery, abdominal and joint surgery was 
abhorrent to him, although the results of his breast 
surgery in particular were regarded as being extremely 
satisfactory. His patients did well because he did not go 
to the anatomy room before operating; he kept his hands 
and his clothes clean and was meticulous in his washing 
and preparation of the patient both before leaving the 
ward and in theatre. As he retired in 1875 when aseptic 
surgery was still in its infancy, it is not surprising that he 
remained cautious of the serious complications which 
occurred so often with abdominal surgery.

Like all great men, he had his faults – while President 
of the College, he spoke out strongly against the admis-
sion of women surgeons!

Why was he so successful?

Undoubtedly he was an astute observer; he always made 
very detailed clinical observations and examinations, and 
kept meticulous notes of all his patients. His care of 
patients was equally meticulous, to a degree that caused 
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his students to complain, so he was very much aware of 
the longer-term outcome of the treatment of the condi-
tions he observed. He was involved in the wider advances 
in medicine, particularly the application of histology to 
surgical disease, being a founder member of, frequent 
contributor to and Vice-President (1860–62) of the Path-
ological Society of London and the Royal Medical and 
Surgical Society, and a frequent associate of European 
surgical societies, including French, German and Danish. 
His use of the primitive histology available at that time 
undoubtedly increased his understanding of breast 
pathology, although microscopy would be taken to a 
much higher level by the time of Bloodgood, and with 
the use of whole breast sections by Cheatle. Birkett at this 
time constituted a pinnacle of accurate clinical observa-
tion, analysis and hypothesis; it is unfortunate that much 
of his pioneering work was subsequently forgotten. In  
his obituary in the Lancet, however, it is stated that ‘his 
success would probably have been greater had he not 
been of a shy and reserved disposition, totally lacking in 
the push and go which would have rendered conspicu-
ous, men of far less ability’.

Despite his wide interests in surgery and medical 
science, he did not confine his interest to these subjects. 
Other interests included the Worshipful Company of 
Ironmongers, of which he became Master, expertise in 
botany and horticulture with frequent visits to Kew and 
the Alpine region of Switzerland and an enthusiastic 
walker and map reader, an aspect of his career drawing 
comment in all his obituaries. He often castigated his 
younger colleagues for being too ready to use a carriage, 
and until he reached his eighties, he would frequently 
walk from home in the West End to Guy’s Hospital. He 
must have passed this on to his children, since two of his 
sons represented England in international football.

He died following a stroke in his ninetieth year. Four 
sons and a daughter from his 10 children survived him.

george lenthal Cheatle. 1865–1951

George Lenthal Cheatle was born on the 13 June 1865, 
the son of a solicitor, and had an advantaged education 
typical of many London surgeons. His education at  
Merchant Taylor’s School led on to the medical course  
at King’s College and King’s College Hospital. Again,  
like many London consultants, he pursued his career at 
the one institution, King’s College and the ‘old’ King’s 
College Hospital in the Strand – anatomy demonstrator, 

house surgeon, surgical registrar, demonstrator in surgical 
pathology and assistant surgeon, this last vacancy arising 
on the retiral of Lord Lister in 1893 – and finally full 
surgeon in 1900.

His relationship to Lord Lister was close; he was Lister’s 
last surgical registrar and assistant at Lister’s last opera-
tion. Cheatle was profoundly influenced by the ‘Chief’, 
not only in regard to Lister’s surgical knowledge and 
operative technique, but also by Lister’s devotion to 
research and attention to the most minute of detail. This 
carried over with Cheatle as nothing less than an obses-
sion. With it went other facets of Lister, his aphorisms, 
his dress – Cheatle continued to wear morning suit and 
topcoat long after most of his colleagues had given them 
up – and his mannerisms; he had Lister’s characteristic 
habit of sighing deeply before answering a question.

It is not surprising that sepsis was the subject of a deep 
research interest, but although Cheatle was a great advo-
cate of Lister’s antiseptic methods, he was flexible in his 
approach, being the first surgeon at King’s to move 
towards the use of aseptic principles.

Cheatle and breast disease

However, it was in the area of breast disease that he made 
his greatest contributions – from a combination of insa-
tiable curiosity, hard work to the point of obsession and 
above all the application of new technology. The tech-
nique was whole-organ sections of the breast, cut by his 
technician on a very large microtome designed by Cheatle 
himself and capable of cutting sections 10 inches square. 
His 35-year devotion to this study led to a huge collection 
of sections of every type of normal breast and breast 
disease, from which he could readily select examples to 
support any point he was making.

In this way he was the first to demonstrate conclusively 
the continuity between Paget’s disease and underlying 
cancer. He also argued conclusively that cells of the lesion 
now regarded as carcinoma in situ were not precursors of 
neoplasm, but were malignant cells already. ‘From this 
point of view they are not “pre-cancerous” or “potentially 
carcinomatous” they are actually in a state of carcinoma.’9

Equally, he showed that simple hyperplasia and papil-
lomas were benign, contrary to most views of that time. 
Whereas many authors equated cysts with dilated ducts, 
he was convinced they derived from acini. He also recog-
nized the different types of connective tissue related to 
lobules and periductal tissue – very relevant to present-
day understanding of breast pathology – and showed  
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that unsuspected fibroadenomata were present in 25% of 
‘normal’ breasts.

From his studies of serial sections of the whole breast 
of patients he had examined and followed up, he was 
able to classify clinical breast disorders in terms of pathol-
ogy, and correlate pathology with clinical management. 
This unique work has led to his book with Cutler being 
described as ‘the first modern textbook of mammary 
pathology’.9 Perhaps the one downside to all Cheatle’s 
work was the use of very convoluted terminology,  
such as ‘cystipherous degenerative epithelial hyperplasia’ 
which probably inhibited the full recognition of his 
contributions.

Cheatle’s research was interrupted by service in the 
Boer War and First World War (when he held the rank of 
Surgeon Rear-Admiral), in both of which he served at 
home and in the active war front with great distinction. 
It was also held back by the immense amount of patho-
logical material awaiting analysis, competing with his 
very onerous duties in the hospital and a very large private 
practice. His practice was immense; performing 10 radical 
mastectomies in a week was not unusual, while he put 
much effort into the planning of the new King’s College 
Hospital and Medical School on Denmark Hill. Some 
relief came with retiral from his hospital post in 1930, at 
which time he was able to bring his research work to 
fruition. This occurred with the publication in 1931, in 
collaboration with his American radiotherapist colleague 
Max Cutler (the originator of transillumination as a diag-
nostic aid in breast disease) of Tumours of the Breast. Their 
pathology, symptoms, diagnosis and treatment.10

Cheatle vis-à-vis Bloodgood

It is interesting to see the parallels and the differences 
between Cheatle’s and Bloodgood’s work, carried out 
more or less contemporaneously on opposite sides of the 
Atlantic. Bloodgood worked in a huge, vibrant, gener-
ously funded interactive academic milieu, while Cheatle 
was a relative loner in terms of his research work, toiling 
away in a smallish institute, with meagre facilities and 
little academic buzz. While equally dedicated to breast 
pathology and disease process, Bloodgood concentrated 
on frozen sections of small tissue samples to give imme-
diate confirmation or otherwise of his macroscopic diag-
nosis, and to provide documentary evidence to allow 
later analysis and correlation with long-term clinical 
outcome, as well as providing a balm for his itching to 
know the diagnosis immediately. In contrast, Cheatle 

concentrated on the overall picture of the pathological 
process evolving in the breast, allowing him to trace con-
tinuity from normal, through noninvasive cancer cells,  
to frank malignancy, and also differentiate truly benign 
lesions from those of greater pathological significance. 
Yet each in his own way was able to make great contribu-
tions to the benefit of women with breast disease. Blood-
good concentrated on the wider picture from immense 
numbers of cases with long-term follow-up, and took his 
crusades to the wider medical community, and even more 
to the public. Cheatle concentrated on much more 
detailed analysis of pathological processes, and sent his 
message largely to the medical profession involved with 
breast disease, although he by no means lacked wider 
recognition; he received high honours from the govern-
ments of France and Italy as well as Britain and the 
USA.

Cheatle the teacher

Tall, slender and upright, with a winning smile, Cheatle 
was always popular, but most of all with his students, for 
he preferred discussing patients or his histological sec-
tions with small groups rather than formal lectures. There 
are many reminiscences of this work from his students 
and registrars. He had two small laboratories, one at 
King’s and one in his Harley Street home.

He was always happy when his ward round was over, so 
that he could rush away to the little room in the hospital 
where was housed the giant microtome of his invention. 
There his technician would be cutting and staining 
sections of the whole breast removed at operation. The 
sections that were ready for examination would be 
wrapped up in a brown-paper parcel for Cheatle to take 
home to Harley Street, where in a little room on the first 
floor, he used to keep them in a state of apparent 
disarray. There seemed to be thousands of them littering 
this room, huge plates of glass, 10 inches square. It was 
fascinating to spend an hour or two with him there, and 
none would enjoy it more than Cheatle himself.11

He was critical of work with which he didn’t agree, and 
took an uncompromising attitude towards his critics. 
When Geoffrey Keynes gave a Hunterian lecture on 
chronic mastitis and published the same material simul-
taneously in two journals, he deflected anticipated criti-
cism with a statement: ‘I am aware that at the present time 
it is considered in some quarters that the only satisfactory 
way of examining a breast is by means of large scale or 
“window-frame” sections of the whole gland, and the 
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method I have used has been somewhat contemptuously 
designated the “cheese-tasting” method.’ When one looks 
at the superficial nature of Keyne’s work, with its multiple 
publications, there is little doubt as to who was contemp-
tuous of his work, and there is no doubt that Cheatle held 
the high moral ground.

Cheatle’s eminence culminated in a prolonged tour of 
the USA in 1936, lasting 2 years. One surprising feature 
was the granting of honorary American citizenship for 1 
week, to allow him to lecture and operate at the Hines 
Hospital, in Chicago, an appointment normally allowed 
only to American citizens. This was possibly an unprece-
dented concession. How did it come about? Perhaps a 
clue comes from his book, dedicated to ‘Our generous 
friend the Honourable Lucius Littauer’. Littauer was the 
son of a Jewish immigrant who joined his father’s glove-
making business after graduating from Harvard. (He is 
also reputed to have been the first ever coach in American 
college football history when he coached the Harvard 
team.) He grew the leather glove business into the largest 
in the USA, and became one of the great American phi-
lanthropists. Later a Republican member of Senate, he 
was one of the most valued and trusted personal advisers 
of Franklin D. Roosevelt – probably the route to Cheatle’s 
award.

Cheatle’s wife was equally welcome as she travelled 
with him, a tireless charity worker and an excellent speaker 
with a mastery of prose similar to that of her cousin, 
Robert Louis Stevenson; it is recorded that her ‘histrionic 
gifts’ were well known in both the UK and the USA.

Cheatle died on 2 January 1951.

Joseph Colt bloodgood. 1867–1935

If Astley Cooper had a profound effect on the practice of 
the whole subject of surgery in the UK, Bloodgood was 
to have a profound effect in the USA on two particular 
aspects, the interaction of surgery with pathology (par-
ticularly the relation of benign and malignant breast con-
ditions) and the interaction of cancer surgery with public 
health. Along with Cheatle, Bloodgood stands at a turning 
point in surgical history, because the development of 
microscopy meant they could combine expertise in the 
cellular understanding of disease and the macroscopic 
understanding of disease which comes from the practice 
of surgery.

He had outstanding mentors, first Osler then Halsted 
in clinical surgery and Halsted and Welch in histopathol-

ogy. Again, he was extremely hard working, and a meticu-
lous recorder of patient detail. In addition, he was very 
popular with everyone, especially students, who called 
him ‘old bloody’. Paradoxically, it is also claimed that he 
was well known for his lack of organization!

Early life and formative years

Joseph Colt Bloodgood was born into a distinguished 
Milwaukee law family in 1867, and took a science degree 
in histology and embryology, during which he learned to 
make histological sections. He took his medical degree at 
the University of Philadelphia and, caught in the fire of 
enthusiasm about the opening of the new hospital in 
Baltimore so richly endowed by the Quaker wholesale 
grocer Johns Hopkins, joined Halsted’s resident staff (his 
fourth and youngest resident) at Johns Hopkins in 1892. 
Halsted was not initially very impressed with Bloodgood, 
and appointed him as resident only after the intervention 
of William Osler. Both Halsted and Bloodgood had 
worked with Osler, the latter when resident at the Phila-

fig. 2.3 Joseph Colt Bloodgood. (From the Alan Mason Chesney 
Archives of the Johns Hopkins Medical Institutions, with 
permission.)
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delphia Children’s Hospital. He obviously impressed, for 
after 6 months Halsted sent him on a years’ tour of 
Europe. He visited widely, to see all the major European 
surgical centres, as well as centres with an interest in 
pathology, visiting von Recklinghausen and spending 
time in Vienna where Billroth was one of the great surgi-
cal pathologists. He returned home with a frozen section 
microtome, ‘which allowed us to see the sections more 
quickly after the operation to satisfy our curiosity’. After 
moving through the residency programme he became 
Halsted’s chief assistant in 1897 with special responsibil-
ity for organizing a Department of Surgical Pathology and 
the teaching of the subject. He also played a major role 
in collecting and collating material for Halsted’s studies, 
who wrote: ‘It affords me the greatest pleasure to express 
anew my obligation to Dr. Bloodgood for his efficiency 
and inexhaustible zeal in collating facts year after year.’ 
His early studies included a review of Halsted’s inguinal 
hernia cases (459) and radical mastectomies (232). 
Bloodgood was assisting Halsted during a particularly 
difficult operation when Halsted said, ‘You know  
Bloodgood, you will never be as good a surgeon as I.’ 
Bloodgood, visibly shaken, asked why. ‘Because, dear sir,’ 
replied Halsted, ‘you do not have a Bloodgood.’12

Although he could be a speedy and skilful operator, 
operations tended to be slow and tedious, because Blood-
good would take numerous tissues for frozen section, and 
leave the theatre in the middle of the operation to review 
the prepared slides, as well as leaving an operation to  
take part in another operation proceeding in an adjacent 
theatre.

He was passionate about maintaining the highest 
standards in surgery, and was the first surgeon to insist 
that rubber gloves be worn by all members of the operat-
ing team at all operations.

Surgical pathology was initiated and practised within 
Departments of Surgery in most institutions at this time, 
academic pathologists on the whole being interested only 
in research based on material from autopsy studies. This 
practice had continued from the birth of pathology in 
renaissance Italy in the fifteenth century, when physicians 
started performing autopsies on their patients who died 
without obvious cause. The surgical pathology depart-
ment was the first speciality initiated by Halsted within 
his Department of Surgery. Halsted was himself a surgical 
pathologist, having worked with Welch, the first Professor 
of Pathology at Johns Hopkins. Halsted described in 
detail the techniques of fixation, etcetera when making 
slides. He insisted all specimens should be kept complete 

with orientating ligature. ‘One person should be respon-
sible for the preservation of breast material from first to 
last’ – and it was obvious that this should be the surgeon. 
Shortly after Bloodgood’s appointment as resident, 
Halsted suggested he undertake the pathological study of 
all tumours and other tissues removed at operation. 
Perhaps Halsted was influenced by Howard Kelly’s adja-
cent Department of Gynaecology, which was prominent 
in gynaecological pathology and already studied all surgi-
cal specimens.

Deliberately or fortuitously, Halsted arranged for  
the laboratory to be set up across the hall from Welch’s 
laboratory. Welch and Bloodgood became close friends 
and informally exchanged information on problem 
cases.

In 1906, Bloodgood became Chief Surgeon to St. Agnes 
Hospital, Baltimore, while maintaining his role as Clini-
cal Professor of Surgery in charge of Surgical Pathology 
at Johns Hopkins.

Only at the age of 41 did Bloodgood have time to 
marry, Edith Holt, daughter of a publishing magnate, a 
perfect hostess noted for her philanthropy and charitable 
work, particularly on behalf of the blind.

Bloodgood died of heart disease on 2 October 1935.

Bloodgood and breast surgery

His interests gradually concentrated on breast disease 
(and on bone tumours).

He soon began to make good use of the massive data-
bases he had accumulated on behalf of Halsted and in 
relation to his own practice, correlating clinical features 
with macroscopic and histological findings and long-
term outcome. By 1923, he could refer to 33 000 patients 
with these data recorded in the surgical pathological labo-
ratory. A detailed, systematic, correlative study on this 
scale was unique for that time, and hence a great advance 
on the much more limited contributions of Cooper, 
Birkett and Velpeau. One incident underlines the value 
of this collection of cases. When William Osler left Johns 
Hopkins to take up the Regius Chair of Medicine in 
Oxford, he was asked to write an article for Keen’s ‘New 
System of Surgery’ on abdominal tumours. He wrote to 
his colleague C.P. Howard, in Baltimore, ‘ask Bloodgood 
if you could not look over his list’.

In breast disease he was the first to give a credible 
account of the malignant potential of benign breast con-
ditions and stress that mastectomy was not necessary in 
most. Before him, many surgeons regarded ‘chronic cystic 
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disease’ as premalignant and hence as requiring mastec-
tomy, particularly in young women, presumably because 
of their long life expectancy. In a stunning 97-page paper 
in the Archives of Surgery in 1921, he set out in great detail 
the clinical, macroscopic and histological features of 
‘chronic cystic disease’, based on 350 cases personally 
studied in his laboratory. A majority of these had under-
gone mastectomy by other surgeons, so he was able to 
study individual benign conditions in relation to the total 
breast histology.13

He recognized the problem of borderline conditions 
(a term he used – and probably introduced – for lesions 
about which ‘both the surgeon and pathologist are in 
doubt’), submitting 60 such lesions to a group of pathol-
ogists and showing how they were unable to agree on 
whether the lesions were benign or malignant.

He emphasized the benign nature of duct papilloma, 
something pathologists and surgeons contested for 
another 50 years, and gave a comprehensive account, 
both clinical and pathological, of duct ectasia and peri-
ductal mastitis based on 41 cases. However, he quotes no 
previous literature on the subject and doesn’t mention 
Birkett’s excellent clinicopathological description based 
on a smaller number of cases.

Whether or not he knew of Cooper’s and Birkett’s 
work, he expanded and built on their more limited clini-
cal and pathological accounts by adding greater numbers 
and detailed histological correlations. So comprehensive 
were his clinical descriptions, for example of duct ectasia, 
that he was called the ‘Hippocrates’ of benign breast 
disease. One interesting feature of Bloodgood’s publica-
tions on breast disease is the lack of reference to relevant 
work by other authors. He does not seem to mention 
Birkett’s book anywhere, although he does cite Velpeau’s 
book occasionally, describing him as a good macroscopic 
surgical pathologist but an inexperienced histologist. 
Perhaps he considered that his combination of macro-
scopic, histological and clinical data with prolonged 
follow-up eclipsed all previous work. In his most seminal 
papers, the only references given are to his own publica-
tions, and these are freely given! Perhaps this is why  
not everyone could resist taking a gentle ‘dig’ at him. Sir 
Lenthal Cheatle wrote in a letter to Sir Harold Stiles in 
Edinburgh in 1932, ‘I expect Bloodgood will annex your 
letter, I have noticed he collects a great deal of informa-
tion of which he makes no particular use.’

It is not clear whether he visited the UK during his 
year-long European tour of ‘the surgical clinics of most of 
the countries in Europe’, although in view of his admira-

tion of Lister and the Edinburgh school, it is likely he 
would have done so. He had a penchant for descriptive 
names that stuck; as well as the blue domed cyst (although 
this had been described by Astley Cooper) and the varic-
ocele tumour, he was the first to use the term comedo 
cancer for obvious reason.

He published some 80 papers on breast disease, while 
the index of his publications, including those in the  
lay press and public education pamphlets, runs to 50 
pages.

Bloodgood as a surgical oncologist

The value of his papers owes much to his attention to 
detail. Even when his records exceeded 30 000 cases, he 
insisted on annual or semiannual letters to both patient 
and referring physician, funded by a research fund he set 
up in his own name.

He dictated elaborate operative notes to his secretary 
at St. Agnes Hospital and then telephoned equally detailed 
notes to Johns Hopkins. Five copies had to be made, two 
of which remained in the Surgical Pathology Laboratory 
at Johns Hopkins. Likewise, duplicates were kept of all 
correspondence.

Bloodgood became an excellent microscopist, and was 
also known as ‘the doctor with a microscope’. When other 
surgeons had doubt as to the nature of the pathology on 
their slides, they always said, ‘send it to Bloodgood’. He 
was convinced that cancer developed in abnormal tissue 
rather than ab initio – and thus laid the basis for diagno-
sis, assessment and management of hyperplasias and car-
cinoma in situ. Perhaps he got some of his ideas from 
Cheatle, who was demonstrating these concepts so clearly 
with his whole-organ sections.

He was an advocate of biopsy of clinical lesions before 
malignancy became obvious, and as a skilled microscopist 
he appreciated the presence of borderline lesions and the 
difficulties of interpretation. But his careful study of so 
many specimens, and prolonged follow-up, allowed him 
to make much progress in defining benign, premalignant 
and malignant processes. Thus, his insistence in his later 
years on biopsy before radical surgery, and diagnosing 
and treating premalignant lesions, and forceful advocacy 
to the surgical profession, was pivotal in allowing preven-
tive surgery for many, while avoiding unnecessary mas-
tectomies in young women.

He was the first consistent advocate of the use of frozen 
section routinely in surgical diagnosis, although earlier 
he was reluctant to rely on a frozen section diagnosis, 
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proclaiming in 1904 ‘Bloodgood’s Law’ in relation to 
tumours ‘the lynch law is a far better procedure than due 
process’, implying it is better to risk an unnecessary oper-
ation than miss a malignancy. At this time he used frozen 
section mainly for investigation, teaching and to get a 
quick satisfaction of his curiosity. But his attitude was to 
undergo total transformation, by 1927 becoming a fervent 
advocate, and recommending that every surgical theatre 
in the country should have frozen section facilities avail-
able. He was very effective in popularizing the procedure, 
not only because of his surgical stature, but because of 
his previous opposition. His change of heart is not alto-
gether surprising; there were many frozen section misdi-
agnoses in 1904, and by 1927 women were presenting 
earlier with less obvious lesions.

He was one of the first surgeons to see the benefit of 
irradiation for cancer, trying to decide whether to give it 
pre- or postoperatively for breast cancer.

As a surgical oncologist, Bloodgood’s contribution to 
bone tumours, his second great interest, was also great. 
He was a key figure in setting up the first bone tumour 
registry, and made a great advance in the management of 
giant cell tumour of bone. His was the first scientific 
analysis to show giant cell tumours to be benign, and 
showed that they could be adequately managed by curet-
tage. He advocated at least 6 years’ follow-up to define 
efficacy of treatment, leading to a management pro-
gramme which could be confidently recommended, and 
which in many ways remains unchanged today.

In 1929, Francis Garvan, a chemical industrialist, gave 
$60 000 to enlarge the Surgical Pathology Laboratory and 
train young surgical pathologists, setting up the Garvan 
Research Institute. In return, Bloodgood was to experi-
ment with new chemical dyes for use in frozen section 
diagnosis. This institute was to provide the milieu for the 
next progressive step in the investigation of breast disease 
under Geschickter.

Bloodgood the public educator

Bloodgood believed passionately that better cancer 
control would come from public education. He believed 
his greatest contribution was his conclusion that cancer 
usually developed in a focus of abnormal tissue already 
having undergone a still noninvasive change, thus 
opening the possibility of detection and pre-empting 
frank malignant change. He took this message to the 
public, speaking at meetings for lay people, and advocat-
ing (often in newspapers) periodic examinations of 

apparently normal individuals to detect precancerous 
lesions, such as of the uterine cervix. This caused great 
antipathy among some of his younger colleagues, who 
felt he was only trying to increase his private practice; they 
even tried unsuccessfully to have him expelled from the 
local medical and surgical society. Both Bloodgood and 
Howard Kelly (the eminent gynaecologist) received harsh 
treatment at Johns Hopkins in their later years, and this 
is now considered a very dark blemish on the otherwise 
outstanding record of a great medical institution.

His zealousness for communicating with the public led 
him to be the first physician to give radio talks on cancer 
prevention sponsored by the Federal Government, and 
led to a major role in establishing the American Society 
for the Prevention of Cancer.

Some of his newspaper headlines were:

Wants tax to push medical research (NY Times 1928)
Education saves lives (The Democrat 1929)
The use of tobacco may induce cancer (NY Times 1930)
Says people need women physicians (NY Times 1934)

Bloodgood the teacher

We have already seen that Bloodgood had a very great 
influence as an educator of the surgery and pathology 
worlds and the public. Equally profound was his influ-
ence on medical students and surgical residents. Blood-
good saw the problem of limited exposure for medical 
students to less common conditions when depending  
on out-patient clinic teaching, so in 1903 presented his 
answer in a paper to the American Surgical Association. 
He described his practice of giving systematic instruction 
in surgical diseases using museum specimens with associ-
ated pamphlets setting out the clinical and histological 
features relating to the specimen. He further pre-empted 
by a century the current ‘fashion’ of surgeons (and plastic 
surgeons in particular!) to use simultaneous projectors, 
but not just two projectors for Bloodgood! He would use 
four lantern projectors and screens to show the patient, 
X-ray, gross specimen and histology simultaneously. 
Soon he began courses of study in surgical pathology for 
medical students and residents, as well as outside sur-
geons, which he pursued until his death.

His entire team had to present themselves at his  
laboratory on Sunday mornings, when they would go 
over histories and specimens of cases being prepared for 
publication, with his technician cutting further frozen 
sections from formalin-fixed specimens to confirm the 
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conclusions. Such sessions often lasted from 10 a.m. to 
4 p.m. On Sunday evenings he would dictate publications 
to his secretary, reputedly while Mrs Bloodgood sat quietly 
by mending socks. ‘One of us (a resident) had to be 
present with the histories and tabulations from the labo-
ratory records.’14

He kept abreast of surgical literature, not only of the 
English-speaking world but French and German as well. 
This was possible because his secretary, Herman Shapiro, 
was fluent in both. Shapiro would collect articles from 
the library, shut himself with Bloodgood in the labora-
tory, and translate line-by-line as Bloodgood made notes. 
He spent every working hour in his laboratory, teaching 
undergraduates or postgraduates, and analysing and 
recording material. He scorned wasting time driving, so 
used his wife as a chauffeur, with his personal secretary 
in the back seat of the car taking notes or dictation while 
travelling between hospital and consulting rooms or 
clinic.

While in the early years he was said to be a tyrant, like 
most of his colleagues at Johns Hopkins including Harvey 
Cushing, Geschickter, who worked with him for 10 years 
in his later life, said, he ‘never heard him utter a harsh or 
profane word, and certainly in later life he was exception-
ally kind, hospitable and generous to a fault’.

Charles f. geschickter. 1901– ?

Charles Freeman Geschickter holds an interesting place 
in the history of benign breast disease. He appears to be 
the first investigator to pursue large and integrated studies 
into the physiological basis and hormonal therapy of 
benign breast conditions, particularly mastodynia. His 
life story is of interest, too, in that he fades from a posi-
tion of considerable prominence in its first half to a state 
of virtual oblivion in the second. A biographical sketch 
by his oncology colleague Dr Murray Copeland,15 cover-
ing the first section of his life, appeared in 1959, along 
with many important contributions to the medical litera-
ture up to that time. Thereafter, he virtually disappears 
from website search engines, apart from a monograph on 
the kidney in 1973, and many references to a 1977 Senate 
enquiry into postwar covert research for the CIA.

Early life

He was born on 8 January 1901 in Washington DC of a 
father who had a wide variety of interests including 

cabinet making and the fur trade, with an entrepreneurial 
trait suggested by his penchant toward amateur inven-
tions and mechanical devices. Geschickter also showed 
early entrepreneurial activity, partly financing his educa-
tion by his own endeavours, starting with delivery of 
baseball scores to cigar stores at the age of 10. Raising 
money was something he did throughout his life, for the 
Geschickter Foundation was a successful private charita-
ble fund set up to support his work at the Georgetown 
University and was still in existence in the 1970s.

His achievements in early adult life already marked 
him out as a person of exceptional ability. He worked as 
an engineer while at college, but moved to postgraduate 
study in educational psychology, a field in which he was 
very successful, being awarded MA and MS degrees. This 
lead to a scholarship in the subject in a prestigious  
unit at Columbia University. Although after this he  
was diverted into medicine, psychology was presumably 
an influence carried on into later life in his CIA 
connections.

His move to medicine came via an interest in zoology, 
and a special letter of recommendation from the Profes-
sor of Zoology at George Washington University led to 
his later admission as an extra student to an already full 
class at Johns Hopkins in 1923. Here Bloodgood noted 
Geschickter’s enthusiasm and analytical mind during the 
surgical pathology element in the third year of the medical 
course. He invited Geschickter to work on multiple 
myeloma, fitting in with Bloodgood’s second major inter-
est – bone tumours. Geschickter in turn invited a class-
mate, Murray Copeland, to work with him. Later they 
were to cooperate extensively in the Departments of 
Pathology and Oncology at Georgetown University. They 
were obviously a powerful team, for this led to their 
widely acclaimed book on tumours of bone published in 
1931.

After internship, Bloodgood invited both to return to 
work in his surgical pathology laboratory studying bone 
tumours, where Dean Lewis, head of surgery at Johns 
Hopkins, was also impressed by them and arranged surgi-
cal fellowships for both at the Mayo Clinic in 1929.

After only a few months at the Mayo, Bloodgood sent 
an urgent call to Geschickter to come back and work in 
the recently created Garvan Cancer Research Laboratory, 
to which he acceded. He was first sent to Europe, where 
he visited many of the leading pathology centres includ-
ing Warburg’s biochemistry unit in Berlin. Henceforward, 
his interest would lie more in pathology and basic cancer 
research than surgery, yet his publications show that he 
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retained an active interest in clinical problems, both 
medical and surgical. Thus, he became a pathologist with 
a clinician element grafted on, contrasting with Blood-
good, a clinical surgeon with a pathology element  
grafted on.

Contributions to breast disease

When Bloodgood died in 1935, Geschickter took over the 
running of the Garvan laboratory, where he had access to 
all the past data on breast disease, and was also patholo-
gist to St. Agnes Hospital, Baltimore. From his publica-
tions, he must have continued to see patients to a degree 
which must have been exceptional for a pathologist, as 
well as carrying out pioneering research into hormone 
therapy and the hormonal basis of breast disease. This led 
to a seminal text on breast disease.16 Although a single-
author work (apart from a chapter on surgery for cancer 
by Copeland) he does not hesitate to give a full discus-
sion of clinical management, much apparently from per-
sonal experience.

The following appears in the preface to the first 
edition:

In addition to the patients seen in practice and in the 
surgical wards of Dr. Dean Lewis at the Johns Hopkins 
Hospital, a study has been made of the cases histories, 
specimens and follow-up studies recorded in the surgical 
pathological laboratory of Johns Hopkins. This library of 
data to which Dr. Bloodgood and his predecessors, 
Halsted and Welch, so largely contributed, has been 
analysed and presented in tabular form.

It is a landmark publication, much the most compre-
hensive book on breast disease up to that time. Half (400 
pages) is devoted to benign conditions, including 100 
pages on anatomy and endocrine physiology, and half to 
cancer, including 100 pages of experimental studies. It is 
equally unique in its follow-up data, much more compre-
hensive than others of this time. He later reports (together 
with Murray Copeland) follow-up of at least 5 years of 
310 patients with mastodynia, the first comprehensive 
study of this symptom, and 445 patients with cystic 
disease. (It contrasts with contemporaneous books, such 
as that published by Fitzwilliam in London only 20 years 
earlier. Although 270 of 430 pages in this book deal with 
benign conditions, it is basically a collection of anecdotal 
case reports.) On the other hand, Geschickter’s book does 
not rival Cheatle’s with its detailed histological study of 
the genesis of breast neoplasia. Geschickter was more of 

an endocrine and biochemical investigator, reflected in 
his studies of oestrogen, testosterone, prolactin and pro-
gesterone in relation to breast physiology and benign and 
malignant disease. We have little indication of his clinical 
practice. He must have seen many patients with breast 
disease through the Garvan Institute, drawn perhaps from 
the Department of Surgery. It is also recorded that he saw 
many patients, mainly with cancer and ‘unusual condi-
tions’, in his private rooms. It is not clear whether he 
performed surgery, but probably not as he did not com-
plete his surgical training.

Life after Johns Hopkins

After a period of service during the Second World War as 
Head of Pathology at the Bethesda Naval Hospital, he was 
appointed in 1946 to the Chair of Pathology at Georgetown 
University, and Director of The Clinical Research Unit, 
allowing further patient interaction. In the early years at 
Georgetown, he was again noted for new ideas, including 
being the first to use EDTA in clinical medicine. The chemi-
cal had been patented in Germany in 1935 as a means of 
removing calcium in the textile industry, but its possible 
clinical value was not capitalized upon until Geschickter 
and Rubin did so. He was also a popular teacher; in his pen 
portrait in 1959, Copeland wrote, ‘Dr. Geschickter’s witti-
cisms, clarity of expression, provocative ideas and wealth of 
information hold students in rapt attention and make him 
popular with the student body.’15

A remarkable aspect of the post-1950 period is the 
apparent disappearance of Geschickter from professional 
life, at least as recorded in the medical press, and in 
marked contrast to his prolific period at the Garvan Insti-
tute. In the same 1959 pen portrait, Copeland refers to 
him as ‘quietly working on a new book on pathology, 
shortly to be published’. As far as the author can deter-
mine, this publication did not eventuate.

In the 1970s, a Senate investigation into CIA activities 
in the postwar period was carried out, looking particu-
larly at covert research into defensive measures against 
drugs and techniques used in interrogation and brain-
washing. The CIA provided funding towards financing a 
research building at Georgetown Medical Center chan-
nelled through Geschickter’s private foundation. In return, 
they were to receive access to human patients and volun-
teers for experimental studies, particularly using radioiso-
tope techniques with which Geschickter was a recognized 
authority. Though there are a number of reports of both 
animal and human experiments relating to these funds 
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Mentors

Each of the six had outstanding mentors who were them-
selves innovators, devoted and even addicted to research 
(Fig. 2.4). Hunter and Lister were legendary as fathers of 
surgical research; Bretonneau stood out for his epidemio-
logical and animal and cadaver studies. Astley Cooper 
dissected throughout his life. Halsted was a constant 
researcher, performing 90 experiments on 68 dogs in a 
single study to determine the effectiveness of gradual arte-
rial occlusion proximal to an aneurysm.

With the possible exception of Birkett, the master–
pupil interaction was early, close and profound. They 
passed on this personal and intense commitment to 
research to their pupils to varying degrees; with Astley 
Cooper (anatomy and physiology), Cheatle (histo-
pathology), Bloodgood (records and follow-up) and  
Geschickter (endocrine and biochemistry) research was a 
passion.

Mentors sometimes had wider influences: Bloodgood 
could not find time to marry until he was 41, Halsted 
married at 38, Osler at 43, and Welch remained a bach-
elor until he died at 85.

Record keeping and hard work

All were notable for detailed clinical study and personal 
meticulous note keeping of their patients’ condition and 
outcome. This was the dominant basis of Birkett’s and 
Bloodgood’s contributions; only Velpeau delegated this 
to many young surgeons working with him. All men 
worked extremely hard and for long hours. When one 
considers their busy clinical practices, demanding teach-
ing commitments, time taken by slow transport (or 
walking!) it is surprising how much was achieved in 
taking knowledge forward. It is clear that they devoted 
long hours to their profession; Astley Cooper’s daily 
routine (in winter as well as summer) extended from 6 
a.m. to 10 p.m., while Bloodgood had his wife drive him 
between hospitals so he could dictate to his secretary 
during the journey.

Acceptance of new technology

Birkett embraced microscopy from its earliest times. John 
Hughes Bennett, the Scottish histologist and physician, 
published his important ground-breaking article on a 
comparison of benign and malignant cells in cytological 
scrapings only in 1845;18 Birkett started teaching histol-
ogy in 1846. Bloodgood was early in the use of frozen 

detailed in various publications, Georgetown University 
claimed to have no knowledge of these activities.17

The findings of the Senate investigation were given 
extensive coverage in the New York and Washington 
press, and perhaps explain the low (or absent) profile of 
Geschickter in the later decades of his life. This blackout 
extends even to the apparent absence of a death or funeral 
notice in the Washington press, although he was still alive 
at the time of his wife’s funeral notice in 1979. The only 
picture of his later professional life seems to come from 
comments of some colleagues in the newspaper reports 
of his CIA activities in 1977. They describe him as very 
bright, very generous and responsible, while also being 
quiet, reserved and keeping pretty much to himself. He 
is recorded as running a private clinic in which he saw 
‘many very grateful patients, mainly with cancer and 
unusual conditions, managed with unusual treatments’.

It is unfortunate that one so obviously gifted should 
have had his academic contributions apparently curtailed 
in this way. It is possible that he was diverted along lines 
which interested the CIA by his early productive studies 
in educational psychology, to which they would seem to 
be more closely related than to surgery or pathology. It is 
regrettable that a curtain seems to have been drawn over 
his career at Georgetown University, with enquiries from 
a number of the usual biographical sources proving 
unproductive.

Geschickter benefited from having an outstanding 
mentor in Bloodgood, and from his expertise and innate 
entrepreneurial abilities being recognized at different 
stages of his career by people as widely different as a 
zoologist, a psychologist and surgeons, all added to a 
keen mind and investigative entrepreneurial ability. This 
led to the exploitation of evolving physiological and bio-
chemical investigative techniques and consequent thera-
peutic studies which constituted a sea-change in direction 
from the clinicopathological studies of his predecessors 
into benign breast disorders.

An analysis of the contributions  
of these six men

These men were all obviously highly intelligent and tal-
ented. Are there other similarities between the six men 
which might indicate how and why they came to make 
such significant contributions? It is easy to identify some 
features common to most if not all.



History of benign breast disease 2

23

section, seen on his European trip, as an adjunct to mac-
roscopic diagnosis, and later came round to insist on its 
use as essential to the diagnosis of cancer. He also seized 
on the role of the developing media in promulgating 
knowledge to the wider public. Cheatle took histology 
further by building his own sledge microtome to study 
whole-organ sections. Geschickter embraced advances in 
biochemistry and endocrinology to open up new aspects 
of breast disease. Velpeau was an odd-man-out, cam-
paigning against a number of crucial developments, 
including the use of microscopy and anaesthesia, through-
out his career.

Dedication to pathology

Perhaps their dedication to pathology and fascination 
with disease process, in addition to the straightforward 
clinical work practised by their colleagues, was related to 
the absence at that time of pure pathologists with interest 

in surgery, so they were coming afresh to new fields. The 
first paper on breast disease by a nonsurgical pathologist 
only appeared in 1911, from William McCarthy, from the 
Mayo Clinic,19 while Cheatle and Cutler’s book, described 
as the first textbook of surgical pathology, was the work of 
two practising clinicians. Prior to the nineteenth century, 
academic pathologists had little interest in the operating 
theatre, and so it was left to surgical departments to 
develop the discipline of surgical pathology, notably 
Bloodgood at the Johns Hopkins, and Warren at the Mas-
sachusetts General. The lack of knowledge of the pathol-
ogy of surgical conditions, the need for accurate diagnosis, 
and the development of new technology must have acted 
as a stimulus to surgeons to take up the technology.

International travel and contacts

The mentors of Bloodgood and Geschickter sent them on 
trips around Europe at an early stage of their career, so 

fig. 2.4 The influence of mentors on 
professional achievement.Mentors
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that they were able to see the latest developments in 
European centres. (Welch, Halsted and Osler had already 
done so.) These international links were maintained, so 
that they remained in contact with new developments. 
Their subsequent careers show that this travel at an early 
stage had a profound effect on their later work.

Birkett (and Bloodgood’s secretary) were familiar with 
European languages, and Cheatle maintained strong links 
with European and American surgery. Such contacts 
would not be remarkable today, and were not exceptional 
then, but they would have required much more effort 
without modern means of communication.

While such attributes would be seen in the work of 
many of their contemporaries, it is clear from studying 
their lives that they far excelled most of their colleagues 
in these ways. In particular, the progression from clinical 
recording to macroscopic and then increasingly sophisti-
cated microscopic pathology, with systematic and disci-
plined record keeping, was undoubtedly responsible for 

much of the progress made. These techniques brought 
understanding of breast surgery to a peak in the 1950s, 
which has only since been advanced by small increments. 
There is no doubt that the recent advances of molecular 
biology are throwing completely new light on the subject, 
but whether it will remain possible for individual workers 
to combine all these attributes remains to be seen. Five 
of our ‘giants’ were primarily surgeons, surgeon patholo-
gists, Geschickter provided the link to surgical patholo-
gists by progressing from his early surgical interest to a 
full-time pathologist still within a surgical department, 
and finally into a pathology department with a biochemi-
cal flavour, albeit still with a clinical interest.

It remains to be seen whether there will be further 
evolution into surgeon–pathologist–molecular biologist 
without losing the unique insights provided by extensive 
clinical surgical experience. Such an unlikely combina-
tion, should it occur, would be likely to lead to contribu-
tions to match any of the above.
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Breast anatomy and physiology

Key points and new developments

	 1.	 The	key	structures	of	the	breast	are	the	duct	lobar	segmental	systems	as	the	functional	macrounit	and	the	terminal	ductal	
lobular	unit	(TDLU)	as	the	functional	microunit.

	 2.	 The	macroscopic	ductolobar	segmental	units	based	on	the	excretory	ducts	at	the	nipple	vary	greatly	in	extent,	shape	and	
functional	capability,	and	do	not	conform	(as	usually	represented)	to	a	regular	pyramidal	shape	radiating	from	the	nipple.

	 3.	 The	microscopic	TDLU	is	the	site	of	origin	of	most	ductal	and	lobular	carcinoma	in	situ	(DCIS	and	LCIS).	The	epithelium	here	
consistently	shows	the	highest	mitotic	rate	of	any	breast	epithelium.

	 4.	 Four	types	of	lobules	represent	progressive	phases	of	lobular	development	from	menarche	(type	I)	to	the	postlactational	
state	(type	IV).	Types	I	and	II	are	more	reactive	to	chemical	carcinogens	in	vitro,	and	DCIS	and	LCIS	may	originate	in	them.	
Type	III	lobules	are	thought	to	be	involved	in	involutional	changes	of	aberrations	of	normal	development	and	involution	
(ANDI).

	 5.	 The	same	four	lobule	types	seen	through	40	years	of	adult	reproductive	life	are	found	in	the	lobules	of	infants	compressed	
into	the	first	2	years	of	childhood.

	 6.	 The	importance	of	the	structure	and	activity	of	the	basement	membrane	is	increasingly	recognized	–	a	complex	lattice-like	
structure	lying	between	stroma	and	epithelium,	with	a	complex	paracrine	pathway	between	stromal,	myoepithelial	and	
epithelial	cells.

	 7.	 An	increasingly	complex	role	for	oxytocin	in	breast	function	is	now	recognized.

	 8.	 The	mechanisms	of	breast	involution	are	related	to	ovarian	function.	While	follicle-stimulating	hormone	levels	rise	
progressively	from	the	age	of	30	to	the	menopause,	oestradiol	and	luteinizing	hormone	levels	remain	relatively	constant.

	 9.	 The	differing	relationships	of	mitosis	to	apoptosis	during	the	menstrual	cycle	in	different	age	groups	may	explain	the	onset	of	
the	involutional	changes	of	ANDI.

10.	 The	anthropomorphic	measurements	of	the	aesthetically	‘ideal’	breast	have	been	defined.	These	are	important	in	advising	
and	assessing	the	results	of	reconstructive	and	cosmetic	surgery.
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Development

The prepubertal breast is identical in both sexes and con-
sists of a number of small ducts embedded in a collagen-
ous stroma. The ducts develop in utero from an ectodermal 
mammary ridge which invades the epidermis at the 
seventh embryonic week and progresses to a budding 
stage at the twelfth week. The classical view has been that 

the mammary ridge extends from the base of the upper 
limb bud to the base of the lower limb bud (Fig. 3.1).

This view arose from theories derived from compara-
tive anatomy, and is not supported by studies of human 
embryos, which show that the mammary ridge extends 
only over the axillopectoral area. (Pathology in the  
groin mimicking mammary disease mostly arises from 
mammary-like anogenital glands (MLG), which are 
normal constituents of the vulva and perianal region. 
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They are considered to be related to eccrine and apocrine 
glands, and to be the source of mammary-like pathology 
in this region, such as lactating glands, fibroadenoma, 
extramammary Paget’s disease, etc.1)

Already by the 12-mm stage the mammary ridge is 
shortening and migrating dorsoventrally, so by the 14-
mm stage it is found only as an elevated nipple primor-
dium on the ventral wall of the thorax.2 The epithelial 
bud then branches and canalizes between weeks 13 and 
20 to form the 5–9 major ducts found in the adult breast.3 
The major ducts at this stage only have small vesicles at 
the distal ends and no lobular development is visible. The 
increasing development of the fetal breast parenchyma 
induces considerable growth and specialization of the 
surrounding stroma. A comprehensive three-layer vascu-
lar network forms at the 9–10-week budding stage and 
eventually produces a cylindrical vascular envelope 
around each of the major ducts.4 From the tenth week in 

utero to birth a series of developments occur. Ingrowth 
of connective tissue gives rise to partitions between each 
of the end vesicles (primitive alveoli) and acts as a frame-
work for the adult segmental pattern. Specialized fat cells 
also invade the matrices between the blood vessels and 
fibrous septae. Externally the nipple is small and flat-
tened, although rudimentary sebaceous glands and Mont-
gomery’s tubercles are present. The circular interlacing 
smooth muscle fibres that give the nipple its erectile prop-
erties are already developed at this stage.

All the above changes are completed by the time of 
birth. At this time, transient secretory changes occur in 
the newborn breast which give rise to the clinical entities 
of ‘witches’ milk’ or ‘neonatal mastitis’. In late pregnancy 
the high levels of luteal and placental hormones in the 
mother’s blood cross the placenta into the fetal circula-
tion and cause stimulation of the fetal breast. This primes 
the primitive fetal end vesicles for milk production in an 
analogous fashion to the adult female breast in late preg-
nancy. Birth inevitably causes separation of the maternal 
and fetal circulations, resulting in a rapid fall in circulat-
ing sex steroids in the baby’s blood, whereas prolactin 
secretion is maintained by the baby’s pituitary. These 
conditions correspond once more to the maternal situa-
tion and result in secretion of colostrum which can be 
expressed from the nipple in 80–90% of newborn breasts 
of either sex. The newborn prolactin levels then decline 
and the secretion dries up over the next few weeks. Thus, 
the secretion of colostrum and the swelling of the newborn 
breast are both normal physiological events and should 
not be considered as due to disease unless they become 
persistent.

Detailed histological information has been given about 
the state of the breast during this neonatal period and the 
first 2 years of life.5 The pattern is identical in males and 
females. Three morphological degrees of development 
are seen, varying from minimal blunt budding to fully 
developed lobules equivalent to the type 1 virginal lobule 
described in the adult by Russo and Russo (see below). 
Five functional stages are described which are seen as a 
continuum, proliferation proceeding to active secretory 
epithelium followed by apocrine metaplasia, formation 
of microcysts and involution. Embryonic fat is sometimes 
seen as well-defined islands surrounded by fibrous tissue. 
The morphology of the myoepithelial cells varies, appar-
ently in tandem with the functional activity of the under-
lying epithelial cells. The intralobular stroma also shows 
changes, being very loose and vascular during the secre-
tory stage, and more dense, less cellular and vascular 

Fig. 3.1 The classical (patient’s left side) and modern views of the 
extent of the fetal mammary ridge. It is now accepted that the ridge 
does not normally extend as far as the abdomen in the human 
(right side). Hence in practical terms accessory nipples or breasts are 
found only along the proximal half of this line (see Ch. 15).
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during the involutional stage. All these changes are 
remarkably similar to those seen during adult reproduc-
tive life.

Changes at puberty

The next steps in development are activated at puberty in 
the female and follow the well-ordered sequence described 
by Marshall and Tanner6 and Zacharias et al.7 (Fig. 3.2).

The first change (at about the age of 10 years) is growth 
of the mammary tissue beneath the areola with enlarge-
ment of the areolar area producing the characteristic swell-
ing known as the breast bud or mound. This development 
is often asymmetrical. At 12 years the nipple begins to 
grow outwards and the breast elevation increases, but 
there is no distinct separation between nipple and areola. 
Between the ages of 14 and 15, increasing subareolar 
growth leads to elevation of the areola above the breast 
outline giving the ‘secondary mound’. The familiar shape 
of the adult resting breast is then attained by a recession 
in the level of the areola to that of the surrounding breast, 
leaving the nipple projecting.

The exact physiological mechanisms that trigger and 
control the changes of puberty are not fully understood 
but the primary event in the initiation of puberty is the 
increasing secretion of follicle-stimulating hormone 
(FSH) and luteinizing hormone (LH) from the anterior 
pituitary in response to increasing stimulation by the 
hypothalamus. Detectable levels of FSH and LH are found 

in prepubertal children showing that some hypothalamic 
activity is present even in young children. As maturation 
proceeds, this hypothalamic activity increases progres-
sively between the ages of 8 and 18, and during these 
years sexual development can be shown to correlate with 
plasma oestradiol levels. This is probably due to a change 
in frequency of the pulsatile secretion of the gonado-
trophin-releasing factors.8 The increased FSH/LH causes 
activation of primordial ovarian follicles and secretion of 
oestrogen which is responsible for the first stages of breast 
development. Oestrogen, predominant during the anovu-
latory cycles typical of the first years, induces duct sprout-
ing and branching but lobular development at this stage 
consists only of small buds. Adult levels of progesterone 
are required for further development of the lobular com-
ponent at puberty as well as during the menstrual cycle 
and pregnancy.9 Oestrogen also induces connective tissue 
and vascular growth which is required for the support of 
the new ducts; the connective tissue in turn stimulates fat 
deposition. When ovulating cycles begin, luteal function 
improves, and the increased output of progesterone bal-
ances the oestrogen and results in differentiation of the 
terminal ductular buds to produce adult lobules. These 
differential growth patterns associated with the two  
major ovarian steroids have been studied principally in 
animals,10,11 but appear to be true also for the human. 
While it is generally accepted that progesterone is impor-
tant for lobuloalveolar development at puberty, during 
menstrual cyclical changes and during pregnancy, details 
of the underlying mechanisms remain unclear. It is still 
uncertain whether the action on cell proliferation is direct 
via progesterone receptor, or by some other progesterone-
related factor. Insulin, growth hormone, corticosteroids 
and prolactin are also required for optimal growth of the 
breast but only play minor roles.

Adult anatomy

The adult female breasts lie on each side of the anterior 
thorax with their bases extending from about the second 
to the sixth ribs. Medially, the breasts reach the sternal 
edge and laterally the midaxillary line and extend up into 
the axilla via a pyramidal-shaped axillary tail (Fig. 3.3). 
In the midclavicular line the breast extends from the 
second to the sixth rib.

The breast lies on a substantial layer of fascia overlying 
the pectoralis major muscle superomedially, the serratus 
anterior muscle in the lower outer one-third, and the 

Fig. 3.2 The stages of breast development at puberty.  
(A) Breast bud elevation; (B) growth and protrusion of the nipple; 
(C) elevation of the secondary areolar mound; (D) regression of the 
areolar mound to the level of the general breast contour.

CBA D
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anterior rectus sheath in the lower medial area. Duct 
injection under pressure to distend terminal ductules 
shows that duct-containing breast tissue often extends 
more widely than this – to the midline, and well up into 
the axilla.12 Breast tissue extends below the costal margin 
in 15% of cases, and beyond the anterior border of latis-
simus dorsi in 2%. Ductal elements also extend very close 
to the skin. This wide extension explains the difficulty of 
removing all breast tissue by subcutaneous mastectomy 
and is important for matching the contralateral breasts in 
cosmetic and reconstructive surgery. Considerable asym-
metry is frequently found among normal women, and  
the patient may not be aware of it, or may accept it as a 
normal variant. One half of women have a volume dif-
ference of 10% between left and right breasts, and a 
quarter have a 20% difference.13 The left breast is usually 
the larger.

Westreich14 has reviewed the anthropomorphic meas-
urements of the ‘aesthetically perfect’ breast, important in 
assessing the need for and results of reconstructive and 
cosmetic surgery. This paper provides a simple protocol 
for measurement of the breast and its landmarks in rela-
tion to fixed skeletal points. The precise position of the 

nipple areolar complex varies widely with the fat content 
of the breast and the age of the woman. In the nulliparous 
breast, it lies between 19 and 21 cm from the suprasternal 
notch measured diagonally.

The amount of fat within the breast varies widely, as 
would be expected. The intimacy with which it is mixed 
with glandular tissue also varies, and is important in rela-
tion to the use of liposuction as an adjuvant to reduction 
mammoplasty. The question has been studied quantita-
tively in material removed during reduction procedures.15 
The proportion of the breast mass constituted by fat 
varied from 2% to 78%, with a mean in this group of 
patients of 48%. Breast fat increases with age, body mass 
and total breast volume, but this is not absolute; fat can 
predominate over glandular tissue in young women as 
well. The amount of fatty tissue in the breast is well 
imaged by magnetic resonance imaging (MRI).16

The nipple extends about 5–10 mm above the level of 
the areolar skin and is covered with rugose skin which is 
variably pigmented (Fig. 3.4). Microscopic examination 
shows that the nipple is composed of the terminal ducts 
with a supporting stroma of smooth muscle that are 
mainly arranged in a circular fashion (Sappey’s muscle) 
while a few are arranged radially (Myerholtz muscle). 
Contraction of the circular muscle causes nipple projec-
tion; contraction of the radial fibres causes retraction.

The surface of the areola shows a number of small 
protuberances. These are the openings of modified large 

Fig. 3.3 The gross anatomy of the breast. The upper two-thirds 
lie on the pectoralis major and the lower one-third on the serratus 
anterior. Note the prolongation of the upper outer quadrant into 
the axilla. Breast tissue extends much more widely than shown  
here in a significant minority of women.

Fig. 3.4 The normal nipple and areola. The pinker areolar skin is 
clearly demarcated from the surrounding breast skin and shows 
several small nodules which mark the openings of Montgomery’s 
tubercles.
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sebaceous glands called Montgomery’s glands, which 
lubricate the areolar skin during suckling. Montgomery 
originally described his tubercle as a combined sebaceous 
unit and mammary lactiferous gland, and this has been 
confirmed by Smith et al.17 The sebaceous gland produces 
the palpable lump. The lactiferous duct opens into the 
sebaceous duct close to the areola, or occasionally directly 
onto the areola alongside. The lactiferous gland lies 
deeper in the breast, can produce milk and is subject  
to the development of typical breast pathology (see  
Fig. 12.11).

Apocrine sweat glands occur in the nipple and areola, 
but are not reported elsewhere in the skin of the breast. 
This is surprising, since hidradenitis suppurativa is rare in 
the areolar region (contrary to early reports which appar-
ently confused periareolar fistula with hidradenitis) but 
not uncommonly affects peripheral skin of the breast, 
especially in the submammary region. This confusion is 
compounded by the imperfect correlation of hidradenitis 
with apocrine glands.

The	adult	ductolobar	system

The breast consists of lobes separated from each other by 
fascial envelopes – usually stated to be 15–20 in number, 
but in reality, more of the order of 7–8. The higher 
number comes from looking at transverse sections of the 
nipple, but is in conflict with the clinical experience that 
excision of a ductolobar unit appears to remove far more 
than one-twentieth of the breast. The reason for the dif-
ference is largely explained by two papers. Koenecke18 in 
1934 examined in detail the breast of a woman who died 
after childbirth. He showed that about half the ducts 
radiating from the nipple (and seen histologically in 
cross-section) are rudimentary, and do not drain a func-
tional lobe. They extend only to 3–4 branchings, and do 
not form lobular structures. Koenecke believed that 95% 
of breast function is provided by about seven fully devel-
oped duct systems. Moffatt and Going19 used computer 
modelling software to reconstruct a three-dimensional 
model of the breast of a young woman from 2-mm slices 
examined in detail. The amount of work involved was 
such that only 10 duct territories, those in the centre of 
the breast, were covered. They showed that each duct 
drains its own territory, but the territories vary greatly in 
extent and shape; the volume of individual lobes varied 
by a factor of 20–30 times. Interlocked like a three- 
dimensional jigsaw, the transverse sectional outline of 

individual lobes was also variable, convex, concavo-
convex, flattened or biconcave. Most lobes do not conform 
to the pear-shaped structure usually illustrated in opera-
tive diagrams of segmental excisions. The shapes suggest 
contact inhibition between adjacent ducts as they develop 
their individual territories. Some lobes have a long duct 
before branching, so that they have a deep territory close 
to the pectoral fascia, others branch very early, or have a 
series of lobules leaving the duct by short extralobular 
ducts. Love and Barsky3 have confirmed these findings 
using several different methods to assess the nipple 
ducts.

Each lobe is drained by a ductal system from which a 
lactiferous sinus (5–8 mm in diameter when distended) 
opens on the nipple, and each lactiferous sinus receives 
a lobar duct 2 mm or less in diameter. Within the lobe 
are up to 40 (or more) lobules, the ‘definitive’ anatomical 
and functional entity. A lobule is 2–3 mm in diameter 
and may be visible to the naked eye. Each lobule contains 
10–100 alveoli (or acini), the basic secretory unit. Some 
prefer to reserve the terms alveolus or acinus for the  
pregnant/lactating breast only, using the term ductule  
or ductulo-tubule for the non-pregnant state.

The lobar structure based on an individual duct system 
is more important than previously recognized, since it is 
the anatomic–pathological entity requiring excision of 
some multifocal papillary conditions, particularly in the 
elderly, and possibly the important macroentity (in con-
trast to the microentity of the terminal ductal lobular  
unit [TDLU]) in some cases of ductal carcinoma in situ 
(DCIS).

Vascular	anatomy

The blood supply is from the axillary artery via its thora-
coacromial, lateral thoracic and subscapular arteries, and 
from the subclavian artery via the internal thoracic 
(mammary) artery. The internal thoracic artery supplies 
three large anterior perforating branches through the 
second, third and fourth intercostal spaces. Perforating 
branches from the anterior intercostal arteries also come 
through these spaces more laterally. The veins form a rich 
subareolar plexus and drain to the intercostal and axillary 
veins and to the internal thoracic veins.

The detailed vascular anatomy of the breast20 is impor-
tant in more extensive procedures for benign conditions, 
particularly in relation to avoiding nipple and areolar 
necrosis.
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Lymphatics	of	the	breast

The lymphatic drainage of the breast is of great impor-
tance in the spread of malignant disease of the breast but 
of lesser importance in benign breast disease. Several lym-
phatic plexi issue from the parenchymal portion of the 
breast and the subareolar region and drain to the regional 
lymph nodes, the majority of which lie within the axilla. 
Most of the lymph from each breast passes into the ipsi-
lateral axillary nodes along a chain which begins at the 
anterior axillary (pectoral) nodes and continues into the 
central axillary and apical node groups. Further drainage 
occurs into the subscapular and interpectoral node groups. 
A small amount of lymph drains across to the opposite 
breast and also downwards into the rectus sheath. Some 
of the medial part of the breast is drained by lymphatics 
which accompany the perforating internal thoracic vessels 
and drain into the internal thoracic group of nodes in the 
thorax and on into the mediastinal nodes. The older 
accounts of breast lymphatics derived from dissection 
studies have been clarified. Our understanding of the 
lymphatic drainage has been modified by the experience 
of sentinel node biopsy.21

Nerve	supply

The innervation of the breast is principally by somatic 
sensory nerves and autonomic nerves accompanying the 
blood vessels. In general, the areola and nipple are richly 
supplied by somatic sensory nerves while the breast 
parenchyma is mostly supplied by autonomic supply 
which appears to be solely sympathetic. No parasympa-
thetic activity has been demonstrated in the breast.22 
Detailed histological examination has failed to show any 
direct neural end-terminal connections with breast duc-
tular cells or myoepithelial cells, suggesting that the prin-
cipal control mechanisms of secretion and milk ejection 
are humoral rather than nervous mechanisms. It is inter-
esting that the areolar epidermis is relatively poorly inner-
vated whereas the nipple and lactiferous ducts are richly 
innervated; these findings are supported by the clinical 
findings of poor appreciation of light touch and two-
point discrimination over the areola. The rich nipple 
innervation is thought to be the basis of the well-known 
suckling reflex whereby a neural afferent pathway causes 
rapid release of both adenohypophyseal prolactin and 
neurohypophyseal oxytocin on suckling.

The somatic sensory nerve supply is via the supracla-
vicular nerves (C3, C4) superiorly and laterally from the 

lateral branches of the thoracic intercostal nerves (third 
to fourth). The medial aspects of the breast receive supply 
from the anterior branches of the thoracic intercostal 
nerves which penetrate the pectoralis major to reach the 
breast skin. A major supply of the upper outer quadrant 
of the breast is via the intercostobrachial nerve (C8, T1) 
which gives a large branch to the breast as it traverses the 
axilla.

The detailed nerve supply to the nipple is important in 
operations in this region, and has been reinvestigated.23,24 
The subareolar nerve plexus receives branches on the 
lateral side from the third to the fifth intercostal nerves, 
and on the medial side from the second to the fifth inter-
costal nerves. This supply is quite variable, and may differ 
on the two sides of the same patient, but the majority 
supply comes from the third and fourth nerves.

Fascia	of	the	breast

The fascial framework of the breast is important in rela-
tion to clinical manifestations of disease and surgical 
technique. Because the breast develops as a skin append-
age, it does so within the superficial fascia, such that the 
superficial part of the superficial fascia forms an anterior 
boundary and the deep layer of the superficial fascia 
forms a posterior boundary. In between, condensation 
of this interlobar fascia gives rise to the pyramidal-
shaped ligaments of Cooper, called suspensory liga-
ments because they provide a supporting framework to 
the breast lobes. They are best developed in the upper 
part of the breast and are connected to both pectoral 
fascia and skin by fibrous extensions. In spite of these 
fibrous extensions, the superficial layer of superficial 
fascia gives a plane of dissection between the skin and 
breast. (The small subcutaneous fat lobules are readily 
differentiated from the much larger mammary fat 
lobules.) Likewise, the retromammary space provides a 
ready plane of dissection between the deep layer of 
superficial fascia and the deep fascia of pectoralis major 
and serratus anterior. This structural fascial support is 
so intimately connected to interlobular and intralobular 
fascia with their enclosed ductal units, that no ready 
plane of dissection exists within the breast substance 
and all surgery must be carried out by sharp dissection. 
The skin overlying the breast has been shown to vary in 
thickness from 0.8 mm to 3 mm on mammograms of 
normal breasts and tends to decrease with increasing 
breast size.25
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Microscopic anatomy

The	terminal	ductal	lobular	unit

The adult resting breast has a branching major duct 
system leading to the terminal ductal lobular units 
(TDLUs) (Figs 3.5 and 3.6).

The entity of the TDLU, described in detail by Wellings 
et al.26 and comprising extra- and intralobular terminal 
ducts and the lobules arising from the intralobular termi-
nal ductule (ITD), is an important entity in the origin of 
much breast disease, benign as well as malignant. The 
treelike branching structure of breast ductules is very 
nicely shown by the technique of microradiography, 
which has been developed in Cardiff, UK, for small pieces 
of breast tissue (Fig. 3.7).

Lobular	development	during	reproductive	life

Four types of lobules, representing progressive stages of 
lobular development from lobular bud to complete dif-
ferentiation, have been recognized in the human breast.27 
Type I lobules are the most undifferentiated, budlike 
structure; type II are more complex, with a higher number 
of ductules per lobule. Further progression to types III 
and IV is seen especially during pregnancy and lactation. 
Type I is seen at the menarche consisting of about 10 
alveolar buds clustered around a terminal duct. Types II 
and III consist of increasing ductules around the duct, 
and type IV has fully developed acini.28 The average 
number of components per lobule increases from type I 
to type IV with mean figures of 11, 47, 81 and 180, respec-
tively. After weaning, there is an abundance of type III, 
which are more differentiated, have a low oestrogen 
receptor content and low proliferative activity. In nul-
liparous women, type I is the most frequent found at all 
ages, while type III is the most frequent found in parous 
women. Type I has a high content of oestrogen receptors 
and a high rate of cellular proliferation.

ETD ITD

Ductule

Lobule

Fig. 3.5 Cross-section of the breast to show the ductal and 
lobuloalveolar structure. The expanded diagram shows the 
schematic structure of the TDLU. ETD, extralobular terminal  
ductule; ITD, intralobular terminal ductule.

Fig. 3.6 Histological section showing a TDLU adjacent to a major 
duct, the latter showing typical infolding. The pale and loose 
intralobular connective tissue contrasts with the denser collagenous 
interlobular stroma.

Fig. 3.7 Microradiograph of breast tissue showing a small duct 
branching into ductules and lobules.



Benign	disorders	and	diseases	of	the	breast

32

Type I is considered to be the site of development of 
ductal carcinoma in situ, and type II of lobular carci-
noma. Type III is thought to originate adenomas, fibroad-
enomas, sclerosing adenosis and cysts. Types I and II 
lobules have proved to be more reactive to chemical car-
cinogens in vitro than type III.

Changes in lobule number and structure with age have 
been studied in detail.29 The largest number of lobular 
units occurs in the third decade, and decreases rapidly 
thereafter until the sixth decade, with a parallel decrease 
in size of the lobules. The greatest proportion is seen in 
the upper quadrants a decade earlier than in the lower 
quadrants, and the upper outer quadrant shows a surpris-
ing second peak in the fifth decade, in contrast with the 
steady decline in the others.

The	epithelial	cells

The ductal and alveolar epithelium are similar in struc-
ture and consist of two layers of cells, the basal cells being 
cuboidal and the surface cells being cylindrical with their 
long axes at right angles to the duct wall. Surrounding the 
ductal and alveolar walls is a discontinuous fenestrated 
layer of contractile myoepithelial cells. The myoepithelial 
cells contract in response to oxytocin stimulation and are 
responsible for the ejection of milk from the expanded 
TDLU of pregnancy into the larger ducts.

Light microscopy has shown some variation in the 
epithelial cells and two main cell types have been 
described by Bassler.30 The more numerous basal cells 
have a light cytoplasm and were called clear basal B cells 
by Bassler, who thought they might function as stem  
cells for differentiation into myoepithelial cells or the 
second cell type (A cells). The darker A cells are luminal 
cells and have an eosinophilic cytoplasm packed with 
ribosomes which are responsible for the darker appear-
ance under the microscope. Bassler postulated that the 
dark A cells develop from the clear B cells under the influ-
ence of oestrogen and migrate towards the luminal surface 
where they engage in secretory activity. A number of dark 
cells show regressive changes and are then shed as cellular 
debris into the lumen. Some dark A cells which have large 
membrane-bound vesicles containing lipid have been 
described as ‘foam cells’; these may represent phagocytic 
histiocytes.31

Ultrastructural studies show that breast epithelial cells 
have well-developed luminal microvilli and complex inter-
digitating basal laminae with prominent desmosomes at 
intercellular boundaries. Cytoplasmic densities have been 

shown to vary in the same way as observed in light micro-
scopy, in that a population of pale and dark cells can be 
identified.32,33 As might be expected, myoepithelial cells 
contain well-marked contractile myofilaments and cilia 
running parallel to the long axis of the cell. Myoepithelial 
cells are closely related to the basement membranes of the 
luminal epithelial cells and to the basal lamina, to which 
they are attached by numerous hemidesmosomes. 
Ultrastructural studies have revealed the unsuspected com-
plexity of the epithelial–stromal junction (ESJ), which is 
the crucial interface across which all nutrients must pass to 
reach the breast ductal cells.32,34 The ESJ consists of a 
complex intertwining of fibroblasts, elastic fibres and 
endothelium and it is possible that the cause for some of 
the puzzling aspects of benign breast disease may lie in 
disorders of this region. It is also the area at which much 
of the paracrine and autocrine activity associated with 
growth factors occurs, as discussed below.

Work from Coombes’s unit suggests that major 
advances in producing experimental models to under-
stand lobular development and growth will soon be 
made with the human breast.35 Having developed tech-
niques for separating epithelial and myoepithelial cells 
from normal breast lobules, they have been able to iden-
tify some of their nutritional requirements and growth 
characteristics. This has allowed them to put the two cells 
together again and form typical two-cell-layer alveolar 
structures.

The	basement	membrane

The increasing knowledge of the activities of the base-
ment membrane constitutes an exciting element of breast 
physiology and pathology. A complex, lattice-like struc-
ture lying between the epithelium and stroma, it clearly 
influences both.36 It is a dynamic structure, with both lysis 
and resynthesis going on to give constant remodelling. 
Principal constituents include collagens, fibronectins and 
proteoglycans. Enzymes capable of degrading the base-
ment membrane may be found in stromal cells, myoepi-
thelial cells and blood vessels. Contact with adjacent 
epithelial cells determines their polarity, contributes to 
their differentiation and helps control their secretory 
functions. At the same time, the epithelial cells are capable 
of stimulating the formation of a basement membrane.

The	breast	stroma

The importance of the stroma in general organ develop-
ment was illustrated graphically by the mouse experi-
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ments of Kratochwil.37 He showed that mouse mammary 
epithelium grown in organ culture grew normally when 
co-cultured with mammary stroma, but developed sali-
vary morphology and invasive properties when co- 
cultured with salivary stroma. Much work in murine 
culture systems has defined aspects of this interaction. 
Macromolecules, such as collagen and proteoglycans pro-
duced by fibroblasts, influence many aspects of epithelial 
cell behaviour – from proliferation to cell division and 
motility. Conversely, epithelial cells have similar effects 
on fibroblasts, including deposition and resorption of 
matrix molecules and structures. While these experimen-
tal systems are far removed from the human breast in 
vivo, it is likely that the general principles will be found 
to be similar as more sophisticated techniques are brought 
to bear on human studies, and in particular on the inter-
action of epithelium and stroma within the lobule. 
Indeed, Ferguson and co-workers have been able to dem-
onstrate changes in the lobular extracellular matrix at 
different times of the menstrual cycle: interlobular fibrob-
lasts showing characteristics of ‘fetal’ fibroblasts, intral-
obular fibroblasts showing the characteristics of ‘adult’ 
fibroblasts, and fetal fibroblasts showing enhanced migra-
tory function compared to adult fibroblasts.38

Careful histological study by Parks has shown the het-
erogeneity of connective tissue in the breast.39 The intral-
obular and periductal connective tissue is probably as 
important in physiological terms as the interlobular 
Cooper’s ligaments in structural terms, although only 
recently is our knowledge of the physiology of the lobular 
stroma extending beyond the rudimentary. The segmen-
tal and interlobular fascia is dense and reticular, while the 
periductal and intralobular stroma is much looser – a 
contrast between loose and dense reminiscent of the pap-
illary and reticular layers of the dermis, the tissue from 
which the breast arises.

The interlobular fascia often shows a large amount of 
fatty infiltration, especially in the larger breast. Further 
differences can be detected between periductal and lobular 
stroma. Periductal connective tissue is found as a cuff of 
loose stroma around the ducts in which the lymphatic 
vessels run. It is more cellular (fibrocytes) than the sup-
porting fibrous tissue and contains a considerable amount 
of elastic tissue, which tends to increase with age and 
parity. The lobular stroma is even more loose, more vas-
cular, more cellular and markedly mucoid – a structure 
which facilitates expansion of the developing acini in 
pregnancy. Biochemical studies40 have shown that the 
distribution of a cell-surface enzyme called dipeptidyl 

peptidase IV provides a clear delineation of two function-
ally distinct populations of breast fibroblasts: those of the 
intralobular stroma and those of the interlobular stroma. 
This is a striking confirmation of the difference suspected 
from conventional histology.

Similarly, fetal antigen 2 (FA2) is present in the intral-
obular stroma as a broad band around acini, but is not 
found in the interlobular stroma.41 The lobule contains 
no elastic tissue and this fact is helpful to the pathologist 
in differentiating lesions arising from the lobule from 
those arising from ducts. Lobular stroma, and probably 
periductal stroma, is under hormonal influence, but little 
is known about the detailed hormonal responsiveness of 
this tissue.

Durnberger et al.42 have shown that the differentiation 
of the mammary epithelial bud in the male fetal rodent 
occurs in response to a transient increase in testosterone 
secretion which does not affect the mammary ductular 
epithelium directly but is mediated by the surrounding 
stromal fibroblasts. Work from our laboratories has 
shown that human breast fibroblasts are highly stimula-
tory to human breast cancer cells in an in vivo nude 
mouse xenograft model.43 These experiments point to a 
major regulatory role for breast fibroblasts in epithelial 
cell growth, while other work points to a possibility that 
breast epithelial cells may influence the stroma, particu-
larly intralobular stroma.

McCune et al.44 have demonstrated three transforming 
growth factor (TGF)-β isotopes lying intracellularly in 
most active epithelial cells, but not within stromal cells. 
At the same time, a technique which demonstrates the 
same isotopes in extracellular conformation stained 
normal intralobular stroma, and particularly the stroma 
of active fibroadenomas, lesions believed to develop from 
lobules. This indicates a possible paracrine and autocrine 
interaction between TGF-β from epithelial cells and  
the surrounding intralobular stroma as a control mecha-
nism in mammary development and the pathogenesis of 
disease. Similar findings relate to immunoreactive 
endothelin-1, which is found only in mammary epithelial 
cells, but with cell-surface receptors found only on fibro-
blasts – a possible mechanism by which epithelial cells 
may influence stromal cells, as discussed in Chapter 7.

The long-term administration of androgens to female-
to-male transexuals has provided a clinical experimental 
system.45 When administered to hormonally normal 
women, the main effect on the breast has been a marked 
hyalinization of both intralobular and extralobular 
stroma, with especially marked periductal fibrosis. This is 
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accompanied by atrophy of ductal epithelium and marked 
decrease in ducts and lobules. A similar effect has been 
reported in mice.

The cellular changes in the stroma during progression 
from the benign breast to malignancy have been 
reviewed.46

Biochemical control of  
breast epithelium

The breast tissues are under a complex system of control 
by systemic factors, particularly hormones acting through 
their respective receptors, and a number of local factors. 
These include paracrine hormones, released by one type 
of cell to influence adjacent cells of similar or differing 
function; juxtacrine factors, situated on the surface of the 
producing cell to influence adjacent cells by direct contact; 
and autocrine hormones, which act on the same cell by 
intracellular or surface receptors. All interact, as the  
systemic hormones also act, by influencing the locally 
derived factors – cell adhesion-related proteins as well as 
autocrine and paracrine hormones – to produce signal 
pathways that finally result in cell regulation and 
stimulation.

Studies of the molecular mechanisms controlling 
breast epithelium have concentrated on cancer cells; only 
recently has the situation in the normal breast been 
studied. The growth factor receptor EGF-R and the onco-
gene product C-erbB-2 are involved in the control of 
proliferation and probably differentiation of breast epi-
thelial cells, although their precise role in the normal 
breast is unclear.47 EGF-R is found mainly in the stroma 
(periductal and perilobular fibroblasts), myoepithelial 
cells and to a lesser extent basal epithelial cells, whereas 
C-erbB-2 expression is exclusively epithelial, mainly on 
the inner layer of epithelial cells of duct and lobule. Some 
heterogeneity of staining from one lobule to another in 
the same biopsy was found in this study, although both 
were more strongly expressed in the luteal phase.47

C-erbB-2 appears to be negatively related to prolifera-
tion of mammary epithelium and positively related to 
differentiation. The predominant distribution of expres-
sion of EGF-R suggests a paracrine pathway between 
stromal, myoepithelial and basal epithelial cells, influ-
encing the basal epithelial cells which are proliferating. 
Some of the more superficial cells which fail to express 
EGF-R could still be cells which produce, or are stimu-
lated by, epithelial growth factor (EGF) or transforming 

growth factor (TGF)-α, since ligand binding can lead to 
a decrease in receptor levels by internalization or degrada-
tion. TGF-α is a member of the EGF family which binds 
to EGF-R, and has been detected in normal breast cells.

Until recently, the only function of oxytocin in the 
breast was thought to be related to lactation. The discov-
ery that oxytocin receptors are widely distributed in the 
brain and that some are strongly influenced by steroids 
such as oestrogen, progesterone and testosterone has led 
to more detailed study of the breast. The mammary gland, 
and especially the nipple, is richly innervated with pepti-
dergic nerve fibres with receptors to which oxytocin can 
bind. Oxytocin functions are thought to be very wide, 
perhaps even being responsible for the anxiolytic effect 
of breastfeeding, since oxytocin levels vary inversely with 
anxiety and aggression.48

There is increasing evidence in animals that oxytocin is 
related to differentiation of myoepithelial cells, and now 
a similar function has been demonstrated in humans. 
Oxytocin receptors (OT-R) can be found in myoepithelial 
cells of normal ductules, in benign hyperplastic lesions 
and some cancer cells, and are abundant in sclerosing 
adenosis.49 OT-R-positive cells in hyperplasias are likely to 
be myoepithelial rather than classical epithelial cells, and 
there is evidence that this is so. Epithelial and myoepithe-
lial cells differ markedly in the production and response 
to growth factors50 in that myoepithelial cells produce 
basic fibroblast growth factor (FGF)-2, which in turn 
affects the proliferation and survival of epithelial cells.

Much interest has also been shown recently in the  
fact that prostate-specific antigen (PSA) can be found in 
many breast conditions, such as in cyst fluid or nipple 
secretions. Yu et al.51 have shown that it can often be dem-
onstrated in normal breast tissues (33% of samples), 
benign breast disease (65%) and cancers (28%). The 
highest levels were found in fibroadenomas. Parathyroid-
like peptide (PLP), structurally homologous to parathy-
roid hormone but of uncertain function, is another 
substance recognized in breast cancers, and now found 
with more sophisticated tests to be in the cytoplasm of 
normal and benign proliferative breast epithelial cells; it 
is increased in lactation and benign adenosis or ductal 
hyperplasia, and decreased in atrophic lobules. Its associa-
tion with calcification in cancers suggests that it may play 
a local role in calcium metabolism in the normal breast.

Hepatocyte growth factor/scatter factor is present in 
benign, lactating and malignant breast epithelium, and 
an autocrine loop action in proliferating epithelium has 
been suggested.
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Peptide growth factors such as EGF and TGF-α can be 
obtained from breast fluid aspirated from the nipple. 
Individual women secrete consistent and individually 
distinct levels, which in some cases can be correlated with 
circulating hormone levels.52

Cyclical changes in breast epithelium

Physiological	control	of	ovarian	function

Ovarian function is increasingly recognized as much 
more complicated than earlier conventional concepts. 
Ovarian activity is under the control of the pituitary gona-
dotrophins FSH and LH. The latter is secreted in pulsatile 
fashion under control of gonadotrophin-releasing hor-
mone (GnRH), but modulated by a negative feedback 
effect of oestradiol and progesterone, and responding to 
a positive feedback in midcycle leading to the LH surge 
responsible for ovulation. FSH control is more compli-
cated since it is partly under the control of GnRH, but 
partly independent of this. As well as the negative feed-
back from oestradiol and progesterone, there is a further 
negative feedback from inhibins and a positive stimulat-
ing effect of activins. Inhibins are dimeric glycoprotein 
hormones from the ovary suppressing FSH by a direct 
effect on the pituitary; activins are dimers which act 
mainly at a local level in paracrine or autocrine fashion. 
Activins are in turn activated by follistatin, an activin-
binding third gonadal peptide.53

The	breast	during	the	menstrual	cycle

Each breast cell has a finite lifespan before progressing to 
mitosis or apoptosis. The balance between mitosis and 
apoptosis is obviously of great importance in many 
aspects of breast functioning. Oestrogen tends to cause 
mitosis in ductular and alveolar cells, and during the fol-
licular phase there is a modest increase in mitoses in the 
ductular cells, little in those of the alveoli.

Progestogens have a biphasic effect, at first stimulating 
mitosis with movement from G1 phase to S phase, but 
then slowing down mitotic activity by arresting the  
cells in early G1 phase. Progestogens also induce cyto-
plasmic changes conducive to lactation, with accumula-
tion of fluid, protein and electrolyte. Hence, administration 
of progesterone in clinically moderate dosage will give 
full, tender breasts for a few weeks, but these symptoms 
will ease as apoptosis exceeds mitosis in the alveolar 
cells.

Anderson and co-workers54 have quantified the inci-
dence of mitosis and apoptosis morphologically in rela-
tion to the stage of the menstrual cycle. Both processes 
reach a peak incidence towards the end of the cycle and 
during menstruation, but with a statistically significant 
difference of 3 days between the two peaks – day 25 for 
mitosis and day 28 for apoptosis. This is the mirror image 
of the changes in the endometrium, when maximal 
mitosis occurs in the first half of the cycle. The results did 
not vary with parity, history of contraceptive pill use or 
with the presence of a fibroadenoma, and the changes 
observed in the cells of the lobules were also seen in the 
cells of the adjacent ductules. The cyclical nature of the 
changes was most marked in younger women; indeed 
there was no cyclical pattern for apoptosis in the 35–45-
year age group. This may reflect the involutional changes 
usually detectable throughout this age period. Likewise 
there is a trend towards a decreased incidence of mitosis, 
but a more significant decrease in apoptosis with increas-
ing age, shown as a loss of the late cycle peak. This more 
marked decrease in apoptosis than mitosis in the 35–45 
group could also be responsible for some of the involu-
tional changes of ANDI.

There was a consistent finding of a higher rate of apop-
tosis in the right breast than the left. It is interesting to 
speculate that this lower level of natural cell death on the 
left may be related to the higher incidence of many disease 
conditions found in this breast.

Russo et al.55 used DNA-labelling techniques to 
measure cell proliferation in normal breast tissue adja-
cent to biopsies. The DNA-labelling index and the growth 
fraction were always greatest in the terminal ductule of 
the TDLU, less in the alveolus and still less in the ducts 
(0.74 vs 0.22 vs 0.04). This decreased with age, but even 
in the older patients the index was greatest in the terminal 
ductule (0.33 vs 0.08 vs 0.04). There is increasing evi-
dence that mitogenic factors other than the sex hormones 
influence these cells; EGF is one candidate.

These and similar studies have helped to clarify the 
previous conflicting evidence regarding cyclical changes 
in breast epithelium, while animal studies are also pro-
ducing new insights. For instance, a fatty acid-binding 
protein, mammary-derived growth inhibitor, can be 
shown to act locally in the mouse to inhibit growth of 
ductal epithelioid cells, produce no effect on the  
stroma and stimulate the development of lobuloalveolar 
structures.

In the human, Haagensen56 emphatically stated that he 
was unable to confirm any cyclical variation in the number 
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of acini per lobule, despite a search for the purported 
specific changes.

Anderson et al. have summarized the situation at 
present.57 Both epithelial and stromal cells show cyclical 
changes reflecting menstrual hormone fluctuations.  
Epithelial proliferation peaks in the midluteal phase  
and is followed by increased apoptosis. There is a disso-
ciation between steroid receptor expression and cell  
proliferation. Oestrogen receptor (ER)-positive cells are 
distributed evenly throughout the lobule, and 96%  
of ER-positive cells are also progesterone receptor (PR)-
positive. Since the proliferating cells are usually ER- and 
PR-negative, it is likely that oestrogen has its main pro-
liferating effect via adjacent ER-positive cells acting in 
paracrine fashion. Oral contraceptives prolong the length 
but not the magnitude of cellular proliferation and the 
degree of fluctuation becomes much less in older 
women.

Despite the conflicting evidence of histological change, 
there is clearly documented evidence that breast volume 
measured by water displacement methods increases 
during the luteal phase of the cycle and falls at menstrua-
tion.58 Fowler et al.59 in their MRI study of menstrual 
breast change established that much of the increased 
volume was due to water retention but some was due to 
stromal or epithelial changes. These changes are noticed 
by a large number of women and may be explained by 
vascular or lymphatic changes without requiring obvious 
changes in breast histology, although cellular prolifera-
tion in the lobules is believed to contribute to breast 
swelling. Mammary bloodflow shows a cyclical increase, 
an oestrogen effect, maximal for 3–4 days before men-
struation, and this plays a part in the increased breast 
volume and discomfort typical of this period.

Matrix metalloproteinases play an important role in 
such basic functions as proliferation, differentiation  
and apoptosis60 under the regulation of reproductive 
hormones.

Breast size correlates (in epidemiological terms) with 
height, weight and body mass index. However, current 
use of the oral contraceptive pill causes independently an 
increase in breast size which overrides this association.61

As a sexually responsive organ, the breast shows vas-
cular engorgement and enlargement following sexual 
arousal, with nipple congestion and erection, followed by 
detumescence. In a similar manner to increased vascular-
ity in the pelvic organs, these changes may be associated 
with discomfort that may become a cause for clinical 
presentation.

Changes during pregnancy  
and lactation

Anatomy

The greatly increased levels of luteal and placental sex 
steroids, with the addition of placental lactogen and cho-
rionic gonadotrophin in pregnancy, cause a remarkable 
increase in lobuloalveolar growth. Prolactin levels also 
increase progressively throughout pregnancy but this 
hormone appears to be mainly concerned with milk pro-
duction at the end of pregnancy after the preceding  
hormones have primed the breast by inducing marked 
proliferative changes. The chronological changes are 
shown in Table 3.1.

Histologically, the most remarkable features are the 
great predominance of dilated alveoli and the conversion 
of the resting two-layer epithelium to a monolayer within 
the alveoli (Fig. 3.8).

The large ducts maintain their two-layer config-
uration.

Physiology

Basal prolactin levels increase from the non-pregnant 
level of 10 ng/mL to peak values of over 200 ng/mL at 
week 40, postpartum prolactin levels fall over the next 4 
weeks to around 20 ng/mL but are immediately elevated 
to about 10 times basal levels on suckling the infant. 
Although, as previously described, some colostral secre-
tion is visible in the breast before term, the process of 

Table 3.1 Changes in the breast during pregnancy

Week Change

0 Resting breast approx. 200 g in weight

1–4 Ductular sprouting/lobular formation

5–8 Breast enlarges/vascular engorgement/areolar 
pigmentation/predominant lobular formation

12 Large alveoli with single epithelial cell layer
Beginning of colostrum formation

>20 Alveolar dilatation/colostrum formation
New capillary formation/myoepithelial cell 
hypertrophy

Term 180% increase of mammary bloodflow
Weight approx. 400 g
Fat droplet accumulation in alveolar cells

After Vorherr.62
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milk production proper begins 2–5 days after birth. The 
change from colostrum to milk is caused by high levels 
of prolactin maintained against a rapidly falling level of 
ovarian and placental sex steroids.

Prolactin is the primary stimulant for galactopoiesis 
and has been shown to have a variety of actions on breast 
tissue, which would contribute to milk production.62 The 
increased mitosis required for alveolar growth and early 
colostrum production is stimulated primarily by ovarian 
and placental sex steroids, placental lactogen, cortisol and 
growth hormone, with the placenta supplying the bulk 
of the sex steroids and lactogenic factors. Although some 
milk protein and fat synthesis is seen from midpregnancy 
onwards, the full lactogenic stimulation of prolactin is 
inhibited by the high levels of circulating sex steroids. 
Birth and the consequent loss of the placenta reverse the 
inhibition and full milk production then begins. The pre-
dominant role of prolactin in lactopoiesis is illustrated by 
the fact that ovariectomized women and animals can suc-
cessfully breastfeed.

Established	lactation

Once established, lactation will continue almost indefi-
nitely, provided the milk is regularly removed from the 
breast. After 48 hours of milk stagnation, milk synthesis 
begins to fall rapidly.63,64

During milk secretion, alveolar cells change shape and 
histological appearance. During active lactation, the upper 
part of the cell breaks away or is extruded and the cell 
changes from a columnar shape to a low cuboidal shape. 

Thus, milk secretion is an apocrine- and merocrine-type 
secretion as only part of the cell is lost. The fat globules in 
milk are surrounded by a membrane which is presumably 
derived from the luminal cell membrane of the alveolar 
cell. Following secretion, resynthesis of milk proteins such 
as lactalbumin and casein and milk fats occurs and the cell 
begins to elongate. Prolactin is the primary stimulant for 
lactose synthesis by stimulation of lactose synthetase and 
protein synthesis by stimulation of nuclear RNA polymer-
ase. Lactose synthesis takes place in the Golgi apparatus 
and the cell becomes large and swollen with secretory 
products.65,66 Secretion then takes place with fats and 
protein being excreted by apocrine secretion, lactose by 
merocrine secretion and inorganic ions by a combination 
of active transport and diffusion. The cycle of extrusion 
and resynthesis then restarts.

The active transport processes across the luminal cell 
(the blood–milk barrier) are of considerable interest as 
recent studies of cyst fluids suggest that different morpho-
logical types of epithelium may differ in the handling of 
ions.67 Umemura and colleagues have carried out a histo-
chemical study to define the cell kinetics and functional 
morphology of the lactating breast. They have defined four 
types of lobules: type I, prelactating; type II, lactating; type 
III, early regression; and type IV, advanced regression.68

Postlactational	involution

Postlactational involution starts on weaning and is initi-
ated by local mechanical factors causing alveolar disten-
sion and capillary obstruction. The one-layer secretory 
alveolar cells regress and reform the two-layered epithe-
lium characteristic of the resting breast. This process is 
facilitated by cell death and phagocytosis performed by 
invasion of the alveoli by histiocytes. A lymphocytic infil-
trate is also characteristic, but connective tissue regression 
is limited. The branching alveolar structures become 
fewer in number but the ductular structure remains 
mostly intact. This is the fundamental difference between 
postlactational and postmenopausal involution; in the 
latter both lobules and ductules are reduced in number. 
The ducts become smaller although some secretion per-
sists in the duct lumen in the postlactational breast and 
can be aspirated or expressed from the nipple in most 
parous women.69 Much work in rodents is currently in 
progress identifying the precise hormonal and biochemi-
cal substances and mechanisms responsible for this 
remarkable involution. In time, this will undoubtedly 
throw light on the human process.

Fig. 3.8 Histological section (H&E) of lactating breast showing 
grossly dilated acini lined by a low cuboidal epithelium. Note the 
high ratio of epithelium to stroma.



Benign	disorders	and	diseases	of	the	breast

38

Postmenopausal involution

Physiological	control

Follicle-stimulating hormone (FSH) levels rise progres-
sively from the age of 30 to the menopause, while levels 
of oestradiol and LH remain relatively constant during 
this period. This rise in FSH in the presence of a main-
tained oestradiol may be due to a fall in inhibins, pro-
duced by the granulosa cells of the ovary. With this change 
from the age of 30, it is not surprising that the involu-
tional structural changes of ANDI may be seen in the 
breast long before the menopause. Oestradiol levels fluc-
tuate widely in individuals at the time of the menopause, 
and very high levels in some women may be responsible 
for the breast tenderness that is sometimes seen at this 
time. Surprisingly, tissue steroid levels show little differ-
ence in premenopausal and postmenopausal women, 
despite the differences in circulating levels.

In postmenopausal women, continuous oestrogen 
administration may stimulate ductal cell proliferation, 
leading to breast fullness with discomfort and paraesthe-
siae of the nipple, but these changes do not persist. 
However, administration of combined oestrogen/proges-
terone supplementation may give more marked and per-
sisting fullness and tenderness.

Histological	changes

The process of postmenopausal involution can be divided 
into a preclimacteric phase starting at about the age of 35 

and a postmenopausal phase starting at the time of the 
menopause. The predominant feature is regression of the 
glandular epithelium and adjacent connective tissue with 
gradual replacement by fat. In the preclimacteric phase 
there is a gradual loss of lobules and infiltration by round 
cells and the specialized loose connective tissue around 
the lobules changes into dense collagen. In the post-
menopausal phase, the typical outline of a lobule is  
lost and is replaced by dense collagen containing a  
compressed epithelial remnant. Lobular involution may 
proceed to formation of microcysts which may be mis-
taken for cystic disease microscopically. The essential dif-
ference between the two conditions is the preservation of 
the specialized lobular stroma in the former.70 Stromal 
changes dominate and fat deposition accelerates and con-
nective tissue regression is marked. The end result is that 
the branching major duct system is visible, but very few 
lobules can be seen and these are embedded in dense 
fibrotic capsules unlike the loose stroma surrounding the 
lobules in the breasts of younger women. Some lobules 
may develop into microcysts by dilatation, possibly due 
to obstruction of the terminal ductule, and interlobular 
connective tissue is greatly reduced. Externally, these 
changes produce the shrunken, pendulous breast of the 
old woman and, when mammography is performed, are 
responsible for the good contrast of parenchyma to fat 
obtained on mammograms of the older breast. Variations 
of this process are responsible for many of the clinical 
presentations and histological appearances of benign 
breast disease and are discussed fully in the next 
chapter.
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Aberrations of normal development and 
involution (ANDI): a concept of benign breast 

disorders based on pathogenesis

Key points and new developments

1.	 Terminology	in	benign	breast	disease	has	been	confused	by	a	multiplicity	of	terms	which	do	not	relate	accurately	to	clinical	or	
histological	patterns,	and	which	are	not	based	on	sound	concepts	of	pathogenesis.

2.	 Most	benign	breast	disorders	derive	from	minor	aberrations	of	the	normal	processes	of	development,	cyclical	activity	and	
involution.

3.	 The	ANDI	classification	allows	precise	definition	of	an	individual	patient	problem	in	terms	of	pathogenesis,	histology	and	
clinical	significance.

4.	 ANDI	replaces	the	conventional	view	of	‘normal’	and	‘disease’	with	a	spectrum	ranging	from	normal,	through	slight	
abnormality	(aberration),	to	disease.

5.	 Recent	developments	in	molecular	biology	give	support	to,	and	provide	possible	mechanisms	for,	the	concept.

framework, with a management policy appropriate to her 
individual status.

The situation with benign conditions has been dif-
ferent until recently. A large number of clinical and 
histological conditions, such as fibroadenoma, duct 
papilloma, subareolar abscess and nipple discharge 
right through to the ubiquitous fibrocystic disease have 
been seen as individual and unrelated entities in terms 
of pathogenesis and management. Alternatively, some 
workers equated the whole range of benign breast 
disease with fibrocystic disease and tried to push all its 
manifestations into this one ill-defined complex, with 
even greater confusion. There was no overall framework 
for benign disorders into which an individual condition 
could be placed for assessment and management. Thus, 
historically, patients with breast cancer have been 
managed more logically, consistently, comprehensively 
and with more conviction than those with benign 
breast disease.

The ANDI classification, also a bidirectional frame-
work, provides a means to reverse this disparity (Table 

Introduction

The aberrations of normal development and involution 
(ANDI) classification of benign breast disorders1 provides 
an overall framework for benign conditions of the breast, 
encompassing both pathogenesis and degree of abnor-
mality. It was developed because the concepts used in 
teaching about, and managing, benign conditions of the 
breast (particularly ‘fibrocystic disease’) have been bedev-
illed by obscurities and inaccuracy. This is in marked 
contrast with breast cancer, where there is a clearly defined 
framework. A patient with cancer is investigated along 
two directions – a ‘longitudinal’ direction which will 
assess the tumour in temporal terms, in situ or invasive, 
size and extent of primary tumour, presence or absence 
of lymph node involvement and systemic spread; and a 
‘horizontal’ direction assessing biology, histological type 
(e.g. lobular, ductal or other), grading, hormone recep-
tor/growth factor status, etc. This will allow a patient to 
be placed within this well-recognized and well-defined 
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4.1), and is based on the fact that most benign breast 
conditions arise from normal physiological processes.

The horizontal assessment defines the position along 
a spectrum from normality, through mild abnormality 
(‘aberration’) through to severe abnormality (‘disease’). 
The vertical component defines the pathogenesis of the 
condition, for almost all conditions are related to the 
three different phases of activity in the breast during 
reproductive life. Together, the two provide a comprehen-
sive framework, into which can be fitted most aspects of 
benign breast disorders, in terms of concept, pathogene-
sis and severity (Table 4.2).

Table 4.1 The basic bidirectional framework of the ANDI 
classification

Horizontal – Spectrum of 
severity

Normal Aberration Disease

Vertical – Pathogenesis 
based on reproductive 
period

Development (15–25 years)

Cyclical activity (25–45 years)

Involution (35–55 years)

Table 4.2 Classification of the more important conditions of BBD into ANDI and non-ANDI

Stage Main clinical presentations

Normal process Aberration Disease

Early reproductive
(15–25 years)

Lobular development

Stromal development

Nipple eversion

Fibroadenoma

Adolescent hypertrophy

Nipple inversion

Giant fibroadenoma

Gigantomastia

Subareolar abscess/mammary duct fistula

Mature reproductive
(25–40 years)

Cyclical changes of menstruation

Epithelial hyperplasia of pregnancy

Cyclical mastalgia
Nodularity

Bloody nipple discharge

Incapacitating mastalgia

Involution
(35–55 years)

Lobular involution Macrocysts
Sclerosing lesions

Duct involution
 – dilatation
 – sclerosis

Duct ectasia
Nipple retraction

Periductal mastitis/abscess

Epithelial turnover Simple epithelial 
hyperplasia

With atypia

Non-ANDI Conditions of well-defined aetiology, such as fat necrosis, lactational abscess, etc., together with extrinsic 
precipitating factors such as smoking and oro-nipple contact in severe nonpuerperal abscess.

The basic principles underlying the ANDI classification 
are set out in Table 4.3.

Since the ANDI concept was first proposed in 1979, 
and published in 1987, a great deal of new information, 
relating both to physiology and to pathology, has come 
forward, providing a surprising degree of support to those 
elements of the concept which were speculative at that 
time. The ANDI classification was accepted and recom-
mended by an international multidisciplinary working 
party in 1992.2

The ANDI framework is consonant with and builds on 
work of many earlier workers, extending back as far as 
1922.3 Yet its postulates are in total contrast to the widely 
accepted concepts of fibrocystic disease, and hence it is 
necessary to present the background, rationale and sup-
porting material in some detail.

Table 4.3 The principles underlying the ANDI concept

1 Most benign disorders are related to normal 
processes of reproductive life.

2 There is a spectrum that ranges from normal to 
aberration, and occasionally to disease.

3 The definition of normal and abnormal is pragmatic.

4 The ANDI concept embraces all aspects: symptoms, 
signs, histology and physiology.
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Recognition of the normality of much 
benign breast ‘disease’

In the 1950s, a number of seminal studies demonstrated 
that the histological changes of fibrocystic disease are 
widely distributed in patients who had not claimed to  
be symptomatic or demonstrated overt disease. Parks4 
showed, from studies of both surgical and autopsy speci-
mens, a complete gradation between normal histology 
and disease; for example, between developing lobules 
and fibroadenomas, and between involuting lobules and 
macroscopic cysts. He also showed that epithelial hyper-
plasia is so common around the menopause as to be 
normal and that these lesions, so often in the past regarded 
as indicative of cancer risk, could regress without 
treatment.

Extensive autopsy studies over the past 50 years have 
shown that most of the benign changes previously con-
sidered as disease are so common that they must be 
regarded as lying within the spectrum of normality. For 
example, a study of 200 breasts at autopsy from 100 
postmenopausal patients (mean age 62 years) without 
clinical breast disease, confirmed earlier studies and 
showed changes of ‘fibrocystic condition’ (normal to 
aberration) in 54% of cases, with only 46% histologically 
normal. Hyperplasia with severe atypia (disease) was seen 
in only 3% of patients.5

Mastalgia provides an example of horizontal assess-
ment. Studies in Cardiff, UK, over the past 20 years have 
shown the high incidence of painful nodularity: two-
thirds of a population of working women will experience 
mastalgia. The clinical significance of mastalgia was quan-
tified in the Cardiff Mastalgia Clinic through accurate 
classification and assessment of impact on patients’ lives 
by visual linear analogue scales and breast pain charts. 
This has demonstrated that much breast pain can be con-
sidered as ‘normal’, some is sufficiently troublesome to 
warrant attention and can be regarded as a ‘disorder’, but 
in a minority pain is sufficiently severe as to be a major 
interference with quality of life and to be regarded as 
disease.

Individual conditions can also be put into a longitudi-
nal grouping related to the three main phases of breast 
activity during reproductive life, since these conditions 
can be recognized as arising from aberrations of normal 
processes within the breast.

While the changes of ANDI, both clinical (painful 
nodularity) and histological (‘fibroadenosis’), are now 

recognized as part of a spectrum extending from normal-
ity and probably arising from minor hormonal abnor-
malities, no specific aetiological factors have been 
identified, except for those of altered prolactin secretion 
and possibly changes in fatty acid intake. Nor is there any 
good evidence as to whether the condition has always 
occurred with the same frequency. One study of women 
of all age groups showed fewer histological changes of 
ANDI than were reported in the 1950s and 1960s.6 While 
microcysts were seen in most breasts, and duct ectasia  
in one-third, both conditions showed a uniform age 
spread. In contrast, epithelial hyperplasia and sclerosed 
lobules were uncommon, and no case of premalignant 
hyperplasia was seen. Only further work will show 
whether this is a genuine epidemiological trend, since 
population (autopsy) studies common 40 years ago have 
in general been replaced by more detailed study and 
follow-up of biopsy material. There is some evidence of 
changing incidence patterns in non-Western populations 
as social and dietary conditions change, as discussed in 
Chapter 7.

Problems with the conventional view  
of benign breast disease

When problems are defined, solutions are more easily 
found. Even just recognizing the problems goes a long 
way towards resolving them. We see four main problems 
in the classical approach to benign breast disease:

• Nomenclature
• The borderline between normal and abnormal
• Correlation of clinical symptoms and signs with 

histological changes
• The assessment of premalignant potential.

Nomenclature

As discussed in Chapter 1, the situation has been beset 
by multiple loose terminology. Each worker in the past 
has tended to introduce his or her own terminology, 
reflecting personal ideas of disease and its underlying 
pathology, without linking it to earlier studies. At first, 
the terms were mainly clinical, e.g. ‘chronic mastitis’, but 
later reflected biopsy appearance, e.g. ‘fibrocystic disease’, 
of symptomatic lesions without appreciating the range of 
histological appearance in patients without symptoms. 
This leads on to the second problem.
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The	borderline	between	normal	and	
abnormal	–	what	determines	normality		
or	abnormality?

Many organs under endocrine control show a wide range 
of appearances associated with cyclical or pulsed hormo-
nal secretion. This is especially true in females, where 
cyclical changes are set against a background of the 
broader changes of development and involution at  
the extremes of reproductive life, and particularly so in 
the breast. Most of these cyclical changes show a spectrum 
which on occasions may extend outside the normal range. 
Clearly, it is important to try to define the point, even  
if blurred, at which normality crosses the line to 
abnormality.

A number of factors must be assessed in deciding where 
the boundary of normality lies, including incidence, clini-
cal impact and histology. Macrocysts are an example of 
the importance of incidence; they are common and com-
monly multiple, while microcysts are found in almost all 
breasts if looked for carefully enough. Clearly, microcysts 
must be regarded as normal, and macrocysts – with an 
incidence of perhaps 10% of all women – are at most an 
aberration of normality and cannot be considered as 
disease.

The importance of clinical impact can be illustrated by 
mastalgia. A large proportion of women experience pre-
menstrual discomfort for a few days; this causes little 
interference with quality of life, and can be considered as 
normal. However, when pain persists for 3 out of 4 weeks 
of the cycle and is of great severity, it must be looked at 
in a different light. This is quite uncommon, and the 
clinical impact can be quite severe; hence, it can be 
regarded as an aberration of normality and, perhaps in 
the most extreme cases, as disease.

Histological appearances have given particular diffi-
culty in this area; even minimal degrees of hyperplasia 
have been regarded as carrying cancer risk in the past, but 
recently the high incidence of simple hyperplasias in 
normal women has caused a reassessment of significance. 
A number of pathologists, and Page and co-workers in 
particular,7 have defined and categorized histological pat-
terns and their significance with considerable precision. 
This has allowed hyperplasias to be placed in three broad 
groups: normal (no increased cancer risk), slightly 
increased risk (equivalent to aberration) and high cancer 
risk.

Benign breast conditions cannot always be categorized 
as definitively normal or abnormal using these three  

criteria because there is usually a spectrum of severity. 
However, it is possible, using considerations such as 
these, to assess where an individual patient lies along this 
spectrum, so that an appropriate management policy can 
be determined.

Correlation	of	clinical	symptoms	and	signs	
with	histological	changes

In the past, a patient with a local clinical abnormality 
such as an area of painful nodularity has been subjected 
to biopsy and the histological changes correlated with 
that clinical nodule. This ignores the fact that the classic 
changes of ‘fibrocystic disease’, including fibrosis, adeno-
sis, cyst formation and lymphocytic infiltration, may be 
seen in the asymptomatic breast, and ignores the dynamic 
changes within the breast from month to month. Thus, a 
second biopsy from a clinically identical area a few cen-
timetres away might show different histological changes, 
as might a biopsy a few months later. One study provides 
interesting confirmation of this heterogeneity of response 
within different areas of the breast. Normal volunteers 
given defined oral contraceptives showed diverse histo-
logical changes on biopsy, often with secretory and invo-
lutional changes coexisting in different parts of the same 
breast.8

The histology of a clinical lesion must be assessed 
against the broad spectrum of histological change which 
might be seen within a ‘normal’ breast, symptomatic or 
not. Failure to do so leads to confusion of significance; 
painful nodularity, a clinical condition which has no dis-
tinct radiological or pathological counterpart, has been 
called fibroadenosis, and correlated with cancer risk.

Only lesions which are both definite clinical and path-
ological entities, e.g. a macrocyst, can be assessed from 
both points of view. Terms such as fibroadenosis or fibro-
cystic disease are misleading, because they imply that 
these histological patterns are abnormal and that they 
correlate with clinical conditions. Histological changes 
are best described by a general term such as ANDI, which 
correctly indicates pathogenesis without using mislead-
ing specific terms, or by the specific individual histologi-
cal elements present in the biopsy material.

The	assessment	of	premalignant	potential

This aspect has understandably dominated the efforts of 
breast surgeon and pathologist alike. Both have been frus-
trated by the three factors discussed above and it is not 
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surprising that attempts to assess premalignant potential 
of fibrocystic disease have given almost infinitely variable 
results from one study to another. Confusion of nomen-
clature is particularly great when discussing the epithelial 
hyperplasias. Because of their precancerous association, 
the use of different terms in different countries has led to 
serious misunderstanding, compounded by failure to 
define the borderline between normal and abnormal. 
Only recently has this problem been addressed in a 
uniform and structured manner, as with the work of Page 
discussed above.9

Where do the answers to these problems lie? Firstly, in 
defining the range of normality, both in terms of clinical 
symptoms and signs, and of histological appearance. Sec-
ondly, recognizing that breast problems may be clinical, 
physiological or histological, and each problem may 
sometimes reflect only one of these three: sometimes 
more than one. Thirdly, by providing a comprehensive 
framework within which individual clinical or histologi-
cal situations can be placed so that they are seen within 
an overall context. This must allow precise placement of 
a problem within the overall clinicopathological frame-
work of benign breast disease and also encompasses the 
decision whether an individual clinical situation lies 
towards the normal or abnormal end of the spectrum of 
a particular process.

The physiological processes underlying 
the ANDI concept

The physiology of the breast has been described in detail 
in Chapter 3, but the broad outline is important in under-
standing ANDI. The main processes are related to hormo-
nal effects on the breast during reproductive life, in the 
three phases of development, cyclical change and involu-
tion. As these three stages are of increasing complexity, it 
is not surprising that the processes go wrong more often 
during the long period of cyclical activity than during 
development, and even more commonly in the long and 
complex process of involution. Consideration of the 
impact of these hormonal events on lobules, ducts and 
stroma sets the scene for an understanding of the clinical 
conditions which arise from them.

Pathogenesis, clinical presentation and management 
of benign breast disorders are set out in this chapter only 
in conceptual terms. The details of clinical features, 
pathology and management are given in the rest of the 

book. We hope readers will persevere with the concepts 
of this chapter; we believe it makes detailed assessment 
and management of individual clinical problems so much 
easier.

Hormone-controlled	processes	of	the	breast

Breast development

The premenarchal breast consists of a few ducts only. The 
striking feature of the perimenarchal development of the 
breast is the addition of lobular structures to the already 
developing duct system. The lobules develop particularly 
during early reproductive life at 15–25 years of age. At 
first, ‘primitive’ type 1 lobules of Russo and Russo (Ch. 
3), they are gradually replaced by more mature and less 
active lobules during the cyclical period, and especially 
with pregnancy. This explains the frequency of fibroade-
noma during early and midreproductive life, for it is a 
condition analogous to gross hypertrophy of a lobule. 
Until the age of about 35 years, the luteal phase is also 
associated with enhanced acinar sprouting from the 
ductules.

A distinctive element of the lobule is its highly special-
ized connective tissue, and the close interaction between 
epithelium and connective tissue separated only by a 
basement membrane. This lobular connective tissue is 
pale and loose (Fig. 4.1) with mononuclear infiltrate and 
differs notably from the much less interesting and urbane 
interlobular fibrous stroma (see Ch. 3).

Fig. 4.1 The perimenarchal breast showing early lobular 
development. The pale, loose lobular connective tissue contrasts 
with the denser interlobular fibrous stroma.
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Cyclical change

Both epithelial and stromal elements of the lobule are 
under hormonal control and there is evidence that the two 
work in tandem. In fact, normality seems to be very much 
dependent on a normal, balanced relationship between 
both elements. The details of the interaction of hormones 
and growth factors on epithelium, myoepithelium, base-
ment membrane and stroma are now being elucidated (as 
discussed in Ch. 3) and give an inkling of the mechanisms 
underlying this relationship. It is likely that interference 
with these close relationships is responsible for many of 
the conditions that are often included under the term 
‘benign breast disease’. The changes occurring with each 
menstrual cycle have been summarized by Vorherr,10 and 
expanded with more recent studies which demonstrate a 
peak of mitosis in the late cycle followed by apoptosis (see 
Ch. 3). They provide a potent opportunity for minor 
upsets to occur with repetitive cyclical changes.

These cyclical changes are associated with clinical 
symptoms of heaviness and fullness that are not associ-
ated with consistent histological change, but for which a 
hormonal basis is being elucidated through recent studies. 
A correlation with prolactin secretion in response to pitu-
itary stimulation, and particularly with bioactive forms of 
prolactin,11 brings new supportive evidence not available 
until recently. This illustrates the need to consider physi-
ological aspects as equal to, or more important than, 
structural changes in assessing benign disorders. Super-
imposed on the cyclical changes are the much more 
radical effects of pregnancy and lactation. With the 
repeated development and involutional changes of men-
struation and pregnancy occurring throughout 40 years 
of reproductive life, there is abundant opportunity for 
minor aberrations to occur.

When one studies a section of normal breast from a 
patient who has no breast complaint or overt clinical 
disease on examination, the striking feature is the wide 
spectrum of histological appearance. Figure 4.2 is from 
an asymptomatic patient in her thirties, and within a 
small area may be seen well-developed lobules, poorly 
developed lobules, dilated ducts and normal ducts, 
lobule-deficient fibrous tissue and fatty tissue.

These normal appearances provide the elements  
‘fibrosis’ and ‘adenosis’ that have been documented as the 
histological appearance of biopsies taken from patients 
with nodular breasts. It has not always been appreciated 
that the same changes may be evident elsewhere in the 
same breast, where there is no clinical complaint.

The variability of appearance within the normal breast 
is illustrated following pregnancy. Under the intense hor-
monal stimulation associated with pregnancy, a uniform 
pattern of lobular development and maturation is seen 
(Fig. 4.3), but postlactational involution is patchy (Fig. 
4.4).

With such variable involution following the total stim-
ulation of pregnancy, it is not surprising that the more 
minor cyclical changes with menstruation can, com-
pounded over a long period, produce marked differences 
in the structure and appearance of various areas of the 
breast tissue on a purely random basis.

Breast involution

Involution starts quite early and changes are obvious by 
35 years of age and often earlier. Thus, cyclical change 

Fig. 4.2 Section from a normal asymptomatic breast. It shows a 
wide variety of histological appearances, the changes commonly 
ascribed to ‘fibrocystic disease’.

Fig. 4.3 A section of normal pregnant breast, showing extreme, 
uniform lobular development.
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and involution run in tandem for 20 years or more, 
increasing the chance of aberration of normality, as 
reflected in the high frequency of presentation to a breast 
clinic during this period. The involution affects the lobules 
particularly and is much dependent on the relationship 
between the epithelium and specialized stroma of the 
lobule. In Figure 4.5, which shows an involuting breast, 
an orderly regression of lobules and surrounding fibrous 
tissue can be clearly seen.

During this process of lobular involution, the loose 
hormone-responsive intralobular connective tissue is 
replaced by the more standard interlobular type of fibrous 
tissue. If this replacement is well coordinated with the 
regression of epithelial tissue, the uniform picture of 

involution shown in Figure 4.5 is seen. Eventually, by the 
time the menopause has been reached and passed, invo-
lution is extensive (Fig. 4.6) with only a few ducts remain-
ing, and few if any lobular structures.

But it does not always happen in that way, and minor 
aberrations of this process are very common during a 
period of fluctuating involution extending over 20 years. 
It appears that normal epithelial involution of the lobule 
is dependent on the continuing presence of the special-
ized stroma around it. Should the stroma disappear too 
early, the epithelial acini remain and may form micro-
cysts. The exact mechanism is not known, but one finding 
is that the structural protein fodrin (expressed in normal 
breast epithelium) is not expressed in micro- or macro-
cysts,12 although it is not certain whether this is a primary 
or secondary phenomenon. Microcysts are obviously a 
prime target for macroscopic cyst formation if pressure 
disparity occurs between secretion and drainage, as might 
occur with obstruction of the draining ductule. Microcyst 
formation is very common in normal breasts (Fig. 4.7), 
as demonstrated by Parks,4 and, in this process of cystic 
lobular involution, microcysts may appear even though 
there is still specialized stroma present.

Presumably, this arises from minor obstruction to the 
duct by kinking or compression from fibrous tissue, or 
perhaps by vigorous secretion from still active epithelial 
tissue. (It is interesting that the lobular vein exits from 
the lobule alongside the ductule, so venous compression 
readily occurs.)

Recent work has shown that there is continual turnover 
of fluid within cysts, but, paradoxically, that particular 
molecules (e.g. hormones) may persist in a cyst for 

Fig. 4.4 Histological section from a postlactational breast. 
Involution is patchy, varying from marked to negligible.

Fig. 4.5 Section from a normal involuting breast. The orderly 
regression of both epithelial and stromal elements of the lobule is 
obvious. The lobular stroma has been replaced by fibrous tissue, 
and there is little residual epithelial tissue.

Fig. 4.6 A section of postmenopausal breast, showing advanced 
lobular involution.
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months or even years (see Ch. 10). As long as some of 
the specialized stroma remains, the lobule can still invo-
lute normally in spite of these microcysts, but should the 
specialized stroma disappear early then further cystic 
change is likely (Fig. 4.8).

Mechanical duct obstruction leading to macrocysts 
(Fig. 4.9) is almost bound to occur in a proportion of 
lobules, because there are many possible mechanisms: 
from internal blockage by epithelial cells or debris, 
through simple kinking and angulation, to strangulation 
by the surrounding maturing fibrous tissue.

Recent work on the neonatal breast is of great interest, 
since it shows that the involution which occurs in the first 
year of life following withdrawal of maternal hormones 
follows an identical pattern to that seen over 20 years of 
adult involution, even to microcyst formation as the 
stroma reverts to the banal interlobular form. It is now 

known that the number of ovarian follicles decreases 
progressively from the age of 35 years, so there is a pro-
gressive withdrawal of hormonal stimulation over the full 
period in which these involutional changes and aberra-
tions occur.

Thus, three periods occur and overlap: lobule develop-
ment at 15–25 years, cyclical change at 15–50 years and 
involution at 35–55 years. Each period has its own clini-
cal presentations, but overlapping and interacting  
processes also lead to complex clinical situations. The 
introduction of hormone replacement therapy has com-
plicated the situation by extending these changes beyond 
the menopause. Thus, benign disorders expected to 
resolve at the menopause may persist, or even arise de 
novo.

A framework based on pathogenesis

Table 4.2 sets out a classification of the more important 
clinical benign breast disorders that make up the main 
constituents of ANDI. An important point of the classifi-
cation is the replacement of the term disease by disorders 
in the interpretation of benign breast disorders (BBDs). 
This does not mean that there is no benign breast disease, 
but recognizes that most breast complaints are due to 
disorders based on the normal processes of development, 
cyclical change and involution, and lie towards the 
normal or aberration end of the spectrum, with only a 
few severe enough to be placed at the disease end. The 
concept that conditions such as fibroadenoma and duct 

Fig. 4.7 Involuting breast showing microcystic lobular change 
(thick section technique).

Fig. 4.8 A further stage in the evolution from microcystic 
involution to macrocyst formation.

Fig. 4.9 In a fully developed macrocyst, the bands in the wall 
reflect the origin from gross distension of a number of acini 
(ductules) within a single lobule.
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ectasia lie within the normal or minor aberration range 
is foreign to conventional teaching in pathology and 
surgery. Hence, we give the reason in some detail.

Reasons for including various benign 
breast disorders as part of ANDI

Disorders	of	development

Fibroadenoma

Since it can be shown that fibroadenomas arise from 
lobules, it is not surprising that these are seen predomi-
nantly in women in the 15–25 age group, even though 
they may not be diagnosed until later, when postpreg-
nancy or involutional changes facilitate clinical recogni-
tion in the softer, drooping, involutional breast, or 
ultrasound demonstrates impalpable lesions.

What is the evidence to support the contention that 
fibroadenoma should be placed in the benign breast dis-
order side of ANDI rather than regarded as a neoplasm? 
Parks4 showed that hyperplastic lobules, histologically 
identical to clinical fibroadenomas, are present so com-
monly as to be regarded as normal; they can probably be 
found in all breasts if they are sought sufficiently care-
fully. A full spectrum can be found between these hyper-
plastic lobules and clinical fibroadenomas, which do not 
show the inexorable growth typical of true neoplasms. 
They usually grow to 1 or 2 cm in diameter and then stay 
constant in size. They show hormonal dependence similar 
to normal lobules by lactating during pregnancy (Fig. 

4.10) and will involute, to be replaced by hyaline con-
nective tissue in concert with the rest of the breast in the 
perimenopausal period.

These hormonal responses are much more complete 
than those usually seen in benign tumours. Rarely, a 
fibroadenoma will continue to grow to a size of 3 cm, 
although this is sufficiently common to be regarded as 
within the normal spectrum. Growth beyond 5 cm is suf-
ficiently uncommon in Western populations as to justify 
being regarded as a disease, known as giant fibroadenoma. 
Similarly, a multiple fibroadenoma (five or more lesions 
in one breast) is so uncommon in Western populations, 
and its implications so uncertain, as also to justify being 
considered a disease. Thus, fibroadenoma fits well into the 
ANDI classification: small fibroadenomas are normal, 
clinical fibroadenomas are a mild aberration of the normal 
processes, and giant and multiple fibroadenomas are 
placed to the disease end of the spectrum.

Good evidence can be put forward to support this view 
that fibroadenoma should not be regarded as a neoplasm, 
as discussed in Chapter 7. All the cellular elements of 
fibroadenoma are normal on conventional and electron 
microscopy, and epithelium and myoepithelium maintain 
a normal relationship,13 while molecular biology studies 
have shown that fibroadenomas are polyclonal in keeping 
with hyperplasia, in contrast to phyllodes tumours which 
are monoclonal in keeping with a neoplastic condition.

Adolescent hypertrophy

This condition is associated with gross stromal hyperpla-
sia at the time of breast development. The aetiology is 
unknown, and this is not surprising because so little is 
known about the control of breast stroma, important 
though this is. Nevertheless, it is likely that there is a 
hormonal basis to the condition, a view supported by 
recent reports that danazol (an antigonadotrophin) may 
have a beneficial effect. The continuous spectrum from a 
small breast through to massive hyperplasia fits the hori-
zontal element of the ANDI concept, with excessively 
large breasts an aberration, and the extreme hyperplasia 
of gigantomastia placed at the disease end.

Disorders	of	cyclical	change

Mastalgia and nodularity

Premenstrual enlargement and postmenstrual involution 
of the breast occurring with each cycle is so commonly 
associated with discomfort and nodularity as to lie firmly 

Fig. 4.10 A fibroadenoma removed in the postpartum period.  
It shows lactation similar to the normal breast, indicating that 
fibroadenomas respond readily to normal physiological stimuli.
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within the spectrum of normality. We have used the term 
‘cyclical pronounced mastalgia’ or ‘severe painful nodu-
larity’ to differentiate the clinical disorder from the more 
common physiological discomfort and lumpiness. A 
duration of painful nodularity of more than 1 week of 
the cycle is a useful definition for differentiation from 
normal discomfort, and the severity of the pain can be 
quantified with a pain chart. This is a more pragmatic 
approach than the inaccurate histological concepts of 
fibrocystic disease, or the concept of ‘non-disease’14 which 
is unhelpful to those unfortunate women who suffer 
from its more severe manifestations. While no histologi-
cal basis has been defined for these changes, the objection 
of such women to the concept of non-disease is sup-
ported by hormone studies,11 which show an underlying 
physiological abnormality demonstrated by excess prol-
actin release from the pituitary following stimulation of 
the hypothalamic–pituitary axis.

These findings stress the importance of taking a broad 
view of benign breast disorders, avoiding undue empha-
sis on non-specific histological changes and giving due 
attention to significant physiological changes. It is likely 
that subtle stromal and epithelial changes accompany 
physiological variations in more severe cases of cyclical 
nodularity and mastalgia, but more sensitive techniques 
may be necessary to demonstrate them. Oedema, stromal 
or lobular, can be demonstrated in the late cycle, but  
at present good evidence correlating this with clinical 
symptoms is lacking.

Painful nodularity of the predominantly cyclical phase 
of reproductive life (20–35 years) merges into and over-
laps those symptoms which are more typically part of the 
involutional phase, especially cyst formation and scleros-
ing adenosis. While all have been lumped together as 
fibrocystic disease (or fibroadenosis) in the past, the  
clinical problems and management differ.

Disorders	of	involution

Since the process of involution extends over 20 years 
of monthly cycles of mitosis and apoptosis, it is not 
surprising that a number of aberrations should arise 
involving different elements of the normal breast. As 
discussed below, the evidence favours an aberration of 
normal processes for most of these. It is interesting that 
the incidence of these changes is similar in a number 
of races with widely differing cancer incidences,15 sup-
porting the ‘normal’ view against the ‘precancerous’ 
view.

Cyst formation

The desirable integrated involution of stroma and epithe-
lium outlined earlier in this chapter is not always seen, 
and minor aberrations of the process are understandably 
common during a period of fluctuating involution extend-
ing over 20 years. The exact mechanism of this involution 
is not well understood,16 but it appears that the normal 
epithelial involution of the lobule is dependent on the 
continuing presence of the specialized stroma around it. 
If the stroma disappears too early, the epithelial acini 
remain and may form microcysts, setting the pattern for 
macrocyst development by obstruction of the efferent 
ductule as discussed above. This concept of the macrocyst 
as being an involutional aberration (and hence part of 
ANDI), rather than a disease, fits in with its common 
occurrence and the fact that it is so frequently multiple 
and subclinical.

The fact that macrocysts appear to develop in two 
directions – apocrine and non-apocrine cysts17 – is some-
thing which is as yet poorly understood, but the evidence 
is strong that both develop from a common origin of 
microcystic involution.18

Sclerosing adenosis

This condition may be considered as an aberration of 
either the cyclical or the involutional phase of breast 
activity because it can show histological changes which 
are both proliferative and involutional. This illustrates 
the complexity on the one hand, but the simplicity of 
concept on the other, of regarding these as aberrations of 
so many interacting normal processes. Considering the 
complex interrelationship of stromal fibrosis and epithe-
lial regression occurring during involution, superimposed 
on cyclical changes of ductal sprouting, it is not surprising 
that this complex picture, in which epithelial acini are 
strangled and distorted by fibrous tissue, should arise. It 
is surprising that it does not occur more commonly.

Duct ectasia and periductal mastitis

The second major group of benign breast disorders con-
sists of those associated with duct ectasia and periductal 
mastitis. The pathogenesis of duct ectasia is obscure. The 
classic theory, proposed by Haagensen,19 regards duct 
ectasia (dilated ducts) as being the primary event leading 
to stagnation of secretion, epithelial ulceration and 
leakage of duct secretions containing chemically irritant 
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fatty acids into periductal tissue to give a chemical inflam-
matory process. This secondary inflammation is then seen 
as leading to periductal fibrosis, with subsequent fibrous 
contraction and nipple retraction.

An alternative theory sees the primary process as peri-
ductal mastitis, perhaps on an autoimmune basis, leading 
to weakening of the muscle layer of the ducts and second-
ary dilatation. It is likely that both processes may occur 
separately or in conjunction, thus explaining the wide 
spectrum of clinical behaviour in this condition. Both 
duct dilatation and duct sclerosis may represent an aber-
ration of involution. Periductal fibrosis can occur in the 
absence of duct ectasia or of inflammation20 and proba-
bly represents part of the normal involutional process. 
Duct ectasia is so common in the postmenopausal breast 
that it must be regarded as part of the normal ageing 
process.

The wide variety of clinical symptoms associated with 
this condition – nipple discharge, nipple retraction, 
inflammatory masses and abscesses (sterile or bacterial) 
– can best be explained and understood by accepting 
more than one process in the pathogenesis. Duct ectasia 
appears to be a simple involutional process in the elderly, 
and congenital inversion of the nipple is an aberration of 
nipple eversion during breast development. Both are 
aberrations of ANDI, which may progress to disease, as 
discussed fully in Chapter 11. Nonbacterial periductal 
inflammation is multifactorial, due to smoking in some 
cases, idiopathic and possibly involutional in others. The 
fact that some aspects of this complex condition are 
clearly parts of ANDI, some parts probably are not, and 
others are of unknown cause at present, illustrates the 
view that the ANDI concept should be utilized where it 
is appropriate, but that those aspects where an associa-
tion is not obvious can be left outside until the patho-
genesis has been clearly established.

Epithelial hyperplasias

The third element of the benign breast disorder complex, 
epithelial hyperplasias, has given rise to most confusion 
and problems in management. Many people would see 
this lying firmly on the side of disease rather than disor-
der, but a number of studies have shown that this is not 
so with simple hyperplasias. Parks4 showed that lobular 
and intraductal papillary hyperplasia is common in the 
premenopausal period and tends to regress spontane-
ously after the menopause, and hence should be regarded 
as an aberration of normal involution. Kramer and Rush21 

found in their autopsy study that 59% of women over the 
age of 70 exhibited some degree of epithelial hyperplasia. 
Sloss et al.22 concluded from their autopsy study that ‘the 
mere presence of blunt duct adenosis, apocrine epithe-
lium and intraductal epithelial hyperplasia in the breast 
of women is insufficient to warrant such tissue being 
called disease’.

Hence the simple epithelial hyperplasias may be placed 
firmly within the concept of benign breast disorder. 
However, careful studies by Page et al.7 and Wellings  
et al.23 have shown that the other ends of the spectrum – 
atypical lobular hyperplasia and atypical ductal hyperpla-
sia – particularly as seen in the terminal ductal lobular 
unit (TDLU), are sufficiently commonly associated with 
malignancy as to be regarded as associated or premalig-
nant conditions. Hence, epithelial hyperplasias with 
marked atypia belong firmly under the column of BBD.

There is at present insufficient evidence to allow a firm 
opinion as to whether conditions placed under the benign 
breast disorder column present a continuous spectrum, 
with the implication that the ‘disorders’ move to ‘dis-
eases’. They may be entirely separate processes and cer-
tainly, at the present time, no such progression of 
hyperplasias to cancer in situ should be assumed; it 
should be left as an open question.

An extension of the concept of  
ANDI to include most benign  
breast disorders?

Since the conceptual thinking prior to ANDI was encom-
passed in the chronic mastitis/fibroadenosis/fibrocystic 
disease attitude to BBD, it is not surprising that ANDI is 
equated sometimes with these conditions and used as a 
synonym for painful nodularity. This is restrictive, as it 
has been shown that a majority of benign breast disorders 
lie within the concept, some clearly do not and some 
remain inconclusive.24 Our current view of the classifica-
tion of all benign disorders is shown in Table 4.2. Most 
conditions are regarded as part of ANDI, and the old  
term ‘fibroadenosis’ is designated ‘painful nodularity of 
ANDI’.

Some of the less common benign breast disorders also 
fit well into the concept of aberrations of normality and 
it is useful to consider the arguments for including them 
within this framework. Briefly, these arguments are as 
follows:
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• Nipple inversion: This is an aberration of development 
of the terminal ducts, preventing the normal 
protrusion of ducts and areola.

• Mammary duct fistula: Nipple inversion predisposes 
to terminal duct obstruction, leading to recurrent 
subareolar abscess and mammary duct fistula, the 
usual form of periductal mastitis seen in younger 
women. Extraneous factors such as smoking and 
oro-nipple contact interact with the processes of 
ANDI.

• Epithelial hyperplasia of pregnancy: Marked hyperplasia 
of the duct epithelium occurs in pregnancy, and the 
papillary projections sometimes give rise to bilateral 
bloody nipple discharge, a condition which is always 
benign when occurring in pregnancy.

• Benign duct papilloma: This is a common condition 
during the period of cyclical activity and shows 
minimal if any malignant potential. It is reasonable 
to regard it as an aberration of cyclical epithelial 
activity.

• Adenosis: For similar reasons it might be considered 
logical to extend the concept of aberration of 
normality to encompass adenosis as a manifestation 
of involution.

Implications for the management  
of benign breast disorders

It follows from the foregoing that most of the conditions 
listed under benign breast disorders can be regarded as 
minor aberrations of normality and hence do not demand 
active specific treatment. This being the case, any active 
management of these conditions should be based on 
considerations such as accurate diagnosis, patient concern 
and interference with quality of life. No treatment is 
required based solely on inherent pathological signifi-
cance until the disease end of the spectrum is reached. 
This concept of management is outlined here and details 
of management are given in the appropriate chapters.

Adolescent	hypertrophy

In its more severe forms, treatment is indicated because 
of psychological and physical morbidity from the size 
and weight of the breast. It is the degree of this morbidity 
that determines treatment with hormonal or surgical 
therapy.

Fibroadenoma

The concept of fibroadenoma being a part of ANDI and 
not a neoplasm has been one of the conceptual changes 
behind us moving gradually from active to conservative 
management over the past 20 years. The results from 
many centres now justify this approach, as discussed in 
Chapter 7.

Inverted	nipple

This is the failure of development of major ducts, and 
treatment short of severing the ducts is unlikely to give a 
long-term satisfactory result. Hence, treatment is related 
to the patient’s view of the cosmetic deformity, and  
recommended only after recognizing the uncertain  
long-term results of minor surgical procedures for this 
condition, and the consequences of total duct division for 
cosmesis and lactation if the defect is to undergo total 
correction.

Likewise, recurrent subareolar abscess associated with 
nipple inversion will require eradication of the sump-like 
dilated duct underlying the recurrent infection.

Cyclical	mastalgia	and	nodularity

It is generally accepted that these manifestations are phys-
iological, and that most cases can be treated by adequate 
reassurance. But the view that the most severe cases, those 
lasting perhaps 2 weeks or more of the menstrual cycle, 
interfere so much with the quality of life as to merit con-
sideration as disease is confirmed by the high incidence 
of hormonal abnormalities in these patients. It is unhelp-
ful to tell the patient that she has a non-disease if her 
symptoms interfere with her quality of life. Rather, the 
severity of her mastalgia should be assessed objectively 
with pain charts so that her condition can be placed on 
the normal–aberration–disease scale and appropriate 
management instituted. There is equally strong evidence 
that most cases are not psychologically based, and hence 
endocrine-related treatment is appropriate in those cases 
severe enough to warrant therapy.25

Cysts

Macrocysts and microcysts are so common as to need no 
active treatment other than that required to allow diag-
nosis and allay patient concern. It is now well established 
by practice that simple cysts are satisfactorily treated by 
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aspiration, a policy that might have been predicted from 
the ANDI concept. The recent differentiation of cysts into 
apocrine and non-apocrine17 does not at present alter this 
conservative therapeutic approach, because any breast 
cancer risk is a general one, and not related to the indi-
vidual cyst. Likewise, since the condition is a minor aber-
ration of a normal process, excision is not required for 
multiple or recurrent cysts, except in the presence of a 
bloody aspirate or a residual lump, both requiring exclu-
sion of coexisting cancer.

Sclerosing	adenosis

This condition causes diagnostic problems to surgeons, 
radiologists and histopathologists and sometimes prob-
lems to the patient in the form of a lump or pain. It 
requires no treatment other than careful exclusion of 
cancer, although it sometimes requires symptomatic 
treatment for pain.

Postmenopausal	nipple	retraction

The only importance of this is to recognize that it may be 
caused by the simple involutional process of periductal 
fibrosis. It requires no active management other than 
exclusion of cancer. In our experience, nipple retraction 
is more commonly due to ductal fibrosis than to cancer, 
and fortunately the diagnosis is easily made in older 
patients because the postmenopausal breast lends itself 
to accurate mammography.

Duct	ectasia/periductal	mastitis	complex

The symptoms of this condition that can be categorized 
under the aberration column cause little clinical upset 
and require no therapy other than reassurance for opaque, 
non-bloody discharge.

Rarely, the discharge may be sufficiently profuse to 
cause social embarrassment. In this case, after a pituitary 
adenoma has been excluded, the patient may be treated 
in mechanical fashion by a total duct excision. This 
approach is rarely necessary, but it again demonstrates 
the value of assessing the impact of symptoms on quality 
of life to place them appropriately along the spectrum of 
severity.

Management of blood-related discharge is directed 
towards excluding more serious pathology.

Epithelial	hyperplasias

Epithelial hyperplasias without atypia usually found as a 
chance histological finding fall somewhere between nor-
mality and an aberration in significance. With atypical 
hyperplasias, the emphasis moves towards the disease 
state, and special consideration should be given to assess-
ment of cancer risk, as defined particularly by Page and 
Dupont.9

Aberration to disease?

The ANDI concept is based on the progression from 
normal to aberration to disease. Sound evidence for the 
progression from normal to aberration exists, as discussed 
in the section on fibroadenoma. However, no evidence 
exists for or against the supposition that giant fibroadeno-
mas arise from the continued progression of small 
fibroadenomas, i.e. that aberration progresses to disease. 
It is possible that giant fibroadenoma is a separate condi-
tion de novo, or an added factor may lead to progression 
from a ‘standard’ fibroadenoma. There is certainly evi-
dence from molecular biology that a change from poly-
clonality occurs with phyllodes tumours, although it is 
not clear whether this is a secondary change in a fibroad-
enoma, or is present in a phyllodes tumour de novo (see 
Ch. 7).

Likewise, it is likely that normal epithelium and apo-
crine changes form a continuum with simple hyperpla-
sias, but there is less evidence to support the direct 
progression from the latter to atypical hyperplasias or 
carcinoma in situ. Thus, on the basis of present evidence 
we do not know whether disease in this case is a progres-
sion from aberration or whether disease and aberration 
are two separate conditions.

This is one of the most interesting areas of benign 
breast disorders, and new evidence is starting to provide 
answers to some of these questions. For instance, simple 
fibroadenoma is classified as an aberration, but multiple 
fibroadenomas are sufficiently rare and troublesome to 
be classified as disease. It has recently been found that 
transplant patients on ciclosporin have an increased inci-
dence of multiple fibroadenomas, giving a new insight 
into progression from aberration to disease. Cigarette 
smoking has a similar significance for duct ectasia/peri-
ductal mastitis, and it is likely that the various factors that 
lead to atypical hyperplasias will become elucidated in 
the near future.
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The time is approaching when we are likely to have 
much greater insight into these questions. Meanwhile, 
this does not compromise the utility of the ANDI classi-
fication in helping understand benign breast disorders, 
and the concepts are sufficiently flexible to allow us to 
incorporate new information as it becomes available. The 
past 10 years have seen the concept strengthened and 
refined by new knowledge.

Recent developments having a bearing 
on the ANDI concept

Apocrine	metaplasia

Apocrine metaplasia has a particular interest in that it is 
a frequent finding in ANDI, suggesting normality, yet 
carrying a slight but definite increase in cancer risk. For 
that reason, there is much interest in possible mecha-
nisms for indicating cancer risk, and which might throw 
light on the evolution from normal to aberration to 
disease.

Haagensen26 suggested three possible mechanisms by 
which apocrine metaplasia might relate to cancer:

• Apocrine metaplasia is a precursor to malignant 
transformation.

• Apocrine metaplasia may result from a response to 
the same stimulus as can cause cancer.

• Apocrine metaplasia might itself have a higher 
propensity for malignant change.

Kumar and colleagues27 demonstrated by an immuno-
histochemical technique that cells of apocrine metaplasia 
have very high levels of prolactin not seen in normal 
ductal cells, blunt duct adenosis, lobules or fibroade-
noma. Tschugguel et al.28 found that apocrine metaplastic 
cells demonstrate endothelial calcium-dependent nitric 
oxide synthase, unlike other cells of benign breast disor-
ders, suggesting that the vascular effects of nitric oxide 
might play a part in progression to malignant change. A 
study of fetal breast tissue has made the situation even 
more complex.29 Epithelial cells bearing a biochemical 
marker for apocrine cells (anti-GCDFP-15 monoclonal 
antibody) were found in some duct cells of fetal breasts, 
and in lobules of adult breasts, although no cells with 
histological or ultrastructural apocrine features were 
found. This suggests that apocrine cells appear when 
some unknown stimulus causes apocrine precursor cells 
to take on the typical morphology.

Cyst	formation	and	duct	ectasia

These processes have largely eluded research efforts into 
pathogenesis, although the absence of fodrin in the wall 
of cysts may be important.12 Animal experiments are noto-
riously irrelevant to human breast disease, although the 
action of keratinocyte growth factor (KGF-7) commands 
some interest in such an otherwise sterile field. Yi et al.30 
have shown that this stromal cell-derived paracrine medi-
ator for epithelial proliferation causes hyperplastic  
changes in ducts in rats similar to ANDI. In mice it causes 
dilatation of ducts along much of their length (duct 
ectasia?), and when given together with exogenous oestro-
gen and progesterone, it produces numerous end-buds 
with a picture resembling the histological changes of 
ANDI.

Fibroadenoma	and	hyperplasias

It seems likely that an imbalance between cell prolifera-
tion and apoptosis may be involved in the development 
of ANDI conditions, as breast tissues under hormonal 
control undergo continuing remodelling, involving a 
balance between quiescence, proliferation and apoptosis. 
Evidence supporting this is becoming available: Ferrieres 
et al.31 found that bcl-2 levels in normal ducts and lobules 
varied with the menstrual cycle, being higher in the fol-
licular than luteal phases, with high progesterone levels 
apparently suppressing bcl-2 activity. Levels of bcl-2 were 
higher and the progesterone effect absent in fibroadeno-
mas, giving a possible mechanism for excessive lobular 
growth in this condition. There is also evidence for a role 
for matrix metalloproteinases in this hormone control of 
reproductive organs.32

Allan et al. studied apoptosis in normal epithelial cells 
adjacent to pathology (fibroadenoma, fibrocystic disease 
and cancer), and found reduced apoptosis in the case of 
the latter two.33 They suggest that this reduced apoptosis 
may be the cause of cellular build-up in ANDI, although 
an alternative is that the pathological tissue could affect 
apoptosis by a (secondary) paracrine mechanism.

Loss of heterozygosity (LOH) is an indicator of a 
clonal, neoplastic condition rather than a simple hyper-
plasia. Lakhani et al. have shown that LOH is a feature of 
atypical ductal hyperplasia (ADH) as well as ductal and 
lobular carcinoma in situ (DCIS and LCIS), suggesting 
that the essential step towards malignancy (aberration to 
disease) has already taken place at the stage of ADH. They 
have recently shown34 evidence of LOH in some cases of 
ductal hyperplasia without atypia, but not in apocrine 
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cysts or benign papillomas. The cases showing LOH could 
not be distinguished morphologically from those without. 
This would suggest that progression from aberration to 
disease may occur early in some cases of hyperplasia 
without atypia, presumably those that will progress to 
more severe pathology, or that these cases may be differ-
ent ab initio. However, other workers35 have found  

differing results, emphasizing the preliminary nature of 
these approaches.

These findings as yet raise as many questions as they 
answer, but they do hold out hope that similar tech-
niques may soon give a much deeper understanding of 
the mechanisms of ANDI, and of the relationship between 
aberration and disease.
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  The approach to diagnosis and assessment  
of breast lumps

Key points and new developments

1.	 Triple	assessment	–	clinical	examination,	imaging	and	pathology	–	is	the	standard	approach	to	all	breast	lumps.

2.	 Examination,	ultrasound	and	core	biopsy	should	normally	be	available	at	the	first	visit.

3.	 A	standard	sequence	should	be	followed	to	exclude	normal	structures	and	differentiate	normal	nodularity	from	a	dominant	
lump.

4.	 A	clear	discharge	policy	is	desirable	to	prevent	clinics	being	overwhelmed	by	patients	without	serious	disease.

5.	 Ultrasound	is	important	in	differentiating	a	discrete	lump	from	general	nodularity,	in	locating	deep-seated	cysts	and	in	
ensuring	accurate	targeting	for	core	biopsy	and	cytology	specimens.

6.	 Guidelines	regarding	staffing	and	organization	of	breast	clinics	have	been	drawn	up	in	the	UK	to	ensure	efficient	handling	of	
patients	by	appropriately	experienced	staff.

PART 1:

trum of normality and, secondly, if abnormal, whether it 
is benign or malignant.

In  the  past,  there  has  been  a  tendency  to  biopsy  all 
breast  lumps  irrespective  of  their  characteristics.  This 
results in a large number of biopsies. In one series,1 75% 
of  benign  biopsies  showed  tissues  which  could  be 
regarded as normal. Because benign  lumps need  just as 
careful assessment as malignant ones and in an effort to 
avoid  unnecessary  biopsies  and,  in  particular,  repeated 
unnecessary biopsies, the practice of triple assessment has 
been widely accepted, as set out in this chapter. The intro-
duction  of  cytology  into  the  breast  clinic  in  one  study 
reduced the overall open biopsy rate by half, and the rate 
for  benign  masses  by  two-thirds.2  Improved  biopsy  

Although  imaging  and  wide-bore  needle  biopsy,  the 
second  and  third  aspects  of  triple  assessment,  are  of 
increasing importance in reaching a rapid, accurate diag-
nosis of a breast lump, clinical assessment is still of great 
value  in ensuring  that  these are used  to best advantage. 
It is also important to be aware of the many minor and 
less common abnormalities which may simulate a patho-
logical breast lump; this awareness may save the patient 
much unnecessary investigation.

It is fortunate that, although there are many causes of 
lumps in the breast (Table 5.1), a few diagnoses cover the 
large majority.

There  are  two  major  problems  of  diagnosis:  first  to 
decide whether  the  lump  is within or outside  the  spec-
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The differential diagnosis and clinical assessment of breast lumps
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Table 5.1  Causes of lumps in the breast

Type Cause Frequency of 

presentation

Normal structures Normal nodularity
Prominent fat lobule
Prominent rib
Intramammary lymph 
node
Edge of biopsy wound
Accessory breast

Common
Less common
Less common
Rare

Less common
Rare

ANDI Fibroadenoma
Cyclical nodularity
Cyst
Galactocele
Sclerosing adenosis
Stromal fibrosis

Common
Common
Common
Rare
Less common
Rare

Inflammatory Chronic infective 
abscess
Fat necrosis
Foreign body 
granuloma
Mondor’s disease

Rare

Rare
Rare

Rare

Benign tumours Duct papilloma
Giant fibroadenoma
Lipoma
Granular cell 
myoblastoma

Less common
Rare
Rare
Rare

Intermediate 
tumours

Phyllodes tumour
Carcinoma in situ

Rare
Less common

Malignant Primary tumour
Secondary tumour

Common
Rare

Lesions of the 
nipple and areola

Squamous papilloma
Leiomyoma
Retention cyst
Papillary adenoma

Less common
Rare
Rare
Rare

Lesions of the skin Sebaceous cyst
Hydradenitis
Benign and malignant 
skin tumours

Less common
Rare
Rare

techniques  mean  that  open  biopsy  is  now  performed 
infrequently.

Clinical assessment of a breast lump

History

The history is particularly important in the assessment of 
breast lumps, especially in relation to the duration of the 

mass, fluctuation in size with the menstrual cycle and any 
associated pain. Each must be considered in association 
with the overall clinical picture and no one feature should 
be allowed to dominate clinical thinking. In the past,  it 
has been widely thought that a small, painful lump is not 
malignant;  however,  pain  can  be  the  primary  presenta-
tion of cancer in around 6% of cases,3 although it should 
be noted that the pain indicative of cancer differs in char-
acteristics from that of cyclical mastalgia (see Ch. 8).

Inspection

Detailed  and  systematic  examination  is  of  great  impor-
tance, particularly in elucidating the early signs of malig-
nancy.  These  are  well  known,  but  two  of  them,  skin 
attachment  and  nipple  inversion,  can  sometimes  be 
caused by benign conditions.

Cancer is the likely diagnosis when nipple retraction is 
associated with a lump, but two benign lumps may also 
cause nipple retraction. A chronic abscess associated with 
periductal  mastitis  may  cause  retraction  by  a  combina-
tion of shortening of the ducts and areola oedema. A large 
cyst or fibroadenoma arising centrally among the major 
ducts can cause relative shortening by displacement and 
so give rise to apparent nipple retraction (Fig. 5.1).

The  same  mechanism  can  operate  with  skin  attach-
ment. Haagensen4 called this false retraction. Large cysts 
or  fibroadenomas  can  displace  Cooper’s  ligaments  and 
give  rise  to  apparent  skin  fixity  and  distortion,  while  a 
chronic  abscess  associated  with  periductal  mastitis  will 
lead  to  actual  skin attachment, oedema and  sometimes 
‘peau  d’orange’.  Mondor’s  disease  may  also  give  rise  to 
the  appearance  of  skin  retraction  (see  Fig.  17.10).  It  is 
therefore  necessary  to  obtain  cytological  or  histological 
confirmation in all cases of suspected malignancy.

Palpation

History before palpation remains  important, because of 
the increasing use of devices which can confound breast 
examination,  ranging  from  augmentation  prostheses  to 
pacemakers. The patient may forget to mention it, or may 
assume that the physician will recognize it.

Consistency,  surface  characteristics  and  mobility  in 
relation  to  surrounding  tissues  are  each  important  in 
diagnosing  benign  lesions.  A  fibroadenoma  has  a  char-
acteristic  rubbery  consistency,  a  smooth  or  lobulated 
surface and a considerable degree of mobility within the 
breast.  This  combination  of  characteristics  provides  an 
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Fig. 5.1  A large benign cyst may stretch and distort main ducts or 
Cooper’s ligaments, leading to ‘pseudoretraction’ of skin or nipple.

unequivocal  clinical  diagnosis.  This  classic  pattern  is 
usual in young girls, but in older women a fibroadenoma 
may not have its characteristic features if surrounded by 
involutional changes.

While palpation of a moderately tense cyst  is equally 
characteristic, the clinical findings vary depending on the 
degree of intracystic tension, which may vary from normal 
tissue tension to a hardness which exceeds that of cancer. 
Thus,  cysts  are  commonly  misdiagnosed.  They  may  be 
missed  completely  because  they  are  soft;  but  in  other 
cases cancer is confidently diagnosed because the cyst is 
so  hard.  The  surface  of  a  cyst  is  usually  smooth,  but  a 
large  cyst  may  be  lobulated  and  occasionally  a  group  
of  small  cysts  will  feel  nodular  so  as  to  simulate  a 
fibroadenoma.

Assessment  of  the  mobility  of  a  breast  lump  within  
the surrounding  tissue provides diagnostic  information; 
as  illustrated  in  Figure  5.2,  there  are  three  degrees  of 
mobility of a lump in relation to the surrounding breast 
tissue.

A fibroadenoma has no attachment  to a surrounding 
capsule except for a single stalk, so it is very mobile. The 
wall of a cyst is confluent with the fibrous breast stroma; 
hence the surrounding parenchyma can be felt  to move 
with the cyst, giving it an intermediate degree of mobility. 
At the other extreme, an infiltrating cancer fixes the sur-
rounding breast tissue so that the affected quadrant of the 
breast moves with the mass. But, occasionally, a very large 

Fig. 5.2  Mobility of breast lumps in relation to surrounding breast tissue. (A) Fibroadenoma; (B) cyst; (C) cancer. The shaded area indicates 
the amount of breast tissue ‘moving’ with the lump.

A B C
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cyst or benign tumour will have a similar effect by stretch-
fixation of Cooper’s ligaments so that the quadrant of the 
breast moves with the lump.

Palpation is even more important for ill-defined lumps. 
By  far  the  commonest  problem  in  breast  assessment  is  
to  decide  whether  an  area  which  feels  abnormal  to  the 
patient is truly abnormal, or whether it is part of general 
nodularity of  the breast. This  arises particularly when a 
woman’s attention is drawn to the upper outer quadrant 
of the breast by premenstrual pain or tenderness. Careful 
assessment to determine the pattern of nodularity in both 
breasts is essential. One breast should be compared with 
the  other.  It  is  surprising  how  often  an  apparent  single 
mass is found to be bilateral and symmetrical when the 
mirror image sections of the breast are examined together. 
In this situation, ultrasound is invaluable in deciding if a 
true discrete abnormality is present or whether the palpa-
ble  abnormality  is  simply  glandular  breast  tissue.  If  an 
abnormal area is noted on ultrasound it can be sampled 
histologically under ultrasound guidance.

A  complete  physical  examination,  including  axillary 
and  supraclavicular  fossa  palpation,  is  important  in  all 
breast  disease,  but  rarely  provides  discriminatory  diag-
nostic information with benign conditions.

Assessment	of	nodularity

Normal nodularity or a dominant lump?

The  commonest presenting  lump  in women during  the 
reproductive  period  is  normal  breast  nodularity,  or  the 
cyclical nodularity of aberrations of normal development 
and involution (ANDI), felt in the upper outer quadrant 
and axillary tail of the breast.

To decide whether a mass is dominant or merely part 
of normal or cyclical nodularity is critical in order for an 
early  carcinoma  not  to  be  missed.  Assessment  is  essen-
tially  clinical  in  young  women,  supplemented  by  ultra-
sound, with or without core needle histology. In an older 
woman (>35 years) where  there  is doubt as  to whether 
or not a dominant mass  is present, mammography and 
ultrasound are indicated.

To avoid unnecessary biopsy, a well-defined approach 
must be taken to determine whether a mass is dominant 
and persistent. If a single examination is inconclusive, the 
following sequence is useful:

•  Examine both breasts.
•  Confirm or refute a localized abnormality by 

ultrasound examination.

•  Use wide-bore needle biopsy for histology if 
necessary.

•  If there is any inconsistency in the results, review the 
patient 2 months later. If doubt still persists or any 
of the triple assessment tests are discordant, repeat 
biopsy should be performed.

Clinical findings are  recorded on a  scale of 1  to 5.  If 
full assessment shows nothing more than general nodu-
larity  that  is  deemed  to  be  within  normal  limits  (P2), 
reassurance and explanation of the physiological basis of 
the nodularity  is adequate  treatment. Specific  treatment 
is only required when pain is the major symptom; this is 
dealt with in the section on breast pain (see Ch. 8).

Particular notice should be  taken of a patient who  is 
certain  that  she  can  feel  an  abnormality  in  her  breast, 
especially if she is over the age of 40. A woman may feel 
an abnormality some time before her medical attendant 
is able to do so, and the older the patient, the more likely 
she is to be right. Such a patient should be subjected to 
a  full  triple assessment and,  if no abnormality  is  found 
on examination or investigation, she should be reviewed 
in 2–4 months.

Assessment	of	a	discrete	or	dominant	mass

Having  decided  that  a  lump  is  not  just  part  of  normal 
nodularity, the physical characteristics should be carefully 
assessed to make a specific diagnosis. If the clinical features 
are definitely those of a normal structure and this is con-
firmed by triple assessment, surgical biopsy can be avoided. 
Nevertheless,  the  emphasis  must  always  be  on  repeat 
assessment and ultimately excisional biopsy if doubt per-
sists  regarding  the diagnosis of  any persisting dominant 
mass in a woman of cancer age group or where one of the 
elements of the triple assessment is discordant.

Features of individual lesions

Normal	structures

Prominent fat lobule

Fat lobules are often easily palpable and one may become 
more  prominent  than  another.  This  is  seen  most  fre-
quently  along  the  inferior  margin  of  the  breast  or  over 
the  axillary  tail.  The  superficial  nature  of  the  lesion,  its 
site,  soft,  smooth  consistency  and  softness  to  a  needle 
point will usually allow a confident diagnosis. Ultrasound 
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also  clearly  shows  the  fat  lobules  as  characteristic  fat 
pockets.

Prominent rib

It  is  not  uncommon  for  a  patient,  usually  young,  to 
present with a ‘breast lump’ which appears to be normal 
breast tissue over a normal prominent rib or costochon-
dral  junction.  Sometimes  the  rib  is  asymmetrical,  but 
more  often  it  is  identical  to  the  opposite  side  and  it  is 
difficult  to know why  the patient has  suddenly become 
aware of it. Ultrasound of the area of patient concern can 
be reassuring.

Intramammary lymph node

Intramammary lymph nodes are usually confined to the 
axillary tail of the breast and are impalpable because they 
are small and embedded in the breast stroma. Sometimes 
lymph nodes in the outer quadrant of the breast proper 
may  enlarge  sufficiently  to  be  palpable.  Although  they 
feel  cystic,  they are  slightly elongated and peripheral  to 
the breast area. They have a soft feel to a needle point and 
have a characteristic appearance on mammography and 
ultrasound, being smooth ovoid lesions, sometimes with 
a  notch  along  one  margin.  Lymphocytes  are  found  on 
cytology,  which  can  be  guided  by  ultrasound  for  small 
mobile nodes. It is usually possible to make a diagnosis 
and to avoid surgery.

Accessory breasts

Accessory breasts occur under  the  anterior  axillary  fold, 
are usually bilateral and come to notice during pregnancy 
or if the patient gains weight. They may be affected by the 
full  range  of  breast  pathology,  including  nodularity,  or 
cysts of ANDI, fibroadenoma, carcinoma, etc. The condi-
tion is described more fully in Chapter 15.

Edge of a previous biopsy wound

Patients may present complaining of a ‘lump’ at the site 
of a previous scar which is due to the persisting edge of 
a defect in the breast which sometimes occurs after a large 
amount of tissue has been removed. These are seen less 
often  now  that  nonsurgical  methods  of  diagnosis  have 
improved and better localization allows smaller biopsies 
to  be  taken  for  diagnostic  purposes  if  open  biopsy  is 
required.  They  are  most  common  deep  to  the  nipple/
areola, and the most important aspect is awareness.

Masses	due	to	ANDI

Fibroadenoma

In  its  classic  form,  this  tumour  is  the  most  easily  diag-
nosed breast  lump. When  it occurs  in  the age  group of 
15–25 years it is rubbery, firm, smooth or lobulated and 
extremely  mobile.  Clinical  diagnosis  is  usually  accurate 
but  ultrasound  and  histology  (fine  needle  aspiration 
cytology [FNAC] or core needle biopsy) is essential in all 
patients, even in this age group. While cytology could be 
used for women younger than 25 years, fibroadenoma is 
one of the lesions that are well known to cause difficulties 
in cytopathological diagnosis and therefore a core biopsy 
is preferable if possible.

Fibroadenomas  are  also  commonly  seen  in  later  life 
when  the  diagnosis  is  much  more  difficult.  The  patient 
has now reached the cancer age group, so definite exclu-
sion  of  malignancy  is  mandatory.  The  fibroadenoma  
is caught up in the involutional fibrosis of the breast, so 
that  it  loses  its  characteristic  smoothness  and  mobility;  
it  requires  full  assessment  as  for  any  other  dominant 
lump, by clinical assessment, mammography and needle 
biopsy.  Calcified  and  noncalcified  fibroadenomas  are 
often seen on screening mammograms.

The  clinical  and  radiological  similarities  between 
fibroadenoma, cyst and some circumscribed cancers (espe-
cially medullary cancer) should be remembered. Where an 
otherwise typical fibroadenoma is softer than expected, a 
phyllodes tumour should be suspected (see Ch. 7).

Cyclical nodularity (‘fibroadenosis’)

The problem of cyclical nodularity has already been dis-
cussed –  the discrimination between general nodularity 
and  a  prominent  mass  in  an  individual  patient.  The 
problem  becomes  worse  as  normal  nodularity  moves 
across the spectrum to the more severe cyclical nodularity 
of ANDI.

Perhaps the most interesting aspect of this problem is 
why  some  patients  with  cyclical  nodularity  develop  a 
dominant lump. In many cases, cyst formation or local-
ized adenosis with or without fibrosis may underlie  the 
mass, but in other cases, histological findings are no dif-
ferent  from  the adjacent  clinically unremarkable breast. 
Exaggerated local end-organ response to hormonal stim-
ulation seems the most likely cause.

The recognition of the basic normality of cyclical nod-
ularity as a part of ANDI should be extended to histologi-
cal assessment.
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Cysts

A cyst is the commonest discrete mass found in patients 
presenting  to  a  breast  clinic.  It  has  been  estimated  that 
about 1 in 10 of all women will develop a symptomatic 
breast cyst during their reproductive life, and recurrent or 
multiple cysts are common.

Clinical  diagnosis  is  surprisingly  uncertain;  variation 
in size, variation  in shape, multiplicity and variation  in 
consistency due to intracystic pressure mean that cysts can 
as easily be missed completely as confidently diagnosed 
as cancer. Fortunately, a definite diagnosis is made by a 
typical  appearance  on  ultrasound  and  simple  needle  
aspiration which  is done  clinically or under ultrasound 
guidance.

Galactocele

Galactocele presents in the same way as a cyst, some time 
after parturition. It is managed in the same way as other 
cysts, and is discussed more fully in Chapter 10.

Sclerosing adenosis

Sclerosing adenosis presents most commonly as a radio-
logical abnormality, a chance histological finding or as a 
cause of mastalgia. When it presents as a lump, it is dealt 
with as any dominant mass, and requires no specific treat-
ment (see Ch. 9).

The  remaining  lesions  listed  in  Table  5.1  present  in 
more  specific  fashion  than  the  manifestations  of  ANDI 
and  are  dealt  with  in  the  appropriate  sections  of  this 
text.

Isolated	axillary	masses

The  possibility  of  benign  axillary  pathology  mimicking 
cancer should be remembered. Reactive lymphadenopa-
thy and ANDI in axillary accessory breast tissue are two 
conditions which may mimic secondary cancer, and both 
illustrate  the  importance of  separate assessment of axil-
lary masses.

The commonest cause of a clinically significant axillary 
mass is occult malignancy, either from the breast (often 
ipsi- or contralateral) or other sites of carcinoma or lym-
phoid  malignancy.  Benign  causes  include  reactive  lym-
phadenopathy (temporary or associated with conditions 
such as rheumatoid arthritis), lipoma or accessory breast 
tissue  containing  any  pathology  (including  manifesta-

tions  of  ANDI)  that  may  be  seen  in  the  breast  itself.5  
Isolated axillary masses are  subjected  to  the same  triple 
assessment as breast lumps.

Follow-up after assessment and/or 
benign breast biopsy

A clearly defined discharge policy  is particularly  impor-
tant  in busy breast  clinics because  routine  follow-up of 
patients  presenting  with  breast  lumps  is  not  necessary 
once a definite diagnosis has been made.

•  Patients over the age of 50 should be encouraged to 
attend the regular NHS Breast Screening Programme 
(NHSBSP).

•  Most patients should be discharged at the first clinic 
visit, but if there are any equivocal results or 
diagnostic uncertainty persists, the patient is best 
managed by reassessment after 2 months.

All results of triple assessment should be reviewed at a 
regular multidisciplinary meeting which includes radiol-
ogists, pathologists  and  surgeons discussing all patients 
who have had biopsies.

Most benign breast lumps are not now excised, unless 
the diagnosis has not been confirmed.

Management of recurrent lumps 
following biopsy

Many  breast  lumps,  such  as  fibroadenoma,  cysts  and 
nodularity, are prone to be multiple over a period of time. 
However, a new lump may be cancer, so any new lump 
must  be  reassessed  in  the  same  way  as  the  original 
lump.

When  a  lump  appears  in  the  region  of  a  previous 
biopsy it must also be reassessed completely but a number 
of additional factors need consideration.

Recurrent  fibroadenoma  may  represent  inadequate 
removal of the stalk or involvement of adjacent lobules. 
Phyllodes  tumours  are  also  known  to  recur  locally  and 
the original sections should be checked to be certain that 
fibroadenoma remains the correct diagnosis.

Recurrent cysts are common and require no treatment 
other than reaspiration provided the rules governing aspi-
ration are adhered to (Chapter 10).
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The  breast  parenchyma  may  fail  to  heal  following  
a biopsy,  leaving a palpable dip with a prominent edge 
in  the  breast  tissue  which  is  frequently  mistaken  for  a  
new mass.

Breast masses related to different  
life periods

Breast	masses	in	adolescence

A  number  of  papers  have  reported  studies  of  breast 
tumours in adolescence (Table 5.2).

Stone et al.6 in 1977 reported on 143 masses present-
ing between the ages of 10 and 20. The incidence increased 
steadily throughout the decade with a marked predomi-
nance  in  16  to  20-year-olds:  70%  were  fibroadenomas, 
6% cysts and 12% ‘hyperplasias’, presumably nodularity 
of ANDI. Other diagnoses were seen in only one or two 
cases.

A second study7 of 74 cases in a paediatric population 
(to  18  years)  gives  a  similar  distribution  and  includes 
prepubertal  asymmetrical  development  of  the  nipple 
bud. This  is much  the commonest  swelling of  the early 
part  of  adolescence.  Recognition  is  vital,  because  ill-

advised biopsy will  lead  to amastia. A  further paper on 
clinicopathological  correlation  in  the adolescent  group8 
showed  that  12%  of  referrals  and  3%  of  histological  
specimens came from this age group. Among 151 histo-
logical specimens were 114 fibroadenomas, 3 duct papil-
lomas,  4  cysts  and  4  cases  of  duct  ectasia.  Foxcroft  
et  al.  in  20019  showed  that  of  634  referrals  (age  9–19 
years),  619  had  an  ultrasound  for  assessment  of  which 
59%  had  no  abnormality,  but  the  commonest  abnor-
mality  was  a  fibroadenoma.  A  similar  study  in  200610 
showed  that  adolescents  accounted  for  1.35%  of  
referrals  to  a  breast  clinic  but  30%  reported  a  family 
history  of  breast  cancer  and  35%  were  using  the  oral 
contraceptive.

Concern has been expressed that fibroadenoma in this 
age group must be removed because of the possibility of 
cancer.  Cancer  in  adolescence  is  exceedingly  rare  and  a 
review of case reports and the authors’ experience show 
that  a  mistaken  diagnosis  of  fibroadenoma  has  usually 
been  made  because  of  the  age  group,  not  because  of 
typical physical signs of fibroadenoma. Thus, masses with 
rapid growth, recent nipple retraction, surrounding tissue 
and  lymph  node  involvement  have  been  diagnosed  as 
fibroadenoma. The  risk of  cancer  can,  for practical pur-
poses, be ignored in an adolescent with a lump showing 
the  typical  features  of  the  common  fibroadenoma.  The 
commonest  metastatic  tumour  in  this  age  group  is 
rhabdomyosarcoma.

Lumps  in  the  male  breast  in  adolescence  are  less 
common. One series6 reported cases over a 15-year period. 
All  were  due  to  gynaecomastia.  Unlike  girls,  there  is  a 
marked peak incidence at the age of 13 or 14. Gynaeco-
mastia  is  much  more  common  than  this  series  would 
suggest  but  the  authors  have  seen  no  other  cause  for 
breast mass in an adolescent male (see Ch. 16). Inflam-
matory masses in human immunodeficiency virus (HIV)-
positive males have been reported.

Breast	problems	associated	with	pregnancy	
and	lactation

The enlarging breast of pregnancy typically obscures any 
underlying pathology, while the softness and dependency 
of  the  postlactational  breast  may  reveal  pre-existing 
pathology; hamartoma  is  a  typical  example. The  condi-
tions that appear in association with pregnancy are listed 
in Table 5.3.

Fibroadenoma may increase in size quite markedly in 
early pregnancy, but this is not normally associated with 

Table 5.2  Summary of breast masses found during adolescence 
(10–20 years)

Breast mass Frequency of 

presentation

Male Gynaecomastia Common

Female Premenarchal development of 
breast bud
Fibroadenoma
Cyst
Giant fibroadenoma
Phyllodes tumour
Adenocarcinoma
Metastatic tumour

Common

Common
Rare
Rare
Rare
Very rare
Very rare

Nipple and 
areola

Retention cysts
Inversion
Molluscum contagiosum
Leiomyoma

Uncommon
Uncommon
Rare
Rare

Other 
conditions

Duct papilloma
Subareolar abscess (periductal 
mastitis)
Virginal hypertrophy
Nipple discharge from 
Montgomery’s tubercle

Rare
Uncommon

Uncommon
Rare
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increased  malignancy.  Pregnancy  may  precipitate  some 
cases of the very rare condition of gigantomastia due to 
multiple fibroadenoma (see Ch. 7).

Operations on the breast during this period may cause 
problems; damage to the ducts  in late pregnancy or the 
puerperium may give milk fistula, while pregnancy occur-

Table 5.3  Breast problems during pregnancy and lactation

Frequency of presentation

Mass
Enlargement of axillary breast
Enlarging fibroadenoma
Gigantomastia
Mastitis/abscess
Galactocele

Uncommon
Rare
Rare
Common
Uncommon

Other conditions
Blood-stained nipple discharge Uncommon

ring within a year of total duct excision may cause marked 
breast engorgement.

Breast	lumps	in	older	women

The incidence and nature of benign breast lumps in older 
women  (more  than  55  years)  differ  from  those  of  the 
reproductive period.  In a  comprehensive  study, Devitt11 
reviewed 581 women  in  this age group presenting with 
benign  breast  disorders.  The  commonest  presentation 
was  with  non-specific  nodularity,  25%  associated  with 
pain. Eight per cent had simple cysts, most under the age 
of 60, and there was a significant relationship to use of 
postmenopausal  hormone  replacement  therapy.  Eight 
patients had fibroadenomas, four of which were calcified. 
Thus,  a  similar  range of benign breast  lumps  is  seen  in 
the  older  woman,  but  characterized  by  a  much  lower 
incidence  and  a  much  lower  frequency  compared  to 
cancer than that seen during reproductive life.

PART 2:

In the past, clinical assessment was not only the mainstay 
of  diagnosis  of  breast  lumps,  but  usually  the  only  
assessment prior to surgical excision, frozen section and 
possible  mastectomy.  The  three  modalities  of  clinical 
assessment,  imaging  and  pathological  examination, 
known as triple assessment, are now standard practice.

Since clinical examination alone is relatively inaccurate 
for diagnosing cancerous masses and has  limited repro-
ducibility (only 73% accuracy in one series of malignant 
lumps examined by four surgeons12) it becomes manda-
tory to  image and sample pathologically any suspicious 
area in the breast. In women below 35 years the imaging 
should be by ultrasound, with a  combination of mam-
mography and ultrasound in older women.

Ultrasound is now a major technique used as part of 
triple assessment for the examination of solid lumps and 
as a guide for accurate cytological and histological sam-
pling  of  solid  lesions.  Specialist  breast  units  base  their 
diagnostic practices on standard triple assessment and the 
most accurate results are obtained when the information 
provided by each individual test is put together to ensure 

consistency  between  tests.  A  review  has  shown  a  99% 
predictive value for the diagnosis of benign breast changes 
if all three components of the triple assessment are found 
to be benign.13

Fine needle aspiration cytology

Fine  needle  aspiration  cytology  (FNAC)  is  now  being 
superseded by core needle biopsy but it can have a role 
for  assessing  very  small,  mobile  fibroadenomas  which 
cannot be biopsied safely by wide-bore needle techniques. 
The technique is important in taking a specimen for cyto-
logical  study  (see  Ch.  18)  and  appropriate  equipment 
should always be available. The diagnostic smear is either 
sent dry or in formalin, depending on preference of the 
local  pathology  laboratory.  Cytological  examination  of 
cyst fluid is unnecessary unless the fluid is blood stained 
or a residual mass is seen on ultrasound imaging.

FNAC results are reported on a consistent grading scale 
from 1 to 5 as shown in Table 5.4.

Triple assessment and organization of the breast clinic
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The technique has a lower accuracy in benign lesions 
but  this  is  mainly  due  to  the  higher  rate  of  acellular 
smears produced on aspiration of benign lesions. Speci-
mens from masses arising during pregnancy and lactation 
require  assessment  that  takes  into  account  the  specific 
cellular changes in the breast at this time.17

FNAC has the advantage of being ready for interpreta-
tion by an expert cytopathologist within a short time, so 
it is useful for ‘one-stop clinics’ and for the diagnosis of 
benign lesions.

Limitations	and	complications

Fine  needle  aspiration  is  generally  considered  to  be  an 
innocuous procedure, in spite of occasional local compli-
cations such as pneumothorax (see Ch. 18). However, it 
may also  cause  local  tissue  trauma which may  interfere 
with definitive histology of a  small  lesion. Lee and col-
leagues18 studied 184 definitive specimens with a history 
of preceding fine needle aspiration and were able to find 
definitely  attributable  changes  in  17  (9.3%).  Changes 
included near-total destruction of the lesion from haem-
orrhage or infarction, and one of benign papilloma cells 
implanted in surrounding fibrogranulation tissue causing 
diagnostic problems.

Mammography  should  ideally  be  performed  before 
fine  needle  aspiration.  In  a  study  of  52  women,  repeat 
mammography  was  performed  within  5  days  of  FNAC; 
in three cases significant differences were seen (probably 
due  to  haematoma)  although  the  diagnosis  was  not 
changed in any case.19 However, when a mass has been 
assessed by sonography and FNAC or core biopsy, mam-
mography is normally being used to assess the rest of the 
breast, rather than the mass in question. If this is the case, 
it  can  proceed  provided  the  radiologist  is  informed.  A 
study assessed the effect of FNAC prior to or after ultra-
sound and showed that there was no difference in diag-
nostic accuracy or effect on patient management.20

The  presence  of  a  prosthesis  should  be  excluded  in 
every case, so that ultrasound-guided fine needle aspira-
tion can be performed.21

Ultrasound in triple assessment

Ultrasound  has  several  uses  in  the  triple  assessment 
setting. The main uses are to clarify the presence or not 
of a discrete abnormality within a vague palpable area or 
an asymmetric density on mammograms. It is of no value 

Table 5.4  Results of fine needle aspiration cytology (FNAC)

C1 Inadequate Acellular or sparsely cellular or poorly 
preserved smear

C2 Benign Adequately cellular with unequivocal 
benign epithelial cells

C3 Probably benign Adequately cellular with mainly 
benign cells present but some mild 
atypia present

C4 Suspicious/
probably 
malignant

Some features of malignancy in a low 
cellularity sample or highly cellular 
with some atypical cells present

C5 Malignant Frankly malignant cells present
Cells showing lack of cohesion with 
large nuclear to cytoplasmic ratios 
and nuclear variability
Severe nuclear pleomorphism

Similar  grading  systems  are  applied  to  imaging  and 
clinical  examination  results  which  then  allow  a  short-
hand  description  of  triple  assessment.  For  example,  a 
young woman with a fibroadenoma which  is classically 
palpable  as  a  breast  ‘mouse’,  and  with  a  typical  ultra-
sound  image  and  typical  benign  cytology,  would  be 
graded  P2  U2  C2.  A  frank  carcinoma  would  be  P5  
M5 C5.

The  use  of  this  shorthand  coding  allows  immediate 
identification  at  a  multidisciplinary  group  meeting  and 
can  indicate  discordant  results  between  the  different 
modalities, thus giving a higher rate of overall diagnostic 
accuracy after further or repeated investigations for suspi-
cious  results.  It  is not an  infrequent experience  that  the 
multidisciplinary discussion and scoring system allows a 
small and difficult cancer to be diagnosed by highlighting 
one of  the modalities  in  a way which might be missed  
in a  routine paper  report  sent  to  the  clinician  from  the 
laboratory.

FNAC  has  an  accuracy  of  around  99%  when  carried  
out by experienced aspirators and read by an expert cyto-
pathologist.14  In  one  series  of  1104  cases  with  a  false-
positive rate of 0.4%, the benign conditions which led to 
a  false-positive  diagnosis  were  postradiation  changes, 
granulomatous mastitis and fibroadenoma.15 Maygarden 
and  colleagues  reviewed  the  cytological  features  of  265 
benign  masses,  and  discussed  those  features  which  are 
helpful in cytological diagnosis of benign conditions, and 
those  benign  conditions  which  can  be  diagnosed  by 
cytology.16
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as a routine screen of the whole of a breast without any 
palpable abnormality. It is useful for differentiating deep 
cysts  from  nodularity  and  allows  accurate  aspiration  of 
those cysts.

Ultrasound can be used to direct a core needle biopsy 
or  FNAC  to  ensure  that  lesions  are  properly  and  accu-
rately sampled.

Ideally,  ultrasound  is  performed  in  the  clinic  by  a 
radiological  member  of  the  team  with  a  special  inter-
est  in  breast  disease  or  by  a  breast  surgeon  who  has 
been  trained  in ultrasound  techniques. Colour Doppler 
ultrasonography  has  been  used  to  differentiate  benign 
from  malignant  masses.22  It  can  also  be  used  to  high-
light  the  presence  of  a  blood  vessel  before  a  biopsy  is 
taken.

Wide-bore needle biopsy

The use of wide-bore needle biopsy (WBN) has increased 
dramatically (see Ch. 18). This technique has two major 
advantages  over  FNAC.  First,  it  supplies  a  histological 
section  and  so  the  pathologist  only  requires  histology 
skills.  Secondly,  since  histology  is  evaluated,  the  tech-
nique  can make a definitive diagnosis  for benign prob-
lems and differentiate between in situ and invasive breast 
cancer. Malignant specimens can be further assessed for 
oestrogen  receptor,  progesterone  receptor  status  and  
HER-2 status.

The original wide-bore needles, such as the Tru Cut®, 
were  actuated  manually  and  rather  cumbersome.  The 
early  needles  often  produced  poor  cores  from  benign 
breast lesions and were painful for patients. The introduc-
tion of spring-loaded  ‘guns’ with rapid firing of needles 
produce much better cores and, as the needles cut quickly, 
they are less painful. Using a gun, a 14-gauge needle will 
cut  through even  the  toughest breast  tissue and has  the 
added  bonus  that  it  is  easily  visible  on  ultrasound. 
McMahon  and  colleagues  found  such  a  gun  to  give  a 
higher success rate with less pain than the older types of 
needles.23

The  disadvantage  of  a  core  biopsy  is  that  the  tissue 
sample is not ready for interpretation for at least 24 hours 
and  a  diagnosis  cannot  be  made  in  clinic.  The  use  of 
touch imprint cytology is a method that can be used to 
complement  core  needle  biopsy  in  order  to  provide 
immediate and reliable cytological diagnosis of sympto-
matic breast disease.24,25

Mammotome or  
vacuum-assisted biopsy

A further development from wide-bore needle biopsy is 
a mammotome or vacuum-assisted biopsy which uses a 
wider-bore needle (11-gauge) and can be used for diag-
nostic  purposes  and  treatment,  as  it  takes  larger  and  
multiple cores of  tissue.  It can be guided by ultrasound 
or  stereotactic  methods.  It  is  commonly  used  for  the 
further assessment of impalpable lesions and in particu-
lar for areas of microcalcification.26 It has been shown to 
improve  the preoperative diagnosis  rate  and  reduce  the 
need for diagnostic excision biopsies.27 In some centres it 
is used to remove and therefore treat benign lesions such 
as fibroadenomas.28,29 The procedure is accurate and well 
tolerated.29 Complications of  the procedure are  few but 
include  haematomas  which  can  usually  be  managed 
conservatively.28

Organization of clinics

In order to deliver high-quality triple diagnosis all three 
elements of  clinical  examination,  imaging and  cytology 
have  to be present. Traditionally,  these were performed 
by the surgeon or gynaecologist (in some European coun-
tries)  but  it  was  unusual  to  find  all  three  skills  in  one 
individual.  Thus,  it  was  common  for  the  symptomatic 
patient  to  be  referred  first  to  the  surgeon  who  then 
arranged  the  other  investigations.  In  the  past  the  three 
elements  were  often  separated  in  time  but  this  practice 
came under criticism by patients and the lay media.

As a result of several high-profile media features in the 
early  1990s  which  demonstrated  wide  variations  in  the 
efficacy and speed of breast diagnosis, several groups of 
breast  specialists  set  up  working  parties  to  define  good 
practice in breast clinics. In 1994, a working party of the 
British Breast Group published a document calling for the 
establishment of multidisciplinary breast specialist units 
with  a  core  staff  of  a  surgeon,  radiologist,  pathologist, 
oncologist  and  breast  care  nurse  and  with  a  specified 
caseload of breast referrals, giving a minimum of 50 new 
breast cancers annually.30 This was based on the service 
that  had  developed  within  the  NHS  Breast  Screening 
Service since it had been established in 1989.

This report was followed by a major report published 
in 1995 by the Breast Surgeons Group of the British Asso-
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ciation of Surgical Oncologists (BASO), which laid down 
guidelines for the management of symptomatic referrals 
to breast  specialists.31 This  report defined both  the  core 
multidisciplinary  team  and  the  facilities  that  should  be 
available for rapid and accurate diagnosis of breast lumps 
(Tables 5.5 and 5.6). Revised versions appeared in 1998 
and 2005.32

Both  reports  endorsed  the  widespread  use  of  triple 
assessment with mandatory case conferences on a regular 
basis  to  discuss  the  final  diagnosis  prior  to  discharge  
from the clinic or therapeutic surgery, as appropriate. The 
advantages of this close cooperation would be a high rate 
of preoperative diagnosis of breast cancer and a concomi-
tant fall in the number of open surgical biopsies for both 
benign  and  malignant  problems.  The  cost  effectiveness 

and accuracy of triple assessment had been confirmed in 
two US studies.33,34

These  arrangements  were  endorsed  by  the  National 
Health  Service  Executive  in  the  UK  in  a  report  of  good 
practice  published  in  1996  –  ‘Improving  Outcomes’35 
with central funding support. Similar media and patient 
pressures occurred in the USA where additional funding 
was also provided.

In  developing  this  service  it  was  proposed  that  there 
should  be  ‘one-stop’  clinics  for  women  with  suspected 
breast cancer, with all tests performed at one visit with a 
view to results being given on the same day. One clinic 
found  that  this  was  impossible,  as  up  to  one-third  of 
referrals  to  the clinic were  inappropriate and this  there-
fore  had  an  effect  on  the  patients  who  had  significant 
symptoms.36 Most clinics found that it was cost-effective 
for benign problems but most patients with cancer needed 
to  return  at  a  later  date  for  further  tests.37  Dey  et  al. 
assessed the cost and anxiety state of women referred to 
a  one-stop  clinic  compared  with  a  normal  breast  clinic 
and  found  that  although  the  anxiety  level  of  women 
attending the one-stop clinic was lower after 24 hours it 
was no different at 3 weeks or 3 months, but the cost was 
significantly increased.38

In 1998, the ‘two-week wait’ directive was introduced 
in the UK. The Health Service Circular39 guaranteed that 
‘everyone  with  suspected  breast  cancer  will  be  able  to  
see a specialist within 2 weeks of their GP deciding that 
they need to be seen urgently’. This allowed GPs, rather 
than specialists, to prioritize referrals and several studies 
showed that after  introduction of this policy in the UK, 
there was an increase in the number of ‘urgent’ referrals, 
a  decrease  in  cancer  detection  rate  and  an  increase  in 
waiting  time  for  patients  not  deemed  ‘urgent’  by  their 
GP.40,41 To try to improve the accuracy of referrals, guide-
lines for referral42 and proformas for referral are used by 
many  clinics  with  variable  effect.43,44  Referrals  to  breast 
clinics  are  often  influenced  by  external  unpredictable 
factors  such  as  a  celebrity  diagnosed  with  breast 
cancer.45

In 2002, a second edition of ‘Improving Outcomes in 
Breast  Cancer’46  was  published  which  provided  further 
guidance on the organization of breast clinics, the provi-
sion  of  services  for  women  at  increased  risk  of  breast 
cancer, patients with breast cancer,  follow-up, palliative 
care, use of guidelines and protocols. It also highlighted 
that all breast units should keep accurate records for data 
analysis and audit purposes.

Table 5.5  Composition of a breast unit recommended by the 
BASO Guidelines29

Each member should have a special interest in breast disease:
  Surgeon
  Radiologist
  Pathologist
  Clinical oncologist
  Medical oncologist
  Nurse specialist

Table 5.6  Breast clinic diagnostic services recommended by the 
BASO Guidelines29

1 The breast clinic should diagnose more than 50 cancers 
per year

2 Diagnosis should be based on triple assessment

3 Mandatory multidisciplinary review sessions should be 
carried out

4 The majority of patients without cancer should receive all 
diagnostic tests at first visit

5 Patients without cancer should be given a diagnosis at first 
visit

6 Patients with newly diagnosed cancer will usually be given 
the diagnosis at a second visit

7 A breast care nurse should be present with the surgeon 
when this occurs, and the patient should be encouraged 
to bring a partner or friend when the results are being 
discussed

8 Patients should not receive abnormal results by telephone 
or letter
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In an effort  to  try  to  improve  the efficiency of breast 
clinics  many  units  are  training  people  to  have  several 
skills. Surgeons who read symptomatic mammograms are 
improving  the  sensitivity47  and  surgeons  who  perform 
ultrasounds make accurate diagnoses and the ultrasound 
is a useful adjunct to clinical assessment48 However, one 
of the most important ways of ensuring the multidiscipli-
nary team is effective and efficient is by good communica-
tion within the team.49

A recent review of the ‘two-week wait’ analyzed refer-
rals between 1999 and 2005.50 It found that there was a 
9% increase in the number of referrals but the percentage 
of patients diagnosed with cancer in the ‘two-week wait’ 
group decreased  from 12.2% in 1999  to 7.7% in 2005, 
while  the  number  of  cancers  in  the  ‘routine’  group 
increased from 2.5% to 5.3%. Waiting times for routine 
referrals have therefore increased with time.

The  organization  of  clinics  needs  to  be  kept  under 
review in order to provide an efficient service to make a 
rapid  diagnosis  for  the  increasing  number  of  ‘worried’ 
women who present to symptomatic breast clinics.

Medico-legal issues

Breast  surgeons  are  increasingly  being  sued  for  missing 
breast cancers, leading to a delay in diagnosis and conse-
quent claims for morbidity and worsening of prognosis. 
The  commonest  and  most  expensive  actions  relate  to 
failure  to diagnose breast  cancer  in young women who 
present with  typical  symptoms of benign breast  change 
as described  in  this  text, and develop breast  cancer at a 
later  date  at  the  same  site  where  the  previous  signs  or 
symptoms were noted. Since no  test or  combination of 
tests  have  a  100%  sensitivity  in  the  diagnosis  of  breast 
cancer, it follows that even if all tests are performed and 
read accurately, some breast cancers may still not be diag-
nosed at the first attendance. It also means that if a cancer 
is  missed,  it  does  not  necessarily  imply  negligent  treat-
ment provided the appropriate tests have been carried out 
and interpreted correctly.

In  the  law  of  England  and  Wales  there  are  absolute 
requirements that must be met if any action for medical 
negligence  is  to succeed. Firstly,  the doctor must have a 
duty of care for the patient and this is usually established 
by  the  fact  that  the  GP  has  referred  the  patient  to  the 
surgeon/breast  physician  for  an  opinion.  Secondly,  it 
must be established that the doctor has given treatment 
below the standard that no equivalent competent doctor 

would have given (referred  to as  the Bolam test, after a 
landmark  legal  case).  As  breast  surgery  becomes  more 
specialized,  it  becomes  harder  to  define  the  average  or 
equivalent practitioner, particularly as many of the tradi-
tional surgical roles in diagnosis are being undertaken by 
a range of doctors, nurses and others. Thirdly, if the treat-
ment or management is found to be deficient (legal liabil-
ity  is  established),  the  patient  has  to  prove  that  some 
measurable  loss  has  been  suffered  as  a  result  of  the  
negligent treatment (legal causation), either financial or 
physical  losses  such as worsened prognosis or unneces-
sary operations or treatment. If there is no measurable or 
provable loss, the claimant’s case will fail completely.

The  commonest  legal  actions  result  from  failure  to 
diagnose a lump/nodularity as breast cancer, usually due 
to  the  fact  that  the  physical  signs  on  palpation  do  not 
impress the clinician sufficiently to suggest a reasonable 
probability of cancer, and as a result no investigations are 
performed and the patient is discharged. This is particu-
larly true of the young patient where cancer is less likely, 
and  mammograms  are  not  routinely  performed.  Also, 
these patients obtain the highest financial settlements, as 
they have major commitments to dependants and would 
probably have lived a long life if the cancer had not inter-
vened. In general, clinical palpation has a sensitivity for 
cancer around 60%, and mammography of around 90%. 
Other  less  common  reasons  for  failure  to  diagnose  are 
misreading of mammograms and pathology, where there 
is  evidence  of  abnormality  on  review  of  the  tests  by  a 
third party (usually the claimant’s medical expert).

In order to minimize the risk of missing a cancer, a full 
triple  assessment  should  be  carried  out  as  described  in 
this chapter, for all cases of definite lumps and suspicious 
nodularity,  regardless  of  the  age  of  the  patient.  After  a 
thorough triple assessment has been performed, all results 
should  be  carefully  discussed  in  the  multidisciplinary 
team, making  sure  that  all  the  results  are  concordant  if  
a  decision  is  made  not  to  excise  the  index  lesion.  Any 
discordant  result  should  mandate  repeat  investigations 
(e.g. FNA or core biopsy), or a definitive excision of the 
index lesion should be carried out, if doubt remains. All 
of the history, examinations and investigations should be 
recorded in detail, preferably on a computer-based pro-
forma, so that nothing is omitted, as many legal actions 
succeed  on  the  basis  that  the  clinician  has  made  such 
poor  notes  that  no  defence  is  possible.  It  should  be 
remembered that most actions take place years after the 
events and recall will not be sufficient to mount a reason-
able defence.
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  Imaging of the breast
Kate Grower-Thomas

Key points and new developments

1.	 Digital	enhancement	of	mammographic	images	have	allowed	more	detailed	examination	of	dense	breasts	in	young	women	
and	those	on	hormone	replacement	therapy.

2.	 Ultrasound	is	an	essential	component	in	the	evaluation	of	patients	with	breast	symptoms.

3.	 Image-guided	diagnosis	allows	confident	therapeutic	decisions	to	be	made.

4.	 Cyclical	changes	can	modify	the	appearance	of	MRI	images.

5.	 Optimal	use	of	imaging	facilities	requires	close	cooperation	of	clinician,	radiologist	and	pathologist	best	done	at	
multidisciplinary	meetings.

Breast density

The density of breast  tissue  is  variable between women 
and  at  different  stages  of  their  lives.  The  epithelial  
and  stromal  elements  of  breast  tissue  respond  to  
circulating  oestrogen  and  progesterone  levels.  This  is  
typically  denser  and  more  difficult  to  interpret  in  
younger  women.  Other  women  may  also  have  dense 
breasts before the menopause and/or when on hormone 
replacement  therapy.  Following  menopause  the  
breast  tissue  involutes,  with  the  glandular  structures 
becoming  increasingly  of  fatty  density  with  time.  
There are generally considered to be four mammographic 
parenchymal patterns, depending on the amount of dense 
glandular tissue present, as described by Wolfe.2 Women 
with  the  two  higher  breast  density  patterns  (P2  or  
dysplastic)  have  a  significantly  increased  risk  of  breast 
carcinoma.3

Introduction

Despite the fact that the breast has low inherent contrast, 
being comprised of soft tissue structures such as fat and 
gland, there are various ways in which its internal archi-
tecture may be visualized with modern imaging, thereby 
giving valuable  information about  its  structure and any 
abnormal features. In this chapter all the current methods 
of breast imaging will be discussed.

Although  imaging  of  the  breast  has  been  developed 
with  a  view  to  improving  the  accuracy  of  diagnosing 
malignancy, useful information about benign changes in 
the breast may be obtained. The current useful investiga-
tions are X-ray mammography, ultrasound and magnetic 
resonance  imaging.  Thermography  and  diaphanoscopy 
are of historical interest but are not sufficiently sensitive 
for  diagnosis.  The  latter  technique  may  be  of  value  in 
assessing breast density.1
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Mammography

The earliest report of mammography was by Salomon in 
1913 although  it was not until  the 1960s  that  it devel-
oped a place in the routine management of breast disease.4 
Improvements  in  technology  have  allowed  increasing 
detail  to  be  shown  while  reducing  the  exposure  to 
radiation.

Film screen mammography (Fig. 6.1) is the gold stand-
ard breast imaging modality. The breast is placed on the 
Bucky plate and a compression paddle is applied to com-
press the breast down to a thickness of a few centimetres, 
thereby also reducing movement and improving contrast, 
resulting in a superior image. A high-quality film is placed 
into  a  cassette  containing  intensifying  screens  and  the 
cassette is put into the Bucky tray. The breast is exposed 
to the X-ray beam and the image is recorded on the film, 
which is then processed.

The more recent film screen mammography units have 
the capability  to predetermine the optimal exposure for 
each  particular  breast,  thus  reducing  unnecessary  radia-
tion and  improving  the  image. The upper  limit of dose 
per  breast  is  2.6 mGy.  A  denser  and  bigger  breast  may 
receive a higher dose.

The images obtained are of very high quality; a detail 
of at least 11–12 line pairs per millimetre is obtainable.

The  breast  may  be  positioned  in  different  ways  for 
mammography;  the  standard  series  would  be  a  medi-
olateral oblique and a craniocaudal view of each breast 

(Fig. 6.2). Other views are reserved for the assessment of 
particular  mammographic  abnormalities.  These  would 
include  the  lateral  projection  and  extended  views  more 
laterally or medially in the craniocaudal plane. The mam-
mographer is skilled in obtaining the appropriate view to 
aid the radiologist. In addition, the use of a smaller com-
pression paddle aids in determining whether a  lesion is 
real or purely a summation shadow of the gland tissue. 
Magnification images (Fig. 6.3) for areas of microcalcifi-
cation are valuable in discerning whether or not the lesion 
requires biopsy.

Digital	and	computerized	mammography

Increasingly, radiology departments are moving from the 
older  technology  of  film  screen  mammography  (FSM), 
which has limitations with breast contrast, to computer-
ized (CR) or digital (DR or FFD, [full field digital]) tech-
nology.5 These are able to optimize subtle differences in 

Fig. 6.1 A typical mammography unit.
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the inherently low contrast within the intermediate densi-
ties of breast  structures. Digital  systems are  increasingly 
showing  increased  performance  as  compared  to  film/
screen combinations and at lower radiation doses. Expo-
sure  using  X  radiation  is  still  required  but  minimizing 
radiation dose is important; the ALARA principle, ‘as low 
as reasonably achievable’, applies.

With CR, the image is recorded on a reusable filmless 
cassette  which  is  processed  and  the  image  is  recorded 
electronically, having been  scanned by a  laser  reader  to 
form a digital image. With DR, the image is transmitted 
automatically to the work station without the need for a 
cassette.  The  images  are  viewed  on  a  computer  screen 
(soft  copy  reporting)  and  no  film  is  produced,  unless 
required, when a laser printer is used.

These new techniques enable images to be viewed uti-
lizing the hospital picture archiving and communications 
system  (PACS),  in  the  out-patient  clinic,  theatre,  at  the 
multidisciplinary meeting, etc., without the images getting 
lost  or  needing  to  be  copied.  Also,  film  storage  is  no 
longer  needed;  the  images  are  instead  stored  electroni-
cally  and  they  will  not  deteriorate  with  age  as  do  film 
images. These electronic images may be manipulated on 
the computer screen, thereby negating the need for extra-
conventional  views,  e.g.  magnification  images.  Digital 
mammography  is  particularly  useful  for  women  with 
dense  breasts,  such  as  younger  women  (Fig.  6.4).  The 
newer  digital  mammography  units  use  multiple  charge 
couple  devices  arranged  in  an  array.  X-ray  photons  are 
converted into a signal through either a two-dimensional 
amorphous  silicon  read-out matrix or a  caesium  iodide 

needle-structured scintillator. There are now several dif-
ferent  units  on  the  market.  Images  obtained  this  way  
are  available  instantly,  thereby  removing  the  inevitable 
wait required for film developing with conventional film 
screen mammography. Other advantages include a greater 
dynamic  range,  so  that  different  window  widths  and 
levels  are  available,  meaning  fewer  additional  supple-
mentary  images  are  required.  Edge  enhancement  and 
other postprocessing options are used, which may aid in 
the visualization and interpretation of microcalcification. 
The  images may be  transferred using  teleradiography to 
a  radiologist  for  reporting  remotely  or  for  a  second 
opinion.

Digital  radiography  is  significantly  more  expensive 
than FSM, both in capital and maintenance cost, and with 
only limited savings to be made from film costs or storage. 
Overall,  the  costs  are  currently  at  least  twice  that  for  
conventional mammography. This needs to be balanced 
against  increased patient  throughput,  fewer  repeats  and 
fewer extra films being required. The computer monitors 
required  to  read  these  high-quality  images  need  a  very 
high resolution.

Tomosynthesis

Digital  mammography  and  computer  manipulation  of 
images  lends  itself  to  further  techniques,  for  example 
tomosynthesis.6  This  developing  technique  involves 
sequentially moving the X-ray tube over the breast at the 
area of concern,  in an arc above the detector, obtaining 
multiple images. Image reconstruction enables the reader 

Fig. 6.3 Magnification view of benign ductal calcification. Fig. 6.4 Comparison of film screen (left) and digital 
mammography (right) of the same breast.
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to  visualize  true  abnormalities  more  clearly  in  plane 
within the breast tissue using three-dimensional imaging 
whilst  reducing  the  inherent  noise  of  surrounding 
tissues.

Digital mammography also lends itself to subtraction 
techniques which may be utilized for newer applications 
using contrast  enhanced breast  tomosynthesis, which  is 
still experimental and whose application will be mainly 
in malignant disease.

Computer-aided	detection

Technologies  are  now  available  which  can  ‘read’  and 
mark digital mammography images to highlight areas of 
concern, thereby acting as a ‘prompt’ tool for the reader 
to analyse. Ideally, it should detect significant abnormali-
ties and have a high specificity and sensitivity  for carci-
noma detection, which is its main use. Computer-aided 
detection (CAD) is particularly good at identifying suspi-
cious calcification, but not so good at asymmetric densi-
ties. The sensitivity of the device is set at such a level so 
as to not give an excessive number of prompts. It can also 
be  used  to  ‘read’  mammographic  films  that  have  been 
‘digitized’,  i.e.  converted  into  a  digital  format.  This  
technology  is  expensive and not yet widely available  in 
the UK.

Ductography

Ductography,  involving  cannulation  of  a  discharging 
duct,  is  of  historical  interest.  The  technique  has  been 
superseded  by  ultrasound,  magnetic  resonance  imaging 
and endoscopic ductography.

Unwanted	effects	of	mammography

The compression required to produce optimum images is 
considerable and many patients find this an uncomfort-
able  experience.  In  patients  with  painful  breasts  it  may 
limit  the  examination.  Occasionally  nipple  discharge  is 
elicited  and  cysts  may  very  rarely  rupture  during  the 
compression.

Much  debate  has  centred  on  the  risk  of  radiation-
induced cancers.7 The low doses now used make this risk 
acceptable but multiple mammograms may increase the 
risk. The usually quoted risk of radiation-induced breast 
cancer is about 3 × 10−5 per mSv. This risk is so low that 
it is not clinically detectable although the risk is thought 
to be higher in young women, particularly in their teens, 

when  the  breast  tissue  is  more  radiosensitive.  Women 
with Li-Fraumeni syndrome are also susceptible to radia-
tion-induced cancer.

Breast ultrasound

Ultrasound  imaging  of  the  breast  was  first  described  in 
1951.8 The advent of new technologies has given improved 
inherent tissue contrast and reduced ultrasound artefacts 
that previously degraded the image. Modern equipment 
incorporates  a  real-time,  high-frequency  (7.5–13 MHz) 
hand-held linear probe with adjustable focus.

Ultrasound  is  the  primary  examination  of  choice  in 
women under the age of 35 years, children and in male 
patients.  It  is  the  imaging modality most dependant on 
the operator’s skill and technique, both of which require 
optimal  attention  to  detail.  A  typical  fibroadenoma  is 
shown  in  Figure  6.5.  The  operator  should  have  an  
excellent  knowledge  of  mammography,  especially  
when  attempting  to  locate  an  abnormality  noted  on 
mammography.

The  patient  should  be  positioned  lying  on  a  couch, 
with the head raised a little using a pillow. The position 
of  the  breast  lesion  under  scrutiny  influences  the  final 
position of the patient. If the lesion is in the medial half 
of the breast then the patient lies supine; if the lesion is 
in  the  lateral half of  the breast,  then, particularly  if  the 
breast is large, the patient might be better positioned in 
the anterior oblique so that the breast falls medially. The 
patient’s arm is placed behind her head and the examina-
tion  commences.  The  aim  is  to  immobilize  the  breast, 

Fig. 6.5 Ultrasound image of a typical fibroadenoma.
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fixing it to the chest wall to reduce movement and spread 
the tissue.

The area of concern should be palpated, allowing the 
patient  the  opportunity  to  indicate  where  she  localizes 
her  abnormality.  This  gives  the  operator  extra  informa-
tion gained by palpating the area before commencing the 
scan.

The ultrasound probe should be covered with a small 
amount of acoustic gel. This may be covered with a dis-
posable  latex  sheath. This  keeps  the probe  clean and  is 
mandatory when interventional procedures are performed 
to prevent contamination. The sheath is then also coated 
with gel. The hand not holding the probe, or that of an 
assistant,  can  also  be  used  to  further  immobilize  the 
tissue under examination, particularly in the large ptotic 
breast. The probe itself can also be used to further com-
press the tissue, without hurting the patient.

Scanning  should  be  performed  in  two  orthogonal 
plains,  i.e.  longitudinally and  transversely. Some opera-
tors also scan in a radial fashion, particularly if the lesion 
is adjacent to the areola. Lesions which are superficial or 
under the nipple–areola complex may be very difficult to 
image adequately with ultrasound. The use of a block of 
stand-off gel  can prove  to be  invaluable (Fig. 6.6). This 
also needs to be liberally smeared with acoustic gel and 
applied to the patient’s breast. The ultrasound probe then 
scans  through  the  gel  block.  The  depth  and  focal  zone 
positions  of  the  ultrasound  beam  need  to  be  adjusted 
accordingly.

If any suspicious lesion is identified, it is good practice 
to scan the patient’s axilla too, in order to find abnormal 

lymphadenopathy. Abnormal nodes may then be needled 
to  confirm  possible  malignancy,  thereby  negating  the 
need  for  surgical  sentinel  node  procedure  in  some 
patients.

Breast magnetic resonance imaging

Magnetic  resonance  imaging (MRI)  is  the newest of  the 
breast imaging modalities frequently used (Fig. 6.7). The 
earliest reports date from the mid-1980s.9 Rapid develop-
ments in the technology of this technique together with 
the development of dedicated breast coils now permit the 
production  of  high-quality  images.  A  useful  review  of 
magnetic  resonance  imaging  in breast disease  is  that of 
Van Goethem et al.10

A high magnetic field  strength  (typically 1.5 Tesla or 
above) and radiofrequency pulses are needed in order to 
obtain images. MRI utilizes the properties of the hydro-
gen  atom,  which  is  in  high  concentration  in  biological 
tissues. The protons are manipulated so that they emit an 
electromagnetic  signal  recorded  as  an  induced  voltage 
which  is detected  in  receiver  coils  and converted  into a 
visual image. The time taken for the signal to rise and fall 
are the T1 and T2 relaxation times. Due to the properties 
of different tissues, e.g. fat, blood, fluid, tumour and their 
water  content,  these  vary,  thus  resulting  in  a  picture. 
Gadolinium  contrast  enhancement  (Fig.  6.8)  is  used  in 
patients  with  malignant  disease.  This  works  by  altering 
the  relaxation  times  of  certain  tissues  thereby  making 
tumour foci more readily visible.

Fig. 6.6 Ultrasound image using stand-off gel to better delineate 
the subareolar structures. Fig. 6.7 MRI scanner showing the breast coil (pink cushion).
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A  patient  undergoing  breast  MRI  is  required  to  lie 
prone on the MRI couch with the breasts dangling into a 
special device, the surface coil. Padding is placed around 
the breasts to reduce movement. The position is uncom-
fortable,  particularly  as  it  must  be  maintained  for  long 
periods  in  order  to  reduce  movement  artefacts  during 
imaging,  particularly  important  in  subtracted  contrast 
enhanced sequences.

The premenopausal breast is subject to cyclical changes 
in hormonal levels that alter the uptake of contrast. This 
must be borne in mind when scheduling and interpreting 
the  examination.  Ideally,  the  scan  should  occur  during 
days 6 to 16 of the cycle. It may be performed following 
needle biopsy as long as no significant haematoma devel-
ops, but recent open surgery will result in spurious results. 
Scans  should  ideally be deferred  for up  to 6 months as 
wound healing may make images more difficult to inter-
pret, similarly with radiation, which should be delayed a 
little longer.

The  majority  of  patients  undergoing  breast  MRI  in  
the  UK  are  those  in  whom  malignancy  is  suspected  or 
confirmed.  It  does,  however,  have  a  use  in  those  post-
treatment  patients  in  whom  a  new  area  of  concern  is 
identified,  which  could  be  post-treatment  fibrosis  or 
recurrent tumour.

MRI is useful in the augmented breast with silicone or 
saline/silicone implants when rupture or other complica-
tion  is  suspected. Contrast  enhancement  is not needed, 

only the inherent differences in the implant components. 
Particular sequences are used to maximize these proper-
ties.  Implant contraction, silicone leaks, bleeds and sili-
conoma are readily recognized. The techniques are now 
sufficiently  refined  that  the  nature  of  material  used  in 
augmentation mammoplasty can be elucidated.11

When  a  lesion  is  identified  on  MRI  and  not  visible 
using other modalities, then MRI-guided biopsy may be 
required.  This  is  not  currently  a  widely  available  tech-
nique in the UK, but some manufacturers produce non-
ferromagnetic  equipment  (usually  an  alloy  containing 
nickel and titanium, or ceramic needles) suitable for use 
in  the  MRI  environment.  It  is  likely  that  with  further 
developments in MRI technology, particularly the devel-
opment  of  real-time  imaging,  that  this  will  be  more 
readily available in the future.

Biopsy techniques

There are  several ways  in which  imaging can aid  in  the 
percutaneous biopsy of lesions identified on ultrasound 
or mammography. These  include fine needle aspiration 
(FNA), wide-bore core needle biopsy (WBN) and mam-
motomy.  FNA  produces  an  aspirate  of  cells  which  is 
smeared onto a slide, fixed and presented to the patholo-
gist. WBN obtains  small  cores (18, 16 or 14 French) of 
the tissue using a cutting needle, either using a disposable 
needle  with  a  spring-loaded  mechanism  or  a  needle 
inserted  into  a  spring-loaded  gun  device.  This  tissue  is 
placed  into  formalin  and  sent  to  the  histopathologist. 
Mammotomy uses a wider-bore needle (8 or 11 French) 
and requires suction to retrieve the specimen and aspirate 
any  bleeding  produced.  All  these  procedures  are  well 
tolerated. Local anaesthetic  is administered as a  routine 
for  WBN  and  mammotomy.  Figure  6.9  illustrates  the 
commonly used types of biopsy needle.

These techniques may be employed using mammogra-
phy or ultrasound as the imaging guide. Ultrasound has 
the advantage of being able to use real-time imaging (Figs 
6.10  and  6.11),  Mammography  may  require  the  use  of 
special stereotactic techniques (Fig. 6.12).

FNA  has  been  largely  superseded  by  the  histological 
techniques but is still invaluable in giving rapid answers 
in  the  clinic  situation and  in patients  taking anticoagu-
lants. The tissue retrieved using the other methods needs 
more lengthy preparation prior to definitive results being 
available, but more useful  information about  the  tissue 
is obtained.

Fig. 6.8 Subtracted gadolinium enhanced MRI image of the 
breasts.
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Fig. 6.9 21 French FNA needle, 14 French wide-bore core needle 
and 11 French Mammotome™ needle.

Prone	table

Although mammographic-guided mammotomy may be 
performed  with  the  patient  seated  in  a  mammography 
chair,  ideally  a  prone  table  should  be  used.  Here,  the 
patient  lies  prone  with  the  relevant  breast  protruding 
through a hole in the table top. Prone tables (Fig. 6.13) 
are advantageous  for  several  reasons, particularly as  the 
patient is more comfortable. Also the breast hangs freely 
and lesions against the chest wall are more easily acces-
sible. In addition, the patient is unable to see the proce-
dure  and  less  likely  to  faint  as  a  result.  The  operator 
performing the procedure is seated beneath the table, and 
the biopsy probe is held in a stand.

Fig. 6.10 Patient positioning for an ultrasound-guided procedure.

Fig. 6.11 Ultrasound image showing needle within the lesion for 
biopsy.

Fig. 6.12 Patient undergoing stereotactic needle biopsy.
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Mammotomy, as well as being invaluable in retrieving 
microcalcifications for analysis, may be used to percuta-
neously  excise  fibroadenomata  or  gynaecomastia  using  
a  hand-held  mammotomy  device  under  ultrasound 
guidance.

Markers

When small foci of calcification are biopsied percutane-
ously, the sample may remove all of the calcium. Small 
MRI-safe  metal  markers  are  now  available  which  are 
deployed at the site of the lesion during the image-guided 
biopsy. They frequently also contain a gel mark which is 
sonovisible for several weeks before being resorbed. These 
serve as a reference point to mark the site of the original 
abnormality so that if the lesion proves to be malignant, 
the  surrounding  area  can  be  accurately  identified  and 
subsequently  excised.  It  would  normally  be  localized 
prior to surgical removal.

Specimen	radiography

Core biopsy specimens targeting foci of calcification may 
be radiographed to confirm the retrieval of calcium prior 
to  ending  the procedure. The  tissue  is placed  in  special 
specimen containers or plastic clips. Conventional mag-
nification  images  may  be  performed.  More  recently,  
dedicated digital cabinets which give instant images have 
speeded  up  the  process,  giving  high-quality,  detailed 
images. These are also very useful in the operating theatre 

where  the  surgeon  can  confirm  removal  of  a  particular 
abnormality.

Radiographic  imaging  of  excision  specimens  serves 
two purposes.  It  confirms  for both  the surgeon and  the 
radiologist  that  the  lesion  localized has been excised.  It 
may also be used  to help  localize  the  lesion within  the 
specimen  for  the  pathologist  to  block.  In  addition,  the 
specimen may be further sliced and labelled, then radio-
graphed prior to blocks being taken. This aids in identify-
ing within which  level  the  lesion is  located, which may 
save pathological time.

Breast localization techniques

The localization of impalpable abnormalities in the breast 
prior to their surgical excision has become a widespread 
practice secondary to the mammographic screening pro-
gramme that identifies significant numbers of impalpable 
tumours (Figs 6.14–6.16). Some benign  lesions such as 
radial  scars  may  also  require  excision,  as  they  are  also 
usually impalpable.

There  are  various  methods  by  which  a  lesion  can  be 
identified  to  aid  the  surgeon.  Some  lesions  may  be  
palpable to the patient, but only just so by the surgeon, 
necessitating skin marking using a felt pen mark. This is 
best  performed  using  ultrasound  guidance.  Indeed,  felt 
pen  marking  of  ultrasound-visible  lesions,  directly  
anterior to the area of concern, is good practice, whether 

Fig. 6.13 Prone table for stereotactic biopsy. Fig. 6.14 Patient with guide wire in position prior to surgery.
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lesion and local preference. For example, a lesion in the 
lower outer quadrant might be best targeted via the lateral 
approach,  rather  than by  traversing  the breast  from  top 
to bottom using the craniocaudal (CC) plane.

The  site  for marking  is determined using either algo-
rithmic or, more commonly, digital estimation. The depth 
of  the wire  location (Z axis), however, should be about 
minus  10 mm  so  as  to  traverse  the  lesion  and  not  fall 
short of it when the breast is uncompressed.

Alternatively, a perforated plate may be used to local-
ize.  This  has  the  disadvantage  of  not  being  able  to  
accurately  estimate  the  depth  of  penetration  required, 
particularly in the nonskilled operator. This may necessi-
tate several needle positions and films before an accurate 
point is reached.

The third method for sonoinvisible lesions is to use a 
measurement method. This requires measurements to be 
transferred  from  the  mammograms  onto  the  patient’s 
skin using a pen and ruler. The site of the lesion is meas-
ured using the nipple as the reference point from the CC 
and the lateral films. True measurements are taken for the 
distances posterior to and to the side of the nipple (lateral 
or medial) on the CC view, then on the lateral view, the 
distance  posterior  to  the  nipple.  The  vertical  measure-
ment is halved. These distances are transferred onto the 
skin and the wire is placed accordingly to target the lesion. 
Check mammograms confirm  the needle position prior 
to deployment.

As  with  all  localizations,  a  specimen  radiograph  is 
essential  to  confirm  the  lesion  has  been  appropriately 
excised  surgically,  prior  to  reversal  of  anaesthesia  (Fig. 
6.16).

Fig. 6.15 Craniocaudal view of X Reidy wire position adjacent to 
breast lesion.

Fig. 6.16 Excised specimen confirming removal.

a marking wire  is used or not, giving  the surgeon more 
information regarding the lesion position.

If the lesion is sonographically visible, then it may be 
easily marked with a guide wire. There are several availa-
ble commercially, with either hooks or barbs  to anchor 
into  the  breast  tissue,  so  as  not  to  move  prior  to  the 
surgery. These are preloaded into a needle, which is then 
placed  into  or  adjacent  to  the  lesion  under  ultrasound 
guidance, depending on local preference. Either way, the 
marker  should  not  be  further  than  1 cm  away  from  its 
target.

Other lesions, in particular calcifications, for example 
in ductal carcinoma in situ, may be difficult to visualize 
with ultrasound, despite new technology. These are located 
using other techniques of which there are primarily three; 
stereotaxis, perforated plate and measurement.

If stereotaxis is available, this is a useful and accurate 
method of localization. With the patient sitting in a mam-
mography  chair,  a  stereotactic  film  pair  is  obtained  in 
whichever plane is preferred, depending on the site of the 
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  Fibroadenoma and related tumours

Key points and new developments

  1.  Mixed stromal and epithelial tumours fall into two main types: fibroadenoma (simplex) and phyllodes tumour. These are 
differentiated by the cellularity and activity of the stromal element.

  2.  Behaviour is determined by the stroma, with the age of the patient a second important element. The obsolescent term 
‘cystosarcoma phyllodes’ should be abandoned since many are not cystic and most are benign.

  3.  Fibroadenoma arises from a lobule, probably as the result of increased sensitivity to oestrogen.

  4.  Molecular biology is providing interesting insights into possible mechanisms. For example, fibroadenomas show the bcl-2 
gene, which delays apoptotic cell death in similar situations.

  5.  Most fibroadenomas do not show progressive growth, but the growth phase is followed by a static phase in about 80%, 
regression in about 15% and progression in only 5–10%.

  6.  Fibroadenomas can be treated conservatively provided diagnosis is confident and the patient compliant; routine excision is 
no longer appropriate.

  7.  Triple assessment is by clinical examination, ultrasound and pathology, with fine needle aspiration cytology (FNAC) or core 
needle biopsy.

  8.  Fibroadenomas carry a small risk of increased future breast cancer, seen mainly in cases showing a complex histology. The 
risk is sufficient to be of biological interest, but not to influence management. Molecular biological studies have supported 
the clinical view that most fibroadenomas have no increased risk of malignancy but genetic changes are apparent in large 
fibroadenomas and phyllodes tumours.

  9.  Up to four fibroadenomas in one breast, and fibroadenomas up to 4 cm in diameter, are not uncommon. Appropriate 
definition for multiple fibroadenomas is thus five or more in one breast and for giant fibroadenoma is a diameter >5 cm.

10.  Giant fibroadenoma and phyllodes tumour in adolescence usually behave in a benign fashion, managed by enucleation 
without reconstruction.

11.  Phyllodes tumours in adults have a high local recurrence rate unless the initial excision is adequate, i.e. 1 cm clearance. 
Hence, the diagnosis should be made by core needle biopsy before surgery, to ensure an adequate primary excision.

12.  Pseudoangiomatous hyperplasia (PASH) should be regarded as a fibroadenoma variant.

Astley Cooper used the term ‘chronic mammary tumour’. 
In its classic form, fibroadenoma is one of the common-
est, best-recognized and most easily managed conditions, 
yet  paradoxically  fibroadenomas  which  are  not  entirely 
typical  have  given  rise  to  more  confusion  than  most 
breast  conditions.  This  is  due  to  the  use  of  a  plethora  
of  terms  to  describe  the  more  exuberant  forms  of  
tumour (in either a histological or clinical sense). Indeed, 

Terminology

The  World  Health  Organization  has  simply  defined  a 
fibroadenoma as ‘a discrete benign tumour showing evi-
dence of connective  tissue and epithelial proliferation’.1 
It has long been recorded and recognized as an entity and 
as a benign  tumour;  in  the early nineteenth century Sir 

C H A P T E R 7

81



Benign disorders and diseases of the breast

82

it  is  the  confusion  caused  by  clinical  variants  (those  of 
large size or rapid growth) or histological variants (hyper-
cellularity  or  atypia)  which  has  been  the  root  of  the 
problem.

Now there is a better understanding of the wide spec-
trum of histological appearances and disease behaviour 
with mixed epithelial and connective tissue proliferation; 
but the benefits of this better understanding can only be 
gained by insisting on precise terminology.

The  fibrous  stromal  element  of  these  tumours  is  the 
key  to  classification  and  behaviour,  with  any  epithelial 
variant  being  treated  as  a  secondary  problem.  Thus,  on 
the  basis  of  the  stromal  element,  the  tumours  fall  
into  two  main  groups:  fibroadenoma  and  phyllodes 
tumour, with a few less common and less important vari-
ants. The term ‘fibroadenoma’ is used for all such tumours 
in  which  the  fibrous  stroma  is  of  low  cellularity  and 
regular  cytology.  It  covers  tumours  of  all  sizes,  because 
their behaviour is basically similar, i.e. uniformly benign, 
whatever the size. The group of tumours where the stroma 
shows markedly increased cellularity and atypia is termed 
‘phyllodes  tumour’  (cystosarcoma  phyllodes  in  older 
terminology).

It  is  stressed  that  this  diagnosis  is  made  on  histolo-
gical  grounds,  not  size.  Thus,  while  most  phyllodes  
tumours  are  large,  the  term  should  also  be  applied  to 
small tumours if  they show the appropriate histological 
changes  in  the  stroma.  Most  phyllodes  tumours  also 
behave in a benign fashion, although showing a tendency 
to  local  recurrence.  But  there  is  a  spectrum  of  clinical 
behaviour as well as of histological atypia, and an occa-
sional  case will be  frankly malignant and may metasta-
size. Similarly, there is a spectrum of genetic changes that 
reflect this.

In summary, fibroadenoma is common, usually small 
but  sometimes  large,  and  for  practical  purposes  always 
benign.  Phyllodes  tumour  is  uncommon,  usually  large 
but  sometimes  small,  usually  benign  but  occasionally 
malignant. The two lesions cannot be distinguished clini-
cally and not always on macroscopic section. Both occur 
throughout  reproductive  life;  fibroadenoma  presents  
predominantly  in  the first half, phyllodes  tumour more 
commonly in the second.

Age is an added and important factor in two respects. 
Tumours of adolescence usually behave in benign fashion 
irrespective of histology. Tumours of the perimenopausal 
period,  which  recur,  may  then  behave  in  more  serious 
fashion, even if histologically they look benign at the first 
presentation.

Fibroadenoma simplex

This  tumour  usually  appears  in  young  women  as  a 
rubbery-firm,  smooth, very mobile mass. These  features 
– and in particular  its striking mobility – are so charac-
teristic  that  a  confident diagnosis  can be made  in most 
cases in young women. The term ‘simplex’ differentiates 
the common, everyday fibroadenoma from the ‘complex’ 
fibroadenomas  recently  delineated,  and  from  multiple 
and giant fibroadenomas falling outside the range of the 
simple lesion. The overall incidence is highest in the mid-
thirties and early forties, but in this age group diagnosis 
is  more  common  from  imaging  or  by  pathology,  and 
physical signs are less characteristic.

Age and natural history

Clinically, the lesion is predominantly a tumour of young 
women. This would be expected from its lobular origin, 
for  the  time of greatest  lobular development  is  the first 
years after the menarche. Yet studies have always shown 
the median age of diagnosis as about 30 years. This seems 
older  than  clinical  experience  suggests but  is  confirmed 
in a Cardiff, UK, series (Fig. 7.1).

The  older  patients  are  diagnosed  in  the  pathology 
department, not in the clinic, and this can be explained 

Fig. 7.1  The age at presentation with fibroadenoma – Cardiff 
patients. (Reproduced from Foster et al.30 by courtesy of the Journal 
of the Royal College of Surgeons of Edinburgh.)
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by the differing physical characteristics of fibroadenomas 
in different age groups. Lesions with classic physical signs 
(discrete, smooth, mobile) appear in the 16–25-year age 
group, being noticed accidentally whilst bathing or dress-
ing. In the older age group the classic clinical symptoms 
may be obscured by coexisting involutional changes and 
the histological diagnosis may come as a surprise follow-
ing  tissue diagnosis of a clinical dominant mass, which 
lacks  the notable discreteness and mobility of fibroade-
noma in the younger girl.

Widespread use of ultrasound confirms that subclinical 
fibroadenoma is common throughout reproductive life.

Many fibroadenomas will not be felt in the young, firm 
breast  and,  if  left  alone,  will  remain  static  or  gradually 
increase in size until 1–3 cm in diameter, taking 1–5 years 
to do so. During the growth phase, the tumour doubles 
in size in 6–12 months2 and is then likely to remain static 
for  the  rest of  the patient’s  life or  gradually decrease  in 
size.  A  fibroadenoma  may  become  clinically  apparent  
in  the  third or  fourth decade as  the  tumour enlarges or 
the  breast  becomes  softer  or  more  pendulous  after 
childbirth.

A more detailed knowledge of the natural history has 
come from a number of prospective studies where patients 
have been followed during conservative management. In 
the first major study, Dent and Cant3 followed 63 young 
women in Capetown with a clinical and cytological diag-
nosis  of  fibroadenoma.  They  found  that  31%  of  201 
lumps  disappeared  and  a  further  12%  became  smaller 
over  13–24  months’  observation,  25%  remained  static 
and 32% grew. Regression was slightly more likely with 
single than multiple lesions. In a study from Edinburgh,4 
201 patients less than 40 years old were offered conserva-
tive management after fibroadenoma diagnosed clinically 
was confirmed by ultrasound and cytology. The diagnosis 
was confirmed histologically in all 17 patients opting for 
surgery, confirming the accuracy of  the  triple diagnostic 
assessment.  Two-thirds  of  the  tumours  were  <2 cm  in 
diameter,  and  one-third  were  2–4 cm.  Objective  assess-
ment of tumour size was obtained by ultrasound meas-
urement. During follow-up, 13% resolved and 85% were 
unchanged; 2% increased in size and were removed, all 
four  were  simple  fibroadenomas  on  histology.  Thus,  it 
may be accepted that most fibroadenomas remain static 
over several years following diagnosis, a few regress and 
a very small number grow. Indeed, Takei et al.5 were able 
to derive  an  equation  that predicted  the  rate  (0.34 mm 
annual  decrease)  at  which  fibroadenomas,  in  Japanese 
women, changed size between the ages of 20 and 40.

To investigate why most fibroadenomas stop growing 
in this way, Meyer measured cell proliferation in normal 
breast  epithelium,  fibroadenomas  and  epithelial  hyper-
plasias6 and found that epithelial cells from fibroadeno-
mas  differed  from  the  other  two.  They  showed  less 
variation in mitotic rate during the menstrual cycle, and 
the  mitotic  rate  decreased  with  age.  This  may  explain  
why growth stops.

Incidence

It  is difficult  to give an accurate assessment of  the  inci-
dence  and  prevalence  of  fibroadenoma,  although  it  is 
thought  to  be  about  10%.  In  symptomatic  clinics  the 
ratio of fibroadenoma to cancer is about 1 : 4.2 The advent 
of screening and the use of ultrasound and mammogra-
phy  in  the  clinic  has  shown  that  small  asymptomatic 
fibroadenomas are common. New fibroadenomas appear-
ing  after  the  first  screening  round  are  associated  with 
hormone replacement therapy. Fibroadenomas are more 
common on the left side (Fig. 7.2).

Geographical variation

Fibroadenoma  makes  up  such  a  large  proportion  of 
benign breast disorders in India and Africa that an excess 
in these populations could be considered likely. However, 
there are no population-based figures to support this. In 
one study from Africa7 fibroadenoma comprised 55% of 
all  benign  breast  disorders,  which  is  much  higher  than 
general experience in Western populations. The reported 
incidences in Chinese women8 seem lower than those in 
African  women  and  the  fibroadenoma  proportion  of 
benign breast disorders in India is falling dramatically as 
painful nodularity becomes more obtrusive.9 Onuigbo10 

Fig. 7.2  Distribution of fibroadenomas in breast quadrants – 
Cardiff series.
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considered that the increasing frequency of fibroadenoma 
in Africa between the 1970s and the 1990s, coupled with 
the  lack of delay and  smallness of  the  lesions, was due 
more to awareness of breast disease than any increase in 
the condition.

In a comparison of the incidence of benign lesions in 
three  ethnic  groups  with  widely  differing  breast  cancer 
incidence  (Anglo-Americans,  Hispanics  and  American 
Indians),  the  incidence of fibroadenoma was  similar  in 
all three groups, unlike the incidence of severe hyperpla-
sia, which differs in these three groups.11 Thus, the inci-
dence  of  simple  fibroadenomas  appears  to  be  fairly 
constant  across  many  ethnic  groups,  a  pattern  which 
differs from that of hyperplasias, which are more common 
in Western populations, and giant fibroadenoma, which 
is more common in non-Western populations.

In conclusion, it seems that the different reported inci-
dences of fibroadenomas in populations are more to do 
with healthcare provision that any real ethnic differences.

Giant fibroadenoma

Onukak and Cederquist12 found that 29% of fibroadeno-
mas  exceeded  6 cm  in  diameter,  similar  to  the  30% 
reported from Uganda, and qualifying for designation as 
giant fibroadenoma. In contrast, only 4% of fibroadeno-
mas exceeded 5 cm (and that included pregnancy, lactat-
ing adenomas,  etc.)  in an  Indian/African population  in 
South Africa. Although this latter figure is probably higher 
than in the UK, it is not markedly so. The high figures in 
Nigeria  and  Uganda  are  dramatically  different  to  those 
reported  in Western series,  so probably  represent a  true 
excess, and a similar pattern is reported anecdotally from 
the West Indies.

Phyllodes tumour is particularly interesting, with evi-
dence that the incidence varies considerably, and without 
obvious  reason.  There  are  considerable  differences 
between different areas  in Nigeria and  India, which are 
probably significant, even allowing for variation among 
pathologists  regarding  diagnostic  criteria.  Perhaps  the 
absence of virginal hypertrophy (usually seen particularly 
in black girls) in the series from northern Nigeria where 
phyllodes  tumour was also absent  reflects a  lack  in  this 
area of some agent stimulatory to breast tissue.

Pathogenesis

We have already discussed  in general  terms in Chapters 
1 and 4 our reasons for regarding fibroadenoma as part 

of  aberrations  of  normal  development  and  involution 
(ANDI),  an  aberration  of  normal  lobular  development 
rather  than  a  neoplasm.  There  is  good  histological  evi-
dence that these tumours develop from the breast lobule; 
for  example,  elastic  tissue  is present  in ducts but  is not 
present  in normal lobules, and elastic  tissue is not seen 
in  fibroadenomas.13  The  lobular  origin  explains  many 
features of fibroadenoma, for instance, why most arise in 
young women at  the  time of maximal  lobular develop-
ment and why the stroma forms such a major element in 
fibroadenomas.  This  is  derived  from  the  hormone-
dependent  stroma  of  the  lobule  and  not  the  simple 
fibrous stroma of the breast parenchyma. It also explains 
why many of the (very rare) cases of cancer arising in a 
fibroadenoma  are  of  the  more  ‘benign’  type  –  lobular 
carcinoma in situ (LCIS).

This concept  is  supported by  the work of Archer and 
Omar, who found that all the cellular elements of fibroad-
enoma are normal on  conventional histology  and elec-
tron  microscopy.14  Epithelial  and  myoepithelial  cells 
maintain a normal relationship. The tumour bulk is due 
to  an  increase  in  fibroblasts,  fibrocytes  and  collagen,  
and all show normal characteristics.15,16 Noguchi and co-
workers15,16 have shown that common fibroadenomas are 
polyclonal,  indicating  that  they  are  hyperplasia  rather 
than  neoplasia.  This  is  in  contrast  to  fibroadenomas  in 
patients  who  subsequently  developed  recurrence  in  the 
form of phyllodes tumours, which were found to be mon-
oclonal.  The  polyclonality  of  fibroadenomas  is  seen  in 
both epithelial and stromal elements. The monoclonality 
of  the  phyllodes  tumour  applies  only  to  the  stromal 
element, the epithelial cells remaining polyclonal. These 
workers suggest that all fibroadenomas begin as polyclo-
nal  lesions,  but  with  phyllodes  tumours  a  monoclonal 
change  occurs  in  the  stromal  element  at  an  early  stage.  
(If  the  stroma  was  monoclonal  de  novo,  the  phyllodes 
tumour would be expected to consist of stroma only; this 
situation is found in the rare pulmonary metastases.) This 
view has been challenged by Sawyer et al.17 who  found 
changes  in  both  the  epithelial  and  stromal  elements  of 
phyllodes tumours.

Steroid receptors have been studied in fibroadenoma.18 
Oestrogen  and  progesterone  receptors  can  be  demon-
strated in relatively low concentrations in both cytoplasm 
and  nucleus.  These  receptors  are  more  easily  demon-
strated in fibroadenoma than in other ANDI conditions. 
Higher  levels of oestrogen receptor appear  to be associ-
ated with epithelial proliferation,  and  lower  levels with 
stromal cell proliferation.19 These workers found that pro-
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gesterone receptors are less related to cellularity, and the 
overall  conclusion  was  that  hormone  dependence  of 
fibroadenomas diminishes rapidly as the lesions develop, 
a  further possible  explanation  for  the plateauing  in  the 
growth curve.

The aetiology of fibroadenoma is not known, but the 
fact that lobular proliferation is a response to oestrogen 
stimulation  suggests  that  it  may  arise  as  the  result  of  a 
lobule  becoming  unusually  responsive  to  oestrogen.  It 
grows both by proliferation of the lobule and also involve-
ment of  adjacent  lobules,  a  fact of  relevance  to  the  sig-
nificant recurrence rate after removal. It is interesting that 
four fibroadenomas and one phyllodes tumour reported 
in males from the Armed Forces Institute all occurred in 
patients with gynaecomastia, who had unusually devel-
oped lobule formation.20 The development of lobules in 
males apparently requires a greater degree of oestrogenic 
stimulation  than  that  which  commonly  induces 
gynaecomastia.

One  interesting  hypothesis  relates  to  the  finding  of 
increased levels of the bcl-2 gene in the epithelial cells of 
fibroadenomas.21,22 The gene occurs in a number of tissues 
and tumours, where it acts to extend cell life by prevent-
ing  the  onset  of  apoptosis.  Thus,  failure  of  cell  loss  by 
apoptosis  could  be  important  in  the  development  of 
fibroadenoma, although it is surprising that the gene was 
found only in the epithelial cells, and not in the stromal 
cells.

The widespread use of the contraceptive pill in young 
women makes  it difficult  to obtain accurate data on  its 
role in pathogenesis. There is no evidence that the use of 
the  contraceptive  pill  increases  the  risk  of  developing 
fibroadenoma  and  the  epidemiological  data  available 
suggest  that  it may be associated with a decreased  inci-
dence. A majority of studies show that the risk of develop-
ing  fibroadenoma  is  more  than  halved  among  those 
taking the contraceptive pill, particularly long-term users. 
The  epidemiological  studies  suggest  that  it  is  the  pro-
gestogen  element  of  the  combined  preparation  that  is 
protective.

In this regard, the study by Canny et al.23 is particularly 
interesting  because  all  ages  were  investigated  in  a  large 
case-control study, and differing effects were seen. Women 
less than 45 years showed a decreased incidence of fibroad-
enoma (OR = 0.57) in association with oral contraceptive 
use, while those over 45 showed an increased incidence 
(OR  =  1.65  but  not  significant).  The  difference  may  be 
associated  with  the  age  at  which  oral  contraceptive  use 
was  started,  different  formulations  or  other  unknown 

reasons.  Women  over  45  taking  hormone  replacement 
therapy  (HRT)  had  a  much  increased  incidence  (OR  = 
2.83 but not significant due to small numbers); all patients 
were on oestrogen alone. No fibroadenoma was seen in 
seven  controls  taking  a  combined  pill,  again  consistent 
with progesterone being protective.

Cigarette smoking appears to be protective with regard 
to fibroadenoma. In a study from Canada24 the reduced 
risk  0.49  (0.28–0.98)  was  greatest  in  current  active 
smokers but  there was a  less marked effect on previous 
smokers. Baildam et al.25 drew attention to the relation-
ship of fibroadenoma to ciclosporin A used in transplant 
patients. Son et al.26 found that 2% of transplant patients 
developed  fibroadenoma-like  lesions  that  tended  to  be 
larger, multiple and some with worrying histological fea-
tures. These fibroadenomata also had atypical ultrasound 
features. Although the mechanism is not clear, it is con-
sidered  to  be  hormonal.  Serum  follicle-stimulating 
hormone (FSH) levels were significantly lower, and prol-
actin and oestradiol levels tended to be higher in patients 
with  fibroadenoma.  Such  a  hormonal  effect  could  be  a 
direct effect of ciclosporin, or a secondary one. In some 
patients,  regression  of  the  lesions  had  been  seen  after 
changing  their  immunosuppression  from ciclosporin  to 
tacrolimus.27

Koerner and O’Connell28 have taken an opposing view 
to  the  ANDI  hypothesis  and  regard  fibroadenoma  as  a 
neoplasm, largely on the grounds that a human adenovi-
rus 9 may  induce a  similar  lesion  in  rats. However,  the 
observed transition from fibroadenomatoid hyperplasia, 
fibroadenoma simplex to larger fibroadenomas and phyl-
lodes tumours together with the observed genetic changes 
lend support to our hypothesis.

Pathology

The  macroscopic  appearance  of  fibroadenoma  is  of  a 
sharply demarcated rounded or bosselated tumour with 
a white, glistening, bulging surface on section (contrast-
ing with the convex cut surface of a cancer). The surface 
is irregular due to the epithelial-lined clefts which break 
up  the uniformity.  It  is  easily enucleated  from  its pseu-
docapsule  of  compressed  breast  tissue  to  which  it  is 
attached by a well-defined stalk. If the surface is brown-
ish, phyllodes tumour should be considered.

The histological appearance is very characteristic, con-
sisting of a combination of loose pale stroma and duct-
like structures lined by regular epithelial cells. There is a 
tendency for this to follow one of two broad patterns, to 
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which Cheatle29 gave the terms ‘pericanalicular’ and ‘int-
racanalicular’. In the pericanalicular pattern the epithelial 
structures  are  abundant, with  the appearance of  stroma 
surrounding circular ducts (Fig. 7.3a). In the intracanal-
icular  form  (Fig.  7.3b),  the  preponderance  of  stroma 
tends  to  push  into  elongated  epithelial-lined  clefts,  so 
that the epithelial clefts now appear to surround islands 
of  stroma.  It  is  now  recognized  that  both  patterns  are 
often  seen  in  a  single  fibroadenoma,  and  there  is  no 
useful purpose in maintaining the differentiation. Varying 
degrees  of  epithelial  hyperplasia  are  common  and 
reflected in cytology specimens.

Fibroadenomatoid hyperplasia is a histological pattern 
of ‘microfibroadenomas’ occurring as ill-defined areas in 
the breast, in contrast to the well-defined discrete clinical 
fibroadenoma. They are best regarded as one part of the 
spectrum of  lobular overgrowth correlating with a spec-
trum  of  clinical  presentations.  While  most  fibroadeno-
mas  in young women are well demarcated and mobile, 
other areas of lobular overgrowth may be less well demar-
cated and may even be multicentric; others are no more 
than a histological finding.

The tissues of a fibroadenoma will respond to external 
influences in a manner similar to normal breast lobules. 
Thus, they will undergo hyperplastic changes during preg-
nancy, secrete milk during  lactation and involute at  the 
menopause. The hyperplastic changes during pregnancy 
may outgrow the blood supply, leading to infarction.

It is important to recognize the wide variety of histo-
logical  changes  that may be  seen  in  typical fibroadeno-
mas compared to fewer variations in clinical behaviour. 
Such  histological  changes  include  apocrine  and  squa-
mous metaplasia, neither of which is significant (except 

possibly  in  relation  to  future  cancer  risk,  as  discussed 
further below). Marked hyperplasia of epithelial elements 
is also common but does not reflect aggressive behaviour. 
However, such florid epithelial changes cause trouble to 
cytologists,  and  benign  fibroadenoma  is  an  important 
cause of false-positive diagnosis of cancer on cytology in 
all but the most experienced hands.

Clinical features

Common clinical presentations

Differing  clinical  presentations  are  seen  in  young  girls, 
during  later  reproductive  life  and  in  postmenopausal 
women.  The  clinical  features  of  fibroadenoma  are  so 
characteristic  in a young woman  that  the diagnosis  can 
be  made  with  a  degree  of  confidence  equalled  only  by 
that  of  a  cyst  after  aspiration.  The  features  are  not  so 
characteristic in older women, where the diagnosis should 
be made with care. In the young woman, fibroadenoma 
is  a  smooth,  round  or  lobulated,  firm  discrete  swelling 
with high mobility, giving rise to the term ‘breast mouse’. 
The degree of mobility is truly remarkable, and the diag-
nosis  should  be  circumspect  when  a  lesser  degree  of 
mobility can be demonstrated. One exception to this rule 
is a fibroadenoma arising behind  the nipple, where  the 
surrounding ducts will limit its mobility. (It is not always 
recognized that  there  is much lobular  tissue behind the 
areola in many women, explaining the findings that cysts 
and fibroadenomas, both of lobular derivation, are some-
times found behind the nipple.) The extreme mobility of 
the tumour in young women is due to encapsulation (Fig. 
7.4)  and  to  the  softness  and  pliability  of  breast  stroma  
in this age group. This also explains why fibroadenomas 
may appear on palpation to be much more superficial in 
the breast  than  their  true position,  a  fact which  should 
lead a surgeon to ensure that adequate facilities are avail-
able before embarking on the removal of a fibroadenoma 
under local anaesthetic.

The classic picture is not so obvious in older women, 
where  involutional  fibrotic  changes  surrounding  the 
tumour  will  decrease  its  mobility.  In  this  age  group, 
fibroadenoma often masquerades as a dominant mass of 
ANDI (‘fibroadenosis’), the diagnosis only made on tissue 
examination (Fig. 7.5). The physical signs of cancer and 
fibroadenoma may then come much closer together and 
fibroadenoma  should  not  be  diagnosed  clinically  in  
this  age  group  until  cancer  has  been  excluded 
unequivocally.

Fig. 7.3  The histological patterns of pericanalicular (a) and 
intracanalicular (b) fibroadenomas.

A B
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A fibroadenoma is sometimes discovered in an elderly 
woman as a small, stony, hard, discrete mass, still mod-
erately mobile. At this age the physical characteristics are 
again  so  precise  that  a  clinical  diagnosis  can  often  be 
made with  confidence. However,  it  can  readily be  (and 
must  be)  confirmed  by  mammography  that  the  stony-

hard consistency is due to calcification. It is a reasonable 
assumption that small fibroadenomas discovered in the 
late reproductive or postmenopausal periods arose many 
years  earlier,  remained  static,  and  are  then  discovered 
only as a result of involutional changes allowing them to 
be  palpated  more  readily.  Such  lesions  are  not  uncom-
monly seen in breast screening mammography.

Less common presentations

Very  small  superficial  nodules  of  fibroadenomatous 
tissue, 3–4 mm in diameter, are sometimes seen in young 
women,  and  often  remain  unchanged  for  many  years. 
These are  felt only because of  their  superficial position; 
similar small static lesions deep in the breast are likely to 
be  present  much  more  frequently  than  clinically  recog-
nized, as borne out by histological study of whole breast 
sections. Cheatle29 found small fibroadenomas in 25% of 
normal breasts.

Increase in size, sometimes marked, is sometimes seen 
during pregnancy. This may be associated with the general 
glandular  hyperplasia  seen  in  pregnancy,  due  to  infarc-
tion or due to stromal hyperplasia.

A few fibroadenomas first become obvious as discrete 
masses  in  the  late years of  reproductive  life. These may 
show a remarkable propensity for growth, rapidly reach-
ing a large size. They have the gross and histological fea-
tures of a simple fibroadenoma and behave in a benign 
fashion (but see pp. 97–98). It is interesting that similar 
rapid growth of a fibroadenoma is also seen in the 13–18-
year age group, so that ‘giant’ fibroadenomas tend to have 
a bimodal distribution at the extremes of reproductive life 
(Fig. 7.6).

In the series reported by Foster et al.30 four of the five 
fibroadenomas  in  the  11–15-year  age  group  were  more 
than  4 cm  in  diameter,  as  were  about  15%  of  those 
between  16  and  25  years.  Large  tumours  are  seen  less 
commonly  in  the  next  decade  but  reappear  in  smaller 
numbers  around  the  menopause.  Even  less  commonly, 
they may first present during early pregnancy. While giant 
fibroadenomas  in both adolescent and menopausal age 
groups are uncommon, giant tumours are more common 
at adolescence than at the menopause.

The infrequency of fibroadenoma after the menopause 
suggests  that  they  involute  with  perimenopausal  breast 
involution. During this process they may calcify. Devitt31 
reported a series of 4379 women over 55 years who pre-
sented with a breast complaint. Only eight had fibroade-
nomas,  and  four  of  these  were  calcified.  Similarly 

Fig. 7.4  The typical fibroadenoma of adolescent girls has a well-
defined capsule, giving the tumour great mobility.

Fig. 7.5  A fibroadenoma in a 35-year-old patient. The typical 
clinical features were obscured by the involutional changes in the 
surrounding breast tissue.
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Sandison32 found an incidence of only 0.5% in his post 
mortem study. This situation is changing with widespread 
use  of  hormone  replacement  therapy.  Occult  fibroade-
noma in postmenopausal women may be seen to increase 
in  size  on  imaging  when  the  patients  are  given  unop-
posed oestrogen as HRT.33,34

Thus,  simple  fibroadenomas  fall  into  four  main 
groups:

•  The small, static fibroadenomas of 3–4 mm palpable 
in the superficial breast

•  The commonest type, which reaches a diameter of  
1–3 cm before becoming static; this type comprises 
80% of all fibroadenomas and hence must be 
regarded as the ‘norm’

•  The very few giant fibroadenomas of adolescence and 
the perimenopausal age; these groups are discussed 
later

•  Fibroadenomas in the 4–5 cm group, which are 
larger than average but not in the ‘giant’ range; these 
comprise about 10% of the total and are distributed 
fairly evenly over the age range, but form a higher 
proportion in the perimenarchal and perimenopausal 
age groups.

Foster et al.30 investigated whether these larger tumours 
constitute  a  different  group  in  terms  of  histology  or 
behaviour by comparing the cellularity of fibroadenomas 
of different size groupings. Stromal cells were counted by 
grey  level  analysis  from  a  computer-linked  TV  image. 
They  found  no  relationship  between  stromal  cellularity 
and size of fibroadenomas, but cellularity was related to 
the  age  of  the  patient.  The  mean  cell  count  in  patients 
younger  than 20 years was almost double  that of older 

patients,  although  there was a  second  lesser  increase  in 
stromal  cellularity  just  before  the  menopause,  which 
might be explained by the stimulation of unopposed oes-
trogen at this time. Thus, larger tumours did not appear 
to be related to cellularity and there is no obvious reason 
at  present  why  some  fibroadenomas  should  grow  to  a 
larger size than average. There is also no reason to treat 
these  larger fibroadenomas differently, nor  in our series 
did they have a particular tendency to recur or to be mul-
tiple. Similarly, when Noguchi and co-workers identified 
fibroadenomas which later recurred as phyllodes tumours, 
the  original  fibroadenomas  had  not  shown  any  peculi-
arity in relation to size or multiplicity.16

Special investigations

Mammography

Mammography is best avoided in younger women, both 
on grounds of poor diagnostic yield in the dense breast 
of this age and because of the radiation risk. Certainly, it 
is not indicated in the diagnosis of fibroadenoma under 
the age of 35.

In  the  older  patient,  fibroadenoma  can  be  seen  as  a 
solitary smooth lesion, of similar density to the surround-
ing breast tissue when small, and more dense when large. 
When  small,  it  may  be  difficult  to  detect,  except  as  a 
smooth  border  outlined  by  the  mammary  fat.  It  may  
be  surrounded  by  a  halo  of  compressed  fat,  when  the  
diagnosis is easier. In the postmenopausal period, at least 
half  of  all  fibroadenomas  will  show  typical  stippled 
(‘popcorn’) calcification, similar to that seen in a uterine 
fibroid.

Fig. 7.6  Size of fibroadenomas related to age at presentation. Large fibroadenomas tend to occur at the extremes of reproductive life. 
(Reproduced from Foster et al.30 by courtesy of the Journal of the Royal College of Surgeons of Edinburgh.)
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Ultrasonography

The ultrasonic features of fibroadenoma (Fig. 7.7) include 
a round or oval sharp contour, weak internal echoes in a 
uniform  distribution  and  intermediate  attenuation  (see 
also Ch. 6). Ultrasound does not always distinguish these 
from  other  masses  with  certainty.  Claims  that  Duplex 
spectral Doppler, and more recently colour Doppler, will 
reliably  differentiate  from  cancer  have  not  been 
confirmed.35,36

Cytology

The typical cytological appearance of fibroadenoma can 
be  recognized by experienced cytologists. Aspirates vary 
greatly  in  cellularity,  from  scanty  to  an  abundance  of 
epithelial and stromal cells. The epithelium forms broad 
sheets that are uniform, equally spaced and cohesive.

Cohesive  cells  typically  show  branching  epithelial 
structures resembling ‘antler horns’ and ‘bare’ nuclei are 
evident (Fig. 7.8).  In  less experienced hands,  the hyper-
plastic epithelium typical of fibroadenoma may suggest a 
malign  significance which  is not  justified by behaviour. 
Indeed,  fibroadenomas  are  the  main  cause  of  false- 
positive cytology reports. In practice, FNAC has now been 
largely superseded by core needle biopsy.

Management

The  management  of  fibroadenoma  has  become  much 
more  conservative  since  the  first  edition  of  this  text.  In 

part, this is due to the acceptance of fibroadenoma as part 
of ANDI and an appreciation of its natural history. Also, 
many patients now prefer to avoid surgery if at all possi-
ble. It remains a fundamental tenet of treatment that the 
patient should be fully informed so that she can make an 
appropriate decision for herself.  It  is our policy  to offer 
excision  for fibroadenomas over 3 cm  in diameter. This 
is because it is in this group that atypical fibroadenomas 
will  be  found  most  frequently.  This  approach  presup-
poses that a tissue diagnosis with a core biopsy has been 
obtained.  The  evidence  that  fibroadenomas  may  be 
treated conservatively at any age comes from the studies 
of  Wilkinson  and  Forrest37  and  Dixon  and  colleagues38 
who  undertook  studies  where  all  fibroadenomas  in 
patients  under  the  age  of  35  were  observed,  provided 
cytology was negative. This carried some risk of missing 
cancers as  these studies preceded  the widespread use of 
image-guided core needle biopsy. Cant et al.39 considered 
the  same  question,  and  concluded  that  a  conservative 
policy is safe in women under the age of 25 years, although 
they found that ‘a majority would prefer excision’.

The safety of conservation has been assessed in a pro-
spective  study38  in  which  the  criteria  for  conservation 
were age <40 years and a clinical diagnosis confirmed by 
cytology  and  ultrasound  (and  mammography  if  >35 
years). Ninety per cent of patients opted for conservation 
and were monitored regularly; excision was advised if the 
volume  increased  by  20%,  as  occurred  in  8%  of  
the patients. Patients were discharged after 2 years if the 
lesion remained static or regressed. No mass under obser-
vation proved to be a cancer, and the authors regard the 

Fig. 7.7  Sonogram of small fibroadenoma: well-defined, slightly 
lobulated hypoechoic nodule.

Fig. 7.8  Cytology preparation from a fibroadenoma, showing 
sheets of cohesive epithelial cells against a background of ‘bare’ 
nuclei.
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criteria as defining a safe policy. Provision of histology by 
core needle biopsy can further increase safety. However, 
some  reservations  must  remain  because  of  the  limited 
follow-up, and 20% of patients defaulted from observa-
tion before reaching that point.

Provided  a  formal  triple  assessment  has  been  per-
formed, a conservative approach is appropriate if that it 
is  acceptable  to  the  patient.  Different  groups  interpret 
patient  acceptance  in  different  ways.  Dixon  and  col-
leagues38  claim 90% acceptance,  in  spite of 20% of  the 
patients  defaulting.  Cant  et  al.39  found  that  73%  of 
patients  requested  operation.  Counselling  techniques 
undoubtedly influence patients’ preferences and a confi-
dent clinician will lead most women to accept conserva-
tion. It is also easy to underestimate the ongoing concern 
experienced by some women who continue to palpate a 
lump  in  their  breast  over  years,  during  repeated  cam-
paigns counselling them not to ignore breast lumps.

How  can  one  summarize  to  give  a  reasonable,  prag-
matic policy? Certainly, many fewer fibroadenomas need 
be removed than was previously the case, but it would be 
wrong to insist on a rigid conservative policy for all.

The  approach  to  patients  with  fibroadenoma  will 
depend on the demonstrated accuracy of triple assessment 
in the individual clinic, and the enthusiasm with which 
the patient accepts conservative management. If there is 
doubt regarding the nature of the presumed fibroadenoma 
it  is  easy  to  perform  ultrasound-guided  wide-bore  core 
biopsy which will give a definitive histological diagnosis. 
A minority of patients may prefer a definitive minor pro-
cedure under local anaesthesia to the concern of carrying 
a breast lump. Others will welcome the option of avoiding 
surgery. Since most patients with a lump attend in order 
to obtain a definitive exclusion of cancer, they should be 
allowed to express their own views freely.

Surgical treatment

The  classic  surgical  treatment  is  to  excise  the  fibroade-
noma  though  a  small  incision  over  the  fibroadenoma. 
For those within 3 cm of the nipple a periareolar incision 
is  appropriate.  Although  some  surgeons  do  this  proce-
dure under a local anaesthetic, for deep-seated lesions a 
general  anaesthetic  is  appropriate.  Minimally  invasive 
techniques have been described, and of these the vacuum 
assisted core biopsy  technique  is most widely available. 
Iwuagwu  and  Drew40  have  reviewed  the  role  of  
ultrasound-guided,  vacuum-assisted excision of fibroad-
enoma. This technique seems established but alternative 

techniques  such  as  laser  ablation  and  cryosurgery  still 
require formal evaluation. There is a danger that lesions 
that  could otherwise be  left untreated will be  removed: 
minimally  invasive  techniques  should  not  lead  to  a 
change  in  indications  for  removal.  Although  usually 
straightforward, it  is impossible to be certain that it has 
all been removed and post-treatment bruising  is almost 
inevitable. The same comments apply to laser ablation41 
and cryotherapy.42

Hormonal therapy

There has been a tendency on the European continent to 
treat fibroadenomas, along with other breast masses, by 
hormonal  therapy,  using  tamoxifen,  danazol  and  pro-
gestogens  among  others.  It  is  difficult  to  assess  results 
because of the lack of histological diagnosis or long-term 
follow-up. Viviani et al.43 reported the results of treating 
62  premenopausal  women  with  varying  doses  of 
tamoxifen  for  50  days.  Patients  taking  20 mg  per  day 
showed a significant size reduction; as the fibroadenomas 
were  removed at  the end of  the observation period, no 
information on the subsequent changes in the lesions are 
available. The breast cancer prevention trials, IBIS and the 
NSABP prevention trial, will give an opportunity to follow 
the  effect of  tamoxifen on benign  lesions  in  the breast. 
Tan-Chiu et al.44  reported on  the NSABP findings. They 
derived relative risk factors for a number of benign breast 
conditions including fibroadenoma based on histological 
material  obtained  during  the  observation  period  of  the 
trial.  The  relative  risk  reduction  for  fibroadenoma  was 
0.77, 95% CI 0.56–1.07. Most of the risk reduction was 
confined to women under 50 years of age.

We  have  not  followed  this  practice  because  of  the 
uncertain  long-term  effects  of  hormonal  manipulation, 
especially with tamoxifen, in young women.

Recurrence after surgery

New fibroadenomas which appear after removal of a pre-
vious tumour are often referred to as recurrent tumours, 
but this is a loose term and covers at least three groups.

Recurrence at the site of previous removal may repre-
sent incomplete removal, or adjacent lobules undergoing 
the same process. Some surgeons believe  that  removing 
the base of  the  ‘stalk’  lessens  the  risk of  recurrence and 
this seems a reasonable step to take.

Newly noted tumours in the same or opposite breast 
represent the multiplicity of fibroadenomas often seen on 
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careful histological examination of ‘normal’ breasts. Clin-
ical experience suggests that multiple fibroadenomas may 
be  occurring  more  frequently  in  recent  years,  although 
there are few firm data to support this.

It is not unknown for the original tumour to be missed 
and an adjacent area of nodularity excised, particularly if 
the operation is not carried out by the surgeon who exam-
ined the patient before operation. It is important that the 
surgeon  is  familiar  with  the  site  and  characteristics  of  
the lesion before the patient goes to theatre. Ultrasound 
localization will help in difficult cases.

In  the  Cardiff  series  of  322  patients,  23  patients  are 
known to have developed a further fibroadenoma during 
follow-up, with an interval of 1–6 years (mean 2.6 years), 
16 in the same breast and seven in the opposite. Of the 
16  ‘recurrent’  tumours  in  the  same breast, nine were  at 
the same site and seven elsewhere. Recurrence at the same 
site was not related to the size of the fibroadenoma, or to 
use of the contraceptive pill. Two of these patients have 
developed  a  carcinoma  during  the  follow-up  period, 
neither at the site of the fibroadenoma. During the same 
period, seven cases of phyllodes tumour were also treated; 
one recurred after an interval of 8 years.

Local  recurrence  of  fibroadenoma  is  best  excised 
because of the small risk of a more active tumour.

New tumours elsewhere in the breast are managed on 
the same principles as for the original tumour. The very 
rare  syndrome of  very  large numbers of fibroadenomas 
(i.e. more than five in a single breast) needs to be managed 
on an individual basis, as discussed below.

Variations in histological appearance  
of fibroadenoma

Pregnancy

Fibroadenomas  frequently  show  increase  in  size  during 
pregnancy  and  secretory  changes  during  lactation,  
and  may  show  involution  after  parturition.  Moran45 
described  10  cases  removed  during  pregnancy.  Azzop-
ardi13 described cases showing similar secretory changes 
to  those of  lactation in patients  receiving  large doses of 
progestogens.

Infarction

Infarction is a complication most commonly seen during 
pregnancy and lactation. It is usually asymptomatic, but 
may lead to an increase in size, raising the spectre of lac-

tational cancer. Unrecognized infarction may well be the 
cause  of  the  calcified  fibroadenomas  characteristically 
seen  in  the  elderly  patient.  The  frequency  of  infarcted 
fibroadenoma  is  difficult  to  assess.  In  his  histological 
analysis of 530 fibroadenomas teenage girls  from south 
West Nigeria Onuigbo10 found five (0.9%) infarcted.

Sclerosing adenosis

This may occur in a fibroadenoma and present some dif-
ficulty in histological assessment, but has no other impli-
cations for clinical management, except that it is one of 
the  signs  of  a  ‘complex’  fibroadenoma  carrying  a  slight 
increased risk of future breast cancer.46

Myxoid fibroadenoma

Myxoid  change  may  occur  in  any  fibroadenoma,  but  a 
special,  hereditary  condition  in  which  fibroadenomas 
may be associated with myxomas of  the heart and skin 
has been described (Carney syndrome).47 It is important 
to  recognize  this  condition  because  of  the  dangers  of 
atrial myxoma; about 25% of patients present first with 
the breast lesions.

Juvenile fibroadenoma

Ashikari et al.48 studied 181 fibroadenomas in adolescent 
females and picked out 12 which they regarded as being 
floridly glandular and with a more cellular stroma. They 
gave these the name of ‘juvenile fibroadenoma’, but there 
is no uniformity of opinion among pathologists as to the 
specificity  of  this  subgroup  and  it  remains  to  be  deter-
mined whether the histological picture they describe has 
a special clinical significance. The term is best avoided in 
favour of the clinical term of giant fibroadenoma of ado-
lescence, which is considered on page 95.

adenoma of the breast

There has long been argument as to whether or not a true 
adenoma of  the breast exists, or whether  these tumours 
just  represent  epithelial  dominance  in  a  fibroadenoma. 
More recently, it has been accepted as a distinct entity.49 
Tubular  adenoma  is  a  benign,  circumscribed,  2–3 cm 
brownish-yellow  tumour  occurring  mainly  in  young 
women.  Histologically,  it  shows  closely  packed  tubules 
of uniform, benign,  two-layer epithelium. These  lesions 
may also lactate in association with pregnancy.
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Fibroadenoma with multinucleated stromal  
giant cells

Fibroadenoma  with  multinucleated  stromal  giant  cells 
(MSGCs) may be found in otherwise unremarkable breast 
tissue, but Powell et al.50 report 11 cases of fibroepithelial 
tumours  containing  these  cells.  They  conclude  that  the 
presence  of  MSGCs,  whether  in  simple  fibroadenoma  
or  in phyllodes  tumour, does not affect behaviour. The 
tumours should be assessed on the normal criteria applied 
to the stroma, ignoring the MSGCs.

Cancer and fibroadenoma

There  are  three  clinical  aspects  of  the  relationship  of 
fibroadenoma and malignancy which require considera-
tion: the association of cancer with a fibroadenoma, the 
incidence of subsequent breast cancer in patients with a 
fibroadenoma and the possible progression of fibroade-
noma to phyllodes tumour. Consideration also needs to 
be  given  to  molecular  changes  within  a  fibroadenoma 
that may predispose to carcinoma.

Cancer in a fibroadenoma

The common presence of epithelial hyperplasia in fibroad-
enomas, which is of no serious import, has led to over-
diagnosis of cancer in the past. Cancer is rare; Haagensen2 
found only two true cases in the Columbia records over 
a 45-year period, both of which were LCIS. He points out 
that many of the reported cases are cancer adjacent to a 
fibroadenoma, multifocal cancer also involving a fibroad-
enoma,  or  low-grade  lobular  neoplasia  of  questionable 
malignancy.  LCIS  has  classically  been  regarded  as  the 
common  type,  as  would  be  expected  from  the  lobular 
origin of fibroadenoma, but a series of 105 cases found 
equal frequencies of lobular and ductal carcinoma in situ 
(95% of cases were in situ cancer).51 The mean age of the 
patients  was  44  years,  and  the  clinical  characteristics 
usually did not differ from those without cancer. In the 
rare cases with invasive cancer, carcinoma in situ is usually 
present also, suggesting this as the origin of the invasive 
cancer.

Haagensen2  reports  two  cases  of  LCIS  treated  con-
servatively, i.e. by local excision, without further trouble. 
In the series reported by Diaz and colleagues51 only one 
of  26  patients  treated  conservatively  for  in  situ  cancer 
developed  ipsilateral  invasive  cancer  and  the  prognosis 

for  all patients  treated  conservatively or by mastectomy 
was  excellent.  If  LCIS  is  found  in  a  fibroadenoma  after 
enucleation,  it  would  seem  prudent  to  do  a  further 
local  excision  to  determine  whether  the  carcinoma  is 
present  in  the  surrounding  breast  and  then  treat  it 
accordingly.

Ductal  carcinoma  often  occurs  in  association  with 
fibroadenoma rather  than confined  to  it,  and  takes  two 
forms: (1) direct infiltration from an adjacent cancer and 
(2)  cancerization  of  the  fibroadenoma  by  a  tumour 
growing along the duct into the epithelial clefts, a process 
analogous to the cancerization of lobules by duct cancer. 
In  either  case,  the  fibroadenoma  should  be  ignored  in 
deciding on a treatment policy for the cancer.

Fibroadenoma and subsequent cancer risk

There are two avenues of investigation that may be used 
to assess the subsequent risk of breast cancer in patients 
with fibroadenoma: epidemiological studies and studies 
of  genetic  changes  in  patients  with  fibroadenoma.

Epidemiological studies

El-Wakeel  and  Umpleby52  have  provided  a  systematic 
overview of the epidemiological papers. They found seven 
assessable  cohort  and  case-control  studies.  Overall,  the 
relative risk lies in the range 1.48–1.7 for those without 
hyperplasia  and  3.47–3.7  for  those  with  hyperplasia. 
They  were  unable  to  determine  whether  excising  the 
lesion altered this risk. The most compelling of the single 
studies  is  that  of  Dupont  et  al.46  who  reported  a  large 
retrospective  study  of  this  question.  Patients  with  a 
complex  fibroadenoma  and  a  family  history  of  breast 
cancer had a relative risk of 3–4 times higher than those 
without.  This  relative  risk  persisted  for  decades  after  
diagnosis. Complex fibroadenoma was defined as  those 
showing  cysts,  sclerosing  adenosis,  epithelial  calcifica-
tions  or  papillary  apocrine  change.  Patients  with  a 
complex fibroadenoma often  carried  similar  changes  in 
the surrounding breast tissue if this was included in the 
specimen. Since a fibroadenoma carries the same lobular 
elements as the normal breast, which is under the same 
influences, it is not surprising that a fibroadenoma should 
sometimes  show  the  same  changes,  and  carry  the  same 
significance.  The  histological  association  of  carcinoma 
with phyllodes tumour is similar to fibroadenoma: a pre-
dominance of LCIS, and occasionally involvement of the 
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lesion from adjacent cancer. There  is some evidence  for 
an increased incidence of related breast carcinoma, simul-
taneous or subsequent, in patients with phyllodes tumour 
and this is an added reason for careful long-term follow-
up of such patients.

At present, the bulk of evidence indicates an increased 
incidence of breast cancer to a degree which is of biologi-
cal  interest, but not sufficient to alter management. The 
definition  of  a  significant  subgroup  by  confirmation  of 
the work of Dupont and colleagues should be a priority 
for further research.

Genetic changes

A number of studies have investigated genetic changes in 
fibroadenoma and compared them to changes  in breast 
cancers. For example, Sucic et al.53 examined COX expres-
sion,  using  an  immunocytological  technique  in  fine 
needle  aspirates.  They  found  COX  expression  raised  in 
carcinoma (8/9), fibroadenoma (3/9), but not in patients 
with  fibrocystic  disease,  findings  which  suggest  some 
overlap between fibroadenoma and breast cancer at  the 
cellular level.

Studies  of  EGFR  (epidermal  growth  factor  receptor) 
show  a  closer  relationship  between  fibroadenoma  and 
normal  breast  than  between  fibroadenoma  and  breast 
cancer.54  Study  of  the  expression  levels  of  NM23-H1  
messenger  RNA  in  fibroadenoma  leads  to  a  similar 
conclusion.55

Several studies have reported abnormalities of P53 in 
patients with fibroadenoma. These have been correlated 
with stromal changes and are more common as the lesion 
becomes more cellular and certainly more so in phyllodes 
tumours.56 Amiel et al.57 have reviewed the chromosomal 
aberrations found in fibroadenomas and in general they 
do not mirror those seen in breast cancer. The group in 
Dijon have failed to demonstrate any correlation between 
benign  breast  change  and  the  molecular  and  genetic 
abnormalities  associated  with  breast  cancer.58,59  They 
failed  to  confirm  the  findings  of  Tibiletti  et  al.60  who 
found that there was a common cytogenic deletion of 6q 
in both fibroadenoma and carcinomas and who consid-
ered  this deletion  to occur  in  the  epithelial  component 
of the fibroadenomas.

The  evidence  suggests  that  for  most  fibroadenomas 
there  is  no  increased  risk  of  developing  breast  cancer. 
Some of the complex lesions do, however, have molecu-
lar changes that reflect those seen in some breast cancers. 
These findings are consonant with the risk profile derived 

from the epidemiological studies. Cericatto et al.22 have 
confirmed the previously described increase in bcl-2 gene, 
but in addition increased ERα but normal c-myc in small 
fibroadenomata but with increased expression in tumours 
over 3 cm. Similarly, Tse et al.61 have shown that CD10 
expression is normal in fibroadenoma but raised in phyl-
lodes tumours.

On the basis of both epidemiological studies and the 
molecular changes most patients with fibroadenoma can 
therefore be reassured that their risk is no greater than the 
general population; for a small number of women with 
complex  lesions  and  those  at  the  phyllodes  end  of  the 
stromal spectrum a small relative risk persists.

Multiple fibroadenomas

Fibroadenomas are often multiple to the extent of three 
or  even  four  developing  concurrently  or  successively  in 
both breasts. This is sufficiently common to be regarded 
as part of the ‘normal spectrum’, so that a pragmatic defi-
nition  of  multiple  fibroadenomas  as  a  separate  entity 
would be five or more separate  lesions in an individual 
breast.  Haagensen2  reported  an  incidence  of  more  than 
one tumour of 16% among both white and black patients 
in his series, and points out that this is a minimal figure 
because the patients are not followed long term.

Our experience in Cardiff is similar. Seven per cent of 
patients had 2–4 tumours on presentation, and 7% had 
a further fibroadenoma either before or after the diagno-
sis  for  this  survey.30  One-third  of  the  metachronous 
tumours  occurred  in  the  same  quadrant  as  the  first 
fibroadenoma,  with  an  average  time  of  4  years  to  the 
second presentation. The mean age of these patients was 
4  years  less  than  those  with  single  tumours.  All  these 
figures  must  be  regarded  as  understatements,  because 
complete follow-up of patients is very difficult in this age 
group and many tumours undoubtedly go unnoticed. It 
has been suggested that multiple fibroadenomas are more 
common in non-white populations. While we have seen 
this  in a very  small number of  such cases  there are  few 
hard data to quantify this.

Multiple fibroadenomas as a distinct entity

If a cut-off point of more than five fibroadenomas in one 
breast is used to define a specific entity, such an entity is 
very uncommon in white populations in Western coun-
tries, although much higher numbers of fibroadenomas 
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are  sometimes  reported  in  black  and  Oriental  popula-
tions.  In  spite  of  this  general  perception  of  a  high  fre-
quency in black and Oriental patients, attempts to obtain 
hard confirmatory data from those working among such 
populations has proved unrewarding. Otu62 reported 8% 
fibroadenomas as multiple in Nigeria, a figure similar to 
the 7% reported in Cardiff, although the actual numbers 
in  each  case  are  not  given.  Personal  enquiries  we  have 
made from West Africa, India, China and the West Indies 
suggest that the situation does not differ greatly from that 
seen  in Western populations, with most  cases of multi-
plicity falling into the 2–4 range (and some cases being 
small numbers of giant fibroadenomas rather than more 
than five). Such cases as have been reported tend to have 
a  familial basis, and are not associated with  the contra-
ceptive pill.2,63 An exception to this is South Africa: Cant 
and Dent have provided us with unpublished data from 
their clinic where 11 patients aged 15–29 had more than 
five fibroadenomas in one breast out of a total of approxi-
mately 350 non-white patients with fibroadenoma. This 
would suggest an increased incidence in their population. 
None had been on the contraceptive pill before develop-
ing a fibroadenoma.

Individual  patients  may  show  bizarre  features.  One 
28-year-old Indian woman from Trinidad has had a total 
of 200 fibroadenomas removed over 6 years from the left 
breast and 10 (6 years earlier) from the right breast. They 
continue to form in the left breast, but not in the right. 
The  patient’s  sister  had  a  smaller  (normal  range)  of 
fibroadenomas.  As  this  surgeon  has  seen  three  cases  of 
multiple fibroadenomas, it would seem possible that this 
condition is also more common in the West Indies.63

The  situation  in white populations  in Western  coun-
tries  is  poorly  documented.  Williamson  et  al.  from 
Cardiff64 reported a single case, and proposed that a reg-
ister of such cases should be set up. Only two further cases 
were submitted in response to this request, one in Britain 
and one in Australia. A follow-up is available on all three 
patients. They were fully described in the second edition 
of  this  text.  Interestingly,  the  fibroadenomas  associated 
with ciclosporin are often multiple: 10 of 13 in the series 
reported by Baildam et al.25

Multiple giant fibroadenomas

This is a rare condition which combines features of both 
multiple and giant fibroadenomas (Figs 7.9 and 7.10).65 
It occurs mainly in young adolescents, usually black, girls. 
Growth  of  the  masses  is  rapid  during  adolescence,  but 

slows during adult life. It is usually bilateral, but can be 
unilateral.66 Rapid enlargement of multiple giant fibroad-
enomas  may  be  one  of  the  causes  of  gigantism  of 
pregnancy.67

Any form of conservative management is problemati-
cal because of the high incidence of new lesions during 
the active growth phase. Management should be individ-
ualized  on  the  basis  of  the  extent  of  morbidity,  with 
initial policy concentrating on attempts to conserve breast 
tissue  by  enucleating  individual  lesions.68  However,  in 
general, it is inevitable that some will need mastectomy 
to obtain reasonable symptomatic control.

Fig. 7.9  Multiple fibroadenomata on mammography; several 
well-defined dense nodules with classical early ‘popcorn-like’ 
calcification.

Fig. 7.10  Ultrasound image of giant fibroadenoma; well-defined, 
slightly hypoechoic mass.
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Giant fibroadenoma

Giant fibroadenoma is predominantly a condition of the 
extremes  of  reproductive  life,  the  first  5  years  after  the 
menarche and a decade before the menopause, and occurs 
when  a  fibroadenoma  keeps  growing  beyond  the  usual 
1–3 cm diameter. Fibroadenoma is designated ‘giant’ on 
the basis of its clinical size alone. This is a matter of defi-
nition which has varied widely in the past, some authors 
suggesting  a  weight  of  500 g,  some  a  diameter  of  5 cm 
and others a 10-cm diameter. In practice, most tumours 
are closer to 10 cm than 5 cm and sudden growth in size 
is  a  dominant  feature  of  adolescent  tumours.  Since  the 
great majority of common fibroadenomas reach only 2–
3 cm in size, greater than 5 cm seems a reasonable defini-
tion to pick out this group, particularly when associated 
with rapid growth. Ashikari et al.48 combined cellularity 
of  the  stroma  with  size  but  this  is  confusing.  Size  and 
histology are better kept separate, because clinical behav-
iour in young girls does not parallel histological appear-
ance.  Giant  fibroadenomas  should  be  considered  in 
relation to age: adolescent or perimenopausal.

Nomenclature

The nomenclature  and definition used  for  this disorder 
are often confused due to the loose employment of three 
terms: giant and/or juvenile fibroadenoma, cystosarcoma 
phyllodes  and  sarcoma.  Haagensen2  set  out  clearly  
the histological features of the main groups, showing that 
giant  fibroadenoma,  phyllodes  tumour  and  sarcoma 
should be defined on histological features only. His clas-
sification  has  been  endorsed  by  Azzopardi13  with  a  sig-
nificant  modification,  that  the  term  ‘cystosarcoma’  be 
dropped because these tumours are so rarely malignant.

This  view  is  now  generally  accepted  and  three  terms 
are used for breast tumours with a conspicuous stromal 
element:

1.  fibroadenoma
2.  phyllodes tumour and sarcoma
3.  ‘pure’ sarcoma of the breast.

Phyllodes  tumour  carries  a  benign  connotation  but 
phyllodes sarcoma is malignant, the differentiation being 
made  on  the  degree  of  cytological  aberration;  both  are 
tumours showing a combination of stromal and epithe-
lial tissues. The term ‘phyllodes sarcoma’ should be used 
sparingly, taking cognizance of the benign behaviour of 

most  phyllodes  tumours,  especially  in  the  young.  Pure 
sarcoma is a tumour of connective tissue only. It behaves 
in  a  much  more  malignant  fashion  than  phyllodes 
sarcoma, and is outside the scope of this text.

The  entity  of  ‘juvenile  fibroadenoma’  is  not  easily 
defined. The  term has usually been used  to designate  a 
fibroadenoma  in  adolescence  which  grows  rapidly  and 
often reaches a large size, but some authors (e.g. Ashikari 
et al.48) describe histological features which they feel are 
specific to a subgroup of fibroadenomas in this age group. 
However, as discussed above, this histological specificity 
is not generally accepted and there is at present no agree-
ment that juvenile fibroadenoma is a distinct histological 
group. There  is no advantage  to  the  term over a  simple 
classification on the basis of size alone.

Giant fibroadenoma of adolescence69

This is a rare but important condition where an unusually 
large  fibroadenoma  occurs  at  or  within  a  few  years  of 
puberty. It may be defined more precisely as a fibroade-
noma-like tumour greater than 5 cm in diameter and pre-
senting between the ages of 11 and 20 years. The importance 
of the group lies in the presentation and management. At 
presentation, the diagnostic problems range from failure 
to detect an abnormality to confusion with malignancy or 
virginal hypertrophy. Management has been obscured by 
unnecessary  confusion  with  other  related  clinicopatho-
logical entities, including phyllodes tumour, and particu-
larly the fibroadenomatous tumours seen later in life.

Giant fibroadenomas in this age group may be associ-
ated with multiple fibroadenomas, but usually only one 
enlarges to a great degree. Nambiar and Kannan-Kutty70 
regarded  giant  fibroadenoma  as  a  more  or  less  distinct 
clinicopathological variant, but our own studies show no 
great difference (apart from size) in disease behaviour or 
cellularity when compared with smaller fibroadenomas.30 
It is important that this condition be recognized as benign 
and that it be separated from phyllodes tumour or phyl-
lodes sarcoma.

Nambiar  and  Kannan-Kutty70  reported  25  cases  and 
found  a  further  61  in  the  literature.  They  reported  no 
recurrence  or  distant  metastases,  but  their  own  25  
patients were all Chinese, Malays or Indians. Haagensen 
reports seven cases, of which five were in black patients. 
Cases reported from Hong Kong do not show great dif-
ferences  between  Chinese  and  white  patients.  We  have 
treated  four patients aged 14–16 and one aged 18,69 all 
white.
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An  extreme  form  of  single  giant  fibroadenoma  is  
also  occasionally  seen  in  pregnancy  as  one  form  of 
gigantomastia.

Clinical features

Although  the  clinical  features of  giant fibroadenoma of 
adolescence are varied, there is a remarkable overall simi-
larity in the features described in all publications on this 
subject. Onset at or  soon after puberty,  sudden growth, 
prominent  veins  and  occasional  skin  ulceration  due  to 
pressure  are  typical.  Patients  frequently  report  cyclical 
changes in the affected breast with premenstrual pain and 
increased  breast  size  and  tension  during  menstruation. 
The growths are unilateral, but it is not uncommon for a 
fibroadenoma of conventional size to present at the same 
time or later in the opposite breast.

It  might  be  thought  that  a  giant  tumour  would  be 
diagnosed  without  difficulty,  but  this  is  not  always  the 
case. It often occurs at the time of rapid breast develop-
ment and  the mass  is obscured by  this development.  If 
the consistency of  the mass  is similar  to that of normal 
breast  it  may  be  regarded  merely  as  asymmetry  of  the 
breasts (Fig. 7.11).

In  other  cases  it  may  be  clear  that  there  is  a  well-
defined mass, firmer than the rest of the breast (Figs 7.12 
and 7.13).

In  the  third  group,  malignancy  is  simulated  by  such 
rapid  growth  that  there  are  large  dilated  veins  present 
over the mass (Fig. 7.14). Pressure necrosis of the overly-
ing  skin  may  occur,  so  that  carcinoma  or  sarcoma  is 
diagnosed.

Pathology

A wide spectrum of changes in both epithelial and con-
nective  tissue  elements  is  found  in  these  tumours.  The 
epithelial element may show varying degrees of hyperpla-
sia, while the stroma varies from fibrous to cellular, with 

Fig. 7.11  Eighteen-year-old patient presenting with recent breast 
asymmetry. She was unaware of the presence of a large discrete 
mass in the left breast.

Fig. 7.12  An 8-cm fibroadenoma at operation.

Fig. 7.13  Macroscopic cut surface of tumour seen in Figure 7.12.
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or  without  mitotic  activity,  and  thus  may  embrace  the 
spectrum of phyllodes tumour. However, significant cell-
ular atypia is not a feature, and this is important. In our 
experience,  a  number  of  cases  have  been  referred  with 
cytology  or  histology  reports  where  the  pathologist  has 
considered  the  appearance  as  sufficiently  worrying  to  
recommend wide excision or mastectomy. Where such a 
report is given in an adolescent patient, further opinions 
should  be  sought  from  pathologists  of  great  experience 
as these tumours act in a clinically benign fashion, even 
though clinical and histological features at first sight may 
suggest malignancy.13

The  aetiology  is  obscure,  and  although  a  hormonal 
basis  would  be  expected,  there  is  little  direct  evidence  
to  support  this.  There  is  no  clear  relationship  to  the  
contraceptive  pill,  with  none  of  the  Durban  patients 
taking it.71

Management

Age  is  of  great  importance  in  assessing  giant  breast 
tumours;  for  practical  purposes  these  lesions  in  adoles-
cence  are  always  benign.  Our  small  series  of  six  cases69 
showed  no  recurrence,  and  the  literature  supports  the 
view  that  in  white  adolescent  patients,  discrete  giant 
tumours,  which  contain  both  epithelial  and  connective 
tissue elements, have a uniformly benign clinical behav-
iour even though they may have a wide spectrum of his-
tological appearances.72 Some of the tumours in our series 
had  a  typical  fibroadenoma  appearance  on  histology; 
others had an appearance indistinguishable from benign 
phyllodes tumour. There do not appear to have been any 

reports of local recurrence or malignancy in such tumours 
in white patients of this age group, and age takes prece-
dence over histological assessment in adolescence.

It  is  reasonable  to  treat  these  lesions, on  the basis of 
clinical  diagnosis,  by  enucleation.  Mammography  and 
biopsy do not influence the treatment and may even lead 
to a  false diagnosis of malignancy and consideration of 
unnecessarily  radical  treatment. Clearly,  a different  atti-
tude will be taken to tumours in patients over the age of 
20,  and  perhaps  young  patients  of  non-white  races, 
although  the  available  evidence  from  black  and  Indian 
patients  suggests  that  malignancy  is  rare  in  these 
groups.70,71

Giant fibroadenomas  tend  to be deeper  in  the breast 
than  is  clinically apparent and,  for  this  reason, are best 
approached  from  behind  through  a  submammary  inci-
sion  (the  Gaillard  Thomas  approach;  see  Ch.  18).  This 
gives  an  excellent  cosmetic  result,  and  with  negligible 
damage  to breast ductal  tissue. With  large  tumours,  the 
remaining breast exists only as a compressed rim around 
the  periphery,  but  this  may  be  expected  to  expand  and 
lead  to  a  breast  of  roughly  normal  size  and  contour  
(Figs 7.15 and 7.16).

Simple mastectomy as recommended and practised in 
the case reported by Holbrook and Ramsay73 is certainly 
to  be  condemned.  Complex  reconstructive  procedures, 
such as the insertion of a de-epithelialized flap and sili-
cone  prosthesis  as  recommended  by  Hoffman,74  reduc-
tion  mammoplasty75  or  insertion  of  a  tissue  expander76 
are  also  inappropriate.  Such  approaches  ignore  the  fact 
that the compressed breast tissue rapidly returns to normal 
after removal of the fibroadenoma, a process that might 
well be inhibited by an implant. Even closure of the cavi-
ties by sutures is unnecessary and may lead to breast dis-
tortion. Any reconstructive approach should be left until 
full spontaneous recovery has occurred, since this may be 
expected with considerable confidence.69,71

Giant breast tumours of the  
perimenopausal period

Giant tumours of the breast show a second peak of inci-
dence  in  the  pre-  and  perimenopausal  period.  Such 
tumours need careful clinical and histological assessment 
to put them in one of five categories:

•  giant fibroadenoma
•  recurrent and progressive fibroadenoma

Fig. 7.14  Benign giant fibroadenoma of adolescence. Rapid 
growth, vascularity and pressure skin necrosis raised the question  
of malignancy.
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•  phyllodes tumour and phyllodes sarcoma
•  pure sarcoma
•  carcinoma.

The last two are outside the scope of this text.

Giant fibroadenoma

A large tumour which clearly has the histological features 
of a benign fibroadenoma will usually behave in a benign 
fashion. It may be treated as a fibroadenoma of normal 
type in younger age groups, although it may not enucleate 
because  of  associated  involutional  fibrosis  in  the  sur-
rounding  breast.  In  this  age  group  they  may  recur  
(Fig. 7.17).

Fibroadenomatoid hyperplasia

This is a condition in which the breast contains multiple 
foci that are histologically identical to fibroadenoma, but 
not necessarily well defined from the surrounding breast. 
The spectrum extends from a minor histological finding, 

where fibroadenoma and ‘fibroadenosis’ overlap, to mul-
tiple  distinct  areas  of  considerable  size.  Hanson  et  al. 
found it in 11% of consecutive breast biopsies77 and con-
sidered it to be a benign condition requiring histological 
diagnosis, without having any clinical significance. Such 
a  histological  finding  is  not  uncommon  in  core  breast 
biopsies performed for what is apparently nodular breast 
change. It is this merging from fibroadomatoid hyperpla-
sia  to  fibroadenoma  that  contributes  to  our  view  that 
fibroadenoma may be regarded as part of ANDI. A bilat-
eral  variant has been described  in a male with bilateral 

Fig. 7.15  The tumour has been enucleated via a Gaillard-Thomas 
(lateral) approach, leaving only a thin rim of compressed breast 
tissue. At the end of the operation the chest wall was flat.

Fig. 7.16  One year later, the breast has regained almost normal 
size.

Fig. 7.17  Recurrent giant fibroadenoma of the perimenopausal 
period.
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gynaecomastia  following  prolonged  treatment  with 
digoxin and spironolactone.78

Phyllodes tumour and phyllodes 
sarcoma (cystosarcoma phyllodes)

Although phyllodes  tumour and phyllodes  sarcoma are 
dealt with under the heading of giant breast tumours of 
the perimenopausal period, this is only because they are 
seen most commonly in this form and at this stage of life. 
Tumours can occur in any age group, as may tumours as 
small  as  a  centimetre  or  so  across.  The  pathology  and 
management of these smaller tumours are similar to the 
more classic presentation discussed here.

This  is a  tumour with a dramatic clinical picture and 
aggressive histological features, so it is not surprising that 
it has received attention beyond any  it deserves  in view 
of  its  predominantly  benign  behaviour.  It  was  Johann 
Muller  who  first  gave  it  the  name  ‘cystosarcoma  phyl-
lodes’  in  1838,  because  it  is  often  cystic  and  classically 
has  leaf-like projections  into  it. While  these  terms were 
accurately descriptive, the term ‘sarcoma’ is not justified 
in a majority of cases, hence the suggestion that the term 
‘phyllodes  tumour’  be  substituted,  with  the  term  ‘phyl-
lodes  sarcoma’  restricted  to  the  small  proportion  that 
justify  this  designation  on  histological  grounds  or  by 
clinical behaviour. This is another condition where con-
fusion  reigns,  and  much  of  the  blame  must  again  be 
directed against imprecise terminology. Since the tumour 
may  be  neither  cystic  nor  sarcomatous,  ‘cystosarcoma’ 
should  be  abandoned  in  favour  of  phyllodes  tumour 
(benign) or phyllodes sarcoma (malignant). This case is 
well argued by Azzopardi.13 Phyllodes tumour is distinct 
from giant fibroadenoma both macroscopically and his-
tologically, but it must be reiterated that the diagnosis is 
a histological one and may apply to any size of tumour. 
The histological features may be seen in small as well as 
large tumours. Likewise, it is the pathologist who should 
decide  (on  histological  grounds)  whether  the  term 
‘sarcoma’ is justified. To diagnose the tumour, both epi-
thelial  and  fibrous  stromal  elements  must  be  present, 
with  the  stroma  showing  cellularity,  irregularity,  hyper-
chromatism and significant mitosis. Stromal changes are 
patchy, so many sections need to be studied in the assess-
ment of a large tumour. Contrasting histological pictures 
of  fibroadenoma  and  phyllodes  tumour  are  shown  in 
Figures 7.18 and 7.19.

The stroma is notably more cellular than in a fibroad-
enoma, and is dominant in relation to the epithelial com-
ponent. The stroma is concentrated around the epithelial 
clefts. An excellent description of the histological details 
assessed  by  the  pathologist  is  provided  by  Azzopardi.13 
The  typical  macroscopic  appearances  of  giant  fibroade-
noma  and  phyllodes  tumour  are  contrasted  in  Figures 
7.13 and 7.21.

Aetiology

Phyllodes  tumour  is  clearly  related  to  fibroadenoma  in 
some  cases,  because  patients  may  develop  both  lesions 
and histological features of both lesions may be seen in 
the  same  tumour.  However,  whether  phyllodes  tumour 
develops from a fibroadenoma or both develop simulta-
neously, or whether phyllodes tumour may arise de novo, 
is not clear. Noguchi and colleagues16 have studied  this 

Fig. 7.18  Giant fibroadenoma – microscopic, hypocellular stroma.

Fig. 7.19  Phyllodes tumour – cellular stroma with marked 
pleomorphism.
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question by clonal analysis in three cases where fibroad-
enoma and phyllodes tumour were obtained sequentially 
from the same patients. In each case, both tumours were 
monoclonal  and  demonstrated  the  same  inactivated 
allele.  They  argue  cogently  that  the  phyllodes  tumour  
had the same origin as the fibroadenomas, so that certain 
fibroadenomas can progress to phyllodes tumours.

An  intriguing  study  by  Yamashita  et  al.79  looking  at 
immunoreactive  endothelin-1  (irET-1),  exemplifies  the 
manner  in which modern science  is elucidating mecha-
nisms that will obviously prove to be important in under-
standing  both  normal  breast  function  and  pathology, 
while allowing a  shift  in emphasis  from rodent models 
to human study. Tissue levels of irET-1 were measured in 
extracts from four phyllodes tumours and 14 fibroadeno-
mas. Immunoreactive endothelin-1 was demonstrable in 
all cases, but levels were very much higher in phyllodes 
tumour than in fibroadenoma. Endothelin-1 is primarily 
a potent vasoconstrictor, but has many other  functions. 
It causes a modest stimulation of breast fibroblast DNA, 
but can combine with insulin-like growth factor-1 (IGF-
1) to produce potent stimulation. ET-1 is not present in 
normal breast epithelial cells, but specific ET-1 receptors 
are present on the surface of normal stromal cells. ET-1 
receptors  are  found  on  the  cell  surface  of  phyllodes 
tumour  stromal  cells  but  immunoreactive  cells  were 
found within the epithelial cells but not the stromal cells, 
suggesting that ET-1 is synthesized by the epithelial cells 
of  phyllodes  tumours.  Hence,  this  provides  a  possible 
paracrine mechanism for the stimulation of rapid stromal 
growth often seen with phyllodes tumours.

What is important is that phyllodes tumour should not 
be  confused  with  pure  sarcoma  (without  any  epithelial 
element)  for  these  have  a  greater  degree  of  malignancy 
and lumping the two together can obscure the essentially 
benign nature of many phyllodes tumours. Immunocyto-
chemistry and electron microscopy show that the stromal 
cells in both benign and malignant phyllodes tumour are 
a mixture of fibroblasts and myofibroblasts.80

These  techniques  allow  differentiation  from  leiomy-
osarcoma and myoepitheliomas, which can mimic phyl-
lodes tumours but behave differently.

Clinical features

Haagensen2 reports approximately one phyllodes tumour 
to every 40 fibroadenomas. Our own hospital experience 
is  similar;  seven  phyllodes  tumours  were  diagnosed 
during one period when 332 fibroadenomas were treated. 

The  age  distribution  is  broad,  being  from  10  to  90  in 
Haagensen’s  series  of  84  patients,  but  with  a  majority 
between 35 and 55 years. Bilateral tumours are very rare, 
although  an  unusual  case  of  three  separate  tumours  in 
bilateral axillary ectopic breast tissue as well as a normal 
breast  has  been  reported.81  Phyllodes  tumour  is  rare  in 
patients before the age of 20, when it appears to behave 
in a particularly benign fashion, regardless of  the histo-
logical features.82 It has also been described in mammary-
like  glands  in  the  vulva,  in  the  male  breast  and  in  the 
prostate and seminal vesicle.

Most  tumours grow rapidly  to a  large size before  the 
patient  presents,  but  the  tumours  are  not  fixed  in  the 
sense of a  large carcinoma. This  is because  they are not 
particularly invasive; the bulk of the tumour may occupy 
much of the breast, or the whole of it, and produce pres-
sure ulceration of the skin, but still show some mobility 
on the chest wall (Fig. 7.20).

The  tumours  are  usually  softer  than  fibroadenomas, 
grossly  bosselated  and  the  skin  over  them  shows  large, 
dilated  veins.  The  axillary  lymph  nodes  are  not  usually 
involved;  a  reasonable  estimate  of  the  incidence  in  the 
malignant  subgroup  is  10%,  so  overall  the  figure  is  
very low.

On section, the tumour is well defined, but histologi-
cally may show limited invasion of the pseudocapsule of 
compressed breast tissue, accounting for the tendency to 
local recurrence. On cut surface, it has a moist, necrotic, 
characteristically brownish appearance (Fig. 7.21), some-
times  with  obvious  mucoid,  haemorrhagic  or  necrotic 
areas, and a softer consistency than a fibroadenoma.

Fig. 7.20  Phyllodes tumour in a middle-aged woman. Pressure 
has led to thinning of the overlying skin.
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The brown colour is notable even with smaller tumours 
(Fig.  7.22)  and  should  alert  the  surgeon  to  this 
diagnosis.

Behaviour

While  phyllodes  tumour  shows  a  distinct  tendency  to 
recur locally if excised by a close margin, local or distant 
metastasis is uncommon. In fact, those tumours assessed 
as benign after comprehensive histological study can be 
expected  to  have  an  excellent  prognosis,  especially  if 
treated  initially  by  complete  excision.  Those  which  are 
histologically malignant (phyllodes sarcoma) are unpre-
dictable  in  behaviour.  A  single-centre  study  of  32  cases 
provides a fair indication of behaviour.82 Benign tumours 
showed no recurrence  if completely excised, but half (6 
of  13)  incompletely  excised  recurred  locally.  No  recur-
rence was seen after complete excision of four borderline 
and four malignant tumours, but incomplete excision of 
a malignant tumour led to uncontrolled chest wall disease. 
A  report  from  Portsmouth83  reported  on  29  cases  of 
benign phyllodes tumour and had one recurrence at 25 
months in a patient with clear resection margins. Interest-
ingly, 12 of these patients had positive resection margins 
without  a  recurrence.  The  median  follow-up,  however, 
was  only  35  months  and  it  will  be  interesting  to  see  if 
further recurrences develop in the next few years.

In Treves and Sunderland’s study84 of 77 cases, 50% of 
those  classified as malignant metastasized.  It  is difficult 
to predict behaviour on histological grounds. It is gener-
ally  felt  that mitotic  rate  is  the best  guide,  although  far 
from uniformly predictive. A mitotic rate less than 4 per 
10 high power fields (HPFs) carried an excellent progno-
sis,  5–9/10  HPF  is  intermediate  and  more  than  10/10 
HPF carries a worse prognosis. Small tumours (less than 
4 cm  in  diameter)  have  an  excellent  prognosis,  and  a 
‘pushing’  margin  is  favourable.  There  are  some  indica-
tions  that  the  behaviour  of  phyllodes  tumours  can  be 
anticipated by the genetic changes identified by molecu-
lar biology.85

The  overall  favourable  prognosis  is  shown  by  Haa-
gensen’s series, in which only four out of the 84 patients 
are known to have metastasized. While we have seen local 
recurrence  in  patients,  none  has  as  yet  metastasized.  A 
series of 66  cases  from  the Mayo Clinic86  confirms  that 
most  behave  as  low-grade,  nonmetastasizing  tumours, 
but neither histological evaluation nor DNA analysis by 
flow cytometry gives a  reliable assessment of behaviour 
in an individual tumour.

Treatment

Age  is  important  in  the  management  of  these  lesions. 
Under the age of 20, they may be treated by enucleation 

Fig. 7.21  Giant phyllodes tumour – macroscopic brown, irregular, 
cellular, leaflike masses, necrosis and haemorrhage.

Fig. 7.22  Small benign phyllodes tumour. Note similarity to 
Figure 7.5, but with distinct brownish colour.
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since they almost invariably behave in a benign fashion. 
The situation is  less clear-cut  in older patients. Few sur-
geons  have  sufficient  experience  to  be  dogmatic  about 
management. Haagensen reports one of the largest series,2 
and  recommends  wide  local  excision  as  the  primary 
approach to treatment of benign phyllodes tumours. He 
had  a  local  recurrence  rate  of  28%  among  43  patients 
treated by local excision, with a minimum 10-year follow-
up. But only three of the recurrences required secondary 
mastectomy, and none has died from the tumour. Only 
1 in 21 patients treated by mastectomy (simple or radical) 
developed local recurrence; this was a phyllodes sarcoma 
which rapidly produced both local and systematic metas-
tases. Higher recurrence rates for benign than malignant 
phyllodes  tumour  have  been  reported  in  a  number  of 
series, reflecting a more casual surgical approach for the 
tumours considered less serious.

It  is clear  that  incomplete excision  is  the main deter-
minant of recurrence in benign and intermediate lesions. 
Why are high recurrences reported from most series when 
this is so well demonstrated? There are two main reasons: 
the  failure  to  anticipate  the  possibility  of  a  phyllodes 
tumour and the failure to define a technique which will 
ensure complete excision. The first can be met only by a 
high level of suspicion, and triple assessment of all masses 
before surgery. It is particularly important to avoid exci-
sion biopsy as a diagnostic procedure because it is almost 
impossible  to  effect  a  defined  excision  margin  of  a  
biopsy  cavity,  whereas  this  is  easily  done  as  a  primary 
procedure while the tumour is still in situ. For this reason, 
histological  diagnosis  should  be  made  by  core  needle 
biopsy.

Complete  macroscopic  excision,  with  a  suggested 
margin of 1 cm, can be ensured by appropriate technique. 
With  the  usual  technique  of  excision  while  applying  
traction to the mass, it is easy to dissect too close to the 
tumour at some point of the dissection. A reliable way to 
avoid  this  is  for  the surgeon to place  the  left fingers on 
the  mass,  and  dissect  outside  the  fingers,  with  traction 
only on the surrounding breast tissue. The inherent reluc-
tance to cut one’s own finger will ensure a full centimetre 
clearance  around  the  whole  circumference  of  the 
tumour!

For small  lesions where the diagnosis  is suggested by 
triple assessment or macroscopic appearance (soft, brown, 
fleshy  appearance),  the  tumour  should  be  excised  with  
a  1-cm  margin  of  normal  breast  tissue.  If  histology  is 
benign, this would be sufficient treatment, with a quad-

rantic excision for intermediate lesions. Where the diag-
nosis is first recognized on histological examination of an 
excision biopsy specimen, quadrantic excision of the scar 
is  recommended as a means of ensuring adequate  local 
clearance. For large lesions and recurrent lesions, a good 
clearance inevitably involves near total mastectomy and 
we  prefer  simple  mastectomy,  with  immediate  recon-
struction  should  the  patient  wish  it.  Mastectomy  is  a 
small price to pay for freedom from local recurrence, and 
reconstruction can readily  lessen  the price. We are  rein-
forced in this policy by the fact that the stroma sometimes 
shows increased malignancy with recurrence.

Zurrida  and  colleagues  take  a  more  conservative 
approach,87 recommending a ‘wait and see’ policy after a 
phyllodes  tumour  is  first  diagnosed  after  excision,  pro-
vided it is assessed as benign on histology. This is on the 
basis that only 10% of such cases recurred in their series. 
However,  this figure  is  lower  than other  series,  and  the 
avoidance of unnecessary surgery has to be set against the 
psychological stress to the patient of frequent follow-up, 
knowing that she has had a suboptimal procedure, and 
the  small but definite  risk of developing a more malig-
nant  recurrence. Clearly,  the optimal management  is  to 
make a preoperative diagnosis and ensure total excision 
at the primary operation.

Pseudoangiomatous hyperplasia

There are several reasons for considering pseudoangioma-
tous  hyperplasia  (PASH)  as  a  variant  of  fibroadenoma 
and thus as part of the ANDI spectrum. Clinically, mam-
mographically and sonographically it simulates a fibroad-
enoma (see Fig. 7.23). On macroscopic examination, the 
mass is well circumscribed with a firm greyish-white cut 
surface  so  that  it  resembles  a  fibroadenoma.  Histologi-
cally, it shows a fibrotic stroma with interconnecting slit-
like  spaces.  The  cytology  of  the  accompanying  spindle 
cells  varies  from  bland  to  plump,  proliferative  looking 
cells.  This  curious  lesion  was  described  during  Rosen’s 
careful analysis of vascular  tumours of  the breast  in the 
mid-1980s published as a series of papers in the American 
Journal of Surgical pathology.88  The  clinical  lesions  are 
uncommon but a careful study of 200 consecutive breast 
specimens showed that 23% had at least one microscopic 
focus of PASH, none suspected clinically.89

This condition is a benign stromal tumour that simu-
lates a vascular  lesion and must be differentiated histo-
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into angiosarcoma. Rosen believes the lesions most prob-
ably  arise  from  the  effect  of  endogenous  or  exogenous 
hormones on myofibroblasts.90 Powell et al. reviewed 40 
cases, palpable  clinically  in 39, with an age  range  from 
14 to 67, and a mean in the fourth decade.90

The  similarity  to fibroadenoma  is  also evident at  the 
molecular  level  since  both  express  CD34  and  bcl-2.91 
Anderson et al.92 demonstrated that these lesions expressed 
progesterone receptors and consider progesterone stimu-
lation as an aetiological factor. Zanella et al. showed that 
two of 14 lesions expressed both oestrogen and proges-
terone  receptors.93  These  authors  also  noted  associated 
glandular hyperplasia and considered PASH a focal form 
of breast stimulation.

Simple excision is adequate for the lesions, as well as 
for the uncommon recurrences, which may occur in the 
same  or  contralateral  breast.  One  incompletely  excised 
lesion regressed spontaneously. Salvador et al.94 have sug-
gested that no treatment beyond observation is necessary. 
Given the putative endocrine cause for this lesion it is not 
surprising  that  tamoxifen has been used although  there 
is no large study to confirm its usefulness.

Fig. 7.23  Sonogram of small fibroadenoma: well-defined, slightly 
lobulated hypoechoic nodule.

logically from an angiosarcoma. It is seen most often as 
an  incidental  histological  lesion  at  one  end  of  its  spec-
trum but at the other end can present as a clinical lump 
occupying the whole breast. It does not appear to change 
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Breast pain and nodularity

Key points and new developments

  1.  Mastalgia is now accepted as a common cause of morbidity, occasionally severe enough to interfere with quality of life, and 
then sufficient to justify careful investigation and treatment.

  2.  The basic cause of cyclical mastalgia is clearly endocrine in nature, but the precise mechanism(s) continues to elude 
investigators.

  3.  Cancer, sclerosing adenosis and postsurgery scars are rare but important causes, while referred pain often presents as 
mastalgia.

  4.  Most mild to moderate cases are seeking reassurance, and this is usually all that is required.

  5.  Management of more severe cases follows classification into cyclical and noncyclical cases, with the latter further divided into 
true noncyclical and musculoskeletal pain. Pain charts are an important aid to assessment.

  6.  Evening primrose oil for the mild to moderate case and danazol/tamoxifen for the moderate to severe case are the mainstays 
of treatment. Goserelin (an LHRH analogue) may be used for resistant and recurrent cases.

  7.  Lower than usual dosage has improved the therapeutic ratio with danazol and tamoxifen. Short courses, repeated if 
necessary, are preferred to longer, continuous therapy.

  8.  Cases refractory to standard treatment need careful individual assessment; some patients may benefit from psychological 
assessment and therapy.

  9.  Results of surgery, including mastectomy, are unpredictable, and surgery should be used only exceptionally.

10.  Mastalgia in the postmenopausal period is being seen more frequently in women on hormone replacement therapy (HRT); it 
is usually self-limiting and not of great severity.

11.  There is considerable overlap between cyclical mastalgia and premenstrual syndrome (PMS) but there are also significant 
differences, requiring differing approaches.

12.  For further reading, refer to: Santen RJ & Mansel RE. Review of the aetiology and management. Current concepts: benign 
breast disorders. New England Journal of Medicine 2005; 353: 275–285.
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Introduction

Mastalgia is one of the commonest symptoms in patients 
attending a breast clinic and is also the most frequent 
reason for breast-related consultation in general prac-
tice.1,2 Many terms have been used to describe mastalgia 

in the past, including the term ‘mastodynia’ introduced 
by Heineke in 1821 and ‘mazodynia’ used by Birkett in 
1850. The mixing of pathological with clinical terms 
noted in Chapter 4 has caused confusion in the past and 
it is better to use ‘mastalgia’ to denote the symptom of 
pain in the breast without any specific pathological con-
notation being implied.
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Historical note

The literature amply demonstrates that breast pain is the 
commonest presenting symptom of breast conditions 
and it would be natural to assume that it was a well- 
documented subject with clear definitions and guidelines 
for management. Until recently this was not the case; the 
literature devoted to mastalgia has been poor both in 
quality and in clarity. Most of the problem has been  
due to attempts to relate poorly defined clinical presenta-
tions with pathological terms as previously discussed in 
Chapter 4.

Birkett, in 1850, in his textbook of breast diseases3 
described breast pain as ‘mazodynia’ and noted two  
subtypes: with induration (nodularity) or without indu-
ration. He noted premenstrual exacerbation of tenderness 
in the nodular group and suggested aperients and tonics 
as treatment. Cheatle and Cutler4 in 1931 used the term 
‘mazoplasia’ to describe bilateral painful nodular breasts, 
and suggested it was present to some degree in all wom-
en’s breasts. Later authors used the all-embracing term 
‘chronic mastitis’ to denote painful nodular breasts,5,6 
with some attempting to define degrees of severity.7 Carl 
Semb described various degrees of painful nodularity in 
his exhaustive study of 1928,8 but also mixed sympto-
matic terms with pathological descriptions. Geschickter 
devoted a whole chapter in his 1945 book to the subject 
of mastodynia (painful breasts) and described many of 
the clinical features of mastalgia,7 but concluded, as had 
others before him, that mastodynia progressed into the 
various forms of chronic cystic mastitis.

Thus, despite a small number of exhaustive studies by 
these eminent clinicians and pathologists, there was no 
clear account of mastalgia as a symptom. In 1971, a 
special research clinic was set up within the Cardiff Breast 
Clinic, UK, in order to answer some of the questions 
regarding mastalgia and benign breast disease. The find-
ings of this mastalgia clinic, which has continued to study 
this problem to the present, form the substance of this 
chapter.

Frequency of breast pain

Ader et al.9 in 2001 attempted to establish the prevalence 
in the community. In this study 874 women between 18 
and 44 were recruited for interview by random number 
dialling in Virginia. Sixty-eight per cent reported some 
cyclical mastalgia and in 22% this was described as mod-

erate or severe. Interestingly, patients on the oral contra-
ceptive pill had less trouble, while there was a positive 
association with smoking, caffeine intake and perceived 
stress. Further, women with breast pain were twice as 
likely to have had a mammogram. The overall prevalence 
reflected these authors’ previous experience from a gynae-
cology clinic.

The frequency of breast pain as a presenting symptom 
of breast disorders in various clinics is shown in Table 
8.1.

The exact frequency is difficult to ascertain as many 
studies do not state the population from which the study 
group is drawn. An example is Geschickter’s detailed 
account, which described 375 cases of mastodynia seen 
in Baltimore over a period of 50 years, but the incidence 
of other breast conditions is not stated.7

A study from the USA12 shows a significant impact 
among a population of 1171 women attending a general 
obstetrics and gynaecology clinic. Sixty-nine per cent suf-
fered regular discomfort and 36% had consulted about 
their breast pain. Current moderate-to-severe pain was 
found in 11% of women. Mastalgia interfered with usual 
sexual activity in 48% and with physical (37%), social 
(12%) and work (8%) activity.

In general, it can be concluded that breast pain is 
present in about 50% of patients presenting to surgical 
clinics with breast problems, but higher levels of around 
65–70% were volunteered by women interviewed at a 
screening clinic and at screening carried out on site in a 

Table 8.1  Frequency of breast pain as a presenting symptom in 
benign and malignant breast disease

Study Percentage of patients 

complaining of mastalgia

Semb8 85

Southampton Breast Clinic10 50

Cardiff Breast Clinic 45

General practice13 47–52

Working population 66

(Cardiff Marks & Spencer Study)

UK screening clinic11 70

US obstetric and gynaecology 
clinic12

69

USA questionnaire study9 68

(Population study)
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group of working women at a large retail chain store (the 
Cardiff Marks and Spencer Study).

Mastalgia in breast cancer

Although this text does not deal with cancer, the role of 
breast pain in the diagnosis of early breast cancer is of 
considerable importance. Classic teaching was that early 
cancers were not painful, so that patients presenting with 
pain were unlikely to have cancer. While this is generally 
true for bilateral cyclical mastalgia, more detailed work 
has shown that pain does not exclude cancer, and may 
occasionally be the only presenting symptom of a sub-
clinical cancer. Several papers make the point that 
although breast pain is an uncommon symptom in breast 
cancer, it does not exclude the diagnosis.

Preece et al.13 noted that mastalgia indicating an under-
lying cancer differed from cyclical premenstrual mastalgia 
in that it was unilateral, persistent and constant in posi-
tion. Of 17 patients who presented with mastalgia alone 
out of a population of 240 operable breast cancers, they 
found five were T0 tumours and five T1 tumours, suggest-
ing that mastalgia as a sole presenting symptom is associ-
ated with smaller tumours. Preece’s work has been 
confirmed by an Italian study14 of 200 patients presenting 
with local breast pain and negative physical examination. 
Mammography detected subclinical cancer at the site of 
the pain in five patients.

The literature on this topic is generally consistent, as is 
shown by Table 8.2.

The converse side of this question is whether cyclical 
mastalgia reflects a hormonal environment which predis-
poses to breast cancer. Studies attempting to answer this 
question raise many difficulties, but the bulk of evidence 
suggests that any such predisposition is minimal. 
However, one matched, case-control study of 420 women 
showed a relative risk of cancer of 2.12 (95% CI = 1.31–
3.43) in those who gave a history of cyclical mastalgia, 
after allowing for confounding risks such as oral contra-
ceptive use and pregnancies.19 In a subsequent cohort 
study these authors reported an association between the 
duration of mastalgia and breast cancer risk, although the 
numbers are too small to allow generalization.20

Classification

Previous attempts at classification based on pathological 
terms did not give any practical help in the understanding 

or management of mastalgia. A pressing need was to  
classify accurately the symptom of mastalgia and this was 
initially done by drawing up a protocol in the Cardiff 
Mastalgia Clinic describing significant features of the 
symptom (Table 8.3).

In addition, a comprehensive gynaecological history 
was taken and careful physical examination performed. 
All the patients studied in the Mastalgia Clinic had already 
been examined clinically by an experienced breast surgeon 
and by mammography (when indicated) to exclude car-
cinoma of the breast and extramammary causes ranging 
from cervical spondylosis to biliary pain. These patients 
thus presented with painful breasts with or without  
nodularity. Cases with a discrete lump were managed as 
detailed in Chapter 5.

Table 8.2  Frequency of breast pain as a presenting symptom of 
operable breast cancer

Study Percentage of cancers 

presenting with pain

Preece et al.13 7

River et al.15 24

Haagensen16 5

Smallwood et al.10 18

Yorkshire Group17 5

Chiedozie and Guirguis18 8

Table 8.3  Contents of the Cardiff Mastalgia Protocol

Feature Examples

Descriptive terms Tenderness/heaviness/burning

Periodicity Continuous, intermittent

Duration

Distribution in breast

Radiation

Aggravating factors Physical contact

Relieving factors Analgesics/drugs/well-fitted 
brassiere

Diurnal pattern

Disturbance of lifestyle Sleep loss/marital problem/can’t hug 
children

Dominant hand
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Analysis of the initial 232 patients studied with this 
protocol defined certain patterns of mastalgia.21 The fre-
quency of each type is shown in Table 8.4.

The general validity and utility of this classification has 
been confirmed, with some modifications, in 25 years’ 
experience in the Cardiff Mastalgia Clinic.

Cyclical pronounced pattern

The commonest type of pain is related to the menstrual 
cycle, and particularly to ovulation (Fig. 8.1). Clearly, 
many women experience 2 or 3 days of premenstrual 
breast tenderness or heaviness every month and this 
should be regarded as normal (Fig. 8.2).

Fine nodularity which begins a short time before men-
struation and regresses postmenstrually is equally normal; 
the difficult problem is deciding where normality ends 
and disease begins. When the normal discomfort is 
exceeded, we have used the term ‘cyclical pronounced 
mastalgia’.

The cyclical group has been given the adjective ‘pro-
nounced’ to denote the increased intensity of the symptom 

Table 8.4  Frequency of patterns in 232 prospectively 
documented mastalgia patients

Pattern/diagnosis Number (%)

Cyclical pronounced 93 (40)

Noncyclical 62 (27)

Tietze’s syndrome 25 (11)

Trauma (post-biopsy) 19 (8)

Sclerosing adenosis 11 (4.5)

Cancer 1 (0.5)

Miscellaneous/non-breast 21 (9)

From Preece et al.21

Fig. 8.1  Basal body temperature chart recorded by a patient with mastalgia. The first two cycles show a biphasic ovulatory pattern and 
breast pain (shown as black/grey shading) occurred for about 2 weeks premenstrually in the first cycle (top level) and for about 4 days in the 
second cycle. No pain occurred in the third cycle (lower panel) which appears to have a nonovulatory temperature pattern. This chart 
demonstrates the association of mastalgia with ovulation and the variation in one woman from cycle to cycle. XXXX = menstrual period.
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defined either by duration (>1 week per cycle), or by 
severity documented using a pain chart (Fig. 8.3).

Severity is necessarily a subjective assessment, as is all 
assessment of pain in clinical practice, but obtrusive fea-
tures in the lifestyle, such as sleep loss, work disturbance 
or interrupted sexual activity, can give some guide. This 



Breast pain and nodularity 8

111

group probably represents the ‘mastodynia’ group of pre-
vious reports, although some authors state that associated 
nodularity excludes mastodynia. The cyclical pronounced 
patient almost invariably has nodularity of a varying 
degree which is maximal in the upper outer quadrant, 
and shows cyclicity similar to the pain.

Other characteristics of the cyclical pronounced 
group are shown in Figure 8.4 and it is worth noting 
that the terms ‘heaviness’ and ‘tenderness to touch’ 
are used frequently to describe symptoms of the 
pattern.

Bilateral pain and nodularity are also common. The 
pain often radiates to the axilla and down the medial 
aspect of the upper arm, presumably as a referred pain 
via the intercostobrachial nerve. A well-taken history will 
often reveal the temporal association with the menstrual 
cycle, but we have found a simple pain chart to be 
extremely useful in displaying this pattern (see Fig. 8.3). 
This is essential in patients who have had a hysterectomy. 

A pain chart is readily completed by most patients and 
has the added advantage of giving a simple quantitation 
to the symptom (days of pain) which is useful for assess-
ing effectiveness of therapy.

Mammography has proved unhelpful in the cyclical 
pronounced pattern, as the non-specific changes of radio-
logical density ascribed to ‘fibroadenosis’ have been the 
main feature, and no specific radiological appearance cor-
relates with the site or side of pain.

Noncyclical pattern

The second largest group (27%), the noncyclical pattern, 
is distinguished principally by its lack of relationship 
with events in the menstrual cycle and again is well shown 
by the pain chart (Fig. 8.5).

Detailed analysis of 72 noncyclic patients has shown 
that they fall into two main groups: true noncyclical mas-
talgia and musculoskeletal pain (Fig. 8.6).22

Fig. 8.2  Breast pain chart showing daily recording of breast pain. The chart shows 3–4 days of mild premenstrual pain per cycle, which 
would be regarded as normal. P, period.
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Fig. 8.3  Pain chart of a patient with cyclical pronounced mastalgia showing 2–3 weeks of severe premenstrual mastalgia per cycle over 6 
months.
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Fig. 8.4  The clinical features of cyclical mastalgia. It is 
premenopausal; mean age = 34 years. Descriptive terms are 
‘heaviness’ and ‘tenderness to touch’, relieved by menstruation and 
menopause. UOQ, upper outer quadrant.
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Fig. 8.5  Pain chart showing a noncyclical pattern of mastalgia. There is no demonstrable relationship to any phase of the menstrual cycle.
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Fig. 8.6  The types of noncyclical mastalgia. (From Maddox et al.22)
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The two groups are roughly equal in frequency of pres-
entation, although this varies with the efficiency of screen-
ing before reaching the mastalgia clinic. The mean age of 
the musculoskeletal group is greater (39 years vs 34 years) 
and the duration of pain shorter (15 months vs 35 
months).

True noncyclical breast pain

This pattern occurs in both pre- and postmenopausal 
women in contradistinction to the cyclical pattern but  
the mean age of these patients is similar at 34 years. The 
noncyclical pattern differs in several respects from the 
cyclical. The pain tends to be well localized in the breast 
and is more frequently subareolar or upper outer quad-
rant. Simultaneous bilateral pain is not uncommon and 
the descriptive terms of ‘burning, drawing or abscess-like’ 

are different. Other terms indicative of a transient sharp 
quality, such as pricking or stabbing, have also been com-
monly used, and such pain may last for minutes or days 
at a time. When the pattern was assessed quantitatively 
using a linear analogue scale (see later), it was scored by 
the patients at a lower intensity than the cyclical pattern. 
Nodularity is less prominent than in the cyclical group, 
but is still seen in 54% of patients. When differentiated 
from musculoskeletal pain, noncyclical breast pain has  
a better response to hormonal therapy than previously 
thought. About half will have a useful response to danazol, 
with a similar response rate reported for tamoxifen.23 Half 
will have a spontaneous remission, but after a mean 
period of 27 months.

Mammography has been of some interest in the non-
cyclical group, as the radiological changes of coarse cal-
cification and ductal dilatation attributed to duct ectasia 
or periductal mastitis have been commonly seen in this 
group. Of the 62 patients documented, no less than 42 
showed radiological evidence of duct ectasia somewhere 
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in the painful breast, and of these 20 showed the typical 
coarse calcification at the site of complaint. These find-
ings led us initially to describe the noncyclical pattern as 
the ‘periductal mastitis’ pattern, but we prefer to use the 
‘noncyclical’ term, firstly because it conforms to our prin-
ciple of not mixing symptomatic with pathological terms, 
and secondly because we have no histological evidence 
that noncyclical pain is due to the pathological changes 
of duct ectasia.

A further term, ‘the trigger spot’, has been introduced 
for this pattern, or at least a subgroup of it,24 based on 
the special feature that pressure by palpation at the  
indicated site of pain will reproduce the patient’s pain. 
However, in our experience, while this picture is seen in 
some patients, it does not describe the overall group and 
there is no correlation with any histological finding at the 
site of complaint.25 We feel it is best reserved as a small 
subtype of noncyclical mastalgia.

Chest wall (musculoskeletal) pain

Musculoskeletal pain is almost always unilateral (92%) 
and falls into two groups: Tietze’s syndrome and lateral 
chest wall pain.22 A good response is often obtained with 
an injection of steroid and local anaesthetic.

Tietze’s syndrome26 or painful costochondral junction 
syndrome is not a true breast pain but the pain is often 
felt in the region of the breast overlying the costal carti-
lages, which are the source of the pain (Fig. 8.7).

It has a characteristically chronic time course and, on 
examination, one or several costal cartilages are tender 
and feel enlarged. Typically, the pain is felt within the 
medial quadrants of the breast and increased pain occurs 

on pressure over the affected cartilage. Radiological exam-
ination of these patients reveals no abnormality in the 
costal cartilages or specific features in the breast.

Lateral chest wall pain most commonly occurs in the 
anterior axillary line and is related to the slips of origin 
of the serratus anterior muscle. Less commonly the tender 
area is just lateral to the midclavicular line. These syn-
dromes are treated by explanation and reassurance. In our 
experience local injections of steroid and local anaes-
thetic are not usually necessary, although they have been 
reported to be effective.27 These noncyclical-type pains 
can be managed effectively with topical nonsteroidal 
application as was demonstrated in a trial of diclofenac 
gel in 48 women which showed that 50% of the women 
were pain free after 6 months of topical therapy.28

Trauma

The trauma group, 8% of the total, complained of a per-
sistent noncyclical-type pain localized to a previous 
benign biopsy scar. There were no specific findings apart 
from the presence of the scar, but on enquiry it was 
revealed that several of the biopsies had been compli-
cated by infection or haematoma, and some of the painful 
scars had been made across Langer’s lines of tension. 
However, prolonged breast discomfort of annoying degree 
can follow even simple, uncomplicated biopsy. Indeed, 
the considerable incidence of long-term pain after all 
forms of breast surgery is not always appreciated. In a 
study of 282 patients undergoing major breast surgery, 
one-third to one-half still had pain after a year. It was 
particularly troublesome after mastectomy with recon-
struction, and after subpectoral implant insertion.29 Kudel 
et al. reported in 2007 a study of 278 women some years 
after mastectomy.30 They identified three types of pain: 
phantom symptoms, scar pain and other pain, and found 
that such pains may cause considerable distress.

Other causes

Cancer was an uncommon cause of pain in the Cardiff 
series as these cases were filtered out in the general breast 
clinic. Thus, only one case of a cancer developing during 
observation in the Mastalgia Clinic was seen in Preece’s 
original study. This patient had a well-localized pain with 
no lump at presentation and negative mammography, 
but the pain persisted for 1 year and a repeat mammo-
gram showed an impalpable cancer. Cancer usually shows 
a noncyclical pain chart, as illustrated in Figure 8.8.

Fig. 8.7  The clinical features of Tietze’s syndrome. It is often 
unilateral; any age; no time pattern; no palpable abnormality; 
chronic course.

Tender over a
costal cartilage
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The miscellaneous group (see Table 8.4) consisted  
of patients who were unclassifiable into the preceding 
groups or were shown to have pain due to a non-breast 
cause, such as gallstones or angina. About 10–13% of 
patients presenting with breast pain will be found to have 
a cause outside the breast, particularly of musculoskeletal 
origin, such as cervical spondylosis.31

Other general findings for the whole group of patients 
were that mastalgia is commoner in the left breast and 
half of the patients had experienced pain for over 1 year 
prior to consultation. Thus, mastalgia is often prolonged 
and seems to have a predilection for the left breast, as 
does cancer and most breast pathology.

In summary, there are three major pain patterns: the 
cyclical pronounced, noncyclical and chest wall pain, and 
only these three will be considered further in the discus-
sion of therapy.

Aetiology of mastalgia and nodularity

History

Many of the surgeons who wrote about the clinical 
description of mastalgia also speculated on the cause of 
the condition, but modern hormone estimations were 
unavailable and most of the conclusions remained pure 
speculation. Several workers suggested that some ovarian 
influence was responsible for the cyclical pattern of mas-
talgia as they had noted the association with the men-
strual cycle and also the absence of the problem after the 
menopause.4,7 Perhaps we should not be too critical of 
these scientists because aetiological terms coined by them 
have a very familiar ring today and endocrinology was far 

less advanced. Cutler proposed a luteal abnormality and 
Geschickter described a relative hyperoestrogenism.

Other theories were those of excessive water retention 
and, more importantly, neuroticism. As early as 1829, 
Astley Cooper began the trend of describing mastalgia 
patients as ‘being of a nervous disposition’ but also added 
that this was a personal impression.32 Unfortunately, this 
trend continued, without any rational scientific basis, and 
was brought up to date almost a century and a half later 
by a leading gynaecologist with the comment in an influ-
ential gynaecology textbook that mastalgia patients were 
‘frustrated, unhappy nulliparae’.33 Even such an authority 
as Haagensen wrote that women with severe breast pain 
were ‘in general, unstable and hypochondriacal although 
they are not frankly psychotic’.

These impressions and hypotheses have now been 
examined scientifically.

Studies of aetiology

Water retention

Oedema due to water retention has been suggested as a 
cause of both mastalgia and the premenstrual syndrome 
because women had reported weight gain and breast and 
ankle swelling in late cycle. As a result, treatment with 
diuretics was proposed.34 There was, however, no study 
in the literature showing that general oedema was associ-
ated with mastalgia. At the Cardiff Mastalgia Clinic, we 
therefore carried out estimations of total body water 
using tritiated water in mastalgia patients and asympto-
matic normal women.35 The results clearly showed that 
there were no significant differences in water gain between 

Fig. 8.8  Pain chart of a patient who subsequently developed a small palpable cancer at the site of pain. The chart shows a typical 
noncyclical but persistent pattern.
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the fifth and twenty-fifth days of the cycle when mastalgia 
patients were compared with normal controls, and this 
was true even for the cyclical group who displayed the 
typical premenstrual increase in breast pain. This suggests 
that simple retention of body water does not seem to be 
correlated with mastalgia, although it might be argued 
that intramammary oedema is more important. Breast 
swelling is common in the luteal phase when assessed 
volumetrically.36,37 This work has been confirmed since it 
has been possible to study the water component of breast 
volume changes using magnetic resonance imaging 
(MRI).38

Psychoneurosis

We next turned our attention to the hypothesis that mas-
talgia patients were more neurotic than other patients, as 
suggested by Astley Cooper. Using the well-validated 
Middlesex Hospital Questionnaire (MHQ), specifically 
designed as a rapid screening test for differentiating 
between ‘normals’ and psychiatric cases,39 the psychoneu-
rotic profiles of 300 patients presenting to hospital with 
mastalgia (cyclical and noncyclical) and 156 patients pre-
senting with varicose veins were tested.40 The scores of the 
varicose vein and mastalgia patients were significantly 
lower than those of psychiatric out-patients, which had 
been published by the MHQ designers (Table 8.5).

Moreover, the only differences between mastalgia cases 
and varicose vein patients were in favour of the former 
(although a different pattern has been shown in treatment- 
resistant cases – discussed later in this chapter). This study 
showed conclusively that there is no scientific foundation 
for the impressions of those who believed mastalgia 
patients to be psychoneurotic. Psychological aspects of 
mastalgia are discussed more fully in Chapter 19.

Endocrine abnormalities

The advent of accurate radioimmunoassays for estima-
tion of blood hormones and the discovery of human 
prolactin as a separate entity from growth hormone 
caused a rapid upsurge in interest in the ‘hormonal imbal-
ance’ hypotheses previously discussed. From previous 
work, three main theories emerged regarding the aetiol-
ogy of painful nodular breasts:

• increased oestrogen secretion from the ovary
• deficient progesterone production (‘relative 

hyperoestrogenism’41)
• hyperprolactinaemia.

Early studies failed to support the first two theories, as 
steroid levels were found to be no different in patients 
and controls,42–44 but a French group in 1979 showed a 
significantly depressed level of luteal progesterone,41 thus 
supporting the second theory. Furthermore, the same 
group obtained symptomatic relief by correcting the 
depressed progesterone level with an exogenous pro-
gestogen. Unfortunately, no other group has been able to 
find a definite defect in luteal-phase progesterone and in 
all British and American studies there was no significant 
difference between mastalgia patients and controls.43,45

Our experience is similar, and in a study of 50 mastal-
gia patients and 18 controls we failed to show any differ-
ence in luteal-phase progesterone between the two 
groups.46 Further studies of the free fraction of progester-
one measured daily in the saliva failed to reveal any dif-
ferences between controls and mastalgia patients in Wales 
or Scotland.47,48 In contrast, a study of 671 patients on 
parenteral medroxyprogesterone acetate for contracep-
tion and 1433 controls showed a halving of clinically 
significant mastalgia in the contraception group.49 The 
case for a luteal defect therefore remains unproven and 
the therapeutic value of progestogens is also debatable 
(see later). One review concludes that there are no signifi-
cant differences in basal levels of ovarian steroids and 
gonadotrophins in women with benign breast conditions 
compared with controls.50

Prolactin was only accepted as a separate hormone 
from 1970 onwards, and a specific radioimmunoassay 
became available a year later, but has since received a 
great deal of attention. As the major lactogenic hormone, 
there are prima facie reasons for believing that it may play 
a role in a condition which is thought to be due to over-
stimulation of a normal physiological process. However, 
although several studies of random basal prolactin levels 
showed no significant differences between normals and 

Table 8.5  Neuroticism scores of mastalgia patients compared 
with patients with varicose veins, and psychiatric outpatients – 
mean (SD)

Mastalgia

(n = 300)

Varicose veins

(n = 156)

Psychiatric 

outpatients

(n = 173)

Anxiety 7.6 ( 0.23) 7.8 ( 0.30) 11.0 ( 0.26a)

Depression 4.2 ( 0.16) 5.1 ( 0.21) 7.6 ( 0.29a)

Phobia 5.0 ( 0.16) 5.7 ( 0.22) 6.8 ( 0.29a)

a Significantly greater than mastalgia or varicose vein groups. High scores 
imply abnormality (MHQ questionnaire).
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patients with benign breast disorder (review by Wang and 
Fentiman50), analysis of prolactin secretion in normal 
women has shown that the hormone is secreted in a 
pulsatile manner and has a diurnal variation.51 These 
factors suggest that random sampling of basal prolactin 
is inappropriate. In order to avoid these problems, Malar-
key et al. measured 24-hour profiles, but again failed to 
find any differences between controls or biopsied benign 
disease cases at any time of the day or night.44 One further 
study of daily sampling at a fixed time throughout the 
menstrual cycle revealed a small but statistically signifi-
cant difference between women with cystic disease and 
controls.52

The above studies were performed on random or 24-
hour basal prolactin levels, but a more recent approach 
is the examination of the dynamics of the pituitary release 
of prolactin.

Prolactin is almost unique in that its secretion is toni-
cally inhibited by dopamine (Fig. 8.9), but neural control 
of prolactin is extremely complex.53

However, prolactin secretion by the pituitary can be 
stimulated by the use of thyrotrophin-releasing hormone 
(TRH) and domperidone. Both agents produce an imme-
diate rise in serum prolactin in normals and test different 
sections of the control system, as TRH is directly stimula-
tory to the lactotrophs while domperidone antagonizes 

the inhibitory action of dopamine on prolactin secretion. 
Peters and colleagues examined the stimulated prolactin 
response to TRH in a mixed group of benign disease 
patients and found that the patients with mastalgia had 
a significantly greater rise in prolactin compared with 
controls.54

We also examined the pituitary control of prolactin 
secretion in 17 patients with cyclical mastalgia compared 
with 11 controls and confirmed Peters’s findings that the 
TRH-induced rise of prolactin is significantly greater at  
20 minutes (Fig. 8.10) and is maintained for up to 60 
minutes postinjection.55

The basal prolactin levels were not significantly differ-
ent between the groups. The enhanced prolactin response 
is also seen after domperidone administration (Fig. 8.11), 
whereas the thyroid-stimulating hormone (TSH) response 
to TRH is not different between mastalgia patients and 
controls.

These studies strongly suggest that there is a distur-
bance of hypothalamic control in women with cyclical 
mastalgia and this ‘fine tuning’ defect may be the primary 
problem in painful nodular breast disease. It is of  
interest that a similar defect has been demonstrated in 
the cyclical oedema syndrome, which has many similari-
ties to cyclical mastalgia although they are distinct 
conditions.56

Many believe that stress may impact on the hypotha-
lamus and thus produce elevated hormone levels, 
although there is no literature on breast pain to support 
this view (Fig. 8.9).

Caffeine and methylxanthines

Other theories that have been put forward include the 
overstimulation of breast cells due to interference with 
adenosine triphosphate (ATP) degradation by methylx-
anthines consequent on high caffeine intake.57 There is 
some biochemical evidence to support this contention, 
but caffeine intake appears to be much lower in British 
women than is common in the USA and may not be  
relevant in the UK. Even in American women, the serum 
caffeine and theobromine levels were found to be identi-
cal, although the catecholamines were significantly raised 
in women with mastalgia.58 The epidemiological evidence 
for the potential role of caffeine has been conflicting as 
case-control studies have both supported59,60 and 
opposed61–63 any association.

The methylxanthine intake varies between different 
cultures and a proper trial of withdrawal of a dietary 
substance is difficult to control, so these results need 

Fig. 8.9  The control of prolactin secretion. The principal control is 
the tonic inhibitory effect of dopamine, but note that oestrogen 
acts to elevate prolactin levels. In practice, the relationships are 
more complicated than depicted in this simple diagram.
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Fig. 8.10  TRH test in women with cyclical and noncyclical pain 
and controls. The cyclical mastalgia patients (n = 17) show a 
significantly increased peak release of prolactin at 20 minutes. The 
noncyclical patients (n = 7) have a similar response to controls (n = 
11). Values given are the mean (1 SEM. Mann-Whitney U test). 
(From Kumar et al.,55 with permission of Cancer.)

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

3000

3400

3200

3600

3800

4000

4200

4400

4600

4800

5000

5200

Time (minutes)

-15 0 20 60 90

TRH
200µg i.v.

Pr
ol

ac
tin

 (m
U

/L
)

n = 17
n = 11
n = 7

  * p = non-significant
** p = < 0.005

**

**

*

*

*

*
*

*

*

further study. However, if a patient with mastalgia was 
found to have an intake in excess of 10 cups of coffee a 
day, it would seem worth suggesting a change to decaf-
feinated coffee.

The caffeine methylxanthine hypothesis has been chal-
lenged by several investigators. Two case-control studies, 
one of histologically diagnosed benign breast disease and 
one of ‘fibrocystic’ disease, both failed to show an associa-
tion with coffee consumption.63,64 A randomized trial of 

Fig. 8.11  Domperidone test in women with cyclical mastalgia (n = 
12) compared with controls (n = 11). Domperidone 10 mg i.v. 
(bolus) gives a typical high peak of prolactin secretion but the 
cyclical mastalgia patients show a significantly higher peak prolactin 
release at 20 minutes. Values given are the mean (1 SEM. Mann-
Whitney U test). (From Kumar et al.,55 with permission of Cancer.)
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caffeine reduction with non-blind assessment showed 
some reduction in breast nodularity in the coffee-abstain-
ing group, but the changes were minor and there was no 
correlation of palpable nodularity at entry to the study 
with coffee consumption at that time.65

Several studies of caffeine restriction in the treatment 
of mastalgia have been performed, although some of 
these have been directed at reduction of benign prolifera-
tive disease. Minton and co-workers originally reported 
that caffeine restriction produced improvement in symp-
toms, but these studies were uncontrolled.66 Subsequent 
randomized trials have failed to demonstrate a clear 
advantage for caffeine restriction.65,67 Despite this, recom-
mendations on caffeine restriction still appear in official 
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publications on fibrocystic disease (California Pacific 
Medical Center leaflet, 2008).

Prostaglandins and essential fatty acids

Horrobin and Manku proposed an hypothesis that there 
is an abnormality of prostaglandin synthesis secondary 
to deficient essential fatty acid (EFA) intake in the diet.68 
This is supported by circumstantial evidence that other 
stigmata of EFA deficiency, such as increased sebum secre-
tion, are commoner in benign breast disorder patients.69 
Measurements of plasma fatty acids70 have confirmed 
abnormal profiles in patients with mastalgia, with pro-
portions of saturated fatty acids increased, and EFA 
reduced. Treatment with evening primrose oil improved 
the profiles towards normal, but this was not necessarily 
associated with a clinical response. The end result of EFA 
deficiency is postulated to be amplification of prolactin 
effects on breast cells because of deficient production of 
prostaglandin E1.

Other workers have reported lipid abnormalities  
unrelated to EFAs, with elevation of HDL-C in cyclical 
mastalgia patients, but not in noncyclical patients.71 They 
also report an improvement in symptoms consequent on 
a low-fat dietary regimen.

Miscellaneous factors

Mastalgia is reported in a wide and diverse range of con-
ditions, mainly associated with events during reproduc-
tive life. Examples range from a 17% incidence of new or 
more severe mastalgia following tubal ligation72 to the 
expected association with macromastia (see Ch. 15). An 
excess in patients who have not breastfed and in women 
not undertaking active exercise has been reported.73

An interesting observation was made by Peters74 that 
breast pain correlated positively with degree of ductal 
dilatation, as demonstrated by ultrasound. Mastalgia is 
sometimes precipitated by prescription of drugs, espe-
cially psychotropic drugs, such as phenothiazines, herbal 
remedies such as ginseng, or recent commencement of 
hormone replacement therapy (HRT). These examples 
illustrate the importance of taking a comprehensive 
history, even though the majority of patients will have no 
specific underlying cause.

Pain in the nipple and areola, including that due to 
vasospasm, is discussed in Chapter 12.

In summary, it is clear that the cherished and widely 
accepted hypotheses of neuroticism and general water 

retention have found little support in experimental results, 
and modern work suggests that control mechanisms of 
pulsatile secretion of gonadotrophins and/or prolactin are 
abnormal in patients with painful nodular breasts. This, of 
course, just moves the basic questions back one stage, 
leaving the aetiology of such hormonal abnormalities as 
the next question to be answered. The possibility of an end-
organ abnormality remains to be investigated in detail.

Management of patients with mastalgia

The first consideration in management is the taking of a 
careful history and examination of the breast. If a domi-
nant or discrete lump is present, management is as 
detailed in Chapter 5. The group of patients remaining 
comprises those with mastalgia and nodularity and those 
with diffusely nodular breasts that are painless. The latter 
group requires nothing other than exclusion of significant 
pathology and can be discharged if there are no other 
indications for follow-up. The next section on therapy 
deals with patients with mastalgia irrespective of the  
presence of nodularity, and the term ‘mastalgia’ is used 
to denote pain with or without nodularity.

Each patient must have her symptomatology assessed 
carefully so that the pain can be designated as cyclical or 
noncyclical, and if the latter, true noncyclical breast pain 
or musculoskeletal pain.

Reassurance and other supportive measures

For patients with mastalgia of whatever pattern, the first 
and most successful treatment is reassurance that their 
symptoms are not due to cancer. Geschickter stated that 
‘cancer should be excluded; rule out infection, reassure 
and give support’ and Billroth emphasized that ‘friendly 
advice, reassurance and the banishment of suspicion and 
fear of dread disease is of great importance’. These quota-
tions have been emphasized because the manner of deliv-
ery and conviction of the reassurance are very important, 
as it is certainly true that many women consult surgeons 
about their mastalgia because they fear there is cancer in 
their breasts. Reassurance of these patients does not cure 
their breast pain but it does alter their attitude to the pain, 
so that it is no longer a serious problem.

One of the difficulties with active reassurance is that 
many surgeons in the past disliked using the term ‘cancer’ 
in the patient’s presence (even when discussing the 
absence of the condition), and so resorted to various 
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euphemisms, which are open to misinterpretation. For 
example, the following statement of reassurance was 
actually made to a patient with painful nodularity: ‘You 
have something in your breast; don’t worry about it and 
as there is nothing I can do about it, there’s no point in 
me seeing you again.’ Most clinicians would translate this 
sentence as: ‘You have fibroadenosis (ANDI); it is harm-
less and the cause is unknown, but as I don’t know of any 
useful treatment for the pain, I don’t think you need to 
come to out-patient’s for a repeat visit.’ However, the 
patient’s translation was: ‘I have cancer; it is incurable and 
the surgeon is abandoning me!’ More recently, there is a 
readiness to discuss the issues around cancer in patient 
management.

These points are made to underline that sympathetic, 
detailed reassurance is required and in our Mastalgia 
Clinic we have successfully treated 85% of 1000 mastal-
gia patients by simple reassurance. In a recent review of 
the Edinburgh Breast Clinic, McFayden et al. found that 
of 797 patients referred to the breast clinic only 213 were 
deemed to have sufficiently severe pain to be referred to 
the Mastalgia Clinic.75

Some clinicians agree with Geschickter’s recommenda-
tion of support for the painful breast. We generally find 
that our patients with persistent mastalgia have already 
fitted themselves with the most comfortable brassiere they 
could find. However, there is a report of the therapeutic 
value of a well-fitting brassiere,76 although the placebo 
effect of fitting a specially designed brassiere in the hospi-
tal must have played a considerable part in the good 
results obtained. A more recent report suggested that a 
sports bra may be helpful,77 but there are no randomized 
data examining support from a bra versus no support.

It is inevitable that patients attending a breast clinic 
with breast pain will be anxious, and the effectiveness of 
relaxation therapy has been investigated in Aberdeen.78 
Patients were randomized to receive relaxation therapy 
(via an audio tape) during the middle month of a 3-
month observation period, against no therapy for the 
controls. Sixty-one per cent of the intervention group had 
a response at a Cardiff Breast Score grade I or II, compared 
with 25% in the control group.

The next step in management is concerned with those 
patients who have been reassured, but still find that mas-
talgia causes considerable interference to their lives. This 
group, in our experience, is about 5% of the new patient 
referrals to a breast clinic and the mastalgia in this group 
may be so severe as to cause relationship problems within 
the family because a husband is unable to touch his wife’s 

breasts for 3 weeks every month or children are unable 
to hug their mother.

Since there is no clear-cut diagnostic pathophysiology 
in mastalgia, hormonal investigations have little place  
in management apart from a routine prolactin level in 
cases with galactorrhoea or amenorrhoea, to exclude a 
prolactinoma. It should also be remembered that a 
common presentation of both mastalgia and amenor-
rhoea is pregnancy, but this should have been excluded 
by an accurate history, and if necessary by a pregnancy 
test.

In cases where the onset of pain corresponds to institu-
tion of drug therapy, consideration should be given to 
stopping or substituting the drug, depending on the indi-
cations for the drug, and taking into account the fact that 
mild mastalgia of this type will frequently decrease spon-
taneously with time.

The contraceptive pill

The role of oral contraceptives in the epidemiology of 
breast cancer is hotly debated and, due to the long lag 
between hormonal events and breast cancer occurrence, 
the matter remains unresolved. However, in terms of 
benign breast disorders, most reports have indicated  
a protective effect.79,80 We have recorded the type of  
oral contraceptive taken by our mastalgia patients but  
on analysis there are no correlations between pain  
patterns and brands. Some women may experience mas-
talgia for the first time on starting a new oral contra-
ceptive but most mastalgia then tends to disappear or is 
minimal.

In a study of 44 patients suffering from mastalgia/
nodularity at the time of starting oral contraception, 53% 
found an improvement in their mastalgia, but nodularity 
improved in only 8%.81

If a patient has severe mastalgia that starts for the  
first time on commencing oral contraception, it is worth 
advising either a change to a lower dose or, if already on 
a 30 μg pill, a change to a different brand. Little is known 
of the exact effects of exogenous ‘balanced’ mixtures of 
oestrogens and progestogens, as the controversy regard-
ing the ‘potency factors’ of different progestogens has 
shown.82,83 If mastalgia remains a major problem, then 
occasionally a change to mechanical methods of contra-
ception may be helpful, but there is no guarantee of 
response and the risks of an unwanted pregnancy are 
increased. In our experience, the severity of the mastalgia 
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dictates whether the patient will readily agree to stop 
taking the oral contraceptive.

Drugs available for treating mastalgia

The many different hypotheses of aetiology of benign 
breast disorders discussed in the previous section have 
given rise to a number of specific therapies which are 
perhaps more logical than the previous empirical treat-
ments (Table 8.6).

However, it is important to distinguish clearly between 
controlled and uncontrolled studies because there is a 
powerful placebo effect in subjective symptoms such as 
pain. Our benchmark for studies is the double-blind, 
placebo-controlled trial and we have used this technique 
in nearly all of our therapeutic studies.

We have devised a number of objective methods of 
assessment which can be analysed and submitted to  
statistical analysis, including pain charts indicating 
number of days of symptoms per month, visual linear 
analogue (VLA) scales for patient assessment of severity, 
and clinician assessment of tenderness and nodularity. 
The results can be expressed in absolute and comparative 
terms, pre- and post-treatment, for each individual  
(Fig. 8.12).

We have also found it helpful to have an overall 
response grade – the Cardiff Breast Score (CBS) – to assess 
the benefit of treatment (Table 8.7).84

Doppler measurement of breast vascularity has been 
used to monitor response to drug therapy in mastalgia, 

with a good correlation reported.85 This may prove a 
useful approach, but requires wider confirmation in view 
of the operator dependency of this technique.

Diuretics

One of the popular treatments, certainly among primary 
healthcare physicians, is the administration of diuretics. 
These have no rational basis, as was demonstrated by the 
lack of correlation between retention of body water and 
symptoms.35 As no placebo-controlled trial has shown 
any beneficial effect, it is likely that their apparent ‘effi-
cacy’ in general practice is due to the placebo effect. Pain 
is the subjective symptom par excellence, and for this 
reason all studies in mastalgia should be at least placebo 
controlled and preferably randomized between the active 
and placebo therapies.

Progestogens

The luteal deficiency hypothesis, championed by Sitruk-
Ware and his colleagues,41 had also been considered by 
earlier workers and attempts were made to correct the 
progesterone deficiency by administration of luteal 

Table 8.6  Mastalgia: aetiological hypotheses and treatments

Hypothesis Treatment

Hyperoestrogenism Androgens/antioestrogens 
(tamoxifen)/LHRH agonists

Luteal insufficiency Progesterone/progestogens

Hyperprolactinaemia Bromocriptine (dopamine 
agonist)

Increased gonadotrophin Danazol (antigonadotrophin)

Dietary methylxanthines Caffeine restriction

Dietary essential fatty acids 
(EFA) deficiency

Evening primrose oil (EFA 
supplement)

Local inflammation or fibrosis Local steroid injection

Miscellaneous Pyridoxine/thyroid 
hormones/vitamin A/HRT

Table 8.7  The Cardiff Breast Score

CBS I An excellent response leaving no residual pain

CBS II A substantial response leaving some residual pain 
but considered by the patient to be easily bearable

CBS III A poor response leaving substantial residual pain

CBS IV No response

Thus, CBS I and II are considered useful responses; III and IV as nonresponders.

Fig. 8.12  A typical VLA scale. The patient has made a mark 18 mm 
from the ‘no pain’ end and so a reading of 18 is obtained. This scale 
is sometimes known as an LAS scale (linear analogue scale).

Pain
18mm

10cm

No pain
at all

Pain as bad
as it could get
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extracts with varying success. The apparent demonstra-
tion by the Paris group of a definite progesterone defi-
ciency in benign breast disorders gave rise to hopes that 
simple correction by progestogens would be useful. Other 
groups had failed to find a progesterone deficiency.

Progestogens have been compared with placebo in  
premenstrual stress (PMS)and failed to show any benefit 
greater than the placebo effect.86 A randomized, control-
led trial of medroxyprogesterone acetate in patients with 
cyclical mastalgia showed no significant improvement  
in pain, tenderness or nodularity.87 A double-blind, ran-
domized study of 80 mastalgia patients using vaginal 
micronized progesterone showed a greater than 50% 
reduction in pain in 65% of the active group compared 
with 22% in the placebo group.88 Breast nodularity was 
not affected. In a double-blind, placebo-controlled study 
of the application of progesterone gel to the breast, von 
Fournier et al. were unable to find an active effect despite 
the known absorption of progesterone through the skin,89 
and a similar study in Edinburgh gave similar results. 
Thus, the precise role of progesterone and progestogens 
remains unclear.

Bromocriptine

The discovery of a small elevation of basal prolactin in 
patients with benign breast disorders52 and the availabil-
ity of a specific prolactin-lowering agent, bromocriptine, 
suggested that the first truly specific treatment for mast-

algia was attainable. In fact, a report of the effectiveness 
of bromocriptine had already appeared, describing a 
good response in 10 or 15 patients in an open study.90 
Soon afterwards, a controlled study showed that the drug 
was effective in relieving breast swelling in patients with 
the premenstrual syndrome.

These encouraging results were tested in the Cardiff 
Mastalgia Clinic in a double-blind, placebo-controlled 
trial carried out on 53 patients using a bromocriptine 
dosage of 2.5 mg twice daily.91 Assessment of response, 
which had been sketchy with the previous two bromo-
criptine trials, was improved by using a simple scale for 
the clinician’s assessment, and a subjective, self-rating 
VLA scale for the patient’s response (see Fig. 8.12).

The VLA scales were completed independently of the 
clinician’s assessment. Unlike the previous studies, the 
patients were randomized into their respective pain pat-
terns to see if any pattern responded preferentially. The 
results of this trial showed that the cyclical pattern of pain 
was significantly reduced by bromocriptine compared 
with placebo, but that the noncyclical pattern failed to 
respond (Fig. 8.13).

This trial demonstrated for the first time that patients 
classified according to a simple symptomatic classifica-
tion responded differentially to a precise manipulation of 
the pituitary output of prolactin. Blood sampling during 
the trial confirmed the depression of prolactin levels on 
bromocriptine to subnormal levels as these patients were 
initially normoprolactinaemic as expected.

Fig. 8.13  VLA results of the Cardiff 
controlled trial of bromocriptine in 
mastalgia. Note the placebo response in 
both cyclical and noncyclical patients, but 
the significantly lower scores, i.e. 
improvement, on bromocriptine in the 
cyclical patients. (From Mansel et al.,91 with 
permission of the British Journal of Surgery.)
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It is currently not understood how lowering of prolac-
tin levels produces amelioration of mastalgia, but the 
mechanism is presumed to be due to a reduction in the 
overall stimulation of breast cells by prolactin, because it 
is known that bromocriptine does not lower sex steroid 
levels. When the data on serum prolactin levels were 
analysed to see if there was a correlation between amount 
of depression and symptom improvement, no correlation 
could be found. This suggests that the effects may be 
more complicated than was first thought. As bromocrip-
tine is a dopamine agonist, it is possible that there is  
a direct effect on breast tissue, independent of prolactin 
effects, if breast cells have dopamine receptors similar  
to those found on pituitary cells. However, recent studies 
in our laboratories have failed to detect dopamine  
receptors on human breast cells grown in monolayer 
culture.

Confirmation of the Cardiff results has come from 
other controlled trials,92–94 and it is clear from review of 
the literature that this drug is consistently effective in 
reducing the symptoms of mastalgia.95 The problem with 
bromocriptine is that some women experience severe side 
effects, the commonest being nausea, vomiting and diz-
ziness, which have caused a 20% dropout rate in many 
trials. The severity of side effects can be reduced by  
introducing the drug slowly in an incremental scheme 
and avoiding doses higher than 2.5 mg twice daily.

The incidence of side effects is variable and some 
women have no problems even at high dosage. In our 
experience, of 216 patients treated with bromocriptine, 
75 (35%) had significant adverse effects and 46 had to 
stop treatment (although 13 of these had already had a 
clinically useful response). This high level of side effects 
has led to the discontinuance of bromocriptine in the 
treatment of mastalgia.

Danazol

Danazol was introduced in 1971 by Greenblatt and co-
workers, who suggested it may have a role in mastalgia.96 
This agent, like bromocriptine, is unique in its action on 
the pituitary–ovarian axis. It was originally described as 
an impeded androgen and in monkeys it was shown to 
act as an antigonadotrophin, as it depressed serum  
follicle-stimulating hormone (FSH) and luteinizing 
hormone (LH) and prevented ovulation. Its action in 
humans is not so clearly defined because it only interferes 
with FSH and LH levels at high dosage. It may have a 

local tissue effect as it has been shown to bind to both 
progesterone and androgen receptors but not to oestro-
gen receptors.

Greenblatt’s group initially used the drug for treating 
endometriosis but a number of papers soon followed 
from the same group showing the usefulness of danazol 
in painful nodular breast disease.97,98 All these reports 
were of uncontrolled studies and appeared to be cumula-
tive, and were thus open to the criticisms of lack of 
placebo control. We therefore carried out a double-blind, 
placebo study in the Cardiff Mastalgia Clinic on 28 
patients with cyclical mastalgia, using a detailed protocol 
similar to that described earlier.99 This study showed that 
danazol was clearly beneficial in cyclical mastalgia, pro-
ducing both relief of symptoms and reduction in nodu-
larity, and these effects could be obtained with doses as 
low as 200 mg. The lower dose gave much lower side 
effects, and only a 10% dropout rate was recorded in the 
trial.

The hormonal effects of danazol treatment were a low 
luteal progesterone (suggesting anovulation) and an 
unchanged prolactin, so it appears the drug is working on 
the ovary or pituitary although only 30% of these patients 
were amenorrhoeic on the drug. The side effects are 
mainly amenorrhoea, the incidence of which increases 
with dose up to 100% at 600–800 mg, and various mild 
androgenic effects such as weight gain, acne and hir-
sutism. All of these effects are dose related and can be 
minimized by low-dose therapy.100 Our current practice 
is to start at 200 mg daily and then use a maintenance 
dose of 100 mg daily on alternate days.

In our experience, of 295 patients treated with danazol, 
88 (30%) complained of significant adverse events and 
43 had to stop treatment. However, many of these were 
before we had developed the low-dose regimen. A recently 
reported side effect has been a lowering of the voice pitch 
which has been permanent in a small number of cases, 
but our experience is that only 5% of patients notice this 
symptom and it is generally reversible on stopping the 
drug. Danazol currently appears to be the best agent for 
severe breast pain and nodularity with an overall improve-
ment rate of 70% in our total group of 295 treated 
patients.

Another double-blind, controlled study from Notting-
ham reported that danazol was superior to bromocriptine 
for cyclical breast pain.101 A paper reporting the experi-
ence of a Brisbane mastalgia clinic also confirmed the 
efficacy of danazol in practice, with an overall success rate 
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of 67% compared with the rates of 30–40% for other 
agents.73

Both Peters102 and Stein et al.103 showed a significant 
benefit from the somewhat similar agent gestrinone, 
which has androgenic, antioestrogenic and antipro-
gestogenic properties, and some androgenic side effects. 
Both double-blind, randomized, placebo-controlled 
studies used 2.5 mg twice weekly for 3 months, with 
benefits and side effects similar to danazol. The lower 
dosage necessary has potential advantages regarding side 
effects, but the drug does not yet have the benefit of the 
extensive and prolonged experience with danazol.

Evening primrose oil

The fatty acid deficiency hypothesis has led to the testing 
of treatment by supplementing the diet with an EFA. One 
preparation which has proved valuable is evening prim-
rose oil (EPO) which is unique in containing 7% lino-
lenic acid and 72% linoleic acid and represents the richest 
natural source of EFAs known (Fig. 8.14).

Early trials showed EPO to be useful for treating mild 
cases of cyclical mastalgia.104 This agent is potentially 
useful in mild to moderate cases as it has virtually no side 
effects. Patient acceptance is high as it is viewed as a 
‘natural substance’ rather than a hormone or drug. Inter-
estingly, the trials of EPO also suggested that noncyclical 
pain is unresponsive to this therapy, as had been found 

in the bromocriptine trial, although this conclusion has 
been modified with further analysis of the noncyclical 
group, as discussed later. The positive balance of moder-
ate effectiveness and minimal side effects leads us to use 
it as the first-line treatment in patients with mastalgia of 
moderate severity. In our own clinic experience, of 85 
patients treated with EPO as first-line therapy, 58% had 
a clinically useful response (CBS I or II). In our overall 
experience of 241 patients treated only 9 (4%) com-
plained of a significant adverse effect.

However, more recent studies have suggested that the 
efficacy of EPO may be limited. Blommers et al. carried 
out a study of evening primrose oil and fish oil in chronic 
severe mastalgia, and were not able to demonstrate a sig-
nificant improvement on EPO.105 Furthermore, a recent 
large multicentre UK study of EPO with and without 
antioxidants and multivitamins in the primary and sec-
ondary care settings showed a high placebo response, and 
EPO was not shown to be better than placebo.106 As a 
result of these data and other equivocal results, EPO has 
been removed from prescription lists in the UK, but it 
remains available over the counter in a variety of chemists 
and health food stores. We still suggest that patients with 
mild/moderate mastalgia try this medication as the first-
line therapy, as most women do have some response and 
side effects are minimal.

Tamoxifen

The antioestrogen drug tamoxifen was reported to be 
helpful in mastalgia in an Italian study,107 but this drug 
is currently only licensed for the treatment of breast 
cancer. A double-blind study of tamoxifen in Guy’s Hos-
pital, London, showed that tamoxifen 10 mg daily signifi-
cantly improved mastalgia, with response rates of 98% 
for cyclical and 56% for noncyclical pain. Side effects 
were reported to be ‘minimal’, but in this study about 
15% of the patients dropped out on therapy.108

A further study from the Guy’s group showed that 
20 mg of tamoxifen was equally effective, but gave the 
same relapse rate and caused much higher side effects.23 
This study also compared 3- versus 6-month treatments; 
the longer period did not increase response rate, nor did 
it reduce the relapse rate (seen in up to half the patients 
by 2–3 months). The same group have investigated 
various metabolic side effects of tamoxifen in their 
patients, and found no significant alteration with short-
term treatment.109,110Fig. 8.14  The evening primrose flower (Oenothera biennis).
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In the largest trial to date,111 the dose has been reduced 
further to 11 days per cycle. Three hundred and one 
women were randomized to receive 10 mg or 20 mg daily 
from day 15 to day 25 in the cycle over a period  
of 3 months. There were no placebo controls. The  
response rate was no different in the two groups: three-
quarters obtained a useful response. One-quarter had 
recurrence by 1 year, again with no difference between 
the groups. However, side effects were significantly  
greater in the 20 mg group, 66% versus 50%, although 
only 8% and 2% stopped treatment because of side 
effects.

A potential problem of tamoxifen therapy in premeno-
pausal women is an elevation of serum oestradiol on 
tamoxifen, although this was not found by Ricciardi and 
Ianniruberto.107 A further problem has been raised by a 
toxicology study which showed that a small number of rats 
developed liver tumours on high-dose tamoxifen. In con-
trast, there is a huge experience of the use of tamoxifen in 
prevention trials in premenopausal women in the IBIS-1 
and P1 trials, and no problems relating to liver tumours 
have been reported. Indeed, in these placebo-controlled 
trials a reduction in benign breast conditions has been 
observed in the tamoxifen-treated women112,113 Although 
the drug is currently mainly indicated for malignant 
disease, it is being used increasingly as a second-line drug 
for mastalgia, while recognizing that relapse is a significant 
problem at the end of the course. The appropriate dose on 
present experience is 10 mg daily for 3 months, repeated 
for relapse if necessary, with further courses given only 
after full consideration of the possible long-term effects. 
An alternative selective oestrogen (estrogen) receptor 
modulator (SERM), toremefine was studied in a recent trial 
in Guy’s Hospital in London, and a high response rate was 
noted, but also a high incidence of associated side effects 
including flushes, nausea and vaginal discharge.114 The 
authors concluded that the drug was effective, but not a 
drug of choice in mastalgia due to the increased side 
effects.

A newer SERM, Ormeloxifine, has been studied in 
India where it was developed. A nonrandomized pilot 
study was carried out in patients with mastalgia (70%) or 
fibroadenoma (30%) at a dose of 30 mg daily in 60 
patients, and assessment was by a VAS scale. Unusually 
in this study, noncyclical pain was much more common 
than cyclical, but there was a good response with large 
declines in the VAS scores, with most patients free of pain 
after 1 month. There was a mixed response in the fibroad-
enoma group.115

Alternative routes of delivery of tamoxifen or SERMS 
may be possible by the transcutaneous route, in order to 
reduce side effects by avoiding transhepatic passage. This 
approach has shown some promise, using a gel contain-
ing 4 hydroxy tamoxifen applied to the breast morning 
and night. A placebo-controlled trial of this gel afimoxi-
fine (Tamogel®) applied daily for four cycles, showed 
efficacy for pain and nodularity, with minimal side effects, 
in cyclical mastalgia, particularly in the late luteal phase 
of the cycle.116 The progressive improvement in luteal 
peak pain can be seen in Figure 8.15, especially in the 
fourth cycle on treatment where the 4-mg preparation of 
afimoxifine shows a definite blunting of the normal peak 
of cyclical pain. This preparation is not yet available com-
mercially, but has potential as a low-morbidity treatment 
in the future. It is clear that these series of studies of 
SERMS and the prevention studies confirm the active 
therapeutic role of these agents in benign conditions of 
the breast.

Luteinizing hormone-releasing hormone analogues

These are dealt with below in the section on refractory 
mastalgia.

Other therapeutic approaches

A number of groups report varying degrees of success with 
different dietary measures, particularly a low-fat diet.71,117 
Boyd and colleagues117 have reported marked improve-
ment in breast symptoms after a diet which limits fats to 
15% of caloric intake. However, the practical difficulties 
in maintaining and monitoring such a diet probably 
explain the less enthusiastic interest among all but the 
most dedicated patients and centres.

The evidence for many other varied therapeutic 
approaches is generally poor and it is likely that the 
results reported are due to the placebo effect.

Leis has reported excellent results in a series of 721 
mastalgia patients outside a formal study.118 The low-fat, 
high-fibre diet, supplemented with vitamins A, C and 
selenium, gave an 81% response for pain and tenderness 
and 39% response for nodularity.

The caffeine/methylxanthine theory suggests that with-
drawal of dietary coffee, cola and chocolate would help 
the symptoms of benign breast disorder, and this has 
been found in an open study by Minton et al.66 While this 
may be relevant to cultures with a very high coffee intake, 
other experience is less convincing. This question is dis-
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cussed earlier in this chapter with consideration of 
aetiology.

Other dietary studies have looked at phytoestrogens or 
soy extracts, and a small randomized, placebo-controlled 
trial of isoflavones in only 12 patients suggested a reduc-
tion in breast pain of around 40%.119 A trial of soy protein 
also suggested some efficacy.120

A randomized trial of Vitus agnus castus extract (castor 
oil), showed a modest fall in VAS scores on the plant 
extract (54% compared with 40% on placebo), with few 
side effects.121 A small number of studies have suggested 
that pyridoxine (vitamin B6) may be useful in treating 
mastalgia on the basis that pyridoxine will enhance the 
decarboxylation of dopa to dopamine and so inhibit pro-
lactin levels. Most studies have been uncontrolled and 
furthermore it has been shown that pyridoxine treatment 
does not lower serum prolactin in patients with the 
amenorrhoea–galactorrhoea syndrome.122 In contradis-
tinction, a study has shown that pyridoxine lowers exer-
cise-induced prolactin secretion.123 A double-blind study 
using pyridoxine at a dose of 200 mg daily in cyclical 
mastalgia found that the vitamin did not significantly 
improve breast pain compared with placebo.124

Other studies of vitamin A administration and treat-
ment with thyroid hormone125 have been reported to 

show improvement of mastalgia, but the studies were 
open and involved a small number of heterogeneous 
patients and are thus difficult to interpret. There is still 
some interest in the role of the thyroid and iodine in the 
aetiology and management of mastalgia. It was reported 
many years ago that thyroid hormone abnormalities may 
be linked to benign breast change54 and that correction 
of iodine deficiency may relieve symptoms. Additional 
iodine may be supplied as elemental dietary iodine or  
in combination with other metabolites. A recent rand-
omized, controlled trial (RCT) reported that 3–6 mg of 
iodine daily was effective in treating breast pain with 
nearly 40% of patients reporting a >50% reduction in 
pain on iodine compared with only 8% on placebo.126

Vitamin E has been studied in a controlled trial using 
mammographic change as the outcome measure in 105 
women, but no changes were found compared to the 
placebo group.127

Treatments for noncyclical mastalgia

All the above treatments have been directed at the cyclical 
group of patients whether the authors have realized this 
or not, but our studies suggest that the cyclical group 
appears to have an endocrine basis and, in turn, appears 

Fig. 8.15  The afimoxifine gel trial. Visual linear analogue scores for placebo gel, 2 mg afimoxifine, and 4 mg afimoxifine. In cycle 4, the 
blunting of the normal cyclical pain peak is achieved by the 4 mg afimoxifine gel, while the 2 mg preparation shows an intermediate 
blunting compared with placebo gel.116
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to respond to endocrine-directed therapy. It also seemed 
at first that the noncyclical group appeared to be unre-
sponsive to manipulation of the endocrine system but 
results have been more encouraging when true noncycli-
cal mastalgia has been differentiated from musculoskele-
tal pain of chest wall origin.

Our results show that it is worthwhile treating true 
noncyclical mastalgia in the same way as for cyclical mas-
talgia. This then leaves musculoskeletal pain, localized 
‘trigger-spot’ pain, and refractory mastalgia. A report of 
five cases of breast pain relieved by surgical decompres-
sion of the thoracic outlet128 emphasizes the need to 
exclude referred pain in general, and musculoskeletal 
pain in particular, in all cases. These patients all had 
typical arm pain as well as breast pain, so differentiation 
from mastalgia should not be difficult.

Attempts have been made to treat the generalized non-
cyclical group with nonsteroidal antiinflammatory agents 
but there is no published evidence of their efficacy.  
Our experience of nonsteroidal antiinflammatory drugs 
(NSAIDs) is similarly disappointing. As an extension of 
this approach, Crile suggested that a local injection of  
lidocaine and prednisolone may be effective in relieving 
the localized noncyclical pain.129 His description corre-
sponds to the trigger-spot subgroup mentioned previously 
and he found the steroid/local anaesthetic injection gave 
initial relief in two-thirds of the patients with continued 
relief in about one-half of the patients followed. Our expe-
rience has been similar; we have obtained a 70% response 
rate.

Surgical excision

More extensive surgical excision for mastalgia as a 
symptom is uncommon but prophylactic excision for pre-
malignant disease has been performed more commonly 
and is considered in Chapter 18. For most types of mast-
algia, except the trigger spot mentioned above, the 
symptom extends so widely in the breast that segmental 
resection is insufficient. Thus, most surgeons have used 
subcutaneous mastectomy, or total mastectomy in earlier 
times. Most of these operations are carried out for ‘proph-
ylaxis’ of breast cancer by plastic surgeons and documen-
tation of the numbers and results of operations performed 
solely for mastalgia is very poor, although nearly all 
authors list mastalgia as an indication for the operation. 
The Nottingham Breast Clinic reported that only four 
patients underwent subcutaneous mastectomies for mas-
talgia in 12 years, with only two patients obtaining relief 
and one patient developing a fibrous capsule.

Our experience is of only 15 cases over 33 years, all 
with severe mastalgia resistant to medication. Our first 12 
cases were drawn from a pool including many tertiary 
referrals as well as our own cases.130 They represent less 
than 1% of cases of mastalgia severe enough to require 
detailed investigation and treatment. The median age at 
time of surgery was 35 years (29–53) and duration of 
pain prior to surgery 6.5 (2–16) years. The procedures 
were two quadrantectomies, one bilateral subcutaneous 
mastectomy without reconstruction, and subcutaneous 
mastectomy with implant in eight patients, three bilat-
eral. The results were not encouraging; only five patients 
(50%) were free of pain after mastectomy, and pain 
recurred in both patients with quadrantectomy. Five 
patients having mastectomy developed complications, 
wound dehiscence in two (eventually requiring musculo-
cutaneous flap reconstruction), and capsular contraction 
in five. However, on review, those patients who were pain 
free were happy in the long term with the outcome, and 
considered the cosmetic deficiencies well justified by the 
relief of pain.

Surgery should only be undertaken after all drug  
therapies have been exhausted and have failed. The 
patient should be reviewed by a psychologist prior to 
surgery, and the complications of the procedure, which 
are common both early and in the long term, outlined 
by the surgeon. Particularly troublesome is fibrous con-
tracture around implants, especially if they are placed 
subcutaneously. The patient should be warned that even 
mastectomy may not relieve her pain.

Additionally, nipple or areolar necrosis and infection 
of the prosthesis are not uncommon. Our view is that  
this operation is rarely indicated for breast pain because it 
has a modest chance of therapeutic success and a high 
incidence of complications. A review of the detailed results 
of this operation performed for mastalgia is urgently 
needed but perhaps the paucity of published figures 
reflects other surgeons’ disquiet about surgery for this 
indication.

Natural history of mastalgia

One of the problems of therapeutic trials in mastalgia is 
that the natural history of the condition is poorly docu-
mented. Because spontaneous remissions can occur, these 
may give a false impression of treatment benefit. Ges-
chickter7 briefly described some features of the natural 
history of his mastodynia cases and noted that the major-
ity found relief of pain at the menopause.
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In an effort to correct this lack of knowledge, we under-
took a review of all our mastalgia cases documented 
between 1973 and 1976 in the Cardiff Mastalgia Clinic.131 
There was a total of 258 patients and a follow-up of 66% 
was obtained by direct interview or postal questionnaire. 
Details regarding the duration of pain and spontaneous 
remission were obtained. The results showed that cyclical 
pain was most commonly relieved by hormonal events 
such as pregnancy and the menopause but this was not 
the case with noncyclical pain. It also appeared that 
patients with cyclical pain who started having symptoms 
at an early age (<20 years) tended to have persistent pain, 
often throughout reproductive life, whereas a late age of 
onset was associated with a shorter overall duration of 
pain. This implies that younger patients may require 
treatment for prolonged periods, as we had previously 
found that post-treatment recurrence of pain is common. 
In view of these findings, we aim to treat young patients 
with severe mastalgia in short intermittent bursts rather 
than continuous periods. However, patients near the 
menopause may be treated for longer periods in the 
expectation that their pain will be naturally resolved in 
the near future by their menopause.

It should be noted that patients investigated in the 
Mastalgia Clinic were by definition severe cases of long 
duration, so these findings do not apply to the many 
women who develop mild to moderate mastalgia in the 
fourth and fifth decades. In many of these patients, natural 
remission occurs within a few months.

Plan of management for patients  
with mastalgia

Our detailed management protocol and experience of 
treatment in nearly 300 mastalgia patients has been  
published132 and later updated for 500 patients.83 The 
improved response rate (92% with cyclical and 64% with 
noncyclical) in the second report compared with the 
earlier one reflects improved understanding of the diag-
nosis and classification of mastalgia, along with more 
accurate assessment of each of the drug therapies for 
particular patients (Figs 8.16 and 8.17).

The corresponding response rates to placebo have been 
CBS I 4%, CBS II 15%, CBS III 6% and CBS IV 75%.

The important points in management are shown in 
Table 8.8.

The first priority is exclusion of cancer by appropriate 
tests and firm reassurance of the patient. This will be 

Fig. 8.16  Overall response of patients with cyclical mastalgia to 
drug treatment. EPO, evening primrose oil; CBS, Cardiff Breast Score. 
(From Gateley et al.84 by permission of The Royal Society of 
Medicine Press, London.)
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Fig. 8.17  Overall response of patients with noncyclical mastalgia 
to drug treatment. EPO, evening primrose oil; CBS, Cardiff Breast 
Score. (From Gateley et al.84 by permission of The Royal Society of 
Medicine Press, London.)
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Table 8.8  Principles of mastalgia treatment

1 Exclude cancer

2 Reassurance

3 Define pattern (pain chart or history)

4 Cyclical mastalgia (overall response 92%)

(a) EPO: six capsules daily

(b) Danazol: 100–300 mg daily then reduce

(c) Bromocriptine: 1.25 mg, increasing to 3.75–5 mg daily

5 True noncyclical mastalgia (overall response 64%)

(a) Danazol

(b) EPO

(c) Bromocriptine

6 Musculoskeletal chest wall pain
Lidocaine/steroid injection to trigger spots and Tietze’s 
syndrome

7 Consider surgery only as a last resort
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adequate treatment for around 85% of patients with  
mastalgia presenting to hospital and probably higher in 
family practice.

The 15% of mastalgia patients with severe mastalgia 
who are not helped by reassurance should then be assessed 
initially by a pain chart to define the pain pattern to give 
a baseline measurement of the number of days of pain 
per cycle. Patients who are still troubled by their mastal-
gia after 2–3 months of charting (to allow for spontane-
ous remission) should be treated by one of the three main 
agents.

Cyclical mastalgia

Our current first choice for treatment of cyclical mastalgia 
is evening primrose oil (EPO), which we recommend the 
patient purchases from a pharmacy or health food store, 
as it has a reasonable response and is almost free of side 
effects. In addition it does not interfere with the menstrual 
cycle, but cost can be a problem in some countries. Our 
next option is danazol which has the best response rate 
overall (around 80%) but has significant side effects (Table 
8.9), especially on the menstrual cycle. An alternative 
would be to use tamoxifen as a second-line treatment at a 
dose of 10 mg per day, as this drug is equally effective as 
danazol but has lower side effects. This prescription 
would, of course, be off label, as tamoxifen is not licensed 
for use in benign breast conditions in most countries.

Alternatively, low-dose maintenance regimens of 
danazol using 25 or 50 mg per day have many fewer side 
effects. The third agent we use is bromocriptine, which 

has an efficacy midway between danazol and EPO (see 
Fig. 8.16), but also gives side effects in some 20% of 
patients (see Table 8.9), principally nausea and dizziness. 
The drug does not disturb the menstrual cycle and this is 
a positive advantage to some patients. Our review of treat-
ment has shown that failure of response to one drug does 
not predict subsequent failure on another drug, so it is 
worth trying all three drugs in turn in an individual before 
concluding that the mastalgia is unresponsive.

Patients are assessed after 2 months of treatment (4 
months for EPO) and given a CBS grade. If a clinically 
useful grade (CBS I and II) has been achieved, treatment 
is continued for a full 6-month course (if danazol, on a 
reduced maintenance dose). With a CBS III score, treat-
ment is continued for a further 2 months then reassessed. 
CBS IV patients are considered for an alternative therapy 
at 2 months.

Noncyclical mastalgia

The overall response with true noncyclical mastalgia to 
the three principal drug therapies is lower at around 50% 
overall, but rises to 64% if patients are carefully divided 
into true noncyclical and musculoskeletal. The order of 
efficacy of the agents is still danazol, bromocriptine and 
EPO (see Fig. 8.17); because the response rates are lower, 
we recommend using danazol first as this offers the best 
chance of response.

Again, it is worth trying the other agents in turn, but 
the evidence from the controlled studies shows that bro-
mocriptine and EPO effects are only slightly better than 
placebo in noncyclical patients.

The use of local anaesthetic and steroid injection in 
noncyclical mastalgia is well worthwhile if a persistent 
localized painful area can be demonstrated on repeat 
visits to the clinic, and the same is true for musculo-
skeletal chest wall pain. We use Depo-Medrone with  
lidocaine injection (Upjohn) which contains methyl-
prednisolone 40 mg and lidocaine hydrochloride 10 mg/
mL. Medially located injections are conveniently per-
formed with the patient supine, and laterally located 
injections are best made in the lateral position, affected 
side uppermost, in each case so that the breast falls into 
a dependent position, minimizing the thickness of tra-
versed breast tissue. The localized tender area is marked 
and 1 mL of the injection is carefully infiltrated at the 
level of the pectoral fascia. (The injection should not be 
subcutaneous as this will cause skin atrophy.) The only 
side effect is mild local discomfort but this is quickly 

Table 8.9  Side effects of the principal therapies

Therapy Common side 

effects

Incidence (%)

Danazol (100–400 mg) Weight gain
Acne
Amenorrhoea
Hirsutism
Reduction in 

breast size
Voice change

25

Bromocriptine (2.5 mg 

twice daily)†

Nausea
Dizziness
Headache

20

Evening primrose oil (6 
capsules daily)

Mild nausea <2

†Not in routine use.
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relieved by the local anaesthetic. Care should be exercised 
to make sure the injection is not too deep, as we have 
seen one small pneumothorax following an injection into 
the axillary tail.

More diffuse areas of tenderness can be treated with 
topical anti-inflammatory gel.28

Choice of drug with regard to side effects

The choice of drug should be generally as recommended 
in Table 8.8 but the attitude of the patient may indicate 
the final choice. Patients who are fertile must take 
mechanical precautions against pregnancy if taking bro-
mocriptine or danazol as both of these agents is poten-
tially teratogenic and may interfere with concomitant oral 
contraception pills. Thus, a patient who is unable or 

refuses to use barrier contraception should be treated 
with EPO, which can be taken with the oral contraceptive. 
If patients dislike the idea of drug-induced amenorrhoea, 
the choice of agents will be between EPO and bromoc-
riptine, neither of which alters the menstrual cycle. These 
choices are illustrated in the flow diagram in Figure 
8.18.

Length of drug treatment

It appears from our studies that the good response 
obtained with most of the endocrine treatments was short 
lived, as might be expected if the postulated endocrine 
defect is long term. In the danazol trial, recurrence of 
symptoms was appearing 3 months after finishing active 
treatment (Fig. 8.19).

Fig. 8.18  Flow diagram of the management of mastalgia. L/A, local anaesthetic; OC, oral contraceptive.
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We have found that about one-half of the patients have 
recurrent mastalgia at 6 months but some of these had 
milder pain than before. Other authors have similar 
experience.133

Our current policy is to treat for 2–3 months (danazol 
or tamoxifen) or 4 months with EPO initially. If a clini-
cally useful response (CBS I or II) is obtained, treatment 
is continued for a full 6 months (with reduced dose for 
danazol). If there is a CBS III response, treatment is con-
tinued for a further 2 months (provided side effects are 
not troublesome) with review after a further 2 months.

Of the 50% that recur, some will not require further 
therapy as the pain is milder but the patients with severe 
recurrences can be put back onto the original therapy if 
there had been a previous good response, or on to an 
alternative if the initial response had been poor.83,134 (This 
change of therapy often had occurred already if the 
response had been poor.) These short treatment bursts 
limit drug costs and may be less suppressive to the pitui-
tary–ovarian axis than continuous treatment, although 
studies of long-term usage and high dosage in both bro-
mocriptine and danazol have not indicated any perma-
nent suppression.

What happens to patients who defect during treat-
ment? Of 99 such patients contacted from the Longmore 
Breast Clinic in Edinburgh, 36 said they were better, 19 
felt no more could be done, 18 had learnt to live with 

their pain, 14 did not want more treatment even if the 
pain recurred, 5 were still taking the medication pre-
scribed, 2 were pregnant and 5 postmenopausal.

Mastalgia in the  
postmenopausal patient

Although mastalgia is seen much less frequently after  
the menopause, in recent years the widespread use of 
hormone replacement therapy (HRT) is leading to an 
increased incidence. The basic principles of assessment 
and management are similar to those in premenopausal 
patients, with some provisos.

Non-breast causes such as biliary pain, cervical spond-
ylosis and shoulder lesions are more common and need 
careful exclusion. Likewise, the higher incidence of breast 
cancer requires careful assessment of persisting focal pain. 
Fortunately, diagnostic imaging techniques are more 
accurate in this age group, although HRT may cause 
obscuring parenchymal densities more typical of premen-
opausal women. Because true breast pain is uncommon 
in postmenopausal women (except on HRT), most are 
due to musculoskeletal pain (Fig. 8.20).

Management is the same as for premenopausal 
women.

Fig. 8.19  The results of the Cardiff danazol trial for days of pain 
and VLA scores for tenderness. Note that symptoms return after 1–3 
months when the patients took placebo (----) after a course of 
danazol (—).
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Patients on hormone replacement therapy

In postmenopausal women, continuous oestrogen admin-
istration may stimulate ductal cell proliferation resulting 
in mild discomfort with fullness and nipple paraesthesia, 
but these symptoms do not persist.135 In contrast, com-
bined oestrogen and progesterone stimulates both ductal 
and alveolar cells to give fullness and tenderness. While 
this is usually modest and temporary, it may be severe 
and persist. Paradoxically, women who have breast ten-
derness at the start of HRT tend to have relief, whereas 
those without it before tend to develop tenderness after 
HRT, although this usually resolves by 6 months.136 
Where this requires active management, the following 
options can be tried:

• Stop the HRT, if this is appropriate.
• Try progesterone alone. As the level of oestrogen/

progesterone receptors decreases, breast symptoms 
rapidly resolve as the cells undergo apoptosis. This 
option may not be acceptable to some women 
because progesterone may cause bloating, weight 
gain and depression.

• Try a medium dose of unopposed progestogens. This 
needs to continue for 3 months, as the initial effect 
is to cause a surge of mitosis, making symptoms 
worse, but then going on to secretory effects. 
Bromocriptine has proved ineffective in mastalgia 
due to HRT, and there are inadequate data on the 
efficacy of danazol in this situation.

Patients with refractory mastalgia

Every breast clinic has a small group of patients who 
appear refractory to normal therapeutic approaches and 
recognition as a centre with an interest in mastalgia leads 
to increasing numbers of such referrals from an increas-
ingly wide geographical area. There is no single or simple 
answer to the management of these patients, but each 
needs to be assessed in greater than usual depth, and in 
an individual manner.

First, the classification and severity of the pain should 
be reassessed with the benefit of a new period of pain 
chart recording. Many such patients have had inadequate 
standard treatment, as a result of inadequate assessment, 
inappropriate prescription or failure to comply. Such 
patients merit a further episode of conventional treat-
ment with full explanation. Our study of 126 patients 

who failed to respond to first-line therapy with bromoc-
riptine, danazol or EPO showed a 57% response to a 
second drug and a 25% response to a third drug.137 The 
corresponding figures for noncyclical pain were 24% and 
21% (little better than placebo). However, most of these 
secondary responses were to danazol; in patients who 
had previously had one of the other drugs, response rates 
were very low in patients who had failed to respond to 
danazol. Analysis of responders and nonresponders to 
first-line therapy failed to identify any factors which might 
help predict a secondary response.

When a patient fails to respond to danazol, it is proba-
bly best to move to tamoxifen or possibly a luteinizing 
hormone-releasing hormone (LHRH) analogue if the 
patient wishes to try further therapy, recognizing the  
possible side effects, especially with prolonged therapy. 
Tamoxifen can be given as 10 mg daily for 2–3 months, 
and possibly only on days 15–25 of the cycle. As it induces 
ovulation, contraception is particularly important if 
appropriate. Zoladex, a depot LHRH analogue, is given as 
a rod containing 3.6 mg Zoladex delivered into the sub-
cutaneous space of the abdominal wall each 28 days for 
six doses, and has been shown to be effective in an early 
trial.138 A recent larger, placebo-controlled trial of 147 
women with cyclical mastalgia treated with Zoladex for 6 
months showed significant reduction in breast pain.139 
The patients were then followed off treatment for 6 months 
and the breast pain gradually returned as did menstrua-
tion. The unpleasant menopause-like side effects and the 
risks to bone metabolism limit its prolonged use.

Can psychological testing help? Preece et al.,40 using 
the MHQ to assess psychoneurotic tendency, identified 
an abnormal subgroup of patients (4%) who had failed 
to respond to reassurance and three treatment options. 
Their scores were close to those of psychiatric patients, in 
contrast to the normal scores of the average mastalgia 
patient. This test might be useful as a predictor of failure 
of response, but has not been prospectively tested in this 
way.

Jenkins et al.140 carried out a similar study of patients 
with severe, refractory mastalgia using a structured, diag-
nostic psychiatric interview. In this group, they found a 
significant incidence of psychiatric abnormality, includ-
ing anxiety, panic disorder, somatization disorder and 
depression, patterns common in other groups suffering 
from various types of chronic pain. They suggest that this 
subgroup might benefit from psychiatric assessment and 
trial of tricyclic antidepressants, particularly before any 
surgical approach for refractory mastalgia.
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Can endocrine evaluation help? Kumar et al.141 showed 
that the results of dynamic pituitary function testing cor-
related with the response to hormonal therapy in cyclical 
mastalgia patients, but this invasive test would not be 
suitable for routine use. Its efficacy raises the possibility 
that a simpler, noninvasive endocrine assessment may 
become available.

The example given below illustrates the diverse factors 
that can underlie refractory mastalgia. Such ‘one-off’ 
factors become more likely with increasing refractoriness, 
and require patient ‘listening’ to elucidate them.

A 35-year-old woman attending the breast clinic of a 
major institution was asked to undergo an open breast 
biopsy as part of an ongoing research project at that time. 
She reluctantly agreed, and the biopsy was complicated by 
a major haematoma requiring drainage under general 
anaesthesia and delayed healing. She did not see the 

original surgeon again, and staff were unwilling to discuss 
her complication, the details of the research project or her 
constant pain at the site of the scar. She consulted three 
breast surgeons of repute in different institutions, by 
whom she was treated unsuccessfully with a variety of 
hormonal and nonhormonal measures. Each lost interest 
when she failed to respond to their prescriptions, and her 
pain escalated.

It was clear that the patient suffered from modest pain 
in the scar (a common occurrence) but the severity and 
persistence of her pain were related to her anger at the 
unwillingness of the original team to accept responsibility 
for the complications of an unnecessary and unwanted 
procedure. After discussion of the background, the patient 
was able to tolerate the annoying discomfort.

A summary view of the extent of the clinical problem 
of mastalgia as seen in the Cardiff Breast Clinic 1973–
1998 is given in Figure 8.21.142
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Fig. 8.21  An overall view of the clinical problem of mastalgia as seen in the Cardiff Breast Clinic.
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The relationship of cyclical mastalgia  
to premenstrual stress

Premenstrual stress (PMS) has been defined as physical 
or psychological symptoms appearing during the luteal 
phase of the menstrual cycle, which improve during men-
struation, but interfere with the person’s well-being. On 
this definition, cyclical mastalgia is part of PMS, but in 
practice it is often seen in isolation from other aspects of 
PMS. Horrobin and Manku regard both as disorders of 
EFA metabolism.68

In general, PMS is a multisymptomatic complex which 
is dealt with by gynaecologists, and cyclical mastalgia by 
surgeons, although this varies from country to country. 
What is surprising is how little interaction there has been 
between the two specialities dealing with apparently closely 
related conditions, and how little interest has been shown 
in the relationship between PMS and cyclical mastalgia.

Some degree of PMS is extremely common,143 and it 
probably affects all women. For example, 96% of 400 
nurses surveyed in a Nairobi teaching hospital were 
affected, with 80% complaining of breast tenderness and 
75% of abdominal bloating.144 However, most did not 
consider it an illness, but rather part of their femininity. 
Only 6% changed their activities, and only 3% took 
medication.

It is clear from general clinical experience that PMS and 
cyclical mastalgia overlap, but equally that the two may 
occur independently, especially in the impact of the 
various elements on the patient’s life.

Yet, while progestogens have generally been the main-
stay of treatment for PMS, most trials of progestogens for 
mastalgia have shown no benefit over placebo. Danazol, 
on balance the most efficacious treatment for cyclical 
mastalgia, has also been advocated for PMS.145 It has been 
found to work best in those with a marked cyclical mast-
algia element but not effective in those with some of the 
other elements of PMS, particularly the psychological 
symptoms. This would suggest fundamental differences 
between the two.

Only recently have workers looked specifically at this 
problem. Goodwin et al. looked at the similarities, and 
not surprisingly found that PMS symptoms, and concern 
about breast problems, were more common in women 
with cyclical mastalgia.146 Ader et al.147 studied this rela-
tionship in 30 women with a recent history of cyclical 
mastalgia. As would be expected, PMS was significantly 
more likely when cyclical mastalgia is present than  
when it is not. But other PMS symptoms were not present 
in most cycles with mastalgia. They concluded that  
cyclical mastalgia is a chronic pain disorder where  
presentation, aetiology and effective therapy differ from 
those of PMS, and the two need to be investigated 
independently.

This is in keeping with our own experience; in most 
women presenting with cyclical mastalgia this is the  
dominant concern, rather than other aspects of PMS. It is 
important that those with cyclical mastalgia (and also 
noncyclical mastalgia) are assessed by a physician with 
experience of the full range of breast disease, and in par-
ticular by one who can confidently exclude the patient’s 
fear of malignancy. It seems likely that a considerable 
degree of selection has already been undertaken by the 
referring physician, and this may be why the two condi-
tions have been considered in isolation for so long. It is 
likely that the uncertainties relating to these two impor-
tant conditions will continue.

Conclusion

A recent meta-analysis of therapies for mastalgia has con-
firmed that the active agents in mastalgia are bromocrip-
tine, danazol and tamoxifen and suggests that tamoxifen 
may be the best drug due to the lower side effect profile.148 
The authors do note that many studies are either too 
small or suffer poor study design, and it is important in 
the future that only well-designed and sufficiently 
powered studies should be performed in mastalgia 
patients if we are to develop better treatment plans for 
these patients.
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Sclerosing adenosis, radial scar and complex 
sclerosing lesions

Key points and new developments

1.	 These	lesions	are	important	because	they	may	be	confused	radiologically,	macroscopically	and	histologically	with	cancer.

2.	 Sclerosing	adenosis	may	present	with	mastalgia	or	as	a	mass,	as	well	as	an	incidental	radiological	or	histological	finding.

3.	 Sclerosing	adenosis	is	regarded	as	a	component	of	ANDI.

4.	 Radial	scar	(RS)	and	complex	sclerosing	lesion	(CSL)	are	the	same	process,	and	are	arbitrarily	differentiated	on	size,	CSL	being	
1	cm	or	more	in	diameter.

5.	 With	all	three,	the	pathologist	finds	diagnosis	easier	on	a	low-power	view	than	assessing	high-power	cytology.

6.	 Because	cancer	and	RS/CSL	cannot	be	differentiated	reliably	on	radiological	appearances,	all	such	lesions	should	be	biopsied.

7.	 The	cancer	risk	associated	with	an	individual	lesion	is	that	of	associated	pathology,	such	as	atypical	hyperplasia.	The	likelihood	
of	such	coexisting	pathology	is	related	to	the	size	of	the	lesion	and	the	age	of	the	patient.

8.	 Whether	stereotactic	core	needle	or	open	surgical	biopsy	is	utilized	depends	to	some	extent	on	the	facilities	and	experience	
available.	Even	confirmed	cases	are	better	removed.

9.	 Oxytocin	receptors	are	prominent	in	the	myoepithelial	cells	seen	in	these	conditions,	possibly	playing	an	aetiological	role.

been published, one such being that by Dawson.2 We 
regard sclerosing adenosis as one of the manifestations  
of aberrations of normal development and involution 
(ANDI) (an aberration of lobular involution; see Chapter 
4), in which a well-ordered lobular involution is distorted 
by excessive myoepithelial proliferation, and accompa-
nied by pronounced fibrous alteration of the specialized 
lobular stroma.

This is in keeping with the fact that sclerosing adenosis 
is present (unrecognized) in the breast much more fre-
quently than it presents clinically. Among surgeons it has 
received little attention, being known mainly through 
notoriety as a cause of difficulty for pathologists in the 
diagnosis of cancer. Its surgical implications extend over 
a wider field for it may simulate cancer clinically, macro-
scopically and radiologically, as well as histologically. In 
addition, the condition shows an association with breast 

Introduction

These three lesions have long been recognized by pathol-
ogists under a variety of names. They have more recently 
attracted clinical attention (and some degree of uniform-
ity of terminology) because they are diagnosed more fre-
quently on mammography as screening abnormalities 
which simulate cancer. Simultaneously, pathologists have 
subjected them to greater scrutiny because of the intensi-
fied interest in differentiating histological patterns into 
those which may, or may not, be precancerous.

Sclerosing adenosis

This lesion was first described by Masson in 19231 and a 
number of excellent pathological descriptions have since 
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pain. Sclerosing adenosis may become particularly florid 
during pregnancy.3

Clinical	presentation

The condition has four distinct modes of clinical 
presentation:

• presentation as a mass
• presentation with pain
• presentation on mammography
• chance histological finding.

Presentation as a mass

This may occur at any age from the mid-20s to the post-
menopausal age group. The mass tends to be small, 2 cm 
or less, firm, poorly delineated and attached to surround-
ing breast tissue. There are no gross signs of cancer, such 
as skin retraction or lymphadenopathy, but these would 
not necessarily be expected with a small mass.

Presentation with pain

This is discussed in more detail in Chapter 8. In brief, 
sclerosing adenosis produces the same type of localized 
persisting pain that is seen in cancer, but sometimes 
having premenstrual exacerbation. Pressure also often 
causes exacerbation and, in some patients, it is severe 
enough to interfere with sleep.4,5 The perineural invasion 
demonstrated histologically in some cases may be an 
explanation of the association with pain (Fig. 9.1).

In a series of 316 consecutive and unselected cases of 
benign mammary disorders, Davies found that sclerosing 

adenosis was the condition most frequently found to 
show neural invasion by mammary epithelial cells.6

Presentation on mammography

With increasing use of mammography as a screening or 
semiscreening procedure, the radiological features typical 
of sclerosing adenosis are being detected more frequently, 
either in association with a mass or in asymptomatic 
patients. Where the radiological pattern is indistinguish-
able from cancer, biopsy is mandatory. Where unequivo-
cal radiological signs of sclerosing adenosis are seen on 
mammography, 90% will have the condition on histol-
ogy. Thus, in our experience, there is a 10% false-negative 
rate for the mammographic diagnosis.

Chance histological finding

Small patches of sclerosing adenosis are frequently found 
on histological sections of breast tissue. It has been esti-
mated that these occur 20–30 times more commonly 
than palpable lesions. These small areas found on histol-
ogy can be ignored.

Frequency	of	presentation

In our clinic, 43 patients were encountered over a 5-year 
period. The age range extended from 24 to 64 years. 
Eleven presented primarily with pain, although 25 of the 
patients experienced some pain at the site of the lesion. 
Nine presented with a mass and four were chance histo-
logical findings. The rest were detected on mammogra-
phy. Undoubtedly, there would have been other cases 
detected on histological examination during this period 
which the pathologist did not bother to report.

Sclerosing adenosis appears to be particularly common 
in some developing countries, where it is also frequently 
associated with mastalgia. Ihekwaba found it in 52 of  
657 women with benign breast disorders in Nigeria, and 
associated with mastalgia in 68% of them.7

Radiological	criteria

Three patterns of radiographical change are seen8 (see 
also Ch. 6):

• Increased density with irregular margins, very similar 
to cancer but without fine microcalcification.

• Fine, smooth calcification scattered widely 
throughout the breast, usually bilateral.Fig. 9.1  Sclerosing adenosis with neural invasion (arrow).
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• Smooth microcalcifications, up to 10 in number, 
arranged in a small group (Fig. 9.2). This may or 
may not be associated with widespread calcification. 
This pattern cannot be differentiated from that of 
cancer, and biopsy is mandatory.

The ultrasound characteristics of sclerosing adenosis 
are variable and may show features suggestive of both 
benign and malignant breast disease.9 Mass effects may 
have either clearly demarcated or irregular outlines and 
occasionally focal acoustic shadowing without a visible 
mass.

Pathology

Careful macroscopic examination will suggest the diag-
nosis. Sclerosing adenosis occurs as a firm, ill-defined 
fibrotic mass, but is not as hard, cartilaginous or gritty as 
cancer and it has a nodular, circumscribed appearance 
rather than the stellate pattern of cancer. Azzopardi3 
points out that examination with a fine hand lens will 
often demonstrate clearly the nodular and whorled 
appearance. The nodules have a brownish tinge and the 
greyish or creamy streaks of necrotic debris in ductules 
typical of cancer are not seen.

The microscopic criteria outlined by McDivitt et al.10 
have been summarized by Davies6 as nodular epithelial 
lesions in which lobular units are enlarged by an increased 
number of acini, but the normal two cell population and 
basement membrane are maintained. The normal lobular 
structure is distorted by the fibrosis, particularly in the 
centre of the lesion, where epithelial cells may appear to 

be isolated and simulate the appearance of invasive 
malignancy, especially on frozen section. The problem is 
compounded by mitoses sometimes seen in the early cel-
lular phase, and neural and vascular invasion may occur. 
Microcalcification, similar to that seen in malignancy, is 
common. The problem is now well recognized by expe-
rienced pathologists, but was the cause of much overdiag-
nosis of malignancy in the past.

The histological similarities between sclerosing adeno-
sis and cancer are illustrated in Figure 9.3, in which the 
two are shown side by side.

The maintenance of a lobular architecture on low-
power evaluation is an essential feature used to differenti-
ate the two lesions. Figure 9.4 shows the extensive 
microcalcification which is the basis of one of the radio-
logical patterns.

The development of techniques for localizing oxytocin 
receptors has shown these to be prominent in the myoep-
ithelial cells, which themselves are prominent in scleros-
ing adenosis.11 This raises the possibility that oxytocin 
and its receptors may play a role in the aetiology and 
evolution of sclerosing adenosis.

Management

Because sclerosing adenosis and cancer cannot be differ-
entiated with certainty on imaging, histological confirma-
tion is essential. This may be done with a core biopsy 
using either ultrasound or a stereotactic technique. An 
alternative, particularly for mass lesions, is to use the 
mammotome. We agree with Gill et al.12 that provided 
adequate tissue sampling has been performed there is no 
indication for excision. If open biopsy is required for a 
nonpalpable, mammographic lesion a standard prear-
ranged procedure involving surgeon, radiologist and 
pathologist must be followed to ensure that the correct 
tissue is removed. The steps are described in Chapter 
18.

Radial scar and complex  
sclerosing lesions

Radial scar (RS) and complex sclerosing lesions (CSL) are 
similar to sclerosing adenosis in that they present most 
commonly as mammographic or incidental histological 
findings simulating malignancy, and may also present as 
a mass. Histologically, sclerosing adenosis lacks the elas-
tosis and epithelial proliferation notable in these two 

Fig. 9.2  Mammogram showing microcalcifications typical of a 
focus of sclerosing adenosis – variable in size, shape and density in 
a segmental distribution.
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Fig. 9.3  Sclerosing adenosis (left) 
and invasive cancer (right) shown 
side by side, illustrating difficulties 
encountered in differentiation on 
frozen section.

Fig. 9.4  Sclerosing adenosis showing numerous areas of 
microcalcification, providing the pathological basis for the typical  
X-ray appearance.

lesions, while the maintained lobular orientation typical 
of sclerosing adenosis is lost in the greater complexity  
and distortion of RS and CSL.

These terms were defined much more recently than 
sclerosing adenosis, the term radial scar being used first 
by Linell et al. as recently as 1980,13 although the lesions 

had been described previously under various names by  
a number of workers.

For practical purposes, RS and CSL are interchangeable 
terms14 differentiated arbitrarily on the basis of size, 
lesions smaller than 1 cm being designated as RS, and 
those larger as CSL. They may be multiple.

The reported incidence in screening programmes is 
from 0.1 to 0.5 per 1000 women attending. The incidence 
is much higher in autopsy studies; Nielsen et al.15 found 
RS in 28% of unselected autopsies, two-thirds multiple 
and one-half bilateral.12 It is well recognized that typical 
pathological lesions may show no mammographic abnor-
mality, even though in practice the majority are found in 
this way.

Pathology

Macroscopically, small RS may be unremarkable, but 
larger lesions show the induration, retraction and greyish-
white colour typical of cancer. There has been a tendency 
to regard RS/CSL as impalpable, the presence of a mass 
being considered to indicate cancer. However, Wallis  
et al.16 found a quarter of benign lesions detected on 
screening to be palpable.
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Microscopically, the lesion has a stellate appearance 
around a central core. The core is of fibrous and elastic 
tissue with entrapped distorted glandular elements.  
Radiating from this central core are ducts that may  
show cystic dilatation. This arrangement suggests that  
the lesion may develop by sclerosis around a small  
duct where it branches into terminal ducts. Page and 
Anderson17 describe the typical appearance as ‘the  
arrangement of parenchyma around a fibrosing spindle, 
rather in the manner of a central purse string having  
been pulled’. The distortion of the epithelial cells caught 
in the central sclerosis is the reason for the confusion  
with malignancy. The surrounding ducts frequently  
show benign hyperplasias, adenosis or sclerosing 
adenosis.

As the lesion becomes larger, the complexity of the 
surrounding tissues drawn in makes the term complex 
sclerosing lesion appropriate. The histological appear-
ances of RS are reproduced in the larger lesions, but the 
greater complexity arises from other changes being drawn 
in, such as papilloma, sclerosing adenosis and apocrine 
change.

As with sclerosing adenosis, pathologists report that 
they make the diagnosis by viewing at low power, rather 
than by studying high-power cytological detail. In a multi-
centre study where pathologists reviewed slides of breast 
screening abnormalities ‘blind’, RS and CSL were lesions 
that were diagnosed by different pathologists with a high 
degree of consistency.18 Davies and Kulka19 have drawn 
attention to small false arterial aneurysms associated with 
these lesions. They believe them to be traumatic, resulting 
from diagnostic needle puncture.

Diagnosis

The lesion is seen in a wide pre- and postmenopausal age 
group, typically 35–65 with a mean of 55 years.20 They 
rarely present as a lump, but after identification on a 
mammogram, a quarter can be palpated. The typical radi-
ological features are a lucent centre with radiating spi-
cules, with or without microcalcification, and varying 
appearances on different mammographic views (Figs 9.5 
and 9.6). These typical features may also occur with early 
cancers. Ultrasound21 and contrast enhanced magnetic 
resonance imaging22 may help to differentiate these 
lesions from cancers but are not sufficiently accurate to 
preclude histological confirmation.

Management

The diagnostic work-up is similar to that for sclerosing 
adenosis. Histological examination of core biopsy mater-
ial obtained with either ultrasound or stereotactic guid-
ance is essential. For example, Frouge et al.23 reported the 
pathological findings in 40 RS lesions diagnosed on 
mammography. Pathology showed 20 pure RS, 12 pure 
cancers and 8 cancers (7 tubular) associated with an RS. 
On review of the mammograms, it was not possible  
to differentiate the three groups on the size and  
shape of the spicule, the size of the central core or the 

Fig. 9.5  Mammogram of a radial scar, showing the typical features 
of central lucent area and long, radiating strands described in the 
text.

Fig. 9.6  Radial scar shown on compression mammography.
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calcifications. Patterson et al.14 reviewed the Northern 
Ireland experience of imaging diagnosed RS/CSL and 
found that 7% of screening cases had either ductal carci-
noma in situ (DCIS) or invasive cancer; the figure for 
symptomatic patients was 32%.

The experience from our own screening unit is similar: 
32 lesions showing radiological features of RS were 
excised after detailed mammography, ultrasound and fine 
needle aspiration (FNA); four were well-differentiated 
cancers and three had small areas of in situ cancer in the 
breast tissue adjacent to an RS. Brenner et al.24 have per-
formed a useful analysis of 157 radial scars diagnosed by 
core biopsy. Nine per cent (5/58) of those diagnosed by 
spring-loaded biopsy device were found to have cancer 
on following excision biopsy (this reduced to zero if 12 
cores were performed). None of 70 mammotome biop-
sies had cancer. On this evidence, we and most others 
believe that all RS/CSL lesions should be excised. Some 
advocate a stereotactic biopsy and watch policy (e.g. 
Cawson et al.25) Mammotome excision is an attractive 
alternative to core biopsy and subsequent excision biopsy 
although only the study of Brenner et al.24 has systemati-
cally evaluated this. A further indication for excision of 
radial scars may be derived from the studies of Jacobs  
et al.26 These authors showed similarities in mRNA expres-
sion, encoding for vascular stroma, in patients with radial 
scars and breast cancer.

Significance

The implications for malignancy of these lesions have 
been the subject of some controversy, but the balance of 
opinion at present is that they are not precancerous, 
although the findings of Jacobs et al.26 suggests that it may 
be. Local excision to ensure accurate diagnosis and elimi-
nate the lesion is appropriate management. It is generally 
agreed that the cancer risk is that of the individual ele-
ments; thus, if an area of atypical hyperplasia or cancer 
in situ is included, the prognosis would be that of the 
individual processes.27 Sloane and Mayers have drawn 
attention to the importance of the size of the lesion and 
the age of the patient in the likelihood of such associated 
pathology being present.28 In a study of 126 radial scars 
in 91 women, atypical hyperplasia and intralesional 
cancer were rare in lesions less than 6–7 mm in diameter 
and in women younger than 50 years old, but was much 
higher with larger lesions in older women.

The suggestion that the central epithelial cells represent 
the earliest stage of a tubular or other breast cancer cannot 
be excluded; autopsy studies have shown that RS is sig-
nificantly commoner in cancerous than noncancerous 
breasts.15 On the other hand, follow-up studies have 
shown no increase in cancers after excision of radial 
scars29 and there is insufficient evidence to support a 
precancerous potential.
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Cysts of the breast

Key points and new developments

  1.  Macrocysts constitute the commonest discrete benign breast mass, estimated to occur in 7–10% of all women.

  2.  Microcysts develop from apocrine metaplasia of a single lobule throughout most of reproductive life; a few go on to form 
macrocysts, mainly in the last decade of reproductive life.

  3.  Macrocysts fall into two broad groups: those with a persisting apocrine cell lining and active secretion/concentration of many 
substances; and those lined by flattened cells and metabolically much less active.

  4.  Gross cysts are associated with a small but definite increase in subsequent breast cancer, but opinions about, and evidence 
for, the details of the associated cancer risk are not uniform.

  5.  Simple cysts are adequately treated by aspiration; ultrasound is helpful with poorly defined cysts and to ensure complete 
emptying of recurrent cysts.

  6.  Cysts yielding bloodstained fluid are investigated by cytology and sonography, and warrant exploration even if triple 
assessment is negative. Most are due to intracystic papillary tumours of benign histology or low-grade malignancy.

  7.  Recurrent cysts may be aspirated as often as necessary, without further therapy or investigation.

  8.  Leakage from a cyst gives surrounding inflammation with altered sonographic appearances (complex cyst) and may give a 
residual mass after aspiration. Where painful cysts are a problem, a trial of danazol is worthwhile.

  9.  Since the increased risk of cancer is small, and most patients are in their fifth decade, standard breast screening is appropriate 
follow-up for most cases.

10.  Cysts per se are not premalignant, so do not need excision, and screening should be directed at both breasts.

11.  Galactoceles cause few clinical problems, being readily managed by aspiration. They may cause greater problems with 
imaging, because of the variety of appearances seen on sonography and mammography.
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Introduction

Cysts are the commonest abnormality found in patients 
presenting to a breast clinic, a fact of little surprise since 
it has been estimated that 7–10% of all women will 
develop a symptomatic breast cyst during their reproduc-
tive life.

Like many other breast lesions, cysts were described by 
Sir Astley Cooper in 1831.1 The French surgeon Reclus 

provided a comprehensive description in 18832 in an 
account so accurate that the disease is still known by his 
name among French surgeons. Bloodgood3 has achieved 
surgical immortality more easily than most with his  
attention-catching description of the ‘blue-domed cysts’ 
that bear his name.

A large majority of breast cysts are a manifestation  
of aberrations of normal development and involution 
(ANDI) – aberrations of normal lobular involution as 
described in Chapters 1 and 4. Unless otherwise specified, 
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this chapter refers to these lesions. Some of the less 
common forms of cysts and pseudocysts shown in Table 
10.1 are dealt with in Chapter 17.

The reasons for regarding cyst formation as an aberra-
tion of normal involution, and therefore part of the spec-
trum of ANDI, have been set out in Chapter 4. Haagensen4 
and many others use the term ‘cystic disease’ to include 
other elements of ANDI such as mastalgia and cyclical 
nodularity, but this can further confuse the issue, and it 
is preferable to consider each aspect separately. The man-
agement of macroscopic cysts is specific to that clinical 
presentation and unrelated to the other elements of 
ANDI.

Pathology

The pathology of breast cysts was only too familiar to 
surgeons when biopsy excision was the standard manage-
ment of all cysts. Now the surgical trainee brought up on 
needle aspiration will see only the small cysts encoun-
tered by chance during breast surgery. These vary in size 
from those just visible to the naked eye to others up to 
4–5 mm in diameter. They often occur in a cluster over 

an area 2–3 cm in diameter. These are the ‘blue-domed’ 
cysts (Fig. 10.1), which have classically been considered 
to denote benign disease.

These small cysts have no intrinsic significance except 
the potential to form larger cysts in due course.

Larger cysts are thin walled and more brown than blue 
in colour, from the brownish opalescent fluid within 
them. They usually present as an individual cyst but the 
single palpable cyst is likely to be the overt presentation 
of multiple, bilateral cysts, the majority of which are 
impalpable (Fig. 10.2).

The cysts may be uni- or multilocular but, even in 
unilocular cysts, constricting fibrous bands provide evi-
dence of their origin from a single lobule or group of 
lobules (see Ch. 4). Cysts are lined by a single layer of 
epithelium that may be of two types: tall columnar secre-
tory epithelium or attenuated, flattened cells. Sometimes 
they have no epithelial lining at all.

The fluid content of the cysts shows a wide range of 
appearances from clear to heavily turbid, and from light 
brown, through grey, to almost black (Fig. 10.3).

These fluids consist of a variety of chemical substances, 
including pigmented products of apocrine secretion, lipo-
fuscin products of peroxidated lipoprotein, breakdown 

Table 10.1 Breast cysts

TRUE BREAST CYSTS

1 ANDI
Microcysts
Apocrine macrocysts
Nonapocrine macrocysts

2 Juvenile cysts

3 Secondary cysts
Galactocele
Oil cysts of fat necrosis
Liquefied haematoma
Implant-related loculated fluid collections

4 Papillary cystadenoma

CondITIonS ThAT REqUIRE dIffEREnTIATIon fRom 
BREAST CYSTS

1 Dilated ducts/chronic abscess associated with duct 
ectasia/periductal mastitis

2 Cysts of the dermis and areola

3 Cysts associated with tumour necrosis
Phyllodes tumour – benign and malignant
Necrotic carcinoma

4 Hydatid cysts

fig. 10.1 A typical ‘blue-domed cyst of Bloodgood’ discovered by 
chance at biopsy for dominant nodularity. It has already reached 
the size when its colour is closer to brown than blue. It should have 
been found by a needle point!
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products of haemoglobin and possibly secretory products 
related to diet.5 They do not contain blood unless there 
is an associated neoplasm. Crystal clear watery fluid is not 
seen in the common cysts of ANDI.

Multiple cysts are frequently impalpable due to the 
laxity of the cyst, allowing it to merge into surrounding 
breast tissue of similar consistency. But a very small 
increase in volume has a disproportionate effect on the 
intracystic pressure, explaining how a small increase in 
fluid can cause a large cyst to become tense and clinically 
apparent in a few days. This also explains the surprising 
fact that most cysts do not recur after aspiration. In fact, 
many do not disappear after aspiration but merely revert 
to their lax, impalpable state, as is readily shown by repeat 
imaging. Both increase and decrease in size may be seen 

on serial imaging over a short period, suggesting that  
the balance between secretion and reabsorption or duct 
obstruction must be variable, so obstruction of the ductule 
draining the cyst is not a complete or irreversible process. 
Little is known of the dynamics of secretion and reabsorp-
tion of fluid by the cyst epithelium or through the cyst 
wall, the other process that might lead to rapid volume 
change.

There is an extensive literature on the biochemistry of 
cyst fluid. It contains many steroid hormones, beta human 
chorionic gonadotrophin (βHCG) and relaxin, tumour 
markers such as fetoprotein and carcinoembryonic 
antigen (CEA) and ‘gross cystic disease proteins’, many of 
which are found in much higher concentrations than in 
blood, suggesting an active secretory process. Manello  
et al.6 have provided a useful review of the topic.

There is growing evidence that, firstly, breast cyst fluid 
is not merely the result of filtration from plasma, its com-
position being strikingly different from that of plasma or 
extracellular fluid, and secondly, active (though not yet 
clarified) secretory and/or concentrating mechanisms are 
involved.7 Epidermal growth factor (EGF) can also be 
measured and its level appears to act as a marker for  
epithelial proliferation elsewhere in the breasts.7

Incidence

There are surprisingly few satisfactory data on incidence 
of cysts in the general population. One autopsy study8 of 
225 women without overt clinical breast disease showed 
a 19% incidence of macroscopic cysts 1–2 mm or more 
in diameter; in half of these cases the cysts were bilateral. 
Sandison9 put the figure rather higher but put together 
both ectasia and cysts. Ultrasound examination will show 
further impalpable cysts, particularly in pre- and post-
menopausal women taking hormone replacement therapy 
(HRT). Foote and Stewart10 reported 27% incidental cysts 
in 300 breasts removed for cancer. Haagensen4 estimates 
that 7% of white women in Western countries will develop 
a palpable cyst, because this is the incidence of cancer, 
and in his practice cyst and cancer are seen with equal 
frequency. This must be a very rough approximation, 
although the figure of 7% is quoted almost universally. 
Others believe 10% to be a better estimate. Even complex 
cysts seem to occur in about 5% of ultrasound examina-
tions.11 Whatever the true incidence, cysts are so common 
that they should be considered as part of the normal 
involution of the breast.

fig. 10.2 A breast autopsy. The breast was asymptomatic during 
life. This illustrates the multiplicity of macroscopic cysts and the 
diffuse nature of the involutional stromal changes of ANDI.

fig. 10.3 The range of colours of cyst fluid. The first specimen of 
opalescent fluid is common; the blood-stained fluid is uncommon 
and requires further investigation.



Benign disorders and diseases of the breast

150

Pathogenesis and cyst types

There is such a large body of research data relevant to the 
aetiology of breast cysts that it is easier if a summary of 
the conclusions is given first, with the data to follow.

The current view is that all macrocysts start with an 
area of apocrine epithelium in a terminal ductal lobular 
unit (TDLU). Excessive secretion of the apocrine epithe-
lium, probably compounded by osmotic effects of the 
secretion products, leads to progressive dilatation of the 
TDLU to give a microcyst. The dilatation is at first con-
fined to the acini containing apocrine epithelium. (These 
contrast with involutional microcysts, without apocrine 
epithelium and common in postmenopausal patients.)

If the apocrine microcyst enlarges, it does so in one  
of two directions: type 1 macrocyst containing actively 
secreting apocrine epithelium and with contents similar 
to intracellular fluid, and type 2 macrocysts, with flat-
tened epithelium and contents more akin to extracellular 
fluid. Type 1 cysts are more prone to occur in patients 
with multiple or recurrent cysts, and carry a small increase 
in subsequent cancer risk.

Many early workers and some recent writers have 
regarded cysts as dilated ducts. However, the clinical 
course and complications of duct ectasia and involutional 
cysts are very different, as is the underlying pathology of 
the two conditions. They should not be linked in any 
way, although they frequently coexist as different aberra-
tions of involution.

Sir Alan Parks was one of the first workers to shed light 
on the problem when he described the process of cystic 
lobular involution.12 In this process lobules develop 
microcysts during their involution, while maintaining 
some of the specialized lobular stroma around the epi-
thelial acini. As long as this remains, the lobule may go 
on to complete involution, but if the specialized stroma 
is replaced by fibrous tissue before the small cysts have 
regressed, the cystic change is likely to persist. With time, 
the many small cysts representing the acini of the lobule 
will coalesce to form a smaller number of larger cysts (see 
Ch. 4). This is the simplest form of microcystic change, 
and is common in postmenopausal women. The lobular 
origin of macroscopic cysts is described by Azzopardi,13 
who shows the value of elastic stains in demonstrating 
that each cyst derives from a lobule, enormously dis-
tended in the case of large macrocysts. Most macrocysts 
are seen in premenopausal women and disappear at the 
menopause.

Many workers have noticed a second type of microcyst 
lined by apocrine metaplastic epithelium, and concluded 
that obstruction of the outflow from the lobule leads to 
distension and conversion of the columnar apocrine cells 
to a flat cuboidal epithelium, or little epithelium at all.  
It was assumed that all macrocysts arose by this single 
mechanism.

Further work has cast doubt on this simplistic approach 
from a number of directions, but there is still much 
uncertainty about detailed mechanisms. Studies from 
Bradlow’s unit14 have shown that cysts fall into two main 
groups, dependent on the ratio of Na+ and K+ in the cyst 
fluid. One group of cysts has a low Na+ and high K+, 
resembling intracellular fluid, and is designated type 1; 
the other (type 2) has a high ratio, resembling extracel-
lular fluid. Different cut-off points for classifying type 1 
and 2 cysts have been used, using Na : K ratios varying 
from 1.5 to 3. In a large study,15 52% had type 1, 41% 
had type 2, and 7% had both. Type 1 cysts occurred more 
in younger women who had fewer births. Estimation of 
the Na+ : K+ ratio in our own series of 725 patients shows 
a similar bimodal distribution (Fig. 10.4). These findings, 
now confirmed by other workers, suggest that there may 
be at least two populations of cysts, possibly correspond-
ing to those lined with apocrine epithelium (Fig. 10.5) 
which is actively secreting in the high K+ group, while in 
the others the flat epithelium (or no epithelium lining at 
all) acts more as a passive membrane (Fig. 10.6). The type 

fig. 10.4 The bimodal distribution of breast cysts when 
characterized by Na+ : K+ ratio of cyst fluid – Cardiff series.
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many cases, the normal involutional fibrosis around the 
ductule, perhaps augmented by kinking, may alone be 
sufficient. It seems likely that some obstructive element 
is important, particularly with large, tension cysts. In the 
second group, apocrine secretion in excess of the reab-
sorptive capacity of the cyst may be important. Patients 
with apocrine-lined cysts are more likely to have multiple 
cysts and to develop further cysts.17

It is these cysts with apocrine lining, particularly where 
the lining is papillary, which Haagensen4 has suggested 
have a small but definite increase in malignancy associ-
ated with macroscopic cyst disease. This view has long 
been disputed, but many studies of this question have 
now been performed, and there is increasing acceptance 
that gross cystic disease is associated with a small, but 
definite, increase in cancer risk.18

In this context, it is interesting to note that type 1 cysts 
have higher concentrations of hormones, androgen and 
oestrogen conjugates, as well as EGF. Conjugated bile 
acids can also be detected in breast cyst fluid, with signifi-
cantly higher concentrations in the apocrine-type cyst 
(with the higher cancer risk) than the flattened walled 
cyst.19 Torrisi et al. found that EGF levels in breast  
fluid were a better indicator of proliferative epithelial 
hyperplasia elsewhere in either breast than Na+ : K+  
ratio.7 Mannello et al. have shown that breast cyst epithe-
lium secretes and accumulates large amounts of prostate-
specific antigen.20 Dixon et al.21 have shown that 
intravenously administered tritiated hormone (dihydroe-
piandrosterone sulphate) appears in the fluid of apocrine 
cysts within 2 hours, and persists within the cysts for up 
to 2 years. Furthermore, danazol, spironolactone and 
evening primrose oil (EPO) can inhibit this process,22 
opening possible therapeutic approaches. A majority, but 
not all, of type 1 cysts are metabolically active in this way; 
type 2 cysts are inactive. In contrast, type 2 cysts have 
been found to concentrate transforming growth factor 
beta 2,23 which is reported to have an inhibitory effect on 
epithelial tumour cell growth. Thus breast cysts, with 
their active transluminal transport mechanisms, may well 
act as a ‘window’ on what is going on within the rest of 
the breast.

However, the diversion of cysts along the two paths of 
high or low Na+ : K+ ratio occurs during macrocyst devel-
opment, and not from the beginning. Dixon and co-
workers24 have studied 40 microcysts, and found that all 
had high concentrations of androgen conjugates and a 
high K+ : Na+ ratio. They have shown that microcysts  
form a single population lined by apocrine secretory  

fig. 10.5 Wall of apocrine cyst, lined by tall, pink columnar 
epithelium.

fig. 10.6 Cyst lined by flattened epithelium (sometimes the 
epithelial lining of the cyst wall is lost completely).

1 apocrine cysts are characterized by tight junctions, so 
all transport is by cellular pore, while type 2 cysts have 
loose junctions and secretions can move directly, to some 
extent, from plasma into cyst fluid. A further extension of 
the different cyst types is the demonstration by Parish  
et al.16 that the cytokine profiles differ and that type 1 
cysts have higher levels of EGF.

This would suggest that the progression from micro- to 
macrocyst is dependent on the balance between secretion 
and outflow or reabsorption, and this balance might be 
upset in two ways. In one, obstruction of the ductule 
draining the original lobule would lead to back pressure 
and dilatation. A number of possible obstructing mecha-
nisms have been suggested, including benign epithelial 
hyperplasia and fibrous obliteration of the lumen. But in 
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epithelium. The two types of macrocysts thus appear to 
develop from a single, apocrine type of microcyst. Even 
the type 2 cysts with flattened epithelium may show  
gradients with protein concentrations higher than  
serum, showing that they do not act as pure passive 
membranes.

Wellings and Alpers25 have contributed further to our 
understanding of this process with their elegant tech-
nique of subgross whole-organ sampling. The definitive 
lesion is the apocrine cyst, in which apocrine metaplasia 
occurs in hyperplastic/hypertrophic cystically dilated 
lobules. At first, only part of a TDLU may contain tufts of 
apocrine epithelium, and only this portion of the lobule 
will show dilatation. They postulate that pressure of apo-
crine secretion, compounded by the osmotic effects of 
breakdown products, leads to progressive ‘unfolding’ of 
the acini, until the whole lobule may be affected. As 
patients grow older, the cyst tends to enlarge, and the 
lining epithelium flattens or atrophies. This confirms the 
general view of the pathogenesis of cysts, but does not 
elucidate the mechanism for progression to macrocyst,  
or the differentiation into types 1 and 2.

Surprisingly, they have shown that the extralobular 
terminal duct (ETD) is dilated, so that any obstructive 
element must be beyond the TDLU/ETD junction. Alter-
natively, the dilatation may be due only to secretory pres-
sure, and Molina et al.26 add evidence that secretion from 
hyperplastic apocrine epithelium initiates microcysts, 
and osmotic mechanisms lead to progression to 
macrocysts.

Bundred et al.27 showed that zinc alpha-2 glycoprotein, 
a marker of apocrine epithelium, is raised in breast fluids, 
highest in microcysts, intermediate in type 1 cysts, and 
lowest in type 2 cysts. Nevertheless, levels are still 10 
times higher than in serum, confirming the view that all 
cysts are derived from apocrine epithelium. Levels were 
also higher in cyst fluid of patients who subsequently 
developed recurrent cysts.

Aetiology

Cyst formation can be regarded as a minor aberration of 
normal lobular involution, but the specific aetiological 
factors responsible for this aberration are unknown. There 
is some indirect evidence to implicate hyperoestrogen-
ism, either absolute or relative. There is also evidence that 
acini dilate towards the end of the menstrual cycle, and 
that this is an oestrogen effect. It has been suggested that 

excess unopposed oestrogen in premenopausal patients 
maintains the acini in a dilated state, which is accentu-
ated by the pressure of apocrine secretion. A number of 
cases seem to be related to oestrogen therapy, particularly 
in postmenopausal patients. Haagensen4 regards the 
administration of oestrogen for menopausal symptoms 
as a potent cause of cysts in women over the age of 50. 
There is also some direct evidence in that England et al.28 
demonstrated raised mean levels of serum oestradiol-17β 
in 13 women with cysts, although among these patients 
seven had high levels, four were normal and two were 
reduced. Both basal and stimulated levels of biologically 
active prolactin are raised in patients with breast cysts, 
and this may prove important.29 This view is not sup-
ported by more systematic assessment of breast changes 
in patients receiving HRT. For example, neither Yenen  
et al.30 nor Ozdemir et al.31 found any difference in cystic 
change from a range of hormone replacement therapies. 
At present, a hormonal basis for involutional cysts remains 
unproven. The cause of this condition is undetermined, 
and there is no conclusive evidence to support hormonal 
therapy for cysts, although it is reasonable to withdraw 
oestrogen supplements in such patients if it otherwise 
seems appropriate.

Simpson and Page32 have demonstrated the absence of 
fodrin in the wall of all cysts. Since fodrin is a cytoskeletal 
structural protein which binds actin and plays a role in 
the establishment of cellular orientation and polarity, it 
is attractive to suggest that this loss may be a significant 
factor in cyst formation, although the loss could be a 
secondary rather than primary phenomenon.

Clinical features

Macroscopic cysts are frequently asymptomatic, the 
patient often noting the mass accidentally when touch-
ing the breast. In other cases, sudden pain draws the 
attention of the patient to a large cyst, probably due to 
sudden distension or to leakage of fluid into the sur-
rounding tissue, giving chemical irritation. Pain may 
also be associated with disappearance of the cyst, which 
has presumably ruptured or discharged its contents into 
a duct. Pain is not usually related to the menstrual cycle, 
nor is variation in the size of the cyst. Nipple discharge 
is uncommon but does occur and duct injection has 
sometimes demonstrated communication with a cyst in 
such a case. The discharge will then be typical of cyst 
fluid.
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Fifty-five per cent of cysts are found in the left breast 
and 45% in the right, a ratio identical to that for fibroad-
enoma. Two-thirds occur in the upper outer quadrant, 
with the upper inner quadrant being next most common. 
Cysts are uncommon in the lower half of the breast.

On examination, the physical characteristics vary 
widely according to a number of factors: size, intracystic 
pressure, depth and situation in the breast, and the char-
acteristics of surrounding breast tissue.

Large cysts are frequently visible when the patient lies 
down (Fig. 10.7).

Generally, the cyst is felt as a smooth, tense structure, 
readily palpable against the chest wall, and to some extent 
attached to breast tissue (see Ch. 5). Large cysts may be 
palpably multilocular. Lax cysts are palpated only with 
difficulty or not at all. Very tense cysts are so hard that 
carcinoma may be simulated closely. A large cyst may 
displace surrounding Cooper’s ligaments, producing 
apparent skin attachment or even retraction (false retrac-
tion of Haagensen4). The diagnostic problem is fortu-
nately solved readily by routine use of needle aspiration 
and ultrasonography for all lumps.

A deep cyst may feel much more superficial in a young-
ish patient with pliable breast tissue and be missed 
entirely by timorous needling. Likewise, only the fore-

most loculus of a lobulated cyst may be felt from the 
surface, so that needling produces surprisingly more fluid 
than expected. Conversely, needling of one of a cluster of 
cysts will produce less fluid than expected.

There is a strong clinical impression that multiple cysts 
are seen most commonly in larger breasts, but no habitus 
is exempt and simple cysts are common in patients with 
small, dense breasts. There seems to be no relationship 
between age and multiplicity or recurrence.

It is difficult to obtain a representative study group to 
assess the true incidence of subclinical cysts, since all 
populations are biased to some extent. Of women pre-
senting with painful nodularity to a breast clinic, ultra-
sound examination will show about 20% to have cysts, 
of which 20% will be small (<5 mm), and 40% medium 
(5–15 mm) or large (>15 mm).

Age

Cysts occur predominantly in the middle and late repro-
ductive period, increasing in frequency from 35 years to 
a maximal incidence between 40 and 50 years. They are 
rarely seen before the age of 30, although we have seen 
a 5-cm cyst behind the areola in a 16-year-old girl, which 
did not recur after a single aspiration. Perhaps the patho-
genesis differs in such juvenile cysts, although the clinical 
features were typical in this case. Cysts disappear rapidly 
after the menopause, unless the patient is taking hormone 
preparations. Of Haagensen’s 2511 patients, 78% pre-
sented between 35 and 50 years and only 2.3% before 
the age of 30.4

The rare cysts seen in the elderly tend to be large, and 
associated with a papillary tumour, when the fluid will 
be bloodstained. It seems likely that the even rarer cysts 
in the elderly not associated with tumour have a different 
aetiology to the premenopausal cyst, although little has 
been written about large non-neoplastic cysts in the 
elderly. Devitt33 found that only 6% of symptomatic 
women over the age of 60 had breast cysts, compared 
with 15% of those less than 55 years presenting to a 
breast clinic. Furthermore, a majority of the older patients 
with cysts were taking hormone supplements. It is inter-
esting that this premenopausal concentration of clinical 
cysts is not seen with histological apocrine microcysts, 
which are much more uniformly distributed from 25–30 
years until the ninth decade.25

Brenner et al. studied the development of new cysts in 
women undergoing mammographic screening, and found 

fig. 10.7 A large, visible cyst. This is an extreme example, but 
smaller cysts may also produce an eccentric contour when  
the patient lies down.
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that 1% of women developed new cysts between screens, 
with a clear relationship to hormone replacement therapy 
(HRT) in those over the age of 50.34 Only one of 20 
women with cysts under the age of 50 was on HRT, com-
pared with 17 of 33 over 50.

natural history

The natural history can be presented no better than 
through the results of Haagensen’s unique study,4 in 
which he has followed 2511 patients, 2235 for 5–30 
years. Seventeen were multiple at first presentation on 
clinical examination (ultrasound or surgery would show 
much higher figures); 40% developed new cysts, the inter-
val to a further cyst being progressively shorter with age 
from an average of 10 years in the third decade to 2 years 
in the sixth. As would be expected, the greater the number 
of cysts, the shorter the interval to recurrence. With a 
minimum 5-year follow-up, 30% had only one cyst, 30% 
had 2–5 cysts, and the remainder had 6 or more. A further 
excellent paper is that of Jones and Bradbeer, who fol-
lowed 322 cases for a minimum of 5 years, and obtained 
similar results.35 Sterns36 reported on a series of 4207 
patients observed over 14 years. Two hundred and eighty-
six women had cysts on 561 occasions. Cysts did not 
recur in 60% of the patients. There were two to five recur-
rences in 36% and more than five recurrences in 4%. 
Patients with more than five recurrences were 5 years 
younger than the overall group when the first cyst 
appeared and the events developed over a period of time 
ranging from 51 to 161 months (mean of 96 months) 
and appeared at intervals averaging 17 months.

In our clinic, half the patients develop a further palpa-
ble cyst (new or recurrent) in the 12 months following 
aspiration, and 6% will develop a new cyst for the first 
time more than 5 years after the initial aspiration. The 
number of new cysts presenting clinically (i.e. not detected 
only by imaging) within a period of 5 years after aspira-
tion is shown in Table 10.2.

There is considerable controversy about the homoge-
neity of cyst type for any given patient with multiple 
recurrent cysts. One group37 found that concentrations of 
EGF and insulin growth factor-1 (IGF-1) were concordant 
when taken from multiple cysts, whether ipsi- or 
contralateral.

Brenner et al. showed that over 5 years only 12% of 
new cysts detected between mammographic screenings 
increased in size, while 60% of the cysts had resolved by 

1 year, and 80% by 4 years without treatment.34 All those 
that increased in size did so within 2 years, and this was 
twice as likely to occur in patients on HRT.

Investigation

In practice, cysts are adequately managed by mammogra-
phy, ultrasound, needle aspiration and inspection of the 
aspirated fluid. Radiological examination is not strictly 
necessary for cysts, but we utilize mammography for all 
cyst patients over the age of 35 years as a form of screen-
ing, to exclude an incidental cancer. We found five inci-
dental cancers in 352 patients presenting for aspiration 
of a breast cyst (1.4%).

Ultrasound will usually show cysts to be multiple and 
bilateral with numbers in excess of those detected clini-
cally or mammographically. Cysts are rounded, ovoid or 
lobulated with characteristics so similar to fibroadenoma 
as to make radiological differentiation impossible, 
emphasizing the superiority of ultrasound in managing 
cysts. Leakage of cyst fluid into the surrounding tissues 
gives altered sonographic appearances due to an inflam-
matory reaction (termed complex cyst by sonographers). 
Ultrasound of the abnormal rim can confirm inflamma-
tion rather than neoplasm.

Pneumocystography has been used when cyst aspira-
tion reveals bloodstained fluid, but has been replaced by 
ultrasound. Ultrasound provides similar information 
more easily, with the added bonus of allowing accurate 
sampling of any associated solid component.

Table 10.2 Number of clinically detected cysts (after aspiration) 
per patient with a minimum follow-up of 5 years

no. of cysts no. of patients (%)

1 164 (46.6)

2 66 (18.8)

3 31 (8.8)

4 25 (7.1)

5 22 (6.2)

6 or more 44 (12.5)

Total 352 (100)
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differential diagnosis

Cysts are readily differentiated from solid lesions by ultra-
sound and needling. Three other cystic conditions need 
to be considered: the cystic form of fat necrosis (page 
274), galactocele (page 157) and cystic papillary tumours, 
adenoma and carcinoma (page 158). It cannot be stressed 
too often that a tense cyst can closely simulate cancer on 
palpation. The question of cancer should never be raised 
with a patient before a cyst has been excluded by ultra-
sound and/or needling.

management

The last 40 years has seen the management of cysts pass 
from mandatory excision, through selective aspiration 
with cytological examination, via routine (and if neces-
sary repeated) aspiration alone and now, if there are 
classic features of a cyst without any other risk factors, 
leaving the cyst alone. Patey and Nurick38 had an early 
influence in the UK in managing cysts conservatively, and 
this development of a conservative regimen for managing 
breast cysts has been one of the truly major advances in 
breast surgery. Nevertheless, no aspect of breast disease 
management is without pitfalls and strict rules must  
be followed to avoid an occasional disaster. The exact 
sequence of management will be determined by the 
arrangements of individual clinics. In our unit all patients 
over 35 have a mammogram prior to their consultation. 
Patients with discrete lumps have an ultrasound. If a cyst 
is identified it is either aspirated under ultrasound guid-
ance or left alone if the patient wishes and there are no 
atypical features.

Aspiration

The majority of cysts are now aspirated with ultrasound 
guidance. If immediate ultrasound is not available, the 
first investigation of an easily palpable lump in the breast 
should be the insertion of a needle, and if this is practised 
cysts will be diagnosed at first consultation. A 21-gauge 
needle with a syringe of appropriate size to the estimated 
cyst volume is plunged directly into the cyst, fixed by two 
fingers of the opposite hand (Fig. 10.8).

No anaesthetic is necessary. The average cyst volume is 
5–10 mL, but this varies from less than a millilitre to 
75 mL or more. A 10-mL or 20-mL syringe is usually 

convenient. If the mass proves to be solid, a cytological 
specimen is obtained, and this is facilitated if a syringe 
holder designed for obtaining cytology specimens is  
used. If the fluid is not bloodstained, the cyst is aspirated 
to dryness, the needle removed and the fluid discarded. 
Cytological examination of cyst fluid is not useful or  
cost effective unless the fluid is bloodstained. Many  
early workers advocated cytological examination of all 
cyst fluid,38 but it is now recognized to be unnecessary 
and most large units have abandoned it except when 
bloodstained.39,40 The breast is carefully palpated to 
exclude a residual mass. If one exists, an ultrasound 
guided biopsy of any residual abnormality should be 
performed.

If the fluid is bloodstained, 1–2 mL only of fluid is 
taken for cytology in Cytospin fluid. The mass is then 
imaged with ultrasound and a core biopsy taken from any 
solid area in the cyst. The presence of blood is usually 
obvious, but in cysts with black fluid (usually not due to 
blood), any doubt should be eliminated by examining 
the fluid for blood by microscopy or a chemical occult 
blood test. Blood must be regarded as synonymous with 
tumour (usually benign, but sometimes malignant). 
Malignancy is more likely to occur in the elderly but even 
then the prognosis is favourable.

If mammography has not already been performed it is 
advisable to do so to evaluate pathology elsewhere in the 
breast. The radiologist should be informed that an aspira-
tion has taken place so that allowance can be made for 
any artefacts produced by the aspiration.

fig. 10.8 Technique of aspirating a cyst. The cyst is immobilized 
by fingers of the left hand.
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Recurrent cysts

Early recurrence is not rare but is less common than 
might be expected. Because aspiration might not be 
expected to influence the natural history, one might antic-
ipate universal recurrence. In fact, only about 10% of 
cysts refill to become palpable, although almost one-half 
of patients will develop another cyst elsewhere in the 
breast, and about one-third will develop more than one. 
We treat a recurrent cyst by repeated aspiration, and are 
not particularly concerned at the number of aspirations 
required. Fortunately, cysts rarely refill after two or three 
aspirations. Recurrence is an indication for mammogra-
phy but not for excision. Because recurrence usually 
occurs in patients with multiple cysts, excision is not 
appropriate treatment. A persistent mass, or bloodstained 
fluid, remains the only indication for excision.

If recurrence becomes tedious for the patient, injection 
of air after aspiration may reduce the chances of further 
recurrence.41 Gomes et al.42 advocated the injection of a 
sclerosant to prevent recurrence and, like Dixon and co-
workers,17 have found that apocrine-lined cysts, charac-
terized by a high K+ : Na+ ratio, are more prone to be 
multiple and to recur than nonapocrine cysts. In practice 
in our clinic we have found little need for such 
interventions.

Hormone therapy

The hormonal background to cysts is not defined suffi-
ciently precisely to justify any form of hormone therapy 
on a routine basis. One study of patients with recurrent 
cysts has reported a remarkable reduction (75%) in the 
number of cysts requiring aspiration after a course of 
danazol, 100 mg three times per day for 3 months.43 
Benefit was even greater at 6 months, i.e. 3 months after 
cessation of therapy, and persisted at 3-year follow-up, 
but had disappeared at 5 years. This indicates that this 
treatment might prove worthwhile in severe cases with 
recurrent painful cysts. A controlled trial of EPO in our 
unit had no effect on the incidence of recurrent cysts.44

Mastectomy

In the past, some surgeons recommend subcutaneous 
mastectomy with silicone implant for extensive or recur-
rent cystic disease, either on the basis of reduction of 
cancer risk or for the physical and psychological benefit 
of the patient. We believe this practice should be con-

demned except in the most exceptional circumstances. 
Although cysts are a nuisance, they cause the patient rela-
tively little morbidity when they are managed conserva-
tively by repeated aspiration. This is entirely different  
to the complications, short and long term, which may 
trouble patients after bilateral subcutaneous mastectomy 
with silicone implants or autogenous tissue reconstruc-
tion. The presence of cysts alone would not justify mas-
tectomy on grounds of cancer risk, and should be 
considered as one aspect only of cancer risk, in weighing 
up the very difficult decisions in this area.

Follow-up and breast cancer risk

This is another area of clinical practice undergoing 
reevaluation as the result of increased knowledge over 
the past decade. Although Haagensen4 gave evidence 
many years ago that macroscopic cysts are associated 
with a definite, but quite small, increase in cancer risk, 
other workers did not confirm this. Several studies have 
demonstrated a definite, though relatively small, increase 
in risk. Bundred et al.18 showed an increase in subse-
quent cancer of 4.4 times in women having a cyst aspi-
rated over the expected risk. The risk was even greater in 
women with multiple or bilateral cysts. This finding has 
recently been confirmed by a prospective study16 in 
which the cyst type was determined by fluid examination 
at entry. These workers found a similar degree of overall 
risk, but this was confined to type 1 apocrine cysts, and 
there was no increase with multiple cysts. However, not 
all studies reflect this increased risk of breast cancer, e.g. 
the study of 1312 high risk women with and without 
gross cystic disease failed to show an increased risk for 
those with cysts.45

Thus, while the small increase in overall cancer risk 
seems definite, the further effect of individual factors 
remains controversial. A further, larger study by Dixon 
and colleagues46 showed a similar increase in overall risk, 
but no relation to cyst type. The main factor affecting 
cancer risk in this study was age, with the greatest risk in 
women presenting with a cyst before the age of 45. The 
differences in these studies – age versus multiplicity versus 
cyst type – will probably prove to be due to methodologi-
cal problems. For example, Dixon relied on cancer regis-
try data for his follow-up.

These data provide some basis for devising a follow-up 
policy. The overall risk is not great: only 14 cancers 
occurred in 352 patients followed an average of 7 years 
in the Bundred series. It would be reasonable to enter 
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such women in a screening programme at the age of 40, 
rather than the age of 50 generally recommended in the 
UK. This would be an appropriate age since cysts are 
uncommon before 40. It should be emphasized that this 
is a pragmatic approach that requires validation. Follow-
up of all patients with cysts below the age of 40 is not 
cost effective, so at present patients are discharged after 
assessment provided that no other risk factors have been 
demonstrated.

Haagensen et al. reported the prognostic influence of 
the presence of high blood levels of the cyst fluid protein 
GCDFP-15.47 Over a 10-year follow-up period, the rela-
tive risk of cancer for women who developed 10 or less 
cysts increased from 1.8 to 4.2 if they showed elevated 
plasma levels of the protein. The corresponding figures 
for those developing more than 10 cysts were 2.0 and 7.1. 
Since this protein is secreted by apocrine epithelium, it is 
further evidence for the influence of apocrine metaplasia 
on cancer risk.

There is considerable scope for defining a high-risk 
population even more closely by adding data on family 
history, age and cyst type, and with further study of 
hazards associated with various constituents of cyst fluid. 
It is important to appreciate that a cyst is an indicator of 
increased risk, and is not itself a premalignant condition; 
hence there is no need to excise cysts, and screening must 
encompass both breasts.

Galactocele

A galactocele is an uncommon lesion in which a cyst 
filled with milky material develops after a period of lacta-
tion. There is a surprising paucity of information about 
this condition, compared with other aspects of breast 
pathology. Such literature as exists is often obscured by a 
tendency to confuse galactocele with duct ectasia and 
recurrent subareolar abscess. The confusion extends down 
to some of the most recent papers, particularly those 
which state that galactoceles are prone to lead to chronic 
sinuses. The first use of the term ‘galactocele’ has been 
attributed by Fitzwilliams to de Lambell, who defined it 
in 1845 as a ‘form of tumour which springs from one of 
the milk ducts, forming a cyst’.48

The term is best confined to a specific clinical syn-
drome in which a woman develops a painless swelling of 
the breast from a few weeks to some months after ceasing 
lactation. The swelling is smooth and mobile and in fact 

has the exact physical characteristics of the usual breast 
cyst. Aspiration produces what is clearly milk, instead of 
one of the variety of fluids commonly found in breast 
cysts. The lesion disappears completely and is usually 
cured by a single aspiration but, like ordinary cysts, will 
occasionally require two or three aspirations. It may be 
found anywhere in the breast, but commonly towards  
the areola.

In one series of 10 cases49 the age range was from 27 
to 36, the duration 1 week to 6 months; six cases were 
postpartum and five still feeding.

The mammographic appearances have been described50 
and are complex, with three distinctive radiological pat-
terns. Ultrasound is more appropriate as the first exami-
nation in this group, and again the appearances are 
complex, with 50% cystic or multicystic, 37% mixed 
cystic/solid and 13% solid.49

The aetiology and pathology are obscure. Lactation is 
an essential antecedent in the typical case (although  
the condition has been described in male infants!). It  
is usually stated to follow abrupt artificial cessation  
of lactation.

A simple explanation of the pathogenesis is that a pre-
existing cyst that connects with the duct system fills with 
milk, either by secretion or retrograde filling, but the 
ductule draining the cyst becomes blocked, trapping the 
milk. This may become slightly thicker by absorption of 
water, but retains the obvious characteristics of milk. 
Since some cysts can be demonstrated to connect with 
the duct system, it is surprising that galactocele is not 
more common, given the frequency of cysts in the breasts. 
Presumably the reason is that cysts are an aberration of 
involution and less common during the usual childbear-
ing period. It also has been reported that macroscopic 
cysts resolve during pregnancy along with the well- 
recognized improvement in mastalgia and nodularity. An 
interesting insight into the pathogenesis comes from the 
controlled trial reported by Auvichayapat et al.51 who 
passed a nylon probe into the duct obstructed by a protein 
plug. Although the probing took longer than simple aspi-
ration there were no recurrences as opposed to two of five 
in the aspiration group.

A neglected galactocele may present at a later stage 
when they are filled with inspissated material. If there is 
not a clear history of the lump persisting since lactation, 
cysts containing inspissated pus or infected material are 
better regarded as a separate group, most of which fall 
into the categories of duct ectasia, periductal mastitis or 
chronic cystic disease.
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Papillary tumours associated  
with macrocysts

Pathology

Papillary tumours within the wall of a cyst are rare, yet 
by no means excessively so. We see approximately one 
such tumour a year, yet there is remarkably little written 
on this subject. Hart first drew attention to the subject in 
1927.52 He described 124 cases and emphasized that  
the majority were benign. However, the report does not 
differentiate between duct papillomas and intracystic 
tumours, but since 69 of 95 benign cases had nipple dis-
charge and 75 a lump, it must have included both. That 
confusion, or at least lack of differentiating the two 
groups, persists today.

Haagensen4 regards them all as duct papillomas within 
grossly dilated ducts, yet this is not consistent with our 
experience. Cystic dilatation of ducts due to intraductal 
papilloma (sometimes also called papillary cystadenoma) 
is commoner than the true isolated cyst containing a 
tumour, but in our experience the two conditions are 
clinically distinct, and this is important in management. 
Cyst puncture and pneumocystography (a technique now 
replaced by ultrasound) shows no connection with the 
duct system with the isolated lesion, nor is there any 
nipple discharge. Azzopardi13 mentions that papilloma 
can be seen within cysts, i.e. of lobular derivation, but 
gives no details apart from mentioning a single case he 
had encountered. Devitt53 discusses the problem of carci-
noma in association with a cyst.

Perhaps the most important point is whether they are 
single or multiple. Intracystic tumours in the elderly are 
usually solitary and of low-grade malignancy. Intraductal 
tumours are usually multiple, and more likely to be asso-
ciated with multifocal intraduct cancer. Calvert et al.54 
described a solitary huge intracystic papillary lesion 
(18 cm in diameter) which they regarded as intraductal, 
in spite of the lack of nipple discharge, because fragments 
of elastic tissue could be identified in its wall. Whether 
this finding is definitive in such a large lesion is probably 
less important than the fact that it was solitary, and hence 
likely to behave as an intracystic tumour and more likely 
to be suitable for local excision.

A second problem causing confusion is the use of the 
term intracystic cancer, since this by definition excludes 
benign lesions. A series of 48 cases of intracystic cancer 
was reported from the Mayo Clinic55 where it constituted 
0.5% of all breast cancers. However, 31 cases were 

excluded because they were benign, suggesting that intra-
cystic papilloma has approximately the same incidence 
as the malignant version. The report gives evidence of the 
excellent prognosis of the lesions regarded as malignant; 
only 1 : 3 showed invasion of the cyst wall, and only 6% 
had axillary metastases. A series of 16 cases reported  
in 196956 were all reported as malignant, although 12 
showed ‘orderly papillary epithelium with little mitotic 
activity’, reflecting the tendency to err on the side of diag-
nosing cancer at that time.

Carter et al.57 describe 41 cases of intracystic cancer 
without mention of benign cases. They divide them into 
three groups: (1) noninvasive intracystic cancer and with 
no surrounding ductal carcinoma in situ (DCIS), (2) 
intracystic cancer with cyst wall invasion but no DCIS, 
and (3) intracystic cancer with associated DCIS. They 
point out the differing prognosis for the first group; none 
had recurrence, including eight who had biopsy only. It 
is clear that these form a biologically favourable group.

In summary, intracystic papillary tumours need to  
be differentiated from multiple ductal papillomas, to be 
assessed very carefully in terms of malignancy, and 
assessed in terms of tumour invasion into the surround-
ing breast.

Clinical features

Papilliferous cysts usually arise in patients a decade or 
more after the menopause. The patient presents with a soft 
mass that is usually large and often apparently of recent 
onset. Aspiration yields old, bloodstained fluid and cytol-
ogy will usually show epithelial cells of benign or degener-
ate appearance. Ultrasound will demonstrate the cyst, and 
a small papilloma within its wall. Estabrook et al. reported 
mammographic features in 10 such cases.58

Ultrasound with guided biopsy can give considerable 
information regarding differential diagnosis and malig-
nancy of the cyst and its contained tumour, and has 
replaced pneumocystography (Figs 10.9 and 10.10) as 
the main diagnostic technique. Invasion of the wall can 
be assessed, although caution is needed in relying entirely 
on ultrasound for assessment. It can help target any suspi-
cious area for FNA cytology. The series of 56 tumours 
with a cystic appearance on ultrasound studied by Omori 
et al. contained a wide variety of pathology. Ten of the 
56 were intracystic cancers; other lesions included necrotic 
cancers and phyllodes tumours, simple cysts and 
abscesses.59 Yamamoto et al.60 have described a technique 
of endoscopy in which a fibreoptic ductoscope is intro-
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duced via a cannula into the cyst. Although we doubt  
that this approach is justifiable in a routine clinic, the 
authors were able to separate the benign papilloma from 
the malignant ones on the basis of their surface 
appearance.

Management

Fortunately, the majority of papillary tumours associated 
with macrocysts are benign, even (or especially) in the 
elderly. The local nature of the lesion, as a confined cyst, 

fig. 10.9 This historical pneumocystogram nicely demonstrates an 
intracystic papilloma, and also air in a major duct.

fig. 10.10 Typical papillary tumour in the wall of a cyst in an 
elderly woman.

fig. 10.11 Ultrasound image of multiple cysts.

fig. 10.12 Mammogram showing florid breast cysts, some are 
partly calcified; a fibroadenoma is seen (arrow).

will usually be apparent on clinical examination, and 
imaging (Figs 10.11 and 10.12). Mammography will give 
some indication of the presence of invasive cancer or 
DCIS.

Where the lesion appears to be a confined cyst, in this 
age group it is best treated by total cyst excision, with a 
1-cm resection margin as for phyllodes tumour. This will 
provide material for adequate histological assessment in 
all cases, and definitive treatment in the majority proved 
benign or with minimal invasion on histology.
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The duct ectasia/periductal mastitis complex

Key points and new developments

1.	 The	duct	ectasia/periductal	mastitis	(DE/PDM)	complex	covers	a	number	of	processes	which	may	exist	alone	or	in	combination.	
Some	are	subclinical	and	minor	variants	of	normality	(ANDI)	while	the	spectrum	extends	to	disease	with	severe	morbidity.

2.	 Much	confusion	has	arisen	through	failure	to	differentiate	between	histological	findings	(not	clinically	overt)	and	the	very	
overt	syndromes	of	the	clinical	disease	entities.

3.	 The	processes	include	duct	dilatation	(ectasia),	histological	PDM,	bacterial	mastitis	and	periductal	fibrosis.	Associated	
conditions	are	nipple	inversion	and	squamous	metaplasia	of	the	ducts.

4.	 Clinical	manifestations	include	nipple	discharge	(bloody	and	non-bloody),	inflammation,	abscess,	fistula,	mastalgia	and	nipple	
retraction.	Bilateral	involvement	is	not	uncommon.

5.	 Secondary	bacterial	invasion	shows	mixed	flora	(aerobes	and	anaerobes)	typical	of	(and	probably	coming	from)	those	in	the	
mouth	and	vagina.

6.	 Cigarette	smoking	is	a	powerful	facilitator	of	severe	inflammatory	complications.

7.	 Established	infections	are	rarely	cured	without	surgery	to	the	underlying	duct	abnormality,	directed	towards	a	single	duct	or	to	
multiple	ducts,	depending	on	the	individual	findings.

8.	 Recurrence	is	not	uncommon,	often	due	to	inappropriate	or	inadequate	surgery.	Management	of	recurrence	requires	a	
planned	sequential	approach	to	find	and	deal	with	the	persisting	pathology.

9.	 Granulomatous	mastitis	shows	a	close	resemblance	to	peripheral	perilobular	mastitis,	and	at	least	some	cases	are	best	
managed	by	surgery	directed	to	proximal	ectatic	ducts.

with duct ectasia. This term has advantages over others 
used such as plasma cell mastitis or comedo mastitis 
because these specific elements are not present in all 
cases. Hence, the condition is best known as the duct 
ectasia/periductal mastitis complex even though this by 
no means covers all the pathological or clinical aspects of 
the disease. Understanding of disease has been held back 
by attempts to confine the clinical manifestations within 
the straight-jacket of a single all-embracing disease process 
or, alternatively, attempts to remove the straight-jacket 
completely and regard the condition as one aspect of 
‘fibrocystic disease’. Both approaches are incompatible 
with the breadth of clinical manifestations or the observed 
pathology.

Introduction

The terms ‘duct ectasia’ and ‘periductal mastitis’ cover the 
second major group of benign breast disorders. Mild duct 
ectasia is part of the normal involution of the breast and 
as such forms part of ANDI (aberrations of normal devel-
opment and involution). The term ‘mammary duct 
ectasia’ introduced by Haagensen in 19511 is useful in 
that it has a single simple connotation – the presence of 
dilated mammary ducts – using terminology consistent 
with that of bronchiectasis and sialectasis. To this has 
been added periductal mastitis to describe the frequent 
occurrence of periductal inflammation in association 
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While the exact aetiology is still uncertain, recent work 
has demonstrated that a number of pathological proc-
esses contribute to the clinical manifestations, including 
duct dilatation, stagnant secretions, duct obstruction by 
nipple inversion or epithelial squames, epithelial meta-
plasia, nonbacterial inflammation, bacterial inflamma-
tion and periductal sclerosis. These diverse processes, 
individual but interrelated, explain the protean clinical 
presentations. Evolution of thought and practice contin-
ues, and quite recent demonstration of anaerobic bacteria 
in many cases is having a major impact on understanding 
and management, as is the recognition that infective com-
plications are much more common and severe in cigarette 
smokers. This disease complex presents clinically in many 
ways, at times giving rise to all three common breast 
symptoms: lump, nipple discharge and pain. The main 
manifestations are set out in Table 11.1 and any concept 
of the disease complex must be able to encompass this 
wide range of clinical presentations.

There are a number of other chronic inflammatory 
conditions, such as lymphocytic mastopathy and granu-
lomatous mastitis, which may be unrelated, but which 
also may overlap with periductal mastitis. These are 
further discussed in Chapter 17. In view of the confusion 

in nomenclature and understanding, it is useful and salu-
tary to look at it from a historical point of view.

Historical survey

This condition has been recognized and well described  
in the surgical literature over many decades, yet remained 
unrecognized in clinical practice to a surprising degree. It 
was recorded by many early writers but they were unable, 
on the whole, to conceive it as a distinct process, confus-
ing it with tuberculosis, galactocele, cystic disease and fat 
necrosis. Even today, many endocrinology texts confuse 
the nipple discharge of duct ectasia with galactorrhoea.

John Birkett, surgeon to Guy’s Hospital and President 
of the Royal College of Surgeons of England in 1877, gave 
a description of the condition in his book on breast 
disease:2 ‘In the breast of a middle-aged woman it is not 
uncommon to find the ducts dilated and filled with 
mucous greenish fluid.’ Bloodgood described several 
cases in 19213 in a paper dealing primarily with chronic 
cystic disease. He returned to the subject in 1923, present-
ing 31 cases. His description of an advanced case could 
hardly be bettered:4 ‘The characteristic picture when the 
dilated ducts are situated in the nipple zone is the palpa-
tion of a doughy, worm-like mass beneath the nipple. 
When explored, one can recognize large and small dilated 
ducts with distinct wall, containing brown, green, milky 
or cream-like material, of various degrees of viscosity and 
consistency.’ He went on to describe nipple discharge, 
palpable tumours, some with skin and nipple fixity 
resembling malignancy, others resembling subareolar 
abscesses and peripheral breast masses. He even described 
a case of eczema of the areola apparently due to nipple 
discharge.

Bloodgood made no contribution to aetiology and 
stated that the condition could be classed as part of 
chronic cystic mastitis, an area of confusion which per-
sists in some present-day literature. He noted that patients 
with dilated ducts were often postmenopausal and that 
the condition seemed to have no relation to parity or 
breastfeeding. He recognized that the condition could 
present as nipple discharge or a mass which could be 
evanescent, but that it could also simulate cancer exactly, 
that it often settled spontaneously and that it had a ten-
dency to be bilateral.

According to Cutler,5 it was James Ewing, of the Mem-
orial Hospital in New York, who drew attention to ‘plasma 
cell mastitis’ in the 1920s. It is not surprising that a 

Table 11.1  The clinical spectrum of duct ectasia/periductal 
mastitis

Underlying 

pathology

Clinical manifestations

Duct ectasia Nipple discharge – thick, creamy, 
bloody

Periductal mastitis

Single duct Recurrent subareolar abscess
Mammary duct fistula

Multiple ducts Inflammation and/or abscess formation
– evanescent
– recurrent
– chronic

Duct fistula
Mastalgia

Periductal fibrosis

Inflammatory Nipple retraction

Involutional Nipple retraction

Secondary to nipple 
discharge

Eczema of the nipple/areola

All the above manifestations may rarely occur in the male.
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pathologist should so do, for radical mastectomy was not 
infrequently carried out mistakenly for a chronic inflam-
matory mass simulating cancer. He used this term because 
he was impressed with the number of plasma cells infil-
trating these lesions. Cheatle and Cutler6 recorded it in 
the literature survey in their book on breast tumours. 
Adair7 reported 10 cases from the records of the Memorial 
Hospital, highlighting the clinical problem of inappropri-
ate mastectomy. Further reports added the names comedo 
mastitis and mastitis obliterans. Each name stressed one 
particular aspect of the condition, but the different termi-
nology did little to develop a unifying concept of the 
condition.

The subject was reviewed from the Mayo Clinic in 
1948.8 This paper gave a good review of the literature  
and reflected the usual attitude at that time: of 172 cases,  
the great majority had been identified from a retrospec-
tive study of pathology specimens usually found as a 
chance finding in mastectomy specimens for cancer.  
Only 19 of this series had undergone treatment for  
clinical manifestations of the condition. The conse-
quences of failure to appreciate the pathology in the past 
is vividly illustrated in Sandison and Walker’s paper from 
Glasgow.9 Of 38 juxta-areolar inflammatory lesions 
studied, eight were incorrectly considered to be neoplas-
tic and seven to be tuberculous, with nine inappropriate 
mastectomies. In this series, 12 had shown periductal 
mastitis (PDM) without duct ectasia (DE), 12 had shown 
DE with PDM, and 14 cases had shown ectopic squamous 
epithelium. These figures may reflect the relative fre-
quency of the different pathologies underlying periareolar 
infection.

The increasing recognition of the clinical manifesta-
tions was not matched by understanding of pathogenesis, 
or even of pathology. Rodman and Ingleby10 tried to 
produce it experimentally, claiming that a similar condi-
tion was produced by injection of pancreatized milk into 
the mammary duct of rabbits.

Three important papers appeared in 1951, which was 
a vintage year for this condition. Frantz and colleagues11 
reported an autopsy study of apparently normal breasts, 
and found an incidence of substantial DE of 25% and 
almost 50% in women over the age of 60. It was clear 
that the condition of DE was common, a disease of 
ageing, and often subclinical.

Zuska et al.12 described the condition now known as 
recurrent subareolar abscess or mammary duct fistula, 
recognizing its pathological basis for the first time, and 
reporting successful management by simple excision or 

laying open of the fistula. Earlier, Deaver and McFarland13 
had noted that persistent sinuses were sometimes seen 
after drainage of nonlactational abscesses, but they could 
only advise wide drainage, antiseptics and simple mastec-
tomy for resistant cases. Even earlier cases of fistula have 
been reported in France and England in 1835 and 
1892.14,15 Zuska and co-workers considered the condition 
to be a complication of DE (‘comedo mastitis’) because 
they saw dilated ducts containing the typical material 
seen in DE, which in its thicker form resembles a comedo. 
They also noted that it occurred in younger women, could 
be bilateral and was associated with squamous cell lining 
of the affected duct.

Haagensen1 completed the 1951 trio by publishing  
his first paper on the subject, and suggested the term 
‘mammary duct ectasia’. His views are expanded in his 
textbook.16 It is surprising that the youngest patient he 
had seen with the disease was 34 years old, and the mean 
age of the group was 55. He saw only 67 patients with 
clinical disease in 30 years’ practice, reflecting either the 
specialized nature of his practice with a bias towards 
cancer, or suggesting that the disease is becoming more 
common, because we operated on some 200 cases in 15 
years.

Haagensen supported the classic view that duct dilata-
tion was the primary abnormality, leading to stagnation 
of secretion and nipple discharge, with leakage of mate-
rial outside the duct leading to a chemical PDM. He 
regarded it as a rather benign condition and did not 
discuss severe abscesses, or recurrent inflammation or 
fistula after surgical excision. He also regarded recurrent 
subareolar abscess as a separate condition of trivial impor-
tance and criticized Zuska et al. for ‘confusing it with duct 
ectasia’.

Atkins17 drew the attention of British surgeons to  
recurrent subareolar abscess with a report of 28 cases. He 
introduced the unfortunate term ‘mammillary fistula’, 
suggesting a fistula into the nipple, which soon became 
corrupted to mammillary duct fistula. The term seems 
inappropriate because the external opening of the fistula 
is along the edge of the areola (or more peripheral) and 
the internal opening is into a duct under the areola rather 
than within the nipple. It is a term better dropped in 
favour of the simpler and more accurate term ‘mammary 
duct fistula’. Atkins saw the condition in simple mecha-
nistic terms as an obstruction to the exit of the duct, with 
build-up of secretions leading to infection which burst 
out through the skin. Again, he reported it in younger 
patients, often with inverted nipples, and sometimes 
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beginning during pregnancy and lactation. He recom-
mended a simple laying open technique, allowing the 
wound to heal by granulation. He noted no recurrence 
but gave no details of follow-up.

Three years later, Patey and Thackray18 reported a 
detailed histological study of the ducts excised from seven 
specimens. They found the terminal portion of the 
involved duct lined by squamous epithelium instead of 
the normal columnar epithelium and believed this 
replacement to be congenital rather than acquired, partly 
because one case also showed multiple sebaceous glands 
opening into the track.

Hadfield19 introduced the operation of major duct exci-
sion for a number of benign breast conditions, including 
DE. He paid tribute to having learned the operation from 
Adair and Urban at the Memorial Hospital of New York, 
and 3 years later Urban20 reported his own technique and 
results, again giving precedence to Adair. The operation 
slowly became the standard management for all the syn-
dromes of DE/PDM except localized mammary duct 
fistula.

Two papers from Sandison and Walker in Glasgow in 
1962 and 19649,21 did much to increase the knowledge 
of chronic inflammatory conditions of the breast. They 
helped to fit PDM into an overall picture of breast disease 
and also suggested that recurrent subareolar abscess might 
have more than one aetiology. It is well worthwhile stud-
ying their papers in detail for their description of the 
disease complex. However, they do not appear to have 
used duct excision, preferring wide en bloc excision of 
diseased tissue. They infer that the results were satisfac-
tory but give no details of follow-up.

Ewing22 reviewed the syndrome and the relevant litera-
ture to move full circle away from Haagensen, suggesting 
that mammary duct fistula is not a separate entity, but 
just a manifestation of DE. Habif and his colleagues23 
came down strongly in favour of the other view, reporting 
146 cases of mammary duct fistula without seeing a single 
case with dilated ducts. They were all associated with 
squamous metaplasia of the terminal duct, and it is clear 
that these authors fell into the classic error of expecting 
all manifestations to be based on a single pathological 
process.

Davies24 carried out elegant studies of the role of 
inflammatory cells in the genesis of periductal disease 
and provided new insights into the frequency of subclini-
cal periductal inflammation, and the possible role this 
might play in normal duct involution, as well as the clini-
cal manifestations of this condition.

The last 25 years have seen two new developments 
with an impact on management: the recognition of the 
importance of cigarette smoking in inflammatory compli-
cations, and recognition of the importance of anaerobic 
bacteria (particularly those normally found in the mouth 
and vagina). Both of these are leading to the possibility 
of control by more conservative measures than have been 
necessary in the past.

Most of the advances in past years have come from 
detailed correlations of clinicopathological findings with 
outcome in individual cases, in studies that have empha-
sized the diversity of the clinical and pathological spectra 
of these conditions. More recent studies utilize computer 
analysis of large databases of retrospective case material, 
with a resulting simplification of concept and manage-
ment that does not sit comfortably with clinical experi-
ence. It remains important to respect the diversity seen in 
clinical practice, so that individual patients are assessed 
and managed on an individual basis.

Pathology and pathogenesis of duct 
ectasia/periductal mastitis

This condition exhibits a paradox. The pathology of the 
disease at a point in time – surgical biopsy or autopsy – is 
well established and well described, yet there is almost 
total ignorance of the sequence of events leading to or 
from that point in time. It is useful to summarize the posi-
tion as understood at present and important to recognize 
that no single pathological process can explain, or should 
be asked to explain, the whole clinical spectrum. As with 
other benign breast disorders, it must be considered in 
relation to interaction of a number of aberrations of 
normal processes with added complications, sometimes 
pushing it from the area of disorder to disease (see Ch. 4). 
There are a number of pathological processes that require 
consideration, all closely interrelated: DE with stagnation 
of secretion, and periductal inflammation which may be 
histological or clinically overt and in the latter case may 
be sterile or bacterial. Squamous metaplasia of the termi-
nal duct epithelium may be an aetiological factor in some 
cases, and periductal fibrosis a common outcome.

Stagnation of duct contents, obstructive or passive, is 
the common factor in all cases, while the tough structure 
of the nipple/areolar complex obstructs the direct drain-
age which allows abscesses elsewhere in the body to cure 
themselves.
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Ectatic	ducts:	pathology

The dilatation seen in ectatic ducts may be considerable, 
varying from just above normal diameter (about 0.5–
1 mm) up to 5 mm or more. Typically three or four of 
the ducts are ectatic. It is unusual for more than a few of 
the ducts to be involved and it is not clear why only  
some are dilated. Similarly, dilatation is often confined 
to the 2–3 cm closest to the nipple, although it may 
extend further into the breast; occasionally the dilated 
ducts extend right to the periphery. Not surprisingly,  
the older the patient the greater the number of ducts 
affected, and the further ectatic ducts are likely to extend 
into the breast. Sometimes the wall of the dilated duct is 
thin and uninflamed; much more commonly the wall is 
thickened with fibrosis and disruption of the elastic 
lamina.

Although ectatic ducts may look like cysts on section, 
the ducts are more uniformly dilated than cystic. It is now 
realized that the two conditions are quite separate, though 
they frequently coexist. Cystic disease is a condition of 
lobules, DE of the ductal system.25 The secretion in the 
ducts may be amorphous, representing cellular debris 
and fatty acid crystals, or cellular, packed with colostrum 
cells and inflammatory cells. These colostrum cells are 
thought by many to be macrophages and by others to be 
myoepithelial cells. Changes in the epithelial cells lining 
the ducts tend to be non-specific; sometimes they are 
hyperplastic in the early stages, later flattened and atrophic 
or shed completely. Our studies of the duct epithelial cell 
surface by scanning electron microscopy showed a normal 
microvillous surface in most cases.

Ectatic	ducts:	pathogenesis

A number of possible mechanisms for the development 
of ectatic ducts have been suggested.

Hormonal effect

Endocrine-induced relaxation of contractile, myoepithe-
lial elements of the duct wall, similar to relaxation of  
the ureter in pregnancy, has been suggested to be  
implicated in the development of ectatic ducts and, in  
the past, pregnancy and breastfeeding have frequently  
been considered as important in the aetiology of DE. 
However, the evidence of this is poor and Dixon et al.26 
found no relation between parity or breastfeeding  
and DE.

Obstruction

A second theory incriminates duct obstruction by epithe-
lial squames. Patey and Thackray18 investigated seven 
cases of duct fistula and found the terminal portion of 
the duct to be blocked by squamous epithelium. They 
concluded that obstruction of the terminal duct due to 
desquamation of squamous cells was the cause and  
that the squamous lining was probably a congenital 
abnormality.

Other authors have not confirmed this finding, and 
cases are commonly seen where secretion can readily be 
expressed through the terminal duct with no obstruction 
to the passage of a probe, although this does not exclude 
stagnation due to desquamated cells. The common asso-
ciation of subareolar abscess with congenital inversion of 
the nipple in young girls suggests that the inversion con-
tributes to stagnation. It is not clear whether this is due 
to mechanical blockage or a greater frequency of squa-
mous metaplasia.

Tedeschi et al.27 produced experimental evidence which 
combines obstruction and hormonal effects but suggested 
that hormonal effects were more important than obstruc-
tion in the pathogenesis. They found that ligation of the 
mammary ducts in rabbits produced no DE, whereas 
administration of hormones (oestrogen, progesterone or 
gonadotrophin) produced DE equally alone, or com-
bined with duct ligation. No rabbits developed PDM.

Secondary to inflammation

A third theory is that dilatation results from destruction 
of the duct wall elastica and myoepithelial cells by inflam-
mation. Two suggested causes of the inflammation are 
autoimmunity and bacterial infection. Davies induced an 
autoimmune model in mice28 and he has also described 
widespread periductal inflammation with muscle disrup-
tion in the normal breast, although often associated with 
duct obliteration.29 An interesting insight into a possible 
mechanism for involutional duct ectasia is provided by 
the studies of Hanayama and Nagata.30 Mice deficient in 
lactadherin (in humans encoded for at 15q 25) failed to 
undergo normal postpartum involution. Such mice failed 
to remove aptototic cells, retained large quantities of milk 
fat globulin in the breast ducts accompanied by a sterile 
periductal mastitis. Although their studies were in mice 
it is not difficult to see how this might be relevant to the 
development of duct ectasia in postmenopausal involu-
tion. Studies of the role of lactadherin in patents with 
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duct ectasia and periductal mastitis are awaited. Whatever 
the exact pathogenesis at the cellular level, this would 
appear to be part of the normal ageing or involutional 
process. More overt inflammation is discussed below.

Lymphatic blockage

Yet another theory incriminates failure of absorption of 
duct secretions due to inadequate lymphatic flow.

The bulk of evidence supports squamous metaplasia/
nipple inversion as the cause of mammary duct fistula in 
the young, while DE in older life seems to be an aberra-
tion of the processes of normal duct involution.

Squamous	metaplasia	and	nipple	inversion

Squamous metaplasia requires more detailed considera-
tion, especially in relation to mammary duct fistula. 
Normal squamous epithelium extends into a nipple duct 
no further than 2 mm from the surface with a sharp linear 
junction between squamous and columnar epithelium.31 
Patey and Thackray18 describe this squamous epithelium 
extending down the duct in surgical specimens for a vari-
able distance into the dilated portion of the duct; they 
found no significant squamous down-growth in the 
fistula itself. Finding fully developed sebaceous glands in 
the area in two cases led them to come down on the side 
of congenital aetiology and their arguments are convinc-
ing for at least some cases. They found the affected duct 
lined by squamous epithelium throughout the whole 
length of the duct from the nipple to the point of junction 
with the fistula in five of seven cases, and the other two 
were lined by granulation tissue. The squamous epithe-
lium even extended into some secondary branches of the 
affected duct. It is of interest that only one duct was 
involved. This might seem to argue against a congenital 
aetiology, but would explain the usual success of an oper-
ation directed towards a single duct.

Another paper which discusses the problem of  
squamous metaplasia is that of Habif et al.23 and this 
paper is worth studying in detail for its pathological 
material. In contrast to Patey and Thackray, they show 
cases where more than one duct is lined by squamous 
epithelium.

Toker31 argued that the metaplasia was an acquired 
condition (although from study of only one case)  
and likened it to the squamous replacement of columnar 
epithelium seen in the uterine cervix and other body 
areas.

Nipple inversion

A number of workers have noted that nipple inversion is 
commonly associated with both DE/PDM and mammary 
duct fistula. Likewise, PDM is often associated with, or 
followed by, the development of retracted nipple. Our 
experience leaves no doubt that both relationships exist. 
There is a high incidence of congenital nipple inversion 
in young girls with recurrent subareolar abscess and we 
have frequently documented the progressive retraction of 
a previously normal nipple during the evolution of severe 
PDM.

This association is confirmed from the observations of 
Schaffer et al.32 who noted nipple retraction in 8% with 
a first abscess, 22% with recurrent abscesses, and 47% 
with a fistula. Some of this may be due to more severe 
cases occurring in patients with nipple inversion, but it 
also supports the progressive nature of nipple retraction 
in many cases.

Mammary	duct	fistula

This condition, described by Zuska et al.,12 is seen in 
typical form when a young woman develops an abscess 
under the edge of the areola of one breast. Simple drain-
age of the abscess results in persisting discharge, or recur-
rent abscesses presenting at the same point. The condition 
has been likened to a perianal fistula with a sinus lined 
by granulation tissue leading down to a dilated sumplike 
duct (Fig. 11.1).

It seems likely that the discrepancies are best explained 
by at least two separate pathologies: a congenital lining 
of squamous epithelium in the terminal duct and stagna-

Fig. 11.1  Basic concept of mammary duct fistula. Squamous 
debris blocks the duct leading to dilatation of the subareolar 
portion. Because of the tough muscle of the areola skin, an abscess 
will tend to burst through the skin at the edge of the areola.

Inverted nipple

Muscle of areolaAbscess points
at edge of muscle
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tion of duct contents due to DE. The first is commonest 
in young women, and is frequently accompanied by con-
genital nipple inversion. The pathology was well described 
by Patey and Thackray.18 The second is seen in older 
patients, without nipple inversion. While some patients 
have a fistula always discharging from the same duct, 
others will have external openings communicating with 
different ducts. In this group, nipple retraction usually 
follows the inflammatory process. It is important that this 
dual pathology is recognized, because treatment of mul-
tiple duct disease by operation directed towards one duct 
will lead to recurrence, while failure to recognize the soli-
tary congenital duct abnormality will lead to unnecessar-
ily radical surgery.

Periductal	inflammation:	pathology

Histological periductal mastitis

Histological changes of periductal inflammation with 
periductal histiocytes and inflammatory cells are usually 
present with dilated ducts but may be seen whether the 
ducts are dilated or not. There is sometimes a granuloma-
tous reaction, and often a lipophagic reaction with a 
picture similar to fat necrosis. Plasma cells may or may 
not be prominent among the infiltrate.

Davies29 has stressed the relationship of cellular infil-
tration with focal ulceration, disruption of elastic tissue 
and subsequent fibrosis. In the presence of clinical PDM, 
these changes spread into the surrounding breast tissue 
to form an inflammatory mass.

Davies24 has made a detailed study of periductal inflam-
mation in both ectatic and nonectatic ducts. In the latter 
group, the paradoxical aspect of this condition can be 
seen in the presence of narrow sclerosing ducts, which led 
to the old term ‘mastitis obliterans’ or ‘mazoplasia oblit-
erans’. He has demonstrated a striking periductal infiltra-
tion by four cell types, apparently of macrophage origin, 
which can lead to total obliteration of the duct. Their 
presence is associated with marked damage to the duct 
wall and epithelial lining. The lumen may be filled with 
the colostrum cells typical of DE, but the eventual 
outcome is fibrosis and obliteration of the ducts. The 
study shows a predominance of fibrous obliteration 
occurring in young women, although the study was biased 
towards this group because it derived from biopsy mat-
erial for benign breast disorders. It was present in a wide 
variety of benign breast conditions, including those with 
no clinical evidence of PDM.

It is not clear what relation this intense periductal 
inflammation and duct wall damage has to the ectatic 
form of duct disease, but both duct obliteration and duct 
dilatation could be seen to result in different areas of the 
same breast. This process probably explains the shorten-
ing of ducts leading to nipple retraction; it may be part 
of normal ductal involution or an aberration of that 
process. Hence, histological PDM can be seen as a normal 
process, which may contribute to DE, to duct obliteration 
or to duct shortening, and also as a possible precursor of 
clinical PDM.

The histological picture of PDM shows a further spec-
trum of changes from the ‘normal’ juxtaductal infiltration 
of macrophage-derived cells, through a more extensive 
spread of inflammation characterized by plasma cells or 
lymphocytes. The final stage is frank abscess formation 
when more acute inflammatory cells are obvious, often 
along with lipid-laden foreign body giant cells and granu-
lomas. These latter changes were responsible for confu-
sion with tuberculosis in earlier literature.

A histological grading system (grades 1–3) for severity 
of each of the two main pathological processes – dilated 
ducts and periductal inflammation – has been put 
forward,26 although, confusingly, grade 1 is most severe 
for periductal inflammation but least severe for DE.

Clinical periductal mastitis

Abscesses from PDM are usually subareolar or juxta-
areolar. They are typically single, small (1–2 cm), well 
localized and unilocular. (In contrast, puerperal abscesses 
are commonly large, poorly localized and multilocular.) 
In the rare case of peripheral abscess (usually multiple) 
associated with PDM, the ducts are macroscopically 
dilated to the site of the abscess. Abscesses may be sterile, 
or associated with a wide range of bacteria; the latter is 
more likely as the process increases in severity or 
recurrence.

In younger women, PDM is often associated with con-
genital inverted nipple without evidence of gross DE; in 
the latter half of reproductive life, it is more likely to be 
associated with multiple ectatic ducts. These should  
be differentiated from the peripheral staphylococcal 
abscesses sometimes seen in postmenopausal women, 
without anaerobes. It is not clear whether these are associ-
ated with PDM or represent a random infection. The 
ducts are not grossly dilated, and the abscess can be 
expected to resolve with drainage and antibiotics, without 
duct surgery. This is discussed in Chapter 14.
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Bacteriology

Until recently there has been remarkably little work done 
on the bacteriology of PDM and it is still a matter of some 
controversy. For many years it was believed that most 
cases were sterile early in the disease and that the inflam-
mation was due to chemically irritant fatty acids leaking 
into the periductal tissue. The histological picture, similar 
to fat necrosis, supported this.

In recurrent cases a variety of bacteria have been found. 
Anaerobes, Staphylococcus aureus, Proteus sp. and strepto-
cocci have been reported. Many are undoubtedly second-
ary invaders. With the advent of techniques for reliable 
demonstration of anaerobic organisms, it became clear 
that these bacteria were sometimes present in earlier 
cases. Beigelman and Rantz33 reported growth of Bacter-
oides sp. and anaerobic streptococci from a breast abscess 
as early as 1949.

More recently, several detailed studies of the microbi-
ology have been reported.

Walker et al.34 have carried out a prospective study in 29 
patients aged 20–85 and report the detailed culture results. 
A total of 108 strains were recovered, anaerobes outnum-
bered aerobes by 2 to 1. Only two abscesses were sterile; 
both had had antibiotics. The commonest anaerobes were 
peptostreptococci (47%). These and the other anaerobes 
found are normally inhabitants of the vagina or orophar-
ynx; gut anaerobes are rarely present. Many of their patients 
reported oro-nipple contact. Anaerobic cocci usually occur 
together with other anaerobes and facultative microorgan-
isms in a mixed flora. The synergistic pathogenicity of 
anaerobic cocci in mixed infections is well documented. 
The commonest aerobe (60%) was Staph. epidermidis; 
Staph. aureus was found in only 8%. Staph. epidermidis 
adheres to the squames of the skin and nipple, so it is not 
surprising that it finds its way into these abscesses.

Interesting work has been conducted on enzyme pro-
duction by peptostreptococci.35 Peptostreptococcus magnus 
is an opportunist organism often found in abdominal 
infections (where it does not seem to cause serious prob-
lems), non-puerperal breast abscesses and diabetic foot 
infections. P. magnus obtained from abdominal infec-
tions is relatively inactive enzymatically, whereas the 
strains grown from non-puerperal abscess and foot infec-
tions are much more active, particularly in producing 
collagenase and gelatinase. This may explain the burrow-
ing activity seen in these infections.

Leach and co-workers have reported anaerobic subare-
olar abscesses after vaginal manipulation,36 suggesting 

bloodstream spread of bacteria to settle in the stagnant 
duct secretions. The same organisms found in an acute 
subareolar abscess have been cultured from a high vaginal 
swab, in this case bacteraemia from sexual activity and 
direct oral transfer of vaginal organisms to the nipple 
were possible modes of transmission.37

Bundred and colleagues38 studied the bacteriology of 
spontaneous discharge from 51 patients and of pus from 
17 patients with abscess or fistula. Bacteria were isolated 
from 62% of patients with discharge due to DE and only 
5% from those with discharge due to other causes. (The 
separation of patients into ‘duct ectasia’ and ‘other causes’ 
was made rather arbitrarily on ‘clinical and radiological’ 
grounds.) All the patients with abscesses or fistulas grew 
bacteria. The bacteria included enterococci, anaerobic 
streptococci, Bacteroides sp. and Staph. aureus.

There is clearly room for further investigation into 
whether all clinical PDM is bacterial since there are still 
some discrepancies.

The clinical, painful masses of evanescent PDM resolve 
without treatment and with surprising rapidity for a bac-
terial infection. This sequence would be far more compat-
ible with a chemical reaction to leaking duct contents as 
suggested by Haagensen, as is the histological picture, 
which is so similar to fat necrosis.

Dixon has argued strongly that bacterial infection is 
primary in all cases, and DE secondary or unrelated,  
even though evidence from that unit is conflicting.39 He 
bases his view on histological studies,26 on the fact  
that they were able to grow pathogens from nipple  
discharge in 62% of patients with DE,38 and on an 
increased incidence of wound infection in patients with 
DE/PDM (10%) compared with 2% with other breast 
conditions.

There seems to be a discrepancy between 10% wound 
infections and 62% growing pathogens. Furthermore, 
another worker in the same unit using the same bacterio-
logical methods grew a pathogen (Staph. aureus) from 
retroareolar biopsy material from only one of 11 patients 
with overt and histological DE/PDM, and no biopsy grew 
the typical mixed aerobic and anaerobic organisms.40 This 
latter study is much more in keeping with our own experi-
ence, in which careful examination with immediate bac-
teriological culture for aerobic and anaerobic organisms 
has failed to demonstrate bacteria in a significant propor-
tion of our cases with overt inflammatory masses on 
initial presentation, and many such cases fail to respond 
to appropriate antibiotics. In contrast, we find it usual to 
grow bacteria in recurrent inflammatory lesions.
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It is also important to distinguish between PDM diag-
nosed on histology, and the gross inflammatory compli-
cations seen clinically. Dixon reported 108 patients with 
a histological diagnosis of DE/PDM.26 He found histo-
logical PDM to occur at a younger mean age than DE 
(although the difference in mean ages was small). From 
this he has argued that PDM is the primary cause of DE.39 
This study confirms the earlier work of Davies24,29 that 
periductal inflammation is common in unselected breast 
biopsies, and the many earlier studies that have shown 
that DE is a common involutional occurrence. It is mis-
leading to suggest that either finding is relevant to the 
severe inflammatory complications encountered in clini-
cal practice.

Operative findings have been recorded prospectively  
in all cases in the author’s series of primary and recurrent 
PDM. The patterns are quite clear, and fall into two main 
groups, although with some overlap. In young women, 
typically 20–30 years old, the pathology is restricted to a 
single sumplike duct, associated with congenital nipple 
inversion or squamous metaplasia. In older women, typi-
cally 40–50 years, there are obviously dilated ducts, 
usually three or four, sometimes many more. The degree 
of DE, and the recent onset of the active inflammation, 
leaves little doubt that the ectatic duct precedes the onset 
of inflammation.

Not all cases conform to these patterns; we have seen 
multiple grossly ectatic ducts at 26 years, and multiple 
typical ectatic ducts as young as 20. Conversely, some 
older women have a single ectatic duct, and are cured by 
fistulectomy directed to that single duct.

It is possible that subclinical periductal inflammation 
leads to ectatic ducts, but there is no direct evidence. It is 
more likely that it leads to duct sclerosis, the outcome 
clearly demonstrated by Davies. So there is no reason 
based on evidence to abandon the classic view that stag-
nation of secretion, for differing reasons in the young and 
old, is the primary cause of clinical PDM.

Current evidence is that in some cases, particularly 
early inflammatory masses or the first abscess, the inflam-
mation is nonbacterial whereas the incidence of bacterial 
involvement rises with repeated abscesses and drainage. 
It is likely that stagnation, from any of the causes above, 
favours leakage of duct contents into periductal tissue to 
give chemical inflammation, and also provides a focus for 
bacterial colonization. Equally, there is no doubt that 
bacteria play a major role in more overt cases, even from 
the outset of clinical presentation, as discussed in detail 
later in this chapter.

Periductal	mastitis:	pathogenesis

Is there a hormonal basis to periductal mastitis?

Unlike most breast conditions, hormonal abnormalities 
have not generally been associated with the DE complex, 
although DE itself is generally regarded as part of the 
perimenopausal involutional process. However, Peters 
and Schuth have been a strong advocate of hyperprolac-
tinaemia as an important aetiological factor in PDM.41 
Their group measured serum prolactin levels in 108 
patients before, during and after therapy for non- 
puerperal mastitis. One-quarter of the patients exhibited 
transient rises in serum prolactin during the period of 
inflammation, which returned to normal levels, 22 pre-
sented with higher levels of hyperprolactinaemia, and 15 
were found to have pituitary microadenomas; in 11, the 
inflammatory episode was the first symptom. In a second 
study from this unit, 83 patients known to be hyperprol-
actinaemic were questioned about symptoms of PDM; 
one in five reported such symptoms, compared with none 
of the controls.

Thus, established hyperprolactinaemia appears to be  
a cause of PDM, while this can be a cause of transient 
hyperprolactinaemia. However, the situation is clouded 
by the very wide symptom complex that these workers 
include within the scope of PDM. Shousa et al.42 also 
reported three postmenopausal patients with prolactino-
mas who had an unusually florid degree of DE.

It is surprising that so little interest has been shown in 
these findings; it would seem to be an area requiring 
further investigation.

Cigarette smoking

A recent development of considerable interest is the rec-
ognition that cigarette smoking is related to the more 
serious inflammatory complications of DE. The associa-
tion was first noted in Switzerland32 when a case-control 
study showed that 85% of patients with recurrent subare-
olar abscess were smokers compared to 37% of the con-
trols, with relative risks of 9 for light smokers and 26 for 
heavy smokers. Only 10% had never smoked; most had 
smoked for many years, even a 15-year-old girl had 
smoked heavily for 3 years.

Bundred and co-workers have studied the clinical  
and pathological implications in greater detail.43–45  
Cigarette smoking is associated with the presence of histo-
logical evidence of PDM, development of non-puerperal 
breast abscess, recurrent abscess after treatment and  
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development of mammary duct fistula. Heavy smokers 
are more likely to have anaerobic bacteria and severe 
inflammatory complications. Smokers also seem to  
have a greater chance of squamous metaplasia in the 
ducts.

Smoking was not associated with the degree of ductal 
dilatation or with recurrence after lactational abscess. 
About 30% of patients with histological PDM are not 
current smokers, so smoking is more related to clinical 
complications than the underlying process.

Although histological changes of PDM were associated 
with smoking in patients with this diagnosis, the same 
changes were not associated with smoking in patients 
presenting with a duct papilloma,46 so smoking is only 
one element of a multifactorial pathogenesis.

The mechanism by which smoking causes these changes 
is not clear at present. A number of possibilities may be 
relevant. Toxic products have been demonstrated in 
ductal secretions of smokers. These may damage the  
duct epithelium, facilitating extravasation of secretions. 
Smoking also has an antioestrogenic effect, producing an 
early menopause, and inhibits Gram-positive bacteria in 
vivo and in vitro, which may facilitate overgrowth of 
anaerobic bacteria. The altered bacterial spectrum in the 
mouth of smokers may be relevant to the oro-nipple 
route of infection.

Of relevance to these theories is the fact that the rela-
tionship of smoking to severe inflammatory complica-
tions of PDM also holds for males. All five male patients 
with periareolar abscess or fistula seen in our clinic were 
heavy smokers.47

The development of the duct ectasia/
periductal mastitis complex

The classic view	(Fig. 11.2)

Each of the ducts opening on to the nipple normally has 
a diameter only of 1 mm or less and the subsegmental 
and terminal ducts become progressively narrower.

In the sequence proposed by Haagensen1 and devel-
oped by Ewing (Table 11.2),22 the first change to occur is 
DE, commonly restricted to the portion of the duct deep 
to the areola.

In a few cases dilatation extends peripherally to involve 
segmental and even subsegmental ducts. The dilated 
ducts fill with stagnant secretion, leading to nipple dis-
charge. Persisting stagnation may lead to ulceration, 

Fig. 11.2  Classic view of the pathogenesis of the clinical 
spectrum of duct ectasia. (See text for more recent alternative 
theories.) (A) A normal segmental duct, uniformly narrow except for 
the terminal sinus, and breaking up into subsegmental and finally 
terminal ducts. (B) The proximal subareolar part of the duct dilates 
with stagnation of secretion. Intact mucosal epithelium is seen 
lining the dilated ducts. (C) The dilatation may extend into the 
subsegmental ducts. (D) The stagnant secretions lead to patchy 
mucosal ulceration which may give bloody discharge. (E) The 
contents of the duct leak through the ulcerated areas, giving  
a chemical inflammatory response. (F) This may affect 
subsegmental ducts or even occur peripherally beyond the  
major duct system. (G) Inflammation leads to fibrosis of the duct 
wall, and as the fibrous tissue contracts, nipple retraction is 
produced.
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resulting in bloodstained nipple discharge and in leakage 
of stagnant secretions into the periductal tissue; the irri-
tant fatty acids then induce an inflammatory response, 
which is chemical rather than bacterial. This is usually 
seen beneath the edge of the areola, but where dilatation 
extends into the subsegmental ducts, PDM may occur 
more peripherally, or even form a granulomatous mass 
more peripheral to the obviously dilated ducts. In severe 
cases the inflammation progresses to abscess formation. 
Simple drainage is unlikely to be curative and gives an 
increasing likelihood of secondary bacterial infection.

Some cases may develop a chronic indurated mass 
stopping short of abscess formation, and the clinical signs 
in this situation may simulate cancer exactly. The periduc-
tal inflammation leads to fibrosis, and subsequent con-
tracture leads to nipple retraction.

The	current	view

Any mechanisms of pathogenesis must be compatible 
with the findings (1) that within one breast some ducts 
are normal and some dilated; (2) that most workers have 
been able to demonstrate bacterial infection in only a 
proportion of cases; and (3) that obstruction must be due 
mainly to stagnation rather than mechanical obstruction, 
since most patients show no obvious duct obstruction on 
radiology or at surgery. In addition, the primary symptom 
according to the classic view, nipple discharge, is seen 
mainly in older women, while the supposedly secondary 
symptom, mastitis and abscess formation, is seen at all 
ages, often in quite young women.

The frequent occurrence of bilateral involvement must 
be taken into consideration in any discussion of patho-
genesis, and the frequency with which the disease starts 

in the second breast shortly after control of that in the 
first breast is a striking observation.

No single mechanism which meets these require-
ments has yet been put forward. A clinicopathological 
picture consistent with evidence and experience is best 
based on a number of processes, which may occur indivi-
dually or in combination with others, and with differing 
emphases in the young, the mature and the elderly. These 
are:

• Stagnation of secretion due to squamous metaplasia, 
either congenital or acquired, seen particularly in 
young women, and often associated with congenital 
nipple inversion.

• Stagnation due to dilatation of the ducts, probably 
due to a hormone effect or damage by periductal 
inflammation, possibly autoimmune, possibly an 
exaggeration of the normal involutional process.

• Histological periductal inflammation as is found in 1 
in 5 ‘normal’ breasts, and which leads to fibrous 
obliteration of ducts as well as DE. Together with 
simple DE, this can be considered as part of normal 
involution, so that nipple discharge and nipple 
retraction can be regarded as manifestations of 
ANDI.

• Exacerbation of periductal inflammation from 
leakage of duct contents, and further exacerbation 
from bacterial colonization.

• Colonization by bacteria probably from sexual 
contact, oro-nipple or intercourse-related 
bacteraemia.

• Fibrosis related to bacterial inflammation, or normal 
duct involution, which leads to secondary nipple 
retraction.

• Cigarette smoking, which plays an important role in 
facilitating bacterial invasion.

The clinical spectrum of duct ectasia/
periductal mastitis (See Table 11.1)

Nipple	discharge

Considering the pathology of DE, it is not surprising that 
it is sometimes associated with nipple discharge. The 
commonest complaint is a small amount of purulent 
discharge, which is confirmed by the patient expressing 
material from the nipple. Rarely it is so profuse as to 
cause severe social embarrassment (Fig. 11.3).

Table 11.2  The classic view of the pathology of duct ectasia/
periductal mastitis

Process Clinical manifestations

Duct ectasia (?A hormonal effect) Stagnation of secretions
Nipple discharge

Epithelial ulceration Bloody nipple discharge

Leakage of secretion into 
periductal tissue

Evanescent painful mass

Granulomatous reaction + 
secondary bacterial infection

Abscess/fistula

Periductal fibrosis Nipple retraction
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The colour varies over the spectrum seen in the ducts 
at operation: off-white, creamy, brown, grey or green; 
sometimes it is as thick as toothpaste (Fig. 11.4).

Bloodstained discharge is less common than these  
coloured discharges, although Dixon et al.26 found  
positive occult blood in about half of their cases with 
nipple discharge. Certainly, in our experience a  
bloodstained discharge, even from a single duct, in the 
older age group (35 and over) is more commonly due to 
DE than to duct papilloma. Typically, it comes from a 
number of ducts; it is then even more likely to be due to 
DE (Fig. 11.5).

Patients with nipple discharge and palpable ducts tend 
to be in the peri- or postmenopausal age group.

Fig. 11.3  The discharge of DE is often bilateral and sometimes so 
severe as to be socially embarrassing.

Fig. 11.4  Thick grumous nipple discharge of DE.

Fig. 11.5  (A) Blood-stained nipple discharge from multiple ducts is usually due to DE. (B) Mammogram of postmenopausal patient with 
bloodstained discharge and segmental-shaped opacity. Histology of the excised segment showed DE only.

A B

Breast masses associated with periductal 
mastitis	(Table 11.3)

Palpable subareolar ducts were described by Bloodgood 
as very characteristic of this condition. He likened it to a 
varicocele. This degree of gross duct dilatation is rather 
uncommon in our experience.

Evanescent mass

This is a very common presentation of the disease. The 
patient notices a small, slightly tender mass in the subare-
olar region. By the time she is seen in a clinic 7–10 days 
later, the mass has often disappeared. Such rapid develop-
ment and regression of a breast mass is uncommon in 
any other breast condition. These masses are typically 1–
2 cm in diameter, firm, tender and not attached to sur-
rounding tissues. The subareolar situation distinguishes 
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evanescent PDM from the pain of leakage of fluid from a 
cyst which is usually a little more peripheral in the breast 
and is not associated with a small localized mass; in fact 
a palpable cyst may disappear with the onset of pain. 
Masses of PDM may progress to reddening of the overly-
ing skin and still regress in a few days. As Haagensen16 
commented: ‘The most remarkable thing about these epi-
sodes is the rapidity with which they develop, and, if left 
alone, the promptitude with which they subside.’ This 
pattern of behaviour makes it very difficult to assess any 
form of medical treatment. The patients have often been 
given antibiotics and naturally attribute their improve-
ment to the treatment.

Recurrent mass

While an evanescent mass may not recur, it has a ten-
dency to do so at the same site at intervals of a few 
months to 10 years or more. The condition also has a 
tendency to become more severe with each recurrence. 
There is an appreciable incidence of bilateral involvement 
and it is not uncommon for the opposite breast to become 
involved shortly after successful control of one breast, 
although we have also seen an involvement of the con-
tralateral breast as long as 10 years after the first one.

Persistent mass

If a mass persists for some weeks, it is usually firm and 
fairly well defined. Aspiration cytology is characteristic, 
showing foamy macrophages and inflammatory cells. 
Cancer cannot be excluded absolutely, but this cytologi-
cal appearance (i.e. inflammatory cells without epithelial 
cells) is highly characteristic and justifies a short course 
of appropriate antibiotics. If the mass does not resolve 

rapidly, biopsy excision is desirable in women of cancer 
age group. Provided there is no overt abscess formation, 
a periareolar biopsy wound will heal satisfactorily and 
there is no need to perform a formal duct excision. In 
fact, macroscopically dilated ducts are not particularly 
common in the presence of a simple PDM mass.

Some people have split off a condition which has been 
called granulomatous mastitis.48 It is far from certain that 
this is not a variant of PDM, but it is discussed more fully 
in Chapter 17.

Chronic mass

This is the lesion that simulates cancer closely. It is a hard, 
oedematous mass fixed to the skin, with nipple retraction 
and sometimes with axillary node enlargement. In the 
past, many such cases were subjected to radical mastec-
tomy because the lesion could show some resemblance 
to cancer even when cut across. It may also be impossible 
to distinguish the two on mammography, but aspiration 
cytology will allow a presumptive diagnosis to be made 
and a trial of antibiotics given before biopsy. In these 
cases, the typical large ducts with their pultaceous con-
tents are more likely to be present. A formal duct excision 
procedure, together with excision of the mass, is usually 
indicated. This should be done under appropriate antibi-
otic cover. This lesion is seen less frequently than 30 years 
ago, probably because of the more widespread use of 
antibiotics effective against anaerobes.

Abscess

Any of these subareolar masses may proceed to abscess 
formation. The underlying mass becomes attached to the 
skin which first becomes reddened and then shows bluish 
discoloration. Nipple retraction will often develop if not 
already present, and nipple oedema may be marked. 
These abscesses are associated with discomfort which 
varies from mild to severe, but not usually as severe as 
with pyogenic abscess. Aspiration will yield creamy or 
dirty, watery pus and bacteriological culture may be sterile 
on the first occasion.

If not treated, the abscess will burst spontaneously 
with considerable relief, but a persistent sinus remains, 
or the abscess recurs sooner or later and usually at the 
same site. A typical disease sequence is shown in Figures 
11.6–11.8.

Recurrent abscesses are more likely to grow bacteria – 
anaerobes or staphylococci.

Table 11.3  Breast masses associated with duct ectasia/
periductal mastitis

Palpable ducts

Subareolar or periductal mass

evanescent

recurrent

persistent → subareolar abscess

chronic → simulating cancer

Peripheral mass

peripheral abscess



Benign	disorders	and	diseases	of	the	breast

176

While most sinuses are situated in the juxta-areolar 
region and are reasonably well localized, more severe 
abscesses may occur in association with DE, sometimes 
involving most of the breast (Fig. 11.9).

Peripheral mass

While most masses arise in relation to major ducts near 
the areola, similar masses are occasionally seen in the 
periphery of the breast. Figure 11.10 shows a large tender 
mass in the mid, upper, right breast, which slowly 
increased in size over 2 months.

Mammography and cytology were both consistent 
with benign diagnosis, but the patient requested excision 
because of constant aching. Figure 11.11 shows the pres-

Fig. 11.6  A 28-year-old woman presenting with a diffuse 
periareolar abscess which has burst spontaneously while she was 
taking antibiotics. Note the bilateral congenital nipple inversion. 
The patient was successfully treated by major duct excision 
because of the diffuse nature of the sepsis.

Fig. 11.7  The patient (as in Fig. 11.6) had no further problem 
with the right breast. Eight years later she presented with a similar 
condition of the left breast unresponsive to appropriate antibiotics. 
Treatment was by local drainage, followed by major duct excision 6 
weeks later. (This was done in preference to fistulectomy at the 
patient’s request, so that the inverted nipple could be corrected.)

Fig. 11.8  The result (patient in Figs 11.6 and 11.7) 2 years later. 
The small scar of conservative drainage is visible medial to the left 
nipple. She has had no further problems.

Fig. 11.9  A diffuse breast abscess associated with DE. The patient 
had relatively little pain, despite the gross inflammation.

Fig. 11.10  A 28-year-old woman with a peripheral mass in the 
upper aspect of the right breast, due to perilobular mastitis.
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ence of multiple small abscesses and Figure 11.12 shows 
the typical histology of intense inflammatory infiltration 
around duct remnants.

The clinical pattern resembles that recorded with ‘gran-
ulomatous mastitis’. It was cured by excision of the mass 
in continuity with duct excision, an approach we believe 
should be considered in cases of apparent granulomatous 
mastitis.

Figure 11.13 shows a 45-year-old woman who pre-
sented with recurrent abscesses involving a large area of 
the upper, outer quadrant of the right breast.

Each abscess was painful and discharged to leave a 
chronic sinus and to be followed by further abscesses. At 
operation the mammary ducts were grossly distended 
into the axillary tail and filled with thick, dark-green 

material. The abscesses were sufficiently incapacitating 
for the patient to request a large segmental excision. A 
few further small abscesses later developed adjacent to 
the excision margin, but were not sufficiently incapacitat-
ing to warrant further treatment. This clinical pattern may 
be confused with hidradenitis suppurativa.

Mammary	duct	fistula

The major papers describing this condition have been 
outlined in the historical survey. The typical features are 
classic. A young woman – of average age in the early thir-
ties but sometimes as early as the teenage years – presents 
with a history of having several abscesses in one breast 
which have been treated by surgical drainage or have 
discharged spontaneously. The appearance is so typical 
that a spot diagnosis can usually be made (Fig. 11.14).

The features are partial inversion of the nipple and a 
sinus or scar at the edge of the areola. In cases recurrent 
on many occasions, the areola is distorted, scarring having 
reduced the distance between the nipple and the edge of 
the areola in the radius of the fistula.

Hanavadi et al.49 have reported our own experience of 
35 cases diagnosed between 1990 and 2001. This shows 
how difficult it is to obtain good results in this trouble-
some condition. The observation that seven of these cases 
followed duct excision for other conditions emphasizes 
the need for caution when advising patients about duct 
excision. A majority of patients developing the condition 
have nipple inversion, for example 19 of 28 in Atkins’s 

Fig. 11.11  The cut specimen from Figure 11.10 showing multiple 
small abscesses, sterile on culture.

Fig. 11.12  The histological picture of Figure 11.11, which shows 
intense focal inflammation.

Fig. 11.13  Multiple peripheral sinuses following abscesses due to 
DE/PDM.
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series17 and 23 of 40 in the series by Bundred et al.50 
However, neither states the number of these in which 
inversion was congenital. In our experience many of the 
patients have always had inverted nipples, but the history 
is sometimes vague in patients developing abscesses in 
their thirties, with inversion of long standing. About one 
in five of patients first develop an abscess in association 
with pregnancy or lactation.

Bundred et al.,50 in a retrospective case note study, 
reported 13 of 40 patients developing a fistula after breast 
biopsy, by implication in the absence of a prior abscess. 
This is an unusual finding and, in our experience, biopsy 
of nonsuppurative PDM usually heals uneventfully.

Almasad51 provided a useful classification of fistula 
into deep (associated with disease of the breast ducts) 
and superficial (associated with infection of the areolar 
glands). The first group require total duct excision; the 
latter will heal with more conservative surgery.

Nipple	retraction

There is a complex relationship between nipple inversion 
or retraction and the syndrome of DE/PDM. It occurs in 
about one-third of patients requiring surgery for DE/PDM 
but it is difficult to estimate its incidence in patients with 
asymptomatic DE. There are at least three aspects of this 
complex relationship:

• There can be little doubt that congenital inversion of 
the nipple predisposes to the development of 
subareolar abscess and fistula (see Fig. 11.6 and 
Table 11.3), and that this is a very significant factor 
in the pathogenesis of the condition in teenagers and 
young women.

• There is frequently a close temporal relationship 
between overt PDM and the development of nipple 
retraction. The nipple inversion is characteristically 
transverse and of minor extent in the early stages 
(Fig. 11.15), but subsequently progresses to more 
complete retraction over a period of 1 or 2 years. It 
not infrequently commences following a pregnancy. 
The initial changes may precede, coincide with, or 
follow the development of overt PDM.

• Nipple retraction is frequently seen as an isolated 
event, without other evidence of DE. These cases are 
usually around or beyond the menopause. The 
retraction is circular (Fig. 11.16) and progresses over 
1 or 2 years, often followed by the same process in 
the other breast. It seems likely that this type of 
retraction is due to the obliterative changes described 
by Davies29 where microscopic periductal 
inflammation leads to disruption and periductal 
fibrosis without clinical ectasia or inflammation, 

Fig. 11.14  The classical picture of late-diagnosed mammary duct 
fistula.

Fig. 11.15  The classical transverse central retraction of early nipple involvement in DE (B). The right nipple (A) developed retraction 2 
years later.

A B
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probably more a normal involutional process than a 
disease.

We have previously described the clinical features of 
nipple retraction in this condition.52 Thirty patients were 
seen in a 3.5-year period and an incidence of one case of 
nipple retraction due to DE per 100 new patients seen in 
the breast clinic was noted. The age range of the patients 
was 25–75 years with a mean of 52 years. The duration 
of retraction ranged from 3 months to 16 years. The inci-
dence of parity and breastfeeding did not differ from that 
of other conditions presenting to the breast clinic. Retrac-
tion was partial in 12 cases, complete in 18. The left 
nipple was affected in 14, the right in 11 and was bilateral 
in 5. Early transverse retraction is easily withdrawn but 
the eversion becomes more difficult as retraction becomes 
more complete with the passage of time. However, ever-
sion is still sometimes possible in advanced cases of long 
duration. The second nipple may show similar changes 
which may lag months or years behind the first in the 
development of retraction.

Some clinical features help in the differentiation from 
carcinoma. Retraction is more likely to be complete in 
carcinoma and to be accompanied by distortion of the 
areola when the breast is examined in different positions, 
while central and symmetrical retraction favour a diagno-
sis of DE. Eversion of the nipple by pressure behind the 
areola is more likely to be possible in DE. Pain is of little 
help in differential diagnosis because two-thirds of 
patients with nipple retraction due to DE have no pain. 
The presence of nipple discharge of the type typical of DE 
favours this diagnosis, as does a long history of a year or 

more, particularly when no mass is palpable. Bilateral 
retraction favours DE. However, it must be stressed that 
no feature is absolutely diagnostic and cancer must always 
be excluded with care.

Mammography will usually exclude cancer in the fatty 
radiolucent postmenopausal breast, but this may not be 
so easily achieved in the dense breast of the young patient. 
Typical radiological features of DE (see below) may be 
present.

Mastalgia

We believe that a considerable proportion of cases of 
noncyclical mastalgia are associated with DE and PDM, 
although it is difficult to prove this except in acute epi-
sodes. It would not be surprising if the intense periductal 
inflammation and subsequent fibrotic process, described 
by Davies,24 was a cause of chronic pain.

The evidence associated with the two conditions is 
derived largely from an association of radiological signs 
of DE with pain.53 Sometimes, serial mammograms have 
shown the subsequent development of typical calcifica-
tion of this disease at the site of pain.

Eczema

Bloodgood3 described a case of eczema of the areola 
which was ascribed to nipple discharge. Azzopardi25 men-
tioned similar cases. We have also seen this phenomenon 
(Fig. 11.17) in a 35-year-old woman who was adamant 
that the eczema always followed nipple discharge.

Fig. 11.16  Well-advanced nipple retraction due to periductal 
fibrosis in a postmenopausal woman.

Fig. 11.17  Severe, recurrent eczema of the areola and 
surrounding breast which the patient claimed always followed 
nipple discharge. Note the scar of a major duct excision on the left 
breast.
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After some hesitation, duct excision was performed 
and the typical changes of DE were demonstrated. The 
condition promptly developed on the other side, but 
again responded to duct excision. Several years later the 
patient complained of recurrent discharge and recurrent 
eczema in the right breast. The operation was repeated 
with a further period of relief. (The question of the recon-
nection of divided ducts is discussed later.)

While there seems to be good evidence from these 
cases for an association between eczema and nipple dis-
charge, it is very difficult to exclude a factitial element. 
However, on balance, we accept the likelihood that some 
areolar eczema may be due to sensitization of the skin to 
some element in nipple discharge.

Neonatal	duct	ectasia

The hypertrophy of breast tissue seen in neonates results 
from the transplacental passage of maternal hormone 
and both males and females respond in the same way. 
The degree of secretory change may be sufficient to induce 
considerable DE. The changes regress spontaneously in 
most cases but have been described as a cause of bloody 
nipple discharge.54

Duct	ectasia	in	the	male

The male breast may occasionally show much of the clini-
cal spectrum of DE/PDM, including nipple discharge, 
nipple retraction, recurrent subareolar abscess and bilat-
eral involvement.55 As in women, inflammatory compli-
cations are usually associated with heavy cigarette 
smoking.47 Tedeschi and McCarthy56 reported a patient 
presenting with a tender lump which showed a typical 
histological picture of PDM. Habif et al.23 also reported 

two cases. The condition is further discussed in the section 
on the male breast (see Ch. 16).

Frequency of duct ectasia/periductal 
mastitis

Simple duct ectasia is very common. Sandison57 found 
‘gross DE with much dilated and thickened ducts contain-
ing grumous, yellowish green material, ramifying through 
the fibro-fatty parenchyma of the organ’ in 11% of women 
at autopsy, with the greatest incidence in the elderly. 
Clearly, the great majority of these had never experienced 
clinical disease in relation to these ducts. One group58 
encountered 40 cases requiring surgery over a 10-year 
period, during which time 732 breast operations of all 
types were performed. The frequency of presenting fea-
tures in their series and three other series are given in 
Table 11.4.

Dixon et al.26 found the mean age of presentation  
for pain, lump and nipple discharge to be similar at  
about 40 years, while nipple retraction was seen at a 
mean age of 53 years. However, in all these series, it is 
difficult to assess the figures given because it is not pos-
sible to differentiate between congenital and acquired 
nipple retraction, and mammary duct fistula is not 
considered.

Non-puerperal breast abscess associated with DE is 
becoming more common, and now exceeds the incidence 
of puerperal abscess,59 perhaps associated with the 
increase in cigarette smoking among young women.

The disease probably occurs in all races, although lit-
erature from developing countries is scant. It occurs with 
approximately equal frequency in whites, blacks and 
Hispanics.60

Table 11.4  Presenting features of mammary duct ectasia/periductal mastitis

Cromar & Dockerty61 Haagensen16 Walker & Sandison21 Thomas et al.58

No. of patients 24 110 34 78

Mean age (years) 40 54 45

Nipple discharge (%) 21 20 47 44

Nipple inversion(%) 42 25 8 32

Mass(%) 100 90 8 32

Sepsis(%) 18 9 9

The large discrepancy in the incidence of a mass between the older and more recent series reflects increasing awareness of this condition.
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Radiology

The changes on mammography have been described by 
a number of authors.62,63 Nipple retraction will be obvious 
and prominent ducts will be shown as a conical opacity 
with the apex of the cone towards the nipple. The indi-
vidual ducts may be seen leading into this opacity but it 
is not possible to distinguish radiologically between DE, 
intraductal hyperplasia and periductal collagenosis.64 In 
a few cases of gross dilatation, the fatty contents may be 
sufficiently radiolucent to outline the ducts and confirm 
their ectatic nature.

DE is frequently associated with characteristic coarse 
calcification. This may be ringlike – the calcification lying 
on the duct wall – or circular or needle shaped, when the 
duct contents are calcified (Figs 11.18 and 11.19).

The ultrasound appearances have also been 
described.65

Plasma cell mastitis gives moderately dense opacities, 
usually in the subareolar region and often flame shaped. 
Overlying skin and nipple oedema or retraction are some-
times seen (Fig. 11.20).

Management

Although there is a very large literature on this subject, 
many record results of retrospective case-note studies, 
provide no details of operative technique or long-term 
follow-up, and hence tend to confuse or to be misleading 
rather than helpful.

Fig. 11.18  Mammogram showing florid periductal calcification.

Fig. 11.19  Mammographic images of typical periductal 
calcifications.

Fig. 11.20  Mammogram showing the typical features of plasma 
cell mastitis with an associated flame-shaped subareolar opacity 
and oedema of skin and Cooper’s ligaments (left breast).

Medical	management

There can be little hope for efficacious medical manage-
ment until more is known about the causes of DE and 
PDM, in both sterile and suppurative forms. Because simple 
DE with nipple discharge causes trivial symptoms, and 
other cases are asymptomatic, no active treatment is neces-
sary in many cases. In the more troublesome cases with 
gross infective lesions, medical management is unlikely to 
give long-term control, while dilated ducts act as a sump 
with stagnant secretions forming a nidus for persisting 
bacterial colonization. It is difficult to assess reports  
of medical therapy because of the evanescent nature  
of early PDM and also because diagnosis is imprecise  
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in the absence of biopsy material. These factors militate 
against meaningful controlled trials.

Nipple discharge

Galactorrhoea is usually readily distinguished from the 
nipple discharge in DE by the volume and consistency of 
the fluid, but, where any doubts exists, serum prolactin 
measurement should be performed to exclude a prolac-
tinoma. We have not seen benefit from bromocriptine 
therapy in patients with profuse discharge due to DE and 
this drug is often poorly tolerated by patients with a 
normal serum prolactin.

The late Dr JP Minton of Columbus, Ohio, reported 
that nipple discharge may be associated with excess caf-
feine ingestion. He reported that exclusion of caffeine and 
other xanthines from the diet may result in resolution of 
the nipple discharge due to DE, although it took 6–9 
months for an effect to be seen (personal communica-
tion). We have no experience of this approach to 
management.

Painful periductal mastitis

Peters and his co-workers66 reported rapid resolution of 
non-puerperal mastitis after prescribing bromocriptine at 
a dose of 7.5 mg per day for 3 days, reducing to 5 mg per 
day for 11 days. The group was a mixed one but included 
some patients with typical PDM. Symptoms relapsed on 
stopping treatment but responded again to a 6-month 
maintenance course of bromocriptine 2.5 mg daily. There 
is no obvious rationale for this treatment and the results 
take no account of spontaneous remission, related to the 
evanescent nature of many early attacks of PDM. We have 
not had such satisfactory results but further results of this 
approach will be watched with interest.

Antibiotics

Many patients with painful breast lumps have already 
been started on antibiotics before attending a breast clinic 
and will report that symptoms have improved. By the 
time the patient is seen, it is impossible to determine 
whether this was spontaneous resolution or the result of 
antibiotic therapy. However, if the work quoted earlier35 
reflects the bacteriology of mild PDM, the antibiotics gen-
erally used in general practice, such as ampicillin and 
erythromycin, would not be effective. This suggests that 
any benefit of such antibiotic therapy may be due to 

spontaneous resolution. Because anaerobic bacteria and 
staphylococci are the commonest organisms, metronida-
zole and flucloxacillin would be the appropriate combi-
nation with the addition of a broad-spectrum antibiotic 
such as erythromycin if these two are not effective. Aug-
mentin is another option. The result of this therapy has 
been variable in our experience and we are not aware of 
any reported controlled trial.

A controlled trial would be difficult to organize because 
of the diagnostic uncertainty in presuppurative cases. It is 
likely from general principles that the efficacy of antibi-
otic therapy is dependent on the underlying pathology. 
Early bacterial PDM could be expected to respond while 
nonbacterial mastitis would not benefit. Advanced cases 
with grossly dilated ducts might be expected to be resist-
ant because bacteria in the thick duct secretions would 
not be reached by the antibiotics. This variable response 
due to diverse pathology would be consistent with our 
results. In practice, we would recommend the following 
approach.

Mildly painful and tender masses behind the areola 
should be observed initially with the likelihood that they 
would resolve spontaneously. More painful masses 
should be explored with a 21-gauge needle and any fluid 
aspirate submitted to cytology and culture with meticu-
lous use of transport medium appropriate to the detec-
tion of anaerobic organisms. In the absence of pus, 
patients are started on a combination of metronidazole 
and flucloxacillin while awaiting the results of culture. 
Antibiotics are continued on the basis of sensitivity tests 
and many of these mild cases respond satisfactorily, espe-
cially in the short term. Where there is more than a 
minimum amount of pus, it is best to proceed to con-
servative surgical drainage with continuing antibiotic 
cover. Once a large amount of pus has formed, repeated 
aspiration is unlikely to lead to resolution (although 
some recommend it) but results in destruction of breast 
tissue and skin with a less satisfactory cosmetic result in 
the long term. Antibiotic therapy is particularly useful in 
recurrent inflammation after formal duct excision and a 
prolonged course – at least 2 weeks and repeated once if 
necessary – should always be tried before resorting to 
further surgery.

Surgery

A striking feature of reports of surgical treatment of the 
DE/PDM complex is the variation in the frequency with 
which operations are performed and the varying indica-
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tions given for surgery and for individual operations. 
Thus, Cox et al.67 reviewed 753 consecutive new out-
patient referrals to a breast clinic. No operation was per-
formed specifically for this condition, and only one case 
of mammary duct fistula and one case of DE were diag-
nosed, although no fewer than 332 patients in this group 
had some form of surgical operation. In contrast, another 
recent series58 reports 78 major duct excisions in a series 
of 732 breast operations, 40 being for DE. Urban20 was 
able to report 160 major duct excisions in 150 patients, 
while Hadfield19 reported 139 similar operations.

We operated on 200 cases over 15 years, giving an 
average operation rate of 15 cases per 1000 new referrals 
to the breast clinic. However, this figure is undoubtedly 
higher because of the tertiary referrals to our unit, but 
conversely we find it necessary to operate on only a pro-
portion of clinically significant cases. Indications for 
surgery in 148 cases of major duct excision in our unit 
are shown in Table 11.5.

Recently, some workers have reported that surgery can 
be avoided in most cases by antibiotic therapy. Our own 
experience does not support this view in the longer term 
and suggests that the more enthusiastic reports of success-
ful antibiotic therapy reflect cases of mild severity fol-
lowed for a short time.

Surgeons reporting large series of total duct excision 
have tended to use this operation very freely, many  
being performed for simple non-bloody discharge or  
for an otherwise straightforward lump which lies  
behind the areola. Hadfield19 and Thomas et al.58 both 
used total duct excision as the procedure of choice for 
recurrent subareolar sepsis in preference to the operation 
of fistulotomy or fistulectomy favoured by other 
surgeons.

With such a diversity of thought and practice, it is not 
possible to give a consensus from the literature. Hence, 
we give our own views derived from an experience of 
some 200 operations for DE and its complications, per-
formed over 15 years and from a considerable experience 
of tertiary referrals of problem cases following earlier 
surgery.

Indications for surgery

Surgery may be required in the following clinical 
situations:

• Nipple discharge – coloured, opalescent, bloody, 
serous

• Correction of nipple inversion
• Diagnosis of a retroareolar mass
• Subareolar abscess
• Fistula
• Eczema
• Recurrence after previous surgery.

Non-bloody nipple discharge

This condition, typically from several ducts and some-
times bilateral, is a benign condition with no increased 
cancer risk. It is not normally an indication for surgical 
treatment. We do not believe that investigation or treat-
ment is necessary except in those rare cases where dis-
charge is so profuse as to require constant wearing of a 
pad and to cause significant social embarrassment. In this 
situation, we would exclude a prolactinoma, and then 
offer the patient the operation of total duct excision, 
bilateral if necessary.

Table 11.5  Indications for operation in the 148 patients undergoing major duct excision

Indication Total Right Left Bilateral

Simultaneous Sequential

Nipple discharge 83 29 41 11 2

Discharge plus inflammation 9 3 3 0 3

Discharge plus mass 2 1 1 0 0

Subareolar inflammation 32 10 16 4 2

Mass 15 6 9 0 0

Other 7 4 3 0 0

Total 148 53 73 15 7
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Blood-related discharge

The management of this symptom is dealt with more 
fully in Chapter 13. Over the age of 40 years there is a 
significant risk of cancer or hyperplastic lesions and  
the operation of total duct excision has some advantages 
over more conservative procedures. It provides a good 
histological specimen and relieves the anxiety of the 
symptom. Where the cause proves to be one which is 
potentially multifocal, such as DE or a hyperplastic epi-
thelial lesion, it pre-empts further discharge from other 
ducts.

Correction of nipple inversion

Patients are more likely to request correction of congeni-
tal nipple inversion than retraction due to DE occurring 
later in life, but some patients request correction of retrac-
tion for this condition. Although the results are usually 
satisfactory, patients seeking correction for cosmetic 
reasons should be aware of the possibility of nipple 
necrosis, of interference with sensation, of the inability 
to breastfeed and the possibility that postoperative fibro-
sis will lead to late reinversion.

Because the condition is due to shortening of the ducts, 
it can only be corrected permanently by a complete divi-
sion of the subareolar ducts.

We usually do not encourage operative correction on 
cosmetic grounds alone, but when patients have had  
the procedure carried out for complications of PDM, the 
resulting correction of nipple inversion has been a much 
appreciated side effect. Such patients may then press for 
operative correction of a contralateral inverted nipple. 
Accumulation of debris in an inverted nipple can be  
malodorous; this provides another indication for 
correction.

Diagnosis of a retroareolar mass

The tender acute retroareolar mass of PDM frequently 
resolves spontaneously, so surgery should be delayed if 
aspiration biopsy is suggestive of this diagnosis. Where a 
mass persists for several weeks, we would treat it by 
simple excision biopsy, even if dilated ducts filled with 
pultaceous material are encountered. Primary healing is 
the rule; only in the presence of an overt abscess is post-
operative sepsis likely. If such an abscess is encountered 
at operation, we would either undertake simple drainage 
with a view to formal surgery should the problem recur, 

or proceed immediately to formal total duct excision 
under appropriate antibiotic cover. We tend to the first 
course in young women and to the latter in women past 
the child-bearing period.

Subareolar abscess

The diagnosis is confirmed by needle aspiration, which 
also provides a specimen for cytology and bacterial 
culture. In our experience, aspiration under antibiotic 
cover rarely leads to a satisfactory long-term result with 
an established abscess, which is best treated by conserva-
tive open drainage. Drainage is conservative because, 
unlike puerperal abscess, the infection is usually unilocu-
lar and often associated with a single duct system, and it 
is desirable to confine the process to a single segment. 
More radical drainage may spread the infection or damage 
adjacent normal ducts.

A majority of patients with anaerobic bacteria will 
develop recurrent infection and/or a fistula, so in most 
cases it is advisable to proceed to a definitive procedure 
(fistulotomy or duct excision) when the infection has 
settled after 6–8 weeks. The resulting wound can be 
managed satisfactorily by open healing by secondary 
intention, or by primary closure under antibiotic  
cover,68 depending on the acuteness and extent of 
inflammation.

If the patient prefers a more conservative approach, 
aspiration under antibiotic cover is a reasonable alterna-
tive, and has been advocated by Dixon.69 Aspiration is 
facilitated by ultrasound guidance. Repeated aspirations 
are often necessary, and in his series, 40% of cases with 
anaerobic bacteria had recurred after a short follow-up 
period. Scholefield et al., reporting a 10-year follow-up, 
found that 90% of patients with anaerobes suffered recur-
rent infection.59 It is not yet clear if cessation of cigarette 
smoking will lessen the risk of recurrence.

Recurrent abscess with fistula

This situation provides a difficult problem of surgical 
judgement, the decision whether a fistula with recurrent 
sepsis should be treated by fistulotomy or by major duct 
excision. Some of the factors bearing on this decision are 
set out in Table 11.6.

When a small localized periareolar abscess recurs at the 
same point, and a fistula is clearly present, the operation 
of choice is fistulotomy (or fistulectomy – see Ch. 18). It 
is a simple procedure with minimal complications and a 
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high degree of success. Should it fail (in spite of being 
carried out correctly), total duct excision can still be used. 
Some authors are still advocating formal duct excision in 
all cases,70 rather than the selective approach which allows 
many patients a simple effective procedure with minimal 
disruption to the breast.

Where subareolar sepsis is diffuse rather than localized 
to one segment or where more than one fistula opening 
is present, total duct excision is the procedure of choice. 
The former situation is likely to be seen in young women 
with squamous metaplasia of a single duct, the latter in 
an older woman with multiple ectatic ducts. However, 
age is not a reliable guide and we would recommend 
fistula excision as the initial procedure for localized 
lesions irrespective of age. One exception is where there 
is marked nipple inversion and the patient wishes to have 
this corrected. This tips the balance towards total duct 
excision, particularly if the patient does not wish to 
breastfeed in the future. Figures 11.6, 11.7 and 11.8 show 
a case where duct excision was considered appropriate in 
a young patient.

Eczema

Where there is good evidence that eczema of the areola 
follows nipple discharge, total duct excision is the only 
procedure likely to give relief. However, other forms of 
eczema and factitial injury should be considered carefully 

before resorting to surgery, since DE is a rare cause of 
areolar eczema.

The consequences and results of 
operations for duct ectasia

Patients should be aware of the consequences of these 
operations before undergoing surgery, particularly where 
this is recommended for conditions other than sepsis, 
because a patient is unlikely to be satisfied if a less than 
optimal result is obtained. With severe or recurrent sepsis, 
the morbidity of the disease is such that most patients 
happily accept the results of surgery which relieves them 
of their episodes.

Consequences

Cosmesis

In general, the cosmetic effect is excellent when performed 
for nipple discharge, but less satisfactory when done for 
sepsis, especially for longstanding sepsis. In the first group 
the nipple is not distorted, and a typical result is shown 
in Figure 11.21.

Satisfactory results may also be obtained when operat-
ing for sepsis, provided the operation is done before gross 
scarring has occurred and if the cosmetic result is consid-
ered when performing operations (see Fig. 11.8). Once 
skin destruction is allowed to occur and multiple abscesses 
have been drained, severe distortion of the nipple has 
occurred and cannot be readily corrected. The situation is 

Table 11.6  Treatment of recurrent subareolar sepsis

Suitable for fistulectomy Suitable for total duct 

excision

Abscess small and localized 
to one segment

Abscess large, affecting >50% of 
areolar circumference

Recurrence always at the 
same site

Recurrence involving a different 
segment

Probe passes easily from 
fistula through nipple at 
interval operation

Probe may be ‘lost’ in cavity

Mild congenital nipple 
inversion or no inversion

Gross nipple inversion

Patient unconcerned about 
nipple inversion

Patient requests correction of 
nipple inversion

Younger patient Older patient

No discharge from other 
ducts

Purulent discharge from other 
ducts between episodes

Recurrence after fistulectomy

Fig. 11.21  A typical long-term postoperative result of (right-
sided) major duct excision of nipple discharge. Operation for sepsis 
often leaves a less satisfactory result.
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even worse when recurrent sepsis occurs more peripher-
ally in the breast after duct excision and this is discussed 
below in relation to operations for recurrent disease.

Although failure to lactate after the operation suggests 
that glandular atrophy must occur with time, there is no 
change in size of the breast after the operation.

Sensation

Tactile sensation is usually lost in part over the half of the 
nipple raised as a flap (Fig. 11.22).

Multiple incisions around different segments are likely 
to increase the sensory loss, so should be avoided if pos-
sible. It is possible to perform the operation through 
small incisions, with less effect on sensation, but these 
carry a risk of leaving residual ducts unless performed 
meticulously.

Lactation

Patients cannot breastfeed after this operation and there 
are few reports of the consequences of pregnancy follow-
ing duct excision. Urban20 reported that four of his 150 
patients became pregnant after the operation. Minimal 
engorgement occurred following delivery but this rapidly 
subsided when lactation was suppressed with hormones. 
Hadfield71 recommended patients to defer pregnancy for 
a year after the operation. He reports an unspecified 
number of pregnancies after the operation. Lactation 
occurred normally on the unoperated side, but no dis-
charge from the operated breast. When pregnancy 

occurred within a year of operation, there were varying 
degrees of enlargement from activity in the operated 
breast which subsided quickly after delivery.

We also advise our patients to avoid pregnancy for 1 
year after operation and have seen no problem under 
these circumstances. One of our patients had proximal 
duct excision for sepsis of the left breast, and the same 
procedure of the right breast 2 years later. She became 
pregnant 2 months after the second procedure. She had 
no problem with the left breast, but the right became 
engorged, and the infection flared up. This was controlled 
temporarily by antibiotics and drainage, but left two fis-
tulas requiring reoperation after suppression of lactation. 
The typical chronic abscess was found under the nipple.

Restoration of duct continuity

Duct discharge sometimes recurs after the operation and 
it must be assumed that occasionally the ducts reconnect 
to an aperture in the nipple. Indeed, one of our patients 
claimed to breastfeed successfully for 9 months after this 
operation, but the breast at this time was involutional to 
palpation compared to the normal breast and we saw no 
milk from the operated nipple. Collection of debris in an 
inverted nipple can lead a patient to believe discharge has 
recurred.

Behaviour of residual ducts

There is a surprising lack of information about what 
happens to the remainder of the breast ducts after subare-

Fig. 11.22  Patient following 
bilateral major duct excision for 
severe recurrent sepsis, multiple on 
the patient’s right side. The 
stippled area outlines the loss of 
sensation.

R L
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olar duct excision. Haagensen16 makes no comment nor 
do the writers of any of the other series. In our experience, 
the small number of patients coming to further operation 
has shown that the ducts remain dilated and filled with the 
same material seen at the primary operation. Since most 
cases of reoperation have been for recurrent sepsis, this 
group may behave differently to the majority of patients 
without further trouble, but the same dilated ducts have 
also been encountered occasionally where reoperation has 
been performed for causes other than infection.

The fact that dilated ducts can remain in this state for 
years following major duct excision throws doubt on the 
suggestion that bacteria can be cultured from most cases 
of PDM. In contrast to the persistence of dilated collecting 
ducts, the minimal response of the breast to pregnancy 
after longstanding division of the ducts suggests that 
back-pressure may lead to atrophy of the secretory acinar 
elements of the duct system.

Cancer risk

The longstanding presence of secretions stagnant in ducts 
completely obstructed by major duct excision would 
seem to provide a background for carcinogenesis. 
However, Haagensen16 and Urban20 both state that there 
have been no excess cases of cancer in their patients 
having duct excision, many of whom were followed for 
a long time. Our experience would support this although 
it must be admitted that there are inadequate data based 
on documented long-term follow-up to provide a defini-
tive answer to the question.

The	results	of	operations	for	duct	ectasia

Major duct excision

Early authors reported excellent results from operations 
for DE and PDM, which are somewhat surprising, espe-
cially because many such operations were performed 
before the importance of anaerobic organisms and appro-
priate antibiotic therapy was realized. Urban20 concludes 
his study of 167 major duct excisions by stating that the 
operation ‘results in satisfactory cosmetic appearance. 
There have been no recurrence of symptoms and no com-
plications in our hands.’ Hadfield71 reported equally  
satisfactory results. All patients were left with a normal-
looking breast and nipple, there was no instance of recur-
rent disease on the operation side, and no case of cancer 
developing during follow-up of 1–7 years.

More recent series have not been so encouraging. 
Thomas et al.58 reported good results when the operation 
was performed for nipple retraction, nipple discharge  
and subareolar mass, although nine of their patients  
continued to have nipple discharge for up to 1 year  
after the operation. One patient required reoperation to 
correct nipple reinversion. However, they had 100% 
recurrent infection following major duct excision for 
abscess, and two of their patients eventually had a 
mastectomy.

Hartley et al.72 also report a considerable postoperative 
complication rate after careful surgery (by a single opera-
tor) for all indications. This was despite operating only 
when sepsis was quiescent and using antibiotic cover 
routinely. Wound drainage was avoided in all cases.

Donegan73 found that results deteriorate with time: 
45% of 26 patients had recurrent sepsis at 1 year, 60% by 
7 years. He believes that recurrence is due to downgrowth 
of epithelium of the nipple into the cavity, and advocates 
the radical approach of excision of the nipple with sec-
ondary reconstruction. In his hands, this is always associ-
ated with long-term cure. While agreeing with the thesis 
that residual ductal epithelium facilitates recurrence, we 
feel that the operation of core excision of the nipple  
(see Ch. 18) almost always achieves the same result 
without cosmetic deformity and avoids the need for 
reconstruction.

The sole dissenting recent authors are Dixon and 
Thomson,74 who obtain excellent results with minimal 
recurrence. It is not clear why their results differ, or 
whether they will hold up in the longer term.

In our unit 122 patients have had formal examination 
and follow-up at 1–10 years after major duct excision. 
Thirty-four patients (28%) had suffered a problem affect-
ing the breast subjected to major duct excision (Table 
11.7).

Nineteen of the patients have required further surgery 
to the breast related to the original operation, eight drain-
age of an abscess, five required further duct excision, four 
laying open of the fistula, four biopsies and two mastec-
tomies. Hence, it is also our experience that most recur-
rent problems are related to surgery for subareolar 
sepsis.

This high problem rate falls with increasing operator 
experience and is also now lower because of better use  
of appropriate antibiotic therapy. The interval between 
operation and development of further problems  
varies from a few weeks to several years. Recent papers 
also report improving results, probably reflecting the  
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recognition for the need to remove completely the  
affected duct(s). Passaro et al.60 reported satisfactory 
results in 47 of 48 patients, although some had needed 
up to three operations, and some follow-up was short. 
They used a radial incision through areola and nipple  
to ensure complete removal of the terminal ducts, rein-
forcing the prime importance of this element of the 
operation.

Fistulotomy/fistulectomy

Atkins17 had no recurrence following his operation of 
fistulotomy with saucerization, although length of follow-
up was not detailed. Lambert et al.75 reported 48 fistulas: 
13 were laid open, 25 were excised and allowed to granu-
late, eight were excised with primary closure. One recur-
rence occurred 6 weeks after a primary closure. They made 
no attempt to correct inversion of the nipple. Like many 
series reporting good results, follow-up is relatively short 
at a mean of 25 months and the operations were per-
formed in a specialist breast centre. Bundred et al.68 
reported results in 36 women with mammary duct fistula, 
12 of whom had fistulectomy with two recurrences. Our 
experience of tertiary referral cases suggests that the results 
from less specialized centres are far from uniformly satis-
factory, and surgical experience has a marked influence 
on the outcome.

Complications of operations

The complications of fistulectomy are slow healing and 
recurrent abscess and fistulas. Both are commonly due to 
inadequate technique.

The complications of major duct excision are hae-
matoma, infection, flap necrosis, nipple inversion, cos-
metic deformity, pain and recurrence of the original 
condition.

The commonest problem calling for further surgery is 
recurrent infection; less common is persisting nipple dis-
charge or reinversion of the nipple.

Recurrent infection after surgery  
for periductal mastitis

Aetiology	of	recurrent	sepsis	after		
duct	surgery

Recurrent sepsis tends to be more common after major 
duct excision than after simple fistulotomy, but this prob-
ably reflects the fact that the fistulotomy operation is 
more appropriate to less severe degrees of sepsis, and 
those which are confined to a single duct. Nevertheless, 
the underlying cause of recurrent sepsis is basically the 
same for both operations. The common denominator is 
a chronic abscess lined by granulation tissue, under the 
nipple, but a number of disparate factors may contribute 
to the persistence of this chronic abscess (Table 11.8).

The commonest cause of persisting problems follow-
ing surgery is incorrect or inappropriate surgery. Intracta-
ble disease, in spite of adequate surgery, is less common. 
The first approach to a patient with recurrent problems is 
careful inspection for evidence of inadequate surgery. If 
this is found, revisional surgery is usually the best 
approach. Where surgery appears to have been satisfac-
tory, a trial of prolonged antibiotic therapy for recurrent 
sepsis is preferable to early operation. The causes of recur-
rence of symptoms in patients referred to us are shown 
in Table 11.8.

Persistent abscess cavity

Any chronic abscess with a thick rigid wall must be eradi-
cated either by opening the cavity so widely that it granu-

Table 11.7  Breast problems following major duct excision

Mastalgia 9

Infection 9

Discharge 7

Lump 6

Haematoma 3

Recurrent eczema 1

? Raynaud’s disease of the nipple 1

Table 11.8  Causes of recurrent disease following fistulectomy 
and major duct excision for duct ectasia/periductal mastitis

Persisting abscess cavity

Persistent proximal ducts

Persistent distal ducts

Persisting or recurrent nipple inversion

Early pregnancy

Contralateral disease

Factitial disease
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lates from its base, or by excising any rigid cavity wall 
back to pliant tissues so that the cavity obliterates. It may 
be associated with persistent proximal duct.

Persistent proximal duct

When infection recurs after laying open of a fistula, it is 
not uncommon to find that the incision extends only half 
way on to the areola; a recurrent abscess will then dis-
charge through the proximal end of the incisional scar. 
Operation in such a case is likely to show a persistent 
segment of terminal duct which may be only 7 or 8 mm 
in length (Fig. 11.23).

The essential feature of the fistulotomy operation is  
to pass a probe through the fistula and out of the  
opening of the duct on to the nipple, and then use a small 
racket-shaped incision to ensure that the whole of the 
terminal portion of the duct is removed. Attempts to 
perform this procedure by subareolar dissection of the 
tract invite recurrence (and make assessment more diffi-
cult), while the ultimate cosmetic appearance is more 
related to eradication of the infection than a transareolar 
incision.

The same mistake can occur with a major duct exci-
sion. It is easy to leave terminal elements of duct attached 
to the under surface of the nipple after transecting  
the duct cone and this has been the cause of several recur-
rent cases in our experience (Fig. 11.24). As well as 

forming an entry site for bacteria, it provides a focus for 
epithelial downgrowth into the cavity. It can be prevented 
by inverting the nipple with a fingertip and removing the 
terminal portion of all the ducts with scissors (see Ch. 
18), or more certainly by central core excision of the 
nipple.

Residual ducts

It is also common for inexperienced operators to miss 
some of the breast ducts, especially those furthest from 
the incision, when performing major duct excision (Fig. 
11.25).

This must be assumed to be the case when nipple dis-
charge persists immediately following surgery. Details of 
technique to avoid this are given in Chapter 18.

If the symptoms merit further treatment, operation to 
remove the residual ducts may be indicated. We have 
found this necessary occasionally both for eczema of the 

Fig. 11.23  A patient with recurrent sepsis following operation for 
mammary duct fistula. Note that the incision does not reach the 
centre of the nipple. The causative pathology has not been 
eliminated.

Fig. 11.24  Histological section after excision of a persisting 
fistula. The patient had previously undergone major duct excision 
but a terminal portion of duct had been left under the nipple.
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nipple related to nipple discharge and for recurrent 
infection.

Residual peripheral ducts

The surprising aspect of operations on the major ducts 
for DE is that the residual distal ducts give so little trouble. 
Haagensen1 noted this as early as 1951 and it has proved 
to be general experience. Even when dilated ducts are cut 
across and drain into the wound, late trouble from the 
residual breast is uncommon. Nevertheless, most authors 
report recurrent disease in a proportion of cases, some 
being sufficiently severe to lead to mastectomy. We have 
seen a number of similar cases. An example, and the way 
it was managed, is shown in Figures 11.26–11.29.

Intensive antibiotic therapy should be the first approach 
in such cases, but will not control all. It is of interest that 
some of these inflammatory attacks occurring after duct 
excision settle without treatment even when quite severe, 
resolving in 3 or 4 days in exactly the same manner as 
can be seen in the initial evanescent attacks of PDM. Once 
again, this seems to be incompatible with heavy bacterial 
colonization of the residual ducts and suggests a ‘chemi-
cal’ inflammatory response to irritant materials.

Where inflammation persists and pus can be aspirated, 
and antibiotics have not given control, a further wedge 
excision is the appropriate treatment because inflamma-
tory changes in the residual breast tend to be segmental 
in outline. At the same time as this wedge excision is 

Fig. 11.25  At operation for persisting nipple discharge after 
major duct excision; some ducts have been left at the far end of the 
dissection.

Fig. 11.26  A patient with recurrent sepsis following major duct 
excision. Note the nipple inversion has not been corrected.

Fig. 11.27  At reoperation there is a chronic abscess under the 
nipple with sepsis extending out into the breast. Several ducts had 
been missed at the original operation.

Fig. 11.28  This was treated by re-excision of the ducts and 
segmental excision in continuity.
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carried out under antibiotic cover, the subareolar area 
should be explored to exclude persisting ducts or a hidden 
abscess cavity.

We have performed only two mastectomies for DE. 
With further experience, we now believe that local inci-
sions under antibiotic cover will control most cases if the 
proximal duct excision has been correctly performed and 
core nipple resection may avoid mastectomy. However, 
there are some patients whose disease is sufficiently 
intractable and peripheral to warrant mastectomy. The 
complications are not inconsiderable because of scarring 
of previous operations, and any reconstructive procedure 
is better delayed to allow all sepsis to settle.

Persisting nipple inversion

The inverted nipple, so often associated with periareolar 
sepsis, becomes normally everted after total duct excision, 
and this is a bonus of the operation which is greatly 
appreciated by the patient. However, in longstanding 
cases with much sepsis the nipple remains fixed in the 
inverted position even after the terminal ducts have been 
excised.

Persisting nipple inversion leads to collection of 
grumous material in the inverted cavity which discharges 
periodically and leads the patient to believe that she has 
recurrent duct discharge. The material is sometimes offen-
sive. Collection of material in an inverted nipple undoubt-
edly predisposes in some cases to further subareolar  
sepsis, particularly staphylococcal. Presumably, organisms 
ingress through the old duct openings in the nipple.

For this reason, and for reasons of cosmesis, we believe 
that complete nipple eversion should always be ensured 
as part of the operation of major duct excision. If inver-
sion, or a tendency to inversion, persists after excision of 
all the terminal ducts on the undersurface of the nipple, 
a purse-string suture is inadequate to give correction. It is 
necessary to excise the central dense fibrotic core of the 
nipple, only 5–6 mm in diameter, leaving normal supple 
nipple (external skin) which everts easily and shows no 
tendency to reinvert. The defect in the apex of the nipple 
is closed loosely with a couple of fine absorbable 
sutures.

One of the disadvantages of the simple fistulotomy 
operation of Atkins is that marked nipple inversion is not 
corrected. This fact may tip the balance of choosing major 
duct excision in favour of simple fistulotomy, especially 
in the older woman who is not concerned with future 
breastfeeding.

Once nipple inversion is corrected by total duct divi-
sion, it usually remains everted but a few cases will rein-
vert after some time, presumably due to formation of scar 
tissue and subsequent fibrous contraction. It does not 
occur after core excision of the nipple.

Contralateral disease

It is an unfortunate feature of PDM that it is frequently 
bilateral. It is not easy to determine the true frequency, 
since few series give long-term follow-up, and the inci-
dence of bilateral disease increases with time, sometimes 
occurring as long as 10 years after operation on the first 
side. Our best estimate is that about 20% of patients will 
eventually develop bilateral disease. It will be interesting 
to see if patients can be persuaded to give up cigarette 
smoking with a beneficial effect.

Results of treatment are often better on the second side 
because the patient recognizes what is happening, and 
presents earlier to a surgeon who is familiar with the con-
dition. It is our practice to treat the abscess on the second 
side by early drainage under antibiotic cover, proceeding 
to definitive operation after about 6 weeks when infection 
is quiescent, again under antibiotic cover. This allows 
primary wound closure with a good cosmetic result.

Factitial disease

The problem of self-inflicted disease is discussed in 
Chapter 17. This question must always be considered 
when recurrent sepsis becomes a problem after operation 

Fig. 11.29  The patient 1 year later. The right breast has healed 
satisfactorily but the patient has developed the same condition in 
the left breast, reflecting the frequent bilateral incidence of this 
condition.
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for DE. The presence of bowel organisms, such as 
Escherichia coli, Streptococcus faecalis and colonic Bacter-
oides sp. (as opposed to the oral or vaginal organisms 
commonly found) should raise the possibility of a facti-
tial basis. Persistent bleeding from the nipple after major 
duct excision, particularly if no epithelial lesion was dem-
onstrated, is also suggestive of this condition. Ill-advised 
mastectomy is likely to be followed shortly by bleeding 
or other problems with the other nipple so the whole 
process is repeated.

The patients often seem rather odd, but as is the case 
with other chronic painful conditions, their psyche may 
take a turn for the better if the condition is corrected. 
Most of the cases we have seen where factitial disease has 
been suspected have been shown to have had inadequate 
surgery and have healed uneventfully after reoperation. 
In one case it has been necessary to resort to excision of 
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  Disorders of the nipple and areola

Key points and new developments

1.	 Nipple	inversion	is	common,	but	self-correcting	changes	often	occur	during	pregnancy	and	lactation,	allowing	breastfeeding.

2.	 Nipple	retraction	is	more	commonly	due	to	duct	ectasia/periductal	mastitis	(DE/PDM)	than	cancer,	although	exclusion	of	the	
latter	is	the	prime	consideration.

3.	 PDM	causes	progressive	retraction	(initially	a	transverse	slit)	in	young	women;	DE	is	associated	with	circular	retraction	in	the	
perimenopausal	period.

4.	 Erosive	adenomatosis	of	the	nipple	has	a	distinct	appearance,	which	usually	allows	clinical	differentiation	from	prolapsing	duct	
papilloma	and	Paget’s	disease.	It	is	not	premalignant,	but	is	associated	with	an	increase	in	cancer	elsewhere	in	the	breast.

5.	 Nipple	pain	associated	with	breastfeeding	may	be	associated	with	candidal	or	staphylococcal	infection.

6.	 Raynaud’s	phenomenon	and	CRPS	(complex	regional	pain	syndrome)	are	rare	causes	of	nipple	pain,	sometimes	occurring	after	
surgery.

7.	 Secretions	from	Montgomery’s	glands,	milklike,	serous	or	bloodstained,	are	easily	mistaken	for	nipple	discharge,	especially	in	
younger	patients.

the  fourth  lateral  cutaneous  nerve.2  This,  together  with 
other nerves that pass subcutaneously, forms a subdermal 
plexus under the areola.

In the past there has been debate regarding the number 
of lactiferous ducts opening on to the nipple. Haagensen3 
stated that there were about 20, but others have put the 
number  at  seven.  The  difference  of  opinion  arose  from 
the  fact  that  20  ducts  are  seen  in  cross-section  at  the 
nipple, but experience with  lobar excision shows  that a 
single duct system occupies much more than one-twenti-
eth of the breast parenchyma. The discrepancy is due to 
the fact that the lobular systems extending from individ-
ual  ducts  vary  greatly  in  extent.  Some  of  the  ducts  are 
rudimentary, only about seven developing to form fully 
functional lobes.

Koernecke4 found that the functional ducts are arranged 
around the periphery of the nipple, the rudimentary ducts 
opening  on  to  the  centre  of  the  nipple.  More  light  has 

Introduction

The nipple and the areola constitute an area of skin modi-
fied  by  the  underlying  breast  tissue  and  ducts.  In  addi-
tion,  the  nipple  has  an  extensive  network  of  smooth 
muscle  whose  fibres  are  mainly  arranged  in  circular 
fashion.  The  areola  surrounds  the  nipple,  both  having 
more pigment  than  the  surrounding  skin,  and  contains 
the  glands  of  Montgomery  which  provide  a  protective 
lubrication during lactation. The areola also has circular 
smooth  muscle  fibres  and  may  contain  auxiliary  breast 
tissue  which  secretes  milk  during  lactation.  The  blood 
supply to the nipple is mainly from the internal thoracic 
artery although the anterior  intercostals and lateral  tho-
racic  arteries  may  make  a  significant  contribution.1  The 
nerve supply is also variable although the most constant 
supply is via the deep branch of the anterior division of 
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been thrown on the subject from another detailed study 
of  a  single  breast,  where  the  extent  of  individual  duc-
tolobular segments is very variable, confirming the view 
that  some  ducts  lead  to  small  glandular  systems.5  Love 
and  Barsky6  confirmed  the  arrangement  of  central  and 
peripheral groups and found that 905 women had between 
5 and 9 ducts, each opening communicating with a sepa-
rate nonanastomosing peripheral duct system.

Some  confusion  arises  from  failure  to  appreciate  the 
sebaceous  glands  and  tiny  milk-producing  glands  that 
also open directly on to the nipple.

Nipple inversion and retraction

The failure of full nipple eversion during breast develop-
ment is common. It is termed ‘inversion’ and is discussed 
with other congenital conditions of the nipple in Chapter 
15.  Alexander  and  Campbell7  have  reviewed  the  preva-
lence  of  nipple  inversion  and  non-protractility.  They 
found that such changes occurred in almost 10% of 3006 
women. The prevalence was lower in those who had previ-
ously breastfed and they attributed this to changes occur-
ring  during  pregnancy  and  lactation.  In  a  longitudinal 
study, 238 women were investigated and it was found that 
protractility increased during gestation. In most cases the 
changes were bilateral, but they were unilateral in a sig-
nificant minority. Park et al.,8 in Korea, found 53 inverted 
nipples  in  1625  (3.5%)  unmarried  women  between  18 
and 26. Nine of 53 requested surgical correction.

It is clear that in most cases nipple inversion is a self-
limiting condition that does not preclude breastfeeding. 
Attempts to increase the effectiveness of breastfeeding by 
using nipple shells or Hoffman’s exercises does not seem 
to be helpful.9 For those who find the changes unaccept-
able a plastic procedure is required. Han & Hong10 have 
attempted  to  rationalize  the  indications  by  a  grading  
classification depending on  the degree  that  the  inverted 
nipple can be everted and presume that the higher grades 
are  due  to  fibrosis.  They  maintain  that  grade  2  lesions 
may  be  corrected  by  division  of  these  fibrous  bands 
without damaging the terminal ducts. The range of avail-
able options suggests that none is entirely effective.

Nipple retraction is an acquired condition and occurs 
after previous normal nipple development. The patients 
will give a clear history that a previously normal nipple 
has changed shape, and become retracted.

Bryant11  made  an  appeal  for  careful  assessment  of 
nipple retraction over a hundred years ago, pointing out 

that many cases were not due to malignancy. Neverthe-
less, the erroneous view that most cases of recent nipple 
retraction  are  due  to  malignancy  is  still  sometimes  
held. Recent changes in the appearance of the nipple do 
portend an underlying pathological process that requires 
evaluation.  The  principal  diagnoses  to  be  considered  
are malignancy and duct ectasia (DE). The presence of a 
clinical  lump  associated  with  nipple  changes  increases 
the  likelihood  of  an  underlying  carcinoma,  but  is  also 
seen  with  periductal  mastitis  (PDM).  In  the  absence  of 
clinical or mammographic malignancy, nipple retraction 
is  likely  to  be  due  to  some  aspect  of  the  DE/PDM 
syndrome.

The  relation between nipple  inversion and  retraction 
and DE/PDM is complex. In younger women, congenital 
inversion  predisposes  to  overt  inflammatory  complica-
tions of PDM, while the same process may cause progres-
sive  retraction  of  a  previously  normal  nipple.  We  have 
observed this progression over a period of 2 years or so 
in many patients. In this situation, the retraction is typi-
cally transverse, especially in the early stages.

In  older,  peri-  or  postmenopausal  women,  recent 
nipple  retraction  (circular  in outline)  is  frequently  seen 
in the absence of  inflammation. This appears  to be due 
to  the  periductal  fibrosis  element  of  the  DE  syndrome, 
and as such is considered to be an aberration of normal 
mammary involution (ANDI).

Few  women  are  sufficiently  concerned  to  wish  to 
undergo surgery for retraction alone. For those cases due 
to DE, a formal excision of the major ducts is necessary.

Assessment	of	nipple	retraction

Although the early retraction of DE typically produces a 
transverse crease (see Fig. 11.15), in established cases the 
appearance  is  not  sufficiently  clear-cut  to  allow  reliable 
distinction  from  cancer.  If  the  changes  are  bilateral  the 
diagnosis is more likely to be DE. Carcinoma is uncom-
mon when the retraction has been present for more than 
1 year, but even in DE the signs may be of recent onset. 
Associated masses may be difficult to assess clinically, but 
core biopsy is usually diagnostic. Cytology of any associ-
ated  discharge  may  provide  helpful  information.  Mam-
mography is helpful because it will either show the typical 
features of cancer or a notable absence of these features 
in patients with DE.

The pathology, differential diagnosis and management 
of nipple retraction due to the DE complex are considered 
more fully in Chapter 11.
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Cracked nipples

Cracked  nipples  are  the  bane  of  nursing  mothers,  for 
these  are  the  source  of  entry  of  bacteria  in  lactational 
breast  infection.  Pain  in  the  nipple  on  suckling  is  a 
common event in the first few days of breastfeeding and 
may occur in up to 17% of nursing mothers.12 In most of 
these,  careful  examination,  using  a  magnifying  lens  if 
necessary, will reveal a small erosive lesion.13 The mecha-
nism suggested is that during vigorous suckling the skin 
of the nipple exposed between tongue and hard palate is 
subjected to a high negative pressure –  if  the milk does 
not flow easily the infant will suck harder – which pro-
duces a small blood blister. This lesion usually regresses 
spontaneously but, if the trauma is repeated, especially if 
the  nipple  skin  becomes  macerated  due  to  the  moist 
environment  that often occurs,  the  lesion may progress 
to the typical fissure often referred to as a cracked nipple, 
seen about 1 week postpartum. This is often infected with 
bacteria  or  with  Candida  sp.  Livingstone  &  Stringer14 
carried out a  randomized  trial of  four strategies  to  treat 
painful nipples during lactation; oral antibiotics provided 
significantly  more  symptomatic  relief  and  reduced  the 
incidence of subsequent mastitis. As in many such condi-
tions, prevention is better than cure, and recognition of 
the predisposing factors is important. Good hygiene and 
a pattern of cleansing  in  the preconfinement period are 
helpful.  The  nipples  should  be  washed  gently  in  water 
and dried secretions removed. The breasts are then dried 
by dabbing rather than rubbing. Care needs to be taken 
in  establishing  suckling;  the  infant  will  find  an  overen-
gorged  breast  difficult  to  empty  and  short  or  inverted 
nipples  may  also  lead  to  overvigorous  suckling.  If  one 
breast is painful, feeding should commence on the unaf-
fected side, so that by the time the infant is applied to the 
affected breast, the draught reflex will allow easy flow of 
milk.  After  feeding,  the  breasts  should  be  cleaned  and 
dried carefully, and then kept as dry as possible until the 
next feed.

In  the  established  case,  correct  feeding  habits  need 
reinforcing  and  in  addition  an  antibiotic-based  
cream should be applied to the nipple. If candidal infec-
tion  is  suspected  a  nystatin-containing  cream  should  
be used. With care, the fissure will heal and breastfeeding 
can  be  maintained,  although  manual  expression  for  a  
few  days  may  be  necessary.  Neglect  at  this  stage  may  
lead  to  the  development  of  an  abscess  as  described  in 
Chapter 14.

Nipple crusting

This  symptom  (Fig.  12.1)  usually  represents  dried  up 
secretions which may accumulate, particularly in associa-
tion with inverted or retracted nipples.

Sometimes  it hides an underlying nipple  lesion  such 
as  Paget’s  disease,  eczema  or  erosive  adenomatosis. 
Beyond  reassurance,  having  excluded  the  conditions 
mentioned above, no action is required other than advice 
about cleaning the nipple.

Verrucous	nipple	(naevoid	hyperkeratosis)

The  nipple  and  areola  may  be  affected  by  verrucous 
change,  a  benign  condition  in  which  the  nipple  and 
areola show hyperkeratotic thickening with dark pigmen-
tation.  This  rare  condition  is  seen  in  women  of  child-
bearing age, when it is thought to be related to oestrogens 
or  their  metabolites.  (A  similar  condition  may  arise  in 
males having oestrogen treatment for prostatic cancer.) It 
also  takes  a  naevoid  form,  appearing  in  young  women 
after puberty.15

A verrucous nipple may cause  itching, malodour and 
interference  with  breastfeeding.  A  number  of  dermato-
logical measures have been used, but treatment is difficult 
to assess because most reports only refer to single cases.

Erosive adenomatosis

This is a rare condition that is also described as papillary 
adenoma, florid papillomatosis of the nipple, subareolar 

Fig. 12.1  Crusting of the nipple.
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papillomatosis and erosive adenomatosis of the nipple.16 
While usually seen in the middle aged to elderly,  it can 
occur at any age and has been reported as early as 9 years. 
It has been described in an accessory nipple.17

Erosive  adenomatosis  is  termed  ‘adenoma’  by  Haa-
gensen,3 who points out the difficulties of diagnosis and 
records that many of the early cases were treated by radical 
mastectomy in the belief that the lesion was a carcinoma. 
It usually presents as a papilliferous lesion of the nipple, 
often  with  ulceration  which  may  be  concealed  under  a 
crust (Fig. 12.2).18

The  condition  is  sometimes  painful,  the  commonest 
descriptions being burning or itching,19 although Perzin 
and Lattes18 only recorded pain in one of their 51 cases. 
Our own experience with this condition would favour the 
view that it is relatively painless.

On examination, the whole nipple may be indurated, 
has an expanded appearance and may be ulcerated. The 
main  differential  diagnoses  are  prolapsing  intraductal 
papilloma, Paget’s disease of the nipple, artefactual disease 
and eczema. The differential diagnosis from Paget’s disease 
can only be made with certainty by biopsy, although the 
characteristic  clinical  features  are  different.  Pinto  and 
Mandreker20 have described a case in which the diagnosis 
was made on fine needle cytology. Erosive adenomatosis 
does not extend on to the areola like established Paget’s 
disease,  and  it  has  the  appearance  of  a  deeper  lesion 
eroding through the nipple; early Paget’s disease is super-
ficial  in appearance. When a papilliferous  lesion erodes 
through the nipple duct, it is more likely to represent this 
condition than an intraductal papilloma (Fig. 12.3).

An  intraductal papilloma  tends  to expand  the nipple 
rather than erode it, but if a papilloma prolapses through 

the opening of  a duct,  the nipple  remains normal;  it  is 
not ulcerated.

Azzopardi16 describes this lesion as being an extensive 
ramifying proliferation of  two-layered  tubules:  an outer 
layer of myoepithelial cells and an inner layer of cuboidal 
cells.  Although  associated  malignant  breast  disease  has 
been described  in about 8% of 200  collected  cases,  the 
lesion  is  not  itself  usually  regarded  as  premalignant.18 
Associated benign duct papilloma has also been reported 
to  occur  more  commonly  than  would  be  expected  by 
chance. This incidence of associated breast cancer calls for 
careful assessment of both breasts. Erosive adenomatosis 
is adequately treated by local excision of the affected part 
of  the  nipple;  there  is  no  need  to  remove  the  whole 
nipple as advocated by some.21

Syringomatous adenoma

Rosen22  has  described  a  benign  infiltrating  lesion  of 
adnexal skin origin, which he differentiates from erosive 
adenomatosis,  in  four women and one man.  It  is more 
likely  to  recur  than  erosive  adenomatosis  so  adequate 
treatment may require nipple resection. We have no expe-
rience of this condition. Carter and Dyess23 have reported 
a case and reviewed the literature to 2003.

Nodular mucinosis

This rare condition presents as a subareolar myxoid mass 
in young women. Sanati et al.24 have reported a  further 

Fig. 12.2  Erosive adenomatosis of the nipple. Fig. 12.3  A large benign papilloma of the terminal duct, 
distending the nipple of an elderly woman.
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case  and  reviewed  the  literature.  It  is  most  likely  to  be 
confused with a myxoid fibroadenoma.

Simple fibroepithelial polyp

This  not  uncommon  condition  was  first  described  by 
Hutchinson,25 who thought it arose from Montgomery’s 
tubercles, although the polyps are found more frequently 
on the nipple than the areola. They are pedunculated dry 
lesions  resembling  the  skin  tags  seen  elsewhere  in  the 
body (Fig. 12.4).

Neurofibromas  occurring  at  this  site  may  also  be 
pedunculated. They are  readily  treated by  local excision 
and do not recur.

Eczema

There are many causes of red, oozing and crusted nipples 
recognized by dermatologists, including psoriasis, sebor-
rhoeic  dermatitis,  contact  dermatitis,  neurodermatitis 
and atopic dermatitis. It is particularly common in atopic 
patients.  Scabies  and  chronic  friction  require  exclusion. 
Chronic  infection,  e.g.  with  Staphylococcus aureus  or 
Candida, can persist in the moist, traumatized conditions 
of breastfeeding and can give rise to unusual clinical and 
histological appearances.26

Eczema may occur in a form localized mainly or com-
pletely  to  the  nipple  and  areola  (Figs  12.5  and  12.6)  
and  requires  to  be  distinguished  from  the  non-eczema 

Fig. 12.4  Benign pedunculated fibroepithelial polyp. Fig. 12.5  Eczema of the nipple and areola; note the uniform 
involvement.

Fig. 12.6  Eczema of both areolae, with an unrelated benign cyst in the right breast.

A B
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conditions  of  Paget’s  disease  and  erosive  adenomatosis 
which also have an eczematous appearance.

Paget’s  disease  and  eczema  can  usually  be  differenti-
ated on clinical grounds (Table 12.1).

In spite of  this, Paget’s disease  is still often neglected 
because of an erroneous diagnosis of eczema. It is impor-
tant  to  think  of  Paget’s  disease  in  every  inflammatory 
condition of the nipple and areola and to be aware of the 
range  of  appearances  of  Paget’s  disease  (Figs  12.7  and 
12.8).

Even  so,  biopsy  in  all  cases  is  the  safest  course  to 
follow. Eczema is confirmed by a punch biopsy although 
a  core  nipple  biopsy  as  described  by  Aryal  et  al.27  may  
be preferable. The  typical Paget  cells  (Fig. 12.9) usually 
allow  the  pathologist  to  make  the  diagnosis  without 
difficulty.

In patients with eczema of the nipple and areola, the 
condition  is bilateral and  in many patients  there  is evi-
dence  of  eczema  elsewhere.  When  this  is  not  the  case, 
eczema  is  usually  symmetrical  and  does  not  extend 
beyond  the  areola  (see  Fig.  12.6).  The  possibility  of  
an  artefactual  syndrome  (see  Ch.  17)  should  not  be 
overlooked.

Treatment in cases of eczema follows the same guide-
lines as eczema elsewhere in the body.

Other general skin conditions may cause concern when 
the first, or only, manifestation of  the  condition occurs 

Table 12.1  Clinical features of eczema of the nipple and Paget’s 
disease

Eczema Paget’s disease

Usually bilateral Unilateral

Intermittent history, with 
rapid evolution

Continuous history with slow steady 
progression

Moist Moist or dry

Indefinite edge Irregular but definite edge

Nipple may be spared Nipple always involved and 
disappears in advanced cases

Itching common Itching common

Fig. 12.7  The moist, erosive form of early Paget’s disease.

Fig. 12.8  More advanced, ‘dry’ form of Paget’s disease. The nipple 
is disappearing.

Fig. 12.9  Typical Paget cells, large pale vacuolated cells 
distributed along the squamous epithelium of the nipple.
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on the nipple or areola. Figure 12.10 shows a patient with 
vitiligo  confined  to  the  areola  that  showed  such 
concern.

Leiomyoma

Leiomyoma of  the nipple  is  surprisingly uncommon  in 
view  of  the  large  quantities  of  smooth  muscle  present. 
When it occurs it appears as a smooth round lump, obvi-
ously within the skin of the areola or nipple. It can occur 
at any age, is usually about 6–7 mm in diameter and may 
have  been  present  for  some  years.  Haagensen3  distin-
guishes between this superficial leiomyoma, arising in the 
smooth muscle of the nipple and areola, and deep leio-
myoma which arises from smooth muscle associated with 
blood  vessels.  Both  are  adequately  treated  by  local 
excision.

Traumatic lesions

The  nipple  is  occasionally  the  site  of  trauma  and  the 
condition  of  jogger’s  nipple  is  well  recognized.28  This 
lesion is presumably the result of constant friction of an 
unprotected warm and moist nipple on  ill-fitting cloth-
ing. It is sometimes severe enough to produce bleeding. 
Related conditions are cyclist’s nipple29 which appears to 
be  a  cold  injury  with  the  subsequent  pain  lasting  for 
several days, and tassel dancer’s nipple.30 Rings placed in 
the  nipple  (and  the  tracks  thus  created)  may  produce 

unusual radiological artefacts;31 this is not a problem with 
the  ring  in  situ  but  may  cause  concern  if  it  has  been 
removed.  We  experienced  one  case  in  which  a  patient 
presented  with  intermittent  periareolar  inflammation.  
No  track  was  apparent  clinically  but  was  demonstrated 
on  ultrasound.  Subsequent  questioning  revealed  these 
attacks only followed her occasional use of the ring; the 
inflammation  was  due  to  a  metal  allergy.  Artefactual 
trauma of the nipple is also seen occasionally.

Nipple pain

Around the time of the menopause, patients often describe 
various sensations of  irritation, pricking and burning in 
the nipple region. They are usually irritating rather than 
of  greater  severity.  No  clear  aetiological  basis  has  been 
put  forward;  the  most  likely  explanation  relates  to  the 
histological periductal inflammatory changes regarded as 
part of the normal involutional process. In favour of this 
explanation is the fact that these sensations may accom-
pany the circular nipple retraction also seen in the peri-
menopausal  period.  Another  possible  explanation  is 
hormonal  imbalance  associated  with  declining  ovarian 
function, since similar nipple sensations may be experi-
enced with hormone administration. Paget’s disease must 
also be carefully excluded, since itch, pricking and irrita-
tion are commonly experienced in the early phase of this 
condition.

Raynaud’s	phenomenon

Raynaud’s phenomenon has also been described  in  the 
breast. It is probably more common than is usually rec-
ognized. In one series from New Zealand, it was thought 
that up to 1 in 20 pregnant women had symptoms sug-
gestive of Raynaud’s phenomenon during cold weather.32 
The changes  typically occur  in  lactating women after or 
between feeding.33

Lawlor-Smith and Lawlor-Smith34 have described five 
patients with Raynaud’s phenomenon affecting the nipple 
presenting  to  an  Australian  general  practice  in  a  2-year 
period.  All  patients  experienced  severe  pain  and  nipple 
changes; in three the classic triphasic response of colour 
change  was  exhibited.  In  two  patients,  symptoms  ante-
dated  their  first  pregnancy.  Strangely,  affection  of  the 
nipples does not seem to be associated with  the  typical 
changes in the extremities, questioning whether or not it 
is the same condition.

Fig. 12.10  Vitiligo of the nipple as the first manifestation of the 
condition.
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Reynaud’s  phenomenon  of  the  nipple  is  now  recog-
nized as one of the causes of nipple pain during lactation 
and Anderson et al.35 saw 11 cases in a single paediatric 
service in 1 year. They also raised the possibility that such 
events  may  be  more  common  in  those  who  have  had 
previous breast surgery. In this series symptomatic relief 
was obtained with nifedipine.

The nipple necrosis described after vasopressin is also 
presumably due to vascular spasm.36

Postsurgical	pain

It  is  now  well  recognized  that  complex  regional  pain 
syndrome  may  affect  parts  of  the  body  other  than  the 
limbs, where it has long been recognized as a reflex sym-
pathetic dystrophy of the causalgia type. Similar changes 
have  been  reported  in  the  breast,  especially  the  nipple 
area after surgery.

We  have  seen  such  a  case  after  major  duct  excision, 
which was related to cold. Even though the patient was 
warmly  clothed,  the  nipples  were  subjectively  intensely 
cold  and  objectively  so  to  examination.  The  attacks  
gradually abated over a period of 4–5 years. A case  fol-
lowing breast reduction surgery has been reported.37 The 
27-year-old patient had pain, swelling, epidermal scaling 
and  temperature  changes  persisting  for  a  year.  Liquid 
crystal thermography scanning confirmed a hypothermic 
region in the breast. Intravenous phentolamine gave tem-
porary  relief,  with  long-term  relief  provided  by  stellate 
ganglion blockade. Recent interest  in this condition has 
led  to  consensus  statements  on  classification  and 
taxonomy.38

Pain	during	breastfeeding

Pain is common during breastfeeding, especially follow-
ing the first pregnancy. The various causes are well recog-
nized, but the importance of Candida infection as a cause 
is  not  always  appreciated.  The  relationship  of  Candida 
infection to persistent nipple pain (burning in nature and 
radiating to the breast) has recently been investigated by 
Amir et al.39 Microbiological assessment (culture of nipple 
and  baby’s  mouth,  and  of  expressed  breast  milk)  was 
carried out  in 61  lactating women with breast pain, 64 
women without breast pain and 31 non-lactating women. 
Candida  was  grown  from  19%  of  women  with  breast 
pain, but only 3% of those without. Nipples affected by 
Candida  did  not  have  the  usual  appearance  of  thrush 
elsewhere, but  looked mildly  inflamed and were  tender 

to  touch.  Candida  infection  was  associated  with  recent  
use of antibiotics (usually for mastitis), with Candida in 
the baby’s mouth, and with use of a dummy. Treatment 
was with topical miconazole oral gel to nipple and baby’s 
mouth and oral nystatin.

Staph. aureus was also associated with breast pain, and 
independently with cracked nipple.10

Nipple disease and HIV infection

Nipple  disease  is  very  common  among  African  HIV- 
positive  women  suckling  HIV-positive  infants,  and  the 
status of the infant is the most important determinant of 
nipple  disease  in  the  mother.40  Kambarami  and  Kowo 
reported  that 31% of  such mothers had nipple disease, 
22%  eczema,  11%  cracked  nipples  and  11%  painful 
nipples.40

Montgomery’s glands

Montgomery, an Irish obstetrician, in 1837 gave a classic 
description of the changes in the areolar tubercles occur-
ring during pregnancy. These structures, which now bear 
his  name,  had  in  fact  been  described  by  Morgagni  in 
1719.  There  are  three  types  of  gland  in  the  areola:  
(1) apocrine sweat glands; (2) modified sebaceous glands; 
and (3) rudimentary mammary glands.

There is clear evidence that apocrine sweat glands are 
a normal finding in the areolar skin.41 The modified seba-
ceous glands which lie under the tubercles of Montgomery 
are  similar  to  sebaceous  glands  elsewhere,  except  that 
they are associated with a lactiferous duct extending from 
a more deeply placed mammary gland.42 The rudimentary 
mammary glands and the sebaceous glands both undergo 
changes during pregnancy which lead to typical changes 
in  the  tubercle described by Montgomery. The position 
and  relative  sizes of  these glands are depicted  in Figure 
12.11.

In  addition  to  the  areolar  glands,  there  are  dermal 
sebaceous  glands  of  the  nipple  and  occasional  deep 
ectopic sebaceous glands which open into the main breast 
ducts.  These  are  discussed  below  and  in  Chapter  11  in 
relation to the aetiology of mammary duct fistula.

When the detailed anatomy of  the glandular compo-
nents of Montgomery’s tubercles is considered, the clini-
cal problems of retention cysts (Fig. 12.12) and milk-like 
discharge are not surprising.
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glands are subject to many of the conditions affecting the 
mamma, including hyperplasia, cyst formation, periduc-
tal fibrosis and apocrine metaplasia.42

Bleeding  from  Montgomery’s  glands  is  occasionally 
seen in young girls and may be confused with bleeding 
from the nipple.

No obvious cause is usually found on biopsy and the 
bleeding may be due to trauma.

Sebaceous cyst of the nipple

This rare condition presents as a painless lump palpable 
immediately  below  and  attached  to  the  nipple  (Fig. 
12.13).

Because  this  lies  deeper  than  the  dermal  sebaceous 
glands of  the nipple,  its origin can be explained by  the 
findings of Patey and Thackray44  that  ectopic  sebaceous 
glands  may  occasionally  be  found  deep  in  the  nipple, 
opening  into  the  terminal  portion  of  the  duct.  It  is  
satisfactorily  treated  by  excision.  However,  this  is  obvi-
ously a more extensive operation than that necessary for 
a  retention  cyst  of  the  dermal  sebaceous  glands.  
Some  authors  have  considered  that  all  mammary  duct 
fistulas arise on the basis of infection of these deep seba-
ceous glands. However, in our experience, the two condi-
tions  are  quite  separate.  Sebaceous  glands  lie  more 
centrally and when infected give a local juxtanipple mass, 
not a mass at the edge of the areola, as is seen with recur-
rent  subareolar  abscess  secondary  to  mammary  duct 
fistula.

Fig. 12.11  The anatomy of the subareolar glands. (After Smith  
et al.42 by permission of Archives of Pathology and Laboratory 
Medicine.)

Sebaceous
gland duct

Areolar
smooth
muscle

Terminal duct Areolar epidermis

Sebaceous
gland

Lactiferous
duct

Mammary
lobule

Tubercle
of Montgomery

Fig. 12.12  A retention cyst of Montgomery’s gland.

It  is perhaps more surprising  that discharge  from the 
tubercles  is  as  rare  as  it  seems  to  be  in  the  literature.43 
Infection of the tubercles may mimic subareolar abscess 
associated  with  DE  and  the  persisting  lesion  suggests  a 
mammary  duct  fistula,  although  it  will  present  on  the 
areola rather than at the periphery of the areola as occurs 
with mammary duct fistula.

Histological sectioning of the areola in mature females 
shows  that  the  mammary  elements  of  Montgomery’s 

Fig. 12.13  A sebaceous cyst presenting as a lump within the 
nipple, treated by conservative enucleation.
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The use of nipple rings is likely to be associated with 
occasional complications such as dermoid inclusion cysts 
and infection.45

Viral infections

Molluscum contagiosum occasionally occurs in the skin 
of  the  nipple.  It  produces  a  discrete  lump  which  may 
ulcerate,3 and is readily recognized on histopathology. It 
is uncommon,46 which is perhaps surprising as this pox-
virus is usually transmitted sexually. Herpesvirus lesions47 
and  genital  warts  of  the  nipple  (condyloma  acumina-
tum)48 are also seen occasionally.

Hidradenitis suppurativa of the areola

The  areola  is  one  of  the  classic  sites  for  hidradenitis  in 
most  descriptions  of  the  disease,  presumably  because 
apocrine-like sweat glands are found there. Despite a very 
large  experience  of  hidradenitis,  including  many  cases 
involving  the  breast,  we  have  not  seen  a  single  case  
involving  the  areola.  Li  et  al.49  have  described  a  case 
which required complex plastic surgery to obtain a satis-
factory  cosmetic  result.  It  remains a very  rare  condition 
and it is likely that at least some of the confusion arises 
from  misdiagnosis  of  a  mammary  duct  fistula  (see  Ch. 
11).
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Nipple discharge

Key points and new developments

  1.  The visual assessment of the discharge is still of prime importance because it correlates with clinical significance.

  2.  Of the three groups, milk (galactorrhoea), coloured opalescent discharge and blood-related (serous, bloodstained and watery) 
discharge, only the third group carries a risk of serious breast disease.

  3.  Galactorrhoea is most commonly due to mechanical breast stimulation or drugs, and rarely to prolactinoma.

  4.  Blood-related discharge is usually due to papillary lesions (duct papilloma or carcinoma) or duct ectasia (DE).

  5.  Duct papillomas fall into three main categories: ‘solitary’ papilloma, in major ducts and with little malignant risk; multiple 
papillomas, in peripheral ducts with risk of recurrence and malignancy; and juvenile papillomatosis, a rare but distinctive 
condition.

  6.  Galactography is gaining popularity, in spite of few data on effectiveness – cost and therapeutic – with routine use.

  7.  Galactography is also combined with adjunctive techniques, such as hook-wire insertion, and ultrasound-guided fine needle 
aspiration (FNA) or percutaneous dye injection.

  8.  High-resolution ultrasound, fibreoptic ductography and intravenous enhanced MRI galactography appear to be promising 
developments.

  9.  Ductolobular segmental resection is sometimes an alternative to the standard operations of microdochectomy or major duct 
excision.

10.  There is some evidence of increased risk of malignancy with benign papillomas, but not sufficient to warrant routine long-
term follow-up.

Nipple discharge loses its significance when it is accom-
panied by a dominant lump. The lump then takes prece-
dence in assessment and management.

A patient may present with discharge because she fears 
she may be developing malignancy, because the amount 
may be sufficient to cause social embarrassment, or as an 
incidental accompaniment of other breast symptoms. In 
general, the patient will delay no longer before presenting 
with discharge than with a lump.

Management will be directed at relieving the patient’s 
concern regarding malignancy, and providing treatment 

Introduction

Nipple discharge is important when it occurs spontane-
ously and as the dominant symptom. Spontaneous pres-
entation is important, because a high incidence will be 
recorded if milky discharge that occurs only following 
squeezing or expression of the breast is included in series 
of patients with nipple discharge. Such a discharge is 
common in parous women and will often be reported on 
direct questioning. This is not galactorrhoea and can be 
safely ignored.
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for the minority of women who require treatment for the 
discharge itself. The ratio of patients falling into the two 
groups varies considerably in the literature because of 
different referral patterns and different views as to what 
constitutes discharge. For example, Gulay et al.1 found 
that with an overall referral rate of 5%, the nipple dis-
charge was spontaneous in only half; the other half had 
expressed the discharge themselves. In some African and 
Asian countries, nipple discharge accounts for a smaller 
proportion of referrals.2

Definition

Nipple discharge is defined as spontaneous efflux of fluid 
from the nipple apart from the physiological function of 
the puerperium and lactation. Discharge can be elicited 
by squeezing in about 20% of patients, and application 
of negative pressure with a pump can increase this to 
50%.3 Some patients report that nipple discharge follows 
mammography.

This chapter considers spontaneous nipple discharge 
in the absence of a dominant lump. In the latter case, the 
lump takes precedence in assessment and management. 
An associated discharge does not increase the likelihood 
of a mass being malignant at any age.4

Several conditions may simulate nipple discharge, 
especially skin exudate as from eczema of the nipple, and 
discharge from Montgomery’s tubercles, seen particularly 
in adolescent girls.

Incidence

Nipple discharge is a relatively uncommon presenting 
complaint in a breast clinic. Devitt5 has reviewed the lit-
erature of nipple discharge in breast clinics. About 5% of 
referrals are concerned with this symptom, and of these 
about 5% will prove to have cancer. Haagensen6 reported 
that 3% of patients referred to him complained of nipple 
discharge. Our own experience is that 6.4% of referrals 
were for nipple discharge (Table 13.1). Since many of 
these cases fall outside the guidelines produced for general 
practitioner referrals to hospital in the UK7 it seems likely 
that many are unnecessary. The guidelines recommend 
referral for cases in women over 50 years, for younger 
women with bloodstained discharge, and for persistent 
single duct discharge. The BRIDGE study group (1999)8 
in South Wales found that 5.5% of breast consultations, 

in general practice, were for nipple discharge. Seltzer9 
reported an incidence of 9% in 10 000 self-referred 
patients.

Leis10 reported that 7.4% of 8703 breast operations 
were performed for the indication of nipple discharge. In 
a study from Guy’s Hospital over a 10-year period, 6.6% 
of referrals were for nipple discharge and of the 6000 
operations performed 4.5% related to treatment of nipple 
discharge.11

Character and significance  
of discharge

The character of the discharge should be recorded accu-
rately, as a good correlation exists between macroscopic 
appearance and underlying pathology (Table 13.2). 
Failure to be specific has led to confusion in much of the 
literature.

Table 13.1 Diagnosis and type of discharge

Referred cases 4012

Nipple discharge 259 (6.4%)

Cancer 14: 57% bloody

Duct papilloma 15: 60% bloody

Duct ectasia 87: 17% bloody

Table 13.2 Relationship of discharge type and pathological 
diagnosis

Type of discharge Main cause Less common 

cause

Blood-related
Bloody

Serous
Watery

Hyperplastic lesionsa

Hyperplastic lesions
Hyperplastic lesions

Duct ectasia, 
pregnancy

Duct ectasia
Duct ectasia

Coloured 
opalescent

Milk

Duct ectasia

Physiological

Cyst

Galactorrhoea of 
endocrine 
origin

aHyperplastic lesions include hyperplasia, papilloma, carcinoma in situ and 
invasive ductal carcinoma.
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Nipple discharge can be assigned to one of four 
groups:

• Physiological galactorrhoea
• Secondary galactorrhoea
• Coloured opalescent (or grumous)
• Serosanguineous and watery.

Only the last carries a risk of serious breast disease. The 
commoner causes of the different types of discharge are 
given in Table 13.3.

Galactorrhoea

The thin, off-white, modestly opalescent quality of human 
milk is characteristic. There is a ‘grey’ area between milk 
and the thicker creamy discharge of duct ectasia (DE), but 
it is not commonly difficult to distinguish the two.

Physiological galactorrhoea

Galactorrhoea is defined as milk secretion unrelated to 
breastfeeding. Many patients complaining of milky dis-
charge are suffering from physiological rather than patho-
logical conditions. Pathology within the breast is so rarely 

the cause of the discharge within this group that the cause 
should be sought elsewhere.

Milk production may continue long after lactation has 
ceased and a regular menstrual cycle has been re-estab-
lished. This discharge is usually bilateral and may occa-
sionally be copious. It is of no pathological significance 
and is usually due to stimulation of the breast by contin-
ued maternal attempts at expression. This is sometimes 
carried out in the belief that it will prevent further milk 
production, or that milk should not be allowed to lie in 
the breast. Milk discharge may result from mechanical 
stimulation of the breasts during sexual activity, espe-
cially in young girls. Milky discharge associated with 
other mechanical forms of stimulation is occasionally 
encountered, explaining the anecdotal reports of success-
ful breastfeeding in the absence of prior pregnancy, and 
even reports of successful suckling by men!

Treatment is by reassurance and explanation of the 
sequence of events, that the condition is self-limiting and 
that cessation of expression or other mechanical stimula-
tion will allow resolution. Occasionally, physiological 
milk discharge is seen at the extremes of reproductive life. 
At the menarche, during the period of rapid breast devel-
opment, and at the menopause, squeezing of the breasts 

Table 13.3 Causes of nipple discharge

Blood related Opalescent Milk

Bloody Serous Watery

PhySIOLOgICaL

Neonatal – – – – +

Lactation – – – – +

Pregnancy ± – – – +

Postlactational – – – – +

Mechanical stimulation – – – – +

Hyperprolactinaemia – – – – +

DuCTaL PaThOLOgy

Duct ectasia ± ± ± + –

Cysts – – – + –

Papilloma + + ± – –

Cancer + + ± – –

+, common or likely cause; ±, rare but well defined; –, unusual or unknown.
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may produce small quantities of fluid. Again, explanation 
and reassurance are all that is required.

The appearance of ‘witch’s milk’ in the neonate has 
been dealt with in Chapter 3 and is due to the transpla-
cental transport of maternal lactogenic hormones.

Secondary galactorrhoea

The appearance of a milky discharge is occasionally seen 
apart from the conditions mentioned above. A careful 
history and examination will usually reveal the cause 
(Table 13.4).

These causes are mostly related to those situations in 
which there is an increase in the levels of circulating pro-
lactin. The important causes are prolactinoma and various 
drugs. Vorherr12 reviewed the literature and gives a list of 
17 causes of galactorrhoea. It is likely that some of these 
are in reality pituitary microadenomas secreting prolac-
tin, a condition which was unrecognized at the time of 
the original descriptions. The diagnosis of prolactinoma 
is suggested by the history of galactorrhoea, amenorrhoea 

and relative infertility. If the tumour is large, expansion 
of the pituitary fossa, and possible erosion of the floor of 
the sella, may be seen on radiography and help to confirm 
the diagnosis. More often the lesions are microadenomas 
and skull radiology is normal. Diagnosis is then depend-
ent on dynamic hormonal studies of prolactin, and on 
imaging of the pituitary fossa. The galactorrhoea disap-
pears following appropriate treatment with a dopamine 
agonist such as bromocriptine or cabergolamine.13 Surgi-
cal removal of the adenoma may be indicated in some 
patients.14

Drug-induced galactorrhoea is not uncommon and 
occurs with a number of tranquillizing agents, particu-
larly of the phenothiazine group, oral contraceptives and 
antihypertensives as well as drugs which have a direct 
action on the hypothalamic–pituitary axis such as dom-
peridone and metoclopramide.15 The mechanism of 
action of some of these changes is obscure. Drugs which 
have been implicated in the production of galactorrhoea 
are listed in Table 13.4.

In clinical practice, quite gross galactorrhoea can occur 
for which no cause can be found on extensive investiga-
tion, or on long-term follow-up.

Coloured opalescent discharges

It is generally agreed that all coloured opalescent dis-
charges, after sanguineous discharges and milk have been 
excluded, may be put into a single group in relation to 
significance. In particular, they are associated with no 
increased cancer risk. Such discharges are common in late 
reproductive life, often intermittent, sometimes persisting 
and occasionally very profuse. Multiple ducts of one or 
both breasts are often involved and with discharge of 
differing appearance from individual ducts. They show a 
wide range of colours and consistency from a creamy 
purulent appearance through yellow, brown, green and 
black. In general, the brown, green and black discharges 
tend to be of fluid consistency, the creamy discharge is 
more grumous, sometimes as thick as toothpaste (see Fig. 
11.4). The coloured discharges resemble the range of 
appearances seen in cyst fluid (see Fig. 10.3).

When a pathological entity can be defined, this is most 
commonly due to duct ectasia (see Ch. 11). At operation 
for DE, it is noticeable that some ducts are of normal 
calibre and others dilated, while the material in adjacent 
dilated ducts of the same breast will be of widely differing 
appearance; creamy, brown and green material may be 
seen in the same patient.

Table 13.4 Causes of galactorrhoea

PhySIOLOgICaL

Mechanical stimulation
Extremes of reproductive life (puberty, menopause)
Postlactational
Stress

DRugS

Association with hyperprolactinaemia
Dopamine receptor-blocking agents

Phenothiazines, e.g. chlorpromazine
Haloperidol
Metoclopramide, domperidone

Dopamine-depleting agents
Reserpine
Methyldopa

Others
Oestrogen (including the contraceptive pill)
Opiates

PaThOLOgICaL

Hypothalamic and pituitary stalk lesions
Pituitary tumours

Adenoma
Microadenoma

MISCELLaNEOuS

Ectopic prolactin secretion (e.g. bronchogenic carcinoma)
Hypothyroidism
Chronic renal failure



Nipple discharge 13

211

Nipple discharge associated with DE is dealt with 
further in Chapter 11.

In some cases, nipple discharge is clearly due to cysts; 
occasionally, a ductogram for nipple discharge will show 
the dye entering a cyst from the duct (Fig. 13.1). Other 
circumstantial evidence in support of this view comes 
from patients who relate the appearance of nipple dis-
charge to the disappearance of a previously palpable 
lump, sometimes during mammography.

Coloured discharges are usually readily distinguished 
from sanguineous ones, but where a brownish discharge 
causes difficulty a urine dipstick to test for blood is 
helpful.

Composition of coloured opalescent discharges

Ogan et al.16 have studied the biochemical nature of these 
discharges. They found that nipple discharge fluid usually 
contained casein, suggesting that such discharges are 
derived from glandular epithelium secreting milk. Pet-
rakis et al.17 have measured nipple aspirates for the pres-
ence of GCDFP-15, a marker for apocrine metaplasia. 
GCDFP-15 was found in all but one of 115 women. This 
suggests that gross cystic disease fluid and nipple duct 
fluid have a similar composition and therefore a common 
origin. Petrakis et al.18 extensively studied nipple aspirates 
from both asymptomatic women and those with benign 
breast disease. They found no difference in the constitu-
tion with respect to lactose, Na+, K+ and colour; they did, 

however, find changes that were age related. Lactose con-
centrations fell with age while the discharges became 
darker. In a previous study, Petrakis et al.19 considered 
that the colour was likely to be due to pigmented prod-
ucts of apocrine gland secretion, lipofuscin complexes  
of peroxidated lipoprotein and breakdown products of 
haemoglobin. Interestingly, they also showed a positive 
correlation between smoking and dark colour of 
discharge.

Blood and serosanguineous discharge

Serous discharge is characterized by the yellow colour and 
sticky quality of serum (Fig. 13.2). Serous, serosanguine-
ous (pink) (Fig. 13.3) and heavily blood-stained dis-
charges (Fig. 13.4) carry the same significance.

Such discharge is due either to a hyperplastic epithelial 
lesion or to duct ectasia. The epithelial hyperplasia is 
usually benign, one or more duct papillomas, less com-
monly malignant. The risk of malignancy increases with 
age, being much greater after 55 years than before the 
menopause. In the original series of Selzer et al.4 the 
overall incidence of cancer in patients presenting only 
with nipple discharge was 12%. The incidence of cancer 
was 3% in patients under the age of 40, 10% between 40 
and 60 and 32% for patients over 60 years.

In patients with duct ectasia, it is assumed that the 
bleeding arises from areas of ulceration within the stag-
nant ducts, although we are not aware of any formal 
study of this question.

In many series, a percentage of cases with sanguineous 
discharge show no clear-cut pathology, even after opera-
tions such as major duct excision. Hence, it is not surpris-
ing that conditions of low specificity in pathological 
terms have been invoked to explain the bloody discharge. 
Older series often specify cystic disease as the cause. Some 
seem to refer to macroscopic cysts, others to the micro-
papillomatosis element that we now regard as part of 
aberrations of normal development and involution 
(ANDI). With these conditions that are part of the spec-
trum of normality, specificity as to the cause of bleeding 
is suspect, and the same must be true of a condition as 
common as DE, the diagnosis we believe to be most 
common. Hence, the cause of some serosanguineous dis-
charges must remain uncertain, even after surgery. At least 
the satisfactory long-term follow-up of such cases shows 
that they are not associated with significant pathology 
that has been missed at surgery.

Fig. 13.1 Intraductal papillomata; ultrasound image of two small 
papillomata within a distended duct close to the nipple; patient 
presented with discharge.
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Haagensen’s experience with serous and bloody dis-
charge showed an identical significance for both types.6 
Duct papilloma was the cause in 70% and breast cancer 
in 10%, with both types of discharge. Likewise, 50% of 
benign papillomas presented with each type of discharge, 
and cancer cases with nipple discharge were divided 
evenly between the two. In the Philadelphia series the 
incidence of cancer was also the same for serous or bloody 
discharge.4 Our experience is similar, although a higher 
proportion (29%) of our cases of serous or bloody dis-
charge is associated with DE.

Chaudary et al.11 have described the role of routine use 
of an occult blood test in patients admitted for operation 
for discharge from a solitary duct. In 292 microdochec-
tomies, 215 were positive for blood. All 16 carcinomas 
were in this group but, in the benign conditions, the pres-
ence of blood did not usefully help to distinguish DE 
from benign papillomas.

Postsurgery nipple discharge

Lee et al.20 draw attention to spontaneous nipple dis-
charge that appears shortly after breast surgery. It can be 
due to communication with the operation site, or to a 
second undiagnosed pathology. Galactography was 
helpful in demonstrating a communication with the 
operation site, and the discharge subsequently ceased 
spontaneously.

Blood-stained nipple discharge of pregnancy

A little-recognized problem that occurs occasionally in 
pregnancy is bloodstained nipple discharge due to epi-
thelial proliferation as the breasts respond to pregnancy. 
At term, the proliferation ceases, the cells swell and 
develop into secretory cells under hormonal control from 
prolactin, and milk is produced.

This bloodstained discharge is typically bilateral, as 
have been the cases in our experience, but can be unilat-
eral, when it occurs in the larger of the two breasts.21 It 
usually starts in the second or third trimester of the first 
or second pregnancy. When bilateral, the condition carries 
no serious significance and requires simple explanation 
and reassurance that it is self-limiting. It rarely persists for 
more than 2 months postpartum.22 Further investigation 
and treatment should be avoided because cytology may 
be misleading in this situation. It often shows epithelial 
cell clusters similar to those of intraductal papilloma and 
the cells may appear to be cytologically active.23 As it is Fig. 13.4 Dark bloody discharge.

Fig. 13.2 Serous discharge, showing the characteristic straw 
colour.

Fig. 13.3 Serosanguineous discharge, due to a duct papilloma, 
with characteristic pink colour.
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self-limiting and disappears with breastfeeding, firm reas-
surance is all that is required.

It has been suggested recently that bloodstained dis-
charge from a single breast during pregnancy should also 
be managed expectantly. Lafreniere21 has reviewed the 
literature and found no example where this symptom has 
led to a subsequent diagnosis of cancer. This is reassuring, 
although clinical judgement should be exercised in a uni-
lateral case. Breast examination and monitoring with 
ultrasound might be wise.

Watery discharge

This is a rare but very distinctive type of discharge (Fig. 
13.5) which carries the same significance as serous or 
bloodstained discharge.

Why a blood-related discharge should be watery rather 
than serous is not obvious. It is crystal clear, copious and 
associated in our experience in four cases with multiple 
papillomas of the large ducts: with macroscopic papillo-
mas in one case and with florid microscopic papilloma-
tosis in the others. As yet, none has developed cancer 
(after 5 years of follow-up). Haagensen believes the large 
papilloma condition to be premalignant, although he 
could only record one such case, which was associated 
with papillary intraduct cancer. We have also had a case 
where the only pathology on duct excision was a gross 
degree of DE. Lewison and Chambers24 present evidence 
that this type of discharge is associated with breast cancer 
and Leis10 found cancer in a third of 15 cases with watery 
discharge.

Pathology underlying  
nipple discharge

Duct papilloma

Benign duct papillomas occur in three main forms: soli-
tary (discrete) duct papilloma, multiple duct papillomas 
and juvenile papilloma. These are three reasonably dis-
crete clinicopathological complexes, but because of over-
lapping features, these terms are not ideal in terms of 
descriptiveness or specificity. For example, ‘solitary’ duct 
papilloma is often multiple. However, these are the terms 
proposed by Haagensen, who was primarily responsible 
for defining the three conditions. As these are now in 
general use and we cannot suggest better terms, we retain 
them. Being familiar with, and understanding, the three 
clinicopathological pictures and their implications is the 
priority, so that a patient can be put into the appropriate 
group.

It is also important to differentiate these macroscopic 
lesions from the microscopic papillary hyperplasia often 
referred to in the past as papillomatosis in the American 
literature, and as hyperplasia or epitheliosis (without 
atypia) in the British literature. This latter condition, part 
of ANDI, is not related to the duct papillomas described 
here.

In summary, discrete ‘solitary’ papillomas are the most 
common of the three; they occur in a large subareolar 
duct, frequently cause blood-related nipple discharge, 
and have little malignant potential. Multiple papillomas 
are rare, more peripheral, less likely to cause nipple dis-
charge and have greater malignant potential. Juvenile 
papillomatosis is an exceedingly rare condition with yet 
another clinical picture.

Solitary (discrete) duct papilloma

The commonest hyperplastic lesion causing a serous or 
sanguineous discharge is discrete duct papilloma: single 
or multiple. The defining feature is its occurrence in a 
large duct. In about half the cases, the discharge is bloody; 
in the other half it is serous. A subareolar lump is palpa-
ble in less than half of the cases. The history is sometimes 
a long one; the discharge may have been present for 
several years.

The typical ductal papilloma is just 2–3 mm in diam-
eter (Fig. 13.6), but as it grows it elongates and extends 
along the duct system so that it may be 1 cm or more in 
length.

Fig. 13.5 Clear watery discharge, distinct from serous and 
sanguineous.
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Larger papillomas tend to cause, and lie within, a local 
pocketing of the duct, a diverticulum which alters the 
normal line of the duct. Fine probes passed into the duct 
tend to get side-tracked into these diverticula. The papil-
loma has a narrow, fragile stalk and delicate fronds. The 
narrow stalk predisposes to torsion, which may result in 
infarction and this is not uncommonly seen on histology. 
It is presumably the reason why bloody discharge fre-
quently remits spontaneously, particularly in young 
women. The sequence of events is summarized in Figure 
13.7.

The delicate fronds account for the marked tendency 
to haemorrhage. As the papilloma elongates and grows 
along the duct, torsion becomes less likely but partial 
ischaemia may lead to fibrosis and adhesion to the duct 
wall, making differentiation from papillary carcinoma 

more difficult. Some authorities believe this to be the 
origin of ductal adenoma. Typical small lesions have 
many fronds with a fibrovascular core and a covering of 
regular epithelium, although mitoses may be quite fre-
quent (Fig. 13.8).

Although a well-known lesion, solitary papilloma is 
relatively uncommon. There were only 15 ‘solitary’ duct 
papilloma cases in the 259 nipple discharge patients in 
our Cardiff study and the figure of 29% of operations for 
nipple discharge is similar to the 37% of operations for 
nipple discharge described by Leis.10 Most papillomas 
appear in the fourth to sixth decades with a peak age 
incidence in the fifth decade. However, it has a wide range 
of age incidence and we have seen it at the age of 16 and 
in an octogenarian. Sandison,25 in his postmortem study 
of 800 women, found an incidence of duct papilloma of 
1.6%. This suggests that many papillomas go undetected 
through life.

The usual location of a duct papilloma is in the subare-
olar major ducts, within 5 cm of the nipple. Macroscopic 
papillomas are usually solitary, but it is not uncommon 
to find two or three distinct papillomas in the one segment 
of duct (see Fig. 13.6). In fact this is commoner than most 
reports suggest, and depends on the assiduousness with 
which the duct is dissected (and the state of the specimen 
presented to the pathologist!). This is also the reason why 
the term ‘solitary’ papilloma is not entirely appropriate; 
perhaps ‘discrete’ is a better term since each is a small 
discrete lesion as seen in Figure 13.6.

In older patients there may be 10 or more such lesions 
distributed throughout the larger ducts of a single 
segment, with the whole segmental system distended to 

Fig. 13.6 Microdochectomy specimen opened to show three 
small duct papillomas.

Fig. 13.7 Schematic representation of torsion and infarction of a 
duct papilloma.

Fig. 13.8 Histology of benign large duct papilloma showing the 
typical core vascular stroma with covering epithelium.
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its periphery. But the papillomas remain small, discrete 
and with benign histology, and so represent the extreme 
of the spectrum of ‘solitary’ papilloma. They are still 
better included in the ‘solitary’ group than the ‘multiple 
papilloma’ group, which has a different clinicopathologi-
cal picture, as discussed below.

Duct papillomas are sometimes bilateral. Seven of the 
173 cases reported in Haagensen’s series6 were bilateral, 
and bilateral involvement was simultaneous in one case. 
In the remainder, the average time to presentation in the 
opposite breast was 8 years.

Solitary intraduct papilloma is not usually considered 
to be premalignant. Many recent studies have shown no 
increased incidence of cancer, but it must be admitted 
that there is a paucity of sound long-term follow-up data. 
The American College of Pathologists (ACP) consensus 
statement26 puts papilloma with a fibrovascular core in 
the group with a slightly increased risk of cancer.

Occasionally, a papilloma develops in the terminal 
subareolar duct, when it may distend the nipple or pro-
lapse through the duct orifice on to the nipple. When this 
occurs, usually in an elderly patient, it requires separation 
from a distinct entity, erosive papillomatosis (see Ch. 
12). The characteristic feature of a prolapsed ductal  
papilloma is that the surface of the nipple is unaffected. 
With erosive papillomatosis, the nipple itself is eroded. 
Haagensen6 gives clear guidelines for distinguishing  
the two.

Multiple duct papillomas

The term ‘multiple duct papilloma’ is better reserved for 
the uncommon condition of papillomas occurring in 
small peripheral ducts. They occur in a ratio of about one 
case to eight cases of solitary, large duct papilloma. They 
are more commonly palpable, more peripheral in the 
breast, more likely to be bilateral and less likely to give 
rise to nipple discharge than the ‘solitary’ or discrete type. 
The condition is of such rarity that few have a significant 
experience of it, and it is difficult to be certain that the 
small series reported are homogeneous with regard to the 
type of cases included.

A distinctive group described in detail by Haagensen 
differed from common experience in that almost all were 
large enough to be palpable and clustered together with 
obvious multiplicity. Haagensen6 described 53 examples 
of this condition and found the mean age to be slightly 
younger than those with solitary papilloma though with 
a similar age range of 20 to 70+. A tumour was usually 

palpable with a diameter >2 cm, only a quarter were 
central compared with 90% of ‘solitary’ lesions, while 
local recurrence and subsequent carcinoma were respec-
tively 15 and 3 times as common. For this reason, Haa-
gensen considered this lesion to be premalignant, and 15 
of his 39 patients developed carcinoma. In general, both 
benign local recurrence and subsequent malignancy 
occurred in the same segment of the breast as the original 
lesion, but this was not always the case. Nevertheless, 
Haagensen advises a conservative approach, reserving 
mastectomy (somewhat reluctantly) for multiple 
recurrences.

In more recent reports, cases have been diagnosed 
earlier, when tumours are smaller and less likely to be 
palpable than cases reported by Haagensen, but the 
implications are similar. Thus, a subclinical variant where 
tumours are less likely to be palpable may be a halfway 
house between intraduct cancer and Haagensen’s palpa-
ble benign tumours. The smaller lesions have common 
features with the larger ones: multiplicity, peripheral 
location (often in continuity with the terminal ductal 
lobular unit, TDLU), and a distinct association with 
cancer. Because these lesions are uncommon, and reported 
series are retrospective or of few cases, it is difficult to put 
together a coherent picture. However, there is a general 
uniformity regarding a high recurrence rate after local 
excision, the presence of atypical hyperplasia in associa-
tion with the lesions,27–29 and a considerable subsequent 
incidence of cancer. Haagensen’s series probably included 
cases of juvenile papillomatosis, which was a less well-
defined entity before the publication by Rosen et al.30

In our small experience, this syndrome was associated 
with a watery discharge, and the tumours involved mul-
tiple breast segments. It seems likely that this is often a 
multisegmental system, in contrast to the unisegmental 
single duct system involved by ‘solitary’ papillomas, and 
this is at least part of the reason for the high local recur-
rence rate. For this reason it has seemed appropriate to 
us to advise local mastectomy, with immediate recon-
struction where desired, but a more segmental resection 
seems reasonable where the pathology appears to be well 
localized.

Juvenile papillomatosis (Swiss cheese disease)

Although most patients with this condition present with 
a lump rather than nipple discharge it is convenient to 
consider it here because of its relationship to multiple 
papillomatosis and doubt about the distinction of these 
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conditions. Nipple discharge has been described in 15% 
of cases of juvenile papillomatosis. The clinical diagnosis 
is often fibroadenoma, because of the age of the patient, 
and the first suggestion of the diagnosis may come when 
fine needle aspiration (FNA) produces watery fluid.

Haagensen first described eight patients with multiple 
intraductal papillomas which were unusual in that they 
were palpable, occurred in young women (age 14–24) 
and in which the epithelium was entirely apocrine in 
nature. He treated all cases by local excision without 
recurrence.6

Rosen and colleagues reported a collected series of 32 
cases, and applied the term ‘Swiss cheese disease’ because 
of the multicystic nature of the masses.30 They started a 
registry for these cases, and in 1985 gave a further report.31 
The patients were a little older than Haagensen’s group 
(mean age 23 years) and typically presented with multi-
ple small masses (1–3 cm) in the upper outer quadrant, 
sometimes bilateral, and because of the age group, were 
usually diagnosed as having fibroadenomas. The first sug-
gestion that this might not be so was the finding of watery 
fluid on FNA. There was a family history of breast cancer 
in 25% of cases.

Macroscopically, the tumours are firm, cystic swellings 
with a circumscribed margin, but not enough to shell out 
at operation. Histology showed benign proliferative epi-
thelium with half the cases showing a degree of histologi-
cal atypia which would be regarded as precancerous in an 
older patient. The term papillomatosis is used in the 
American sense of ‘epitheliosis’; it does not show a papil-
lomatous structure with a central stromal core. A third 
paper reported follow-up of 41 patients after a mean 
period of 14 years.32 In this group 58% had a family 
history (usually mother or maternal aunt) and six of 41 
were bilateral. Ten per cent had developed breast cancer, 
and all of these had bilateral and recurrent papillomas 
and a family history of breast cancer. So those without 
these features seem to be at low risk. Complete excision 
with a small margin is recommended management at 
present, although recurrence does not seem to show a 
close relationship to clearance margins. Annual surveil-
lance and breast self-examination are recommended for 
most cases, with more intensive follow-up for the high-
risk cases (bilateral/recurrent/family history).

Papillary carcinoma

Papillary carcinoma is the usual type of malignancy asso-
ciated with nipple discharge. However, most papillary 

carcinomas do not present in this way. Only 26% of 
Haagensen’s cases presented with a nipple discharge; in 
80% it was sanguineous or serosanguineous, and in the 
remaining 20% the discharge was serous. This diagnosis 
becomes much more likely over the age of 50 than in 
younger patients, and forms a continuum with the second 
type of multiple papilloma described above. This condi-
tion is outside the scope of this text but an excellent 
description can be found in Haagensen’s textbook.6

Duct ectasia

Duct ectasia may give rise to blood-related discharges as 
well as the typical cream/brown/green/black colours. It is 
uncommon for more than a few of the ducts to be affected. 
The ducts are usually about 2–5 mm in diameter, often 
very thin walled but sometimes become thick walled. The 
discharge varies in consistency from thin to thick to 
grumous (toothpaste-like), which has to be squeezed out, 
and the colour is usually creamy coloured but is often 
brown or greenish. Analysis of the discharge shows fatty 
crystals and large foamy macrophages and much amor-
phous cell debris. Pigmented cells termed ‘ochrocytes’ by 
Davies33 are also presumed to be macrophages which 
have ingested the ceroids produced by degeneration of 
the fatty material in the ducts which gives this type of 
discharge its wide variety of colour.

It is not always realized that duct ectasia is also a 
common cause of blood-related discharge, both serous 
and bloodstained. It is presumed that this arises from 
small ulcerated areas of duct mucosa. We have also had 
a case with profuse watery discharge which required 
major duct excision, and no pathology was found in the 
specimen except markedly dilated ducts.

The pathology is dealt with in detail in Chapter 11.

Cysts and ‘fibrocystic disease’

It is uncertain how commonly cysts are the cause of 
nipple discharge. They are undoubtedly responsible in 
some cases, because injection for nipple discharge may 
show the duct communicating with the cyst (see Fig. 
10.9). Sometimes aspiration of the cyst will be followed 
immediately by discharge of similar material through the 
nipple; presumably, release of intracystic tension allows 
the draining duct to open. Occasionally, the nipple dis-
charge is elicited during mammography. The frequency 
of multiple duct involvement with coloured opalescent 
discharge suggests that DE is a more common cause than 
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cyst, as does the frequency of ectatic ducts at operation 
where this type of discharge has been seen.

The situation is confused by the fact that cysts have 
often been regarded in the past as a variant of DE, with 
both being merely a part of the spectrum of ‘fibrocystic 
disease’, especially in the American literature. It is now 
well demonstrated that cysts arise from lobules, and have 
a different pathogenesis from DE.

Many series also describe ‘fibrocystic disease’ as the 
cause of up to 25% of blood-related discharge. There is 
no obvious explanation as to the underlying pathogene-
sis, and since this is no more than part of the spectrum 
of normality, the possibility that a conservative microdo-
chectomy may have missed the true cause should be con-
sidered. With full preoperative evaluation of the patient, 
including fibreoptic ductoscopy in selected cases, nega-
tive histological findings at duct excision become less 
frequent.34

Nipple discharge in children  
and adolescents

Duct papilloma is occasionally seen in the later teenage 
years, but ‘nipple’ discharge in the earlier years is more 
likely to come from the surface of the nipple or from the 
areola. The commonest cause is probably related to Mont-
gomery’s tubercles.35,36 The discharge may be clear to 
brown or bloody, with an associated lump. The discharge 
usually resolves spontaneously over a few weeks, but the 
lump may take several months to resolve. The cause is 
not obvious, but may be related to trauma to the duct 
orifice, since irritating clothing is another cause of nipple 
discharge in this age group.37 We have also seen bloody 
discharge from Montgomery’s tubercle in an adolescent 
with no underlying pathology. Again, the probable cause 
was trauma. Rogerson et al.38 have reported on 16 cases 
of adolescent areolar discharge but found that in some 
surgical excision was necessary.

In children under the age of 5, duct ectasia is well rec-
ognized, and probably the most common cause of bloody 
discharge in this age group.39 It is associated with a mass, 
the histology of which shows cystically dilated ducts with 
thickened walls and containing acellular material with 
cholesterol clefts, and blood. The duct lining shows focal 
ulceration and granulation tissue. Most settle spontane-
ously, although this may take months. It is particularly 
important to avoid surgery in young girls; otherwise 
breast development may be compromised.

assessment

History

The history will cover duration, frequency, associated 
symptoms (pain, lump and nipple inversion) and pre-
cipitating causes. Careful questioning will usually reveal 
the nature of the discharge, its spontaneity and whether 
single or multiple duct openings are involved. Note 
should be made of menstrual irregularities and medica-
tion, particularly oral contraception in young women and 
hormone replacement therapy in older women. In women 
with a milky discharge, particular attention needs to be 
paid to previous lactation, breastfeeding and history of 
mechanical stimulation of the breast.

Physical examination

A useful sequence is as follows:

• Inspection should reveal whether discharge is from  
a solitary duct (and, if so, which duct) or from 
multiple ducts, and the colour and nature of the 
fluid. It is usually most convenient for the patient  
to express a little fluid herself while the physician 
watches. Where discharge is scant, a magnifying glass 
may be useful. Where no discharge is produced, 
inspection of the brassiere may reveal sufficient 
staining to determine whether or not it is 
sanguineous.

• Palpate slowly and systematically around the areola 
to determine where pressure will produce discharge 
and which duct is involved. If this is successful, a 
smear may be taken for cytology. When the segment 
has been localized, feel carefully for a palpable mass 
or dilated duct, especially under the areola. By 
pinching the areola between finger and thumb an 
assessment of the bulk of the ductal tissue can be 
made and the two sides compared.

• Careful standard examination of both breasts and 
axillae.

Investigations

Mammography

Mammography is advisable in all patients over 35 years 
with nipple discharge, and particularly so where the dis-
charge is serous, bloody or watery. The most important 
finding is microcalcification along the line of ducts as it 
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may draw attention to an otherwise unsuspected intra-
duct carcinoma. Prominent ducts may be noted together 
with the coarse, large calcifications which are typical of 
duct ectasia (see Fig. 11.19).

galactography

Small papillomas may be demonstrated by cannulation 
of the duct and injection with contrast material (or by a 
percutaneous, ultrasound-guided technique if the duct 
cannot be cannulated40) but false positives and false nega-
tives are not uncommon, in spite of some series reporting 
a strong correlation between radiological and pathologi-
cal findings.

Debris or blood clot may masquerade as papillomas, 
while others may be missed in dilated ducts. Baker et al.41 
found that 20% of lesions seen on galactography could 
not be found in the pathology specimen. Duct injection 
is distinctly uncomfortable for the patient and, for this 
combination of reasons, we do not use the procedure as 
a routine investigation. It rarely alters management, but 
it does have a role in unusual or difficult cases. Ultra-
sound-guided FNA can be used to obtain cytology of  
a lesion demonstrated on galactography, and Sardanelli 
et al. found this twice as accurate as nipple discharge 
cytology.42

An extension of the technique is to insert a Kopan’s 
spring-hookwire into the duct at galactography, to facili-
tate locating a lesion at surgery.43 These authors found the 
technique satisfactory in 29 of 34 patients; in the other 
five the wire was dislodged.

Another option is to inject methylene blue into the 
duct at the time of galactography, to aid the identification 
of the affected duct system.44 This requires galactography 
to be scheduled on the day of surgery to give maximum 
effectiveness. A bloody discharge will outline the duct 
without methylene blue, which can also cause problems 
if accidental damage to the duct leads to extravasation of 
the dye into the wound. For this reason, we advocate that 
no attempt should be made to elicit the discharge in the 
24 hours prior to surgery.

In a comparative study of three-dimensional magnetic 
resonance imaging, ultrasound and galactography in 55 
patients Nakahara et al.45 found three patients with  
malignant lesions that were not identified by galac-
tography. The optimum role for galactography remains 
uncertain.

ultrasound

In our experience ultrasound has a limited role in assess-
ment of nipple discharge. It may be used to amplify 
information about palpable or radiological abnormalities 
defined during initial assessment. Ultrasound can dem-
onstrate dilated subareolar ducts. In the study of Naka-
hara et al.45 ultrasound correlated less well with eventual 
pathological diagnosis than three-dimensional magnetic 
resonance imaging.

Fibreoptic ductography

A silica fibrescope of 0.48 mm diameter enables the breast 
ducts to be directly visualized.46,47 Small intraduct carci-
nomas, intraduct papillomas and other benign lesions 
can be seen. Pereira and Mokbel48 have reviewed the 
history and likely future developments of this technique, 
which can be performed as an office procedure under 
local anaesthetic. While it is an attractive concept it is not 
yet clear that it offers significant advantage over other 
diagnostic techniques such as helical computed tomo-
graphy.49 We have no experience of this technique but  
it would appear to offer an ability to refine the preopera-
tive diagnosis in some cases of bloodstained nipple 
discharge.50

Exfoliative cytology

Cytological examination of nipple discharge has been 
used for a long time: the first report of diagnosing a car-
cinoma by this technique was in 1914.51 This investiga-
tion will sometimes indicate intraduct carcinoma as the 
cause of the discharge. However, there are too many false 
negatives for it to be regarded as a completely reliable 
investigation. For example, Kjellogren52 found a 16% 
false-negative and a 4% false-positive rate. Aspiration 
cytology of any associated mass is obviously appropriate 
(see Ch. 5) and is considered more reliable.53

Groves et al.54 have carried out an audit of nipple dis-
charge cytology and found that although the test has a 
low sensitivity for carcinoma (46.5%) it does have a high 
specificity (99.5%). They conclude that this approach is 
of limited value but in view of the ease with which it may 
be performed it should not be discarded completely. 
Dunn et al.55 reviewed a 12-year experience in Bristol and 
found similar sensitivity (55%) and specificity (100%) 
rates. Two cancers in this series were diagnosed by  
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cytology alone. This investigation is particularly appropri-
ate for patients with blood-related discharge.

An expanded approach to exfoliative cytology is 
directed at samples obtained by suction rather than those 
of spontaneous discharge. Wrensch et al. have studied  
the factors affecting ability to obtain cytological speci-
mens by suction.56 Specimens are more likely to be 
obtained during ages 35–50 years, from women with an 
early menarche, non-Asian patients (versus Asian) and 
those with a history of lactation (parity alone has no 
effect). King et al.3 have shown that it is possible to  
identify atypical cells as well as those which are unequiv-
ocally malignant. However, satisfactory specimens were 
obtained in less than half of the patients they studied so 
the value of this technique in routine practice is limited. 
Because of the very active epithelium in pregnancy, false 
positives are particularly likely at that time. In a study of 
1948 nipple aspirates Gupta et al.57 found that 624 had 
benign cells, 492 were inadequate, 96 were inflammatory, 
229 showed papilloma, 22 were suspicious and 67 malig-
nant. The authors concluded that the technique was rea-
sonably specific for malignant disease but it is worth 
noting that there were two false positives in their 67 
malignant cytology (a woman with a fibroadenoma and 
a man with florid gynaecomastia). It would seem prudent 
to obtain confirmatory evidence of the diagnosis before 
proceeding to definitive treatment. Another route to 
increased cellular material for examination is ductal 
lavage;58 while this technique has been used in associa-
tion with fibreoptic ductoscopy it remains to be seen if it 
is helpful in routine practice.59 One problem with this 
approach is that atypical cells identified on one examina-
tion may not be elicited on subsequent tests. For example, 
when Johnson-Maddux et al.60 repeated the ductal lavage 
in 23 patients with atypia on cytology, 13 (52%) had 
normal cytology on repeat lavage. They conclude that 
atypia may be artefactual or physiological in many 
instances.

Cytology may be helpful in confirming duct ectasia, 
especially when it is associated with periductal mastitis. 
Large foamy macrophages with few, if any, epithelial cells 
are typically seen.

In conclusion, we regard cytology of the discharge as 
useful in those over 35 years old, but as with other tests 
for malignancy, negative results should be ignored. Some-
times a positive cytology is the sole positive investigation 
in the assessment of a patient with serosanguineous 
discharge.

Occult blood testing

In most cases it is easy to determine from the fluid whether 
it is bloodstained or not. Where there is doubt, use of a 
Clinistix paper applied to the discharge will give a rapid 
answer.

Other biochemical tests

Tests for various enzymes and biological markers in the 
discharge have been described, but cannot yet be regarded 
as sufficiently discriminatory to enter routine clinical use. 
An example is that of Inaji et al.,61 who used the combina-
tion of Erb-2 and CEA levels to detect cancer, though with 
some false-positive results with benign proliferative 
lesions. Sauter et al.62 have developed a predictive model 
based on clinical findings and the results of a proteomic 
analysis of nipple aspirate fluid. Such an approach might 
be of value in those patients in whom a definitive diag-
nosis of the cause of nipple discharge cannot be obtained 
by conventional investigations.

Management

The importance of accurate assessment of the nature of 
the discharge cannot be overestimated, since most patients 
will have benign disease and can be reassured, some with 
and some without, investigation. Coloured, opalescent 
discharges are very common, and can be treated expect-
antly, as can any discharge which cannot be reproduced 
in a young woman. Similarly, most galactorrhoea can be 
ignored if a specific endocrine cause is excluded. Most 
such discharges will stop spontaneously, and firm reas-
surance that cancer has been excluded will be satisfactory 
for most patients. A minority will dislike the discharge so 
much that they wish to have it stopped even though it 
carries no serious import. The only reliable method of 
achieving this is complete division of the duct system, 
and this procedure is described in Chapter 18. We have 
no experience of blocking the offending ducts with fibrin 
as described by Hockel and Klose63 nor can we find any 
further reports of this technique.

The management of the blood-related group of dis-
charges is more contentious. If cancer can be confidently 
excluded then an expectant management policy can be 
followed. The gamut of investigations outlined above 
now means that diagnostic surgery is rarely required. 
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Treatment can thus be aimed at securing symptomatic 
relief.

This is a far cry from recent conventional practice and 
it is useful to consider the approach to management of 
nipple discharge from an historical perspective as the 
philosophy of management of serous or serosanguineous 
discharge has changed radically. Opinion regarding the 
likelihood of it being due to cancer was sharply divided 
early in the twentieth century. Judd,64 in 1917, reported 
a 57% incidence of cancer in 100 cases at the Mayo 
Clinic. At about the same time, Bloodgood65 regarded it 
as an innocuous symptom due to duct papilloma and not 
duct carcinoma. Two papers in the 1930s played an 
important role in influencing the vogue for mastectomy 
which dominated the mid-decades of the twentieth 
century. In 1930, Adair reported 108 cases from the 
Memorial Hospital,66 with 47% malignant. In 1931, 
Cheatle and Cutler67 argued strongly from pathological 
evidence that benign papillomas could progress to papil-
lary carcinoma. This led to simple mastectomy being the 
standard treatment for blood-related discharge in many 
clinics.

A more conservative approach is now accepted, result-
ing particularly from the studies of Haagensen in the USA 
and Atkins and Wolff68 in the UK, who all recognized that 
those patients whose discharge was due to duct papil-
loma were cured by removing the papilloma. Both groups 
recommended conservative operations; Atkins developed 
the operation of microdochectomy and Haagensen6 used 
a procedure intermediate between the microdochectomy 
of Atkins and the major duct excision operation of 
Urban.69

More recent series have given a better indication of the 
likely pathology of these blood-related discharges. Leis’s 
study of 560 patients undergoing breast surgery for dis-
charge showed that only 20% of those with blood-related 
discharge had cancer or a premalignant condition.10 Fun-
derbunk and Syphax70 give a clear breakdown of the 
causes of 167 cases of nipple discharge. Of 46 which were 
opalescent or green, none had cancer or hyperplasia; but 
of 121 patients with a clear, serous or bloody discharge, 
11 had cancer, 11 had ‘papillomatosis’ (hyperplasia) and 
59 had a duct papilloma. Richards et al.71 have reported 
a series of 83 patients observed over a 3-year period. All 
patients with a pathological discharge (defined as blood-
stained, serosanguineous, serous or clear) with a normal 
triple assessment were offered ductal surgery. Two in situ 
cancers were identified, neither had red blood cells in the 
discharge and both were over 60. The series shows a 

marked relationship between the incidence of cancer and 
increase in age, as discussed below.

More recently, nonsanguineous discharges have also 
become better recognized, and management of nipple 
discharge is now related to a number of factors, particu-
larly the type of discharge, the age of the patient, and 
whether a blood-related discharge can be localized to a 
single duct.

General principles of management

Nature of the discharge

If the discharge is milk, look for a cause outside the 
breast, such as an endocrine cause or continuing mechan-
ical stimulation.

Coloured, opalescent discharges have no serious sig-
nificance. They should only be treated if causing social 
embarrassment. In doubtful cases, blood should be 
excluded by a chemical test.

Blood-related discharges cause much more concern to 
the patient and are associated with cancer risk. The risk 
is minimal in young patients but more significant with 
increasing age. The age of the patient is only important 
in decision-making

This is important only in blood-related discharges 
because of the cancer risk. No active treatment is neces-
sary in young patients if the discharge ceases spontane-
ously. Wilson et al.72 followed 74 young women and 
adolescents and found that none of them developed 
cancer before the age of 30. The threshold for advising 
surgical biopsy is clearly lower in older women but even 
then most women can be assessed preoperatively and be 
treated conservatively if they so wish. The adoption of a 
conservative approach to blood-related discharge is 
dependent on the availability of high-quality imaging 
and cytological assessment.

Localization

If the discharge can be localized to a single duct, micro-
dochectomy gives satisfactory results in younger patients 
with minimal interference to the breast. In older patients 
where breastfeeding is not required, major duct excision 
may be preferable irrespective of whether the discharge is 
localized to one duct, both to avoid the inconvenience of 
further discharge from a different duct and to provide 
more comprehensive histology.
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Specific details of management

The management of nipple discharge is summarized in 
Table 13.5 and Figure 13.9.

Blood-related discharge: serous, serosanguineous, 
sanguineous, watery

Under the age of 30, risk of malignancy is low, so the 
patient may be safely observed after full assessment as 
above. If discharge persists, and a solitary duct can be 
identified, the procedure of choice is microdochectomy 
(see Ch. 18). While standard descriptions of this opera-
tion suggest removing approximately 2 cm of duct, the 
duct excision should be extended into the breast if the 
duct remains distended at this level. If the discharge 
ceases and does not recur within a year, no further follow-
up is indicated.

When surgery is indicated for patients over 45 our 
preferred operation is a formal excision of the major duct 
system (2.5 cm or as far as dilated ducts contain blood/
serum) on the affected side (see Ch. 18), with urgent 
paraffin section. It is important to remember to mark the 
terminal part of the ducts immediately behind the nipple 
so that the pathologist can orientate the specimen. The 
advantages of this approach are that it is not essential to 
isolate a solitary offending duct; it deals with multiple 
papillomas if these are present and gives maximum his-
tological information, and it deals with duct ectasia if this 
proves to be the cause. With well-performed surgery (and 
in the absence of chronic infection) there is no significant 
difference in the cosmesis following single or multiple 
duct excision.

Patients between 30 and 45 are suitable for either 
approach. In general, they may be treated as for the under-
30 age group, but may be moved towards major duct exci-
sion by additional factors, e.g. strong family history of 
breast cancer, a particularly worried patient, or coexisting 
nipple inversion which the patient wants corrected.

Is it acceptable to avoid surgery in older patients with 
normal imaging and no mass, as has been advocated by 
some. The group from Nottingham73 have advocated this 
approach on the basis that they only found two cases in 
their retrospective analysis of 97 cases that had not been 
already suspected on mammography. Other authors 
demur. For example, Leis10 found a false-negative rate of 
9.5% for mammography and 17.8% for cytology in 84 
patients with cancers. Hence, we believe the emphasis 
should remain on surgical exploration for those judged to 
be at risk of cancer on the above criteria. Bauer et al.74 
reviewed the pathological findings in 277 women follow-
ing surgery for spontaneous blood-related discharge; 
15.5% were found to have ductal carcinoma in situ (DCIS). 
The discharge was bloody in 29, clear in 8 and brown in 
6. Lau et al.75 reported the results of 118 duct excisions 
performed between 1995 and 2002 for pathological dis-
charge. Eleven (9.3%) cancers were found although this 
rose to 12.7% for postmenopausal women. Solitary duct 
papillomas were found in 25 patients and diffuse papil-
lomatosis in 43. In only 7 cases were they unable to make 
a formal diagnosis. They too conclude that surgical explo-
ration is advisable even in those without evidence of 
serious disease on clinical and imaging assessment.

We still recommend surgery in all blood-related cases 
defined by our criteria set out above. The operation is a 
minor one and the incidence of previously undiagnosed 
DCIS too high to be ignored. An alternative approach, at 
any age, is to perform an ultrasound-guided mammotome 
excision. This provides an adequate treatment for benign 
papillomas and allows rational decision-making for those 
with more aggressive lesions.76 One series reported the 
experience of 77 patients with satisfactory results in 95%. 
Four patients either required a second mammotome exci-
sion or a microdochotomy. It has the added advantage 
that it can be performed as an office procedure.76

Coloured opalescent discharge

This only requires treatment if the amount of discharge is 
personally embarrassing, with the need to wear pads con-
stantly. The only effective procedure is a total duct excision, 
and in well-selected cases is welcomed by the patient.

Table 13.5 Management of milky and opalescent discharge

MILK DISChaRgE (gaLaCTORRhOEa)

Eliminate mechanical stimulation

Stop or change medication

Measure serum prolactin

Reassure

COLOuRED OPaLESCENT DISChaRgE

Exclude blood

Mammogram to exclude other pathology (over age 35 only)

Reassure

Major duct excision if socially embarrassing
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Management of
nipple discharge

No lumpLump

• Management appropriate
 to lump

Abnormality

• Treat appropriately

> 40 years old

< 40 years old

• Mammography

• Exclude mechanical
 stimulation, drugs and
 hormones 
• Prolactinoma
• Then reassure

Milk discharge

• Physical examination
• Ultrasound examination
• Mammography if > 30 years

Coloured opalescent discharge

• Reassure

Slight or moderate

• Major duct excision
 if patient wishes

Profuse

No abnormality

• Major duct excision
 or microdochectomy

Localized to one duct

• Major duct excision
 and segmental resection
 if peripheral duct involved

Cannot be localized
or multiple ducts

Persistent and
localized to one duct

Bleeding ceased

• Therefore no localization

Mammography > 35 years

• Observe 4/12 for 1 year

Further bleeding

• Discharge patient

No further bleeding

Watery, serous 
serosanguineous, bloody discharge

Microdochectomy

Fig. 13.9 Management of nipple discharge.

galactorrhoea

The management is that of the underlying cause. Prolac-
tinomas are treated by bromocriptine or cabergolamine, 
or surgical excision. For drug-induced galactorrhoea, an 
alternative medication is usually available if the galactor-
rhoea remains unacceptable. In cases of physiological 

discharge, reassurance and cessation of mechanical stim-
ulation should prove sufficient.

Follow-up

Patients who prove to have solitary duct papilloma  
have insufficient increase in the risk of subsequent  
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malignancy to justify routine follow-up. Patients with 
multiple papillomas, or where cytological atypia has been 
found, do have an increased risk77 and should be kept 
under review. Because the risk is small, long-term and 
affecting both breasts, long-term follow-up is more appro-
priate than prophylactic mastectomy.

Carty et al.78 followed a small mixed series of patients 
with mainly non-blood-related discharge for 5 years and 
showed that the discharge had resolved spontaneously in 
three-quarters of the women in that period.
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Infections of the breast

Key points and new developments

1.	 In	hospital	practice	nonlactational	infections	are	now	more	common	than	lactational	infections;	the	reverse	is	still	true	in	the	
community.

2.	 Lactational	abscesses	are	nearly	always	due	to	Staphylococcus aureus;	nonlactational	abscesses	have	a	variable	microbiology.

3.	 Subclinical	mastitis	has	implications	for	infant	nutrition	and	transmission	of	HIV	infection.

4.	 Initial	assessment	should	be	by	ultrasound	and/or	needling;	treatment	with	ultrasound-controlled	aspiration	and	antibiotics	
gives	satisfactory	resolution	in	many	cases.	Surgery	should	be	reserved	for	the	minority	of	cases	that	do	not	resolve	with	
antibiotics	and	repeated	aspiration.

5.	 In	most	cases	breastfeeding	can	be	continued.

6.	 Nonpuerperal	infections	fall	into	two	main	groups:	periareolar	associated	with	duct	ectasia/periductal	mastitis	(DE/PDM)	and	
sterile	or	with	mixed	aerobic	and	anaerobic	bacteria;	and	peripheral,	often	in	older	women	and	usually	due	to	Staphylococcus.

7.	 Many	specific	infections	can	occur	in	the	breast,	particularly	associated	with	tropical	diseases,	but	also	seen	in	
immunocompromised	patients.

8.	 The	finding	that	bacteria	may	be	cultured	from	deep	in	the	normal	breast	may	help	explain	the	origin	of	some	iatrogenic	
infections.

9.	 Beware	the	occasional	case	of	inflammatory	cancer	presenting	as	a	surgical	emergency.

lations, particularly from the Indian subcontinent. The 
other infections are mainly interesting curiosities.

Studies based on hospital experience are likely to give 
a distorted picture of the true incidence of breast infec-
tion. In hospital practice, nonpuerperal abscess is more 
common than lactational abscess,1,2 but in general prac-
tice a survey showed 80% of infective episodes were puer-
peral.3 Lactational infection remains common4 but only 
a small percentage progress to abscess formation and 
thence hospital referral. The incidence is therefore high 
and is relatively underappreciated in hospital practice 
because the majority of cases are diagnosed early by 

Introduction

Infection of the breast may occur as a localized phenom-
enon or as part of a systemic illness. The common acute 
infective conditions are usually easy to diagnose; the 
importance of the rarer infections of the breast lies in the 
similarity of their presentation to a carcinoma, a painless 
indurated mass. Specific infective conditions are now 
uncommon in the UK but are of historical interest. Tuber-
culosis remains important in British practice with respect 
to immunocompromised patients and immigrant popu-
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general practitioners when treatment with appropriate 
antibiotics is effective.

Lactational breast infection

Epidemiology

Lactational mastitis is a common condition that has been 
described as occurring in up to 9% of puerperal women 
in the 1940s,5 20% in the 1990s6 and 14% at the begin-
ning of the twenty-first century,4 the higher rates probably 
being more apparent than real because different defini-
tions of infection were used. Our experience (Fig. 14.1) 
gives an indication that puerperal breast infection remains 
a significant problem and occurs following about 6% of 
pregnancies.

In a review of 966 lactating women, Kaufmann and 
Foxman7 reported an incidence of 2.9% in the first 7 
postpartum weeks. In a subsequent report Foxman et al.8 
studied 946 breastfeeding women in Michigan and 
Nebraska for three postpartum months. They found an 
overall incidence of 9.5% of puerperal breast infection 
and found both previous mastitis and sore nipples to  
be predictive factors. Kinlay et al6 evaluated the risk  

factors in 1075 breastfeeding women and found signifi-
cant risk factors were blocked milk duct, use of nipple 
creams, previous mastitis, college education and cracked 
nipples.

A careful cohort study from Australia reported the 
experience of 1193 women assessed 6 months postpar-
tum.4 Two hundred and seven (17%) reported mastitis 
and five developed an abscess. The authors calculated that 
the incidence of breast abscess was 0.4% in those who 
commenced breastfeeding. Of those who commenced 
antibiotics for mastitis, 2.9% went on to develop an 
abscess.

Although puerperal breast infection is sometimes 
described in sporadic and epidemic forms, the pathologi-
cal processes within the breast are identical. The epidemic 
form is seen in institutional outbreaks in which the organ-
ism is transmitted from infant to infant by cross-infection 
and thence to its mother.

Prophylaxis

Attention to detail in the care of the breast during preg-
nancy and lactation can do much to reduce the chances 
of developing infection. Good hygiene and avoidance of 
breast engorgement or cracked nipple are important. 
During pregnancy, daily washing will remove the dried 
secretions that will otherwise collect on the nipple. After 
feeding the infant, the nipples should be dried and any 
segments of the breast that have not been adequately 
emptied during feeding expressed. A bland moisturizing 
cream can then be applied. However, Kinlay et al.6 have 
pointed out these creams may sometimes harbour 
pathogens.

Pathology	and	bacteriology

The organism most commonly implicated is Staphylo
coccus aureus, which gains entry via a cracked nipple. 
Occasionally, the infection is haematogenous. In the 
early stages, the infection tends to be confined to a single 
segment of the breast and it is relatively late that exten-
sion to other segments may occur. Milk provides an ideal 
culture medium, so bacterial dispersion in the vascular 
and distended segment is easy. The pathological process 
is identical to acute inflammation occurring elsewhere in 
the body, although the loose parenchyma of the lactating 
breast and the stagnant milk of an engorged segment 
allow the infection to spread rapidly if unchecked. The 
bacteria are excreted in the milk.

Fig. 14.1  Incidence of puerperal infection, reported retrospectively 
by 632 patients undergoing 1532 pregnancies between 1930 and 
2000.
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In the study of Goodman and Benson,9 all the 98  
hospital-acquired infections were Staph. aureus and, of 
these, only 50% had penicillin-sensitive organisms. Breast 
abscess associated with methicillin-resistant Staphylococ
cus aureus (MRSA) has been reported and is likely to be 
an increasing problem.

A wide variety of organisms may occasionally be 
encountered. Typhoid is a well-recognized cause of breast 
abscess in countries where this disease is common. This 
is a particularly important diagnosis to make because the 
organism is secreted in the milk.

Clinical	features

Nursing mothers are most vulnerable to breast abscess at 
two stages:

• During the first month of lactation following the 
first pregnancy when, due to inexperience, the 
nipples are more likely to be damaged and hygiene 
inadequate. Eighty-five per cent of lactational breast 
abscesses occur during the first month after 
delivery.10

• At weaning, when the breasts are more likely to 
become engorged. An additional factor after about  
6 months is that the baby’s teeth increase the 
likelihood of nipple trauma.

The patient complains of a painful red swollen breast 
associated with constitutional upset and fever. The local 
signs of infection vary greatly with the stage of infection. 
In early cases, a little cellulitis or nothing at all is found; 
in neglected cases, a fluctuant abscess with overlying skin 
necrosis may be observed (Fig. 14.2).

In patients who have already had treatment, antibiotics 
leading to a mass without the classic signs of infection, 
and which may or may not be tender, may have masked 
the signs.

Figure 14.5 shows the sites of breast abscesses. Most lie 
in the parenchyma. Abscesses in the less common sites, 
such as the retromammary space, periareolar region or 
subcutaneous tissue, should alert the clinician to the pos-
sibility of an underlying pathology.

Assessment

The clinical problem may be resolved into cellulitis 
without pus formation and abscess. The importance of 
an accurate assessment of the situation cannot be over-
emphasized. Surgery in the early cellulitic phase is  

Fig. 14.2  Late typical lactational breast abscess with compromised 
skin.

meddlesome and unnecessarily destructive; continued 
antibiotic therapy in the presence of an abscess may lead 
to unnecessary tissue destruction by the disease process. 
Test needle aspiration of the cellulitic area, preferably 
preceded by ultrasound examination (Figs 14.3 and 14.4), 
should be performed.11 If ultrasound shows an abscess, 
the needle can be guided into the cavity with ultrasound 
guidance. It is wrong to wait for the development of fluc-
tuation and pointing before proceeding to drainage, 
because further destruction of breast tissue will occur. 
Even if no pus is aspirated the opportunity should be 
used to carry out bacteriological examination of the aspi-
rated material.

Fig. 14.3  Ultrasound showing large breast abscess; liquefied 
contents within irregular walled cavity; lactating patient.
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Fig. 14.5  The sites of breast abscesses.
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Fig. 14.6  Inflammatory carcinoma of the breast.

Fig. 14.4  Ultrasound image of breast abscess showing liquid 
matter within an ill defined cavity.

A useful bonus of this approach is that the rare case  
of inflammatory carcinoma may be diagnosed on the 
smear, thus avoiding operation in this difficult condition 
(Fig. 14.6).

Treatment

Taylor and Way12 clearly enunciated the principles of 
treatment: curtail infection and empty the breast. The 
methods of achieving this differ in the cellulitic and 
abscess stages.

Curtailing infection: cellulitic phase

During the cellulitic phase, treatment with antibiotics 
may be expected to give rapid resolution. The predomi-
nance of Staph. aureus allows a rational choice of antibi-
otic without having to wait for the results of bacteriological 
culture. A penicillinase-resistant antibacterial should be 
given; flucloxacillin 500 mg four times daily will prove 
satisfactory but, if the patient has penicillin sensitivity, 
erythromycin is a satisfactory alternative. If rapid improve-
ment does not occur, repeated ultrasound will usually 
reveal the presence of pus. After 24 hours, the results of 
culture should give guidance to a possible change in anti-
biotic therapy if the lesion is not improving and no pus 
is found on repeat aspiration. If resolution is proceeding 
satisfactorily, no further action is required.

Antibiotics are secreted in milk so tetracyclines, 
aminoglycosides, sulphonamides and metronidazole 

should be avoided because of their possible ill effects on 
the child. Penicillin, cephalosporins and erythromycin, 
however, are considered safe. Such a regimen will prove 
adequate in most cases but in fewer than 5% an abscess 
will develop.4
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Curtailing infection: abscess phase

Once abscess formation has occurred, which is likely after 
48 hours, use of antibiotics alone may cause a temporary 
regression of the symptoms without sterilizing the abscess 
and lead to a protracted illness. Newton and Newton10 
observed in the 1950s that the introduction of antibiotics 
led to delayed resolution of the abscess. At that time, 
opposition to the use of antibiotics was often vehement, 
on the basis that it led to chronic, thick-walled abscesses 
that could simulate cancer, as well as being difficult to 
eradicate. Such chronic indurated abscesses undoubtedly 
occurred at that time: they probably arose from the treat-
ment of subareolar abscesses, and abscesses elsewhere, 
with antibiotics ineffective against anaerobic organisms.

In cases where the development of an abscess is uncer-
tain, aspiration should resolve the point. The routine use 
of ultrasound in the evaluation of breast abscesses allows 
a rational approach to be developed. O’Hara et al.13 
studied 53 suspected cases of abscess, in 18 no abscess 
was seen and antibiotic treatment caused complete  
resolution in 16; one of these developed an abscess, 
which required drainage, the other had an inflammatory 
cancer.

Where an abscess has formed, aspiration of the pus, 
preferably under ultrasound control, has now supplanted 
open surgery as the first line of treatment. Antibiotics 
should be continued to reduce systemic infection and 
local cellulitis. Several series support this change in man-
agement. For example, O’Hara et al.13 treated 22 abscesses 
with aspiration, 19 of which settled without surgical 
intervention. Further aspirations can be performed if the 
problem is not resolving, preferably under ultrasound 
guidance to ensure that all the loculi are drained. It seems 
to us that repeated drainage by aspiration is preferable to 
the placement of percutaneous drainage catheters advo-
cated by some.14,15 The series of O’Hara et al.13 supports 
this policy of repeated aspiration. The results reported by 
Erylimaz et al.16 of their controlled trial comparing inci-
sion and drainage (I&D) and aspiration reflect common 
experience. Seventy per cent of I&D patients (23) were 
unhappy with the cosmetic result; in the aspiration group, 
without the benefit of ultrasound, 3 resolved with a single 
aspiration, 10 with repeated aspirations while 9 pro-
ceeded to I&D. The patients who did not resolve had 
larger abscesses >5 cm diameter or presented late. Varey 
et al.17 successfully treated five such refractory patients 
with a vacuum suction device, thus avoiding I&D in all 
patients. A minority of patients will require open drain-

age either because the aspiration approach has failed or 
because of late presentation when the overlying skin is 
already necrotic. When open drainage is indicated, our 
preference is for open drainage and packing but Benson 
and Goodman18 have argued for a policy of immediate 
closure under antibiotic cover. Their study was performed 
before the role of aspiration had been fully evaluated so 
their results may not be relevant to the group of patients 
who now require open drainage. The selection of antibi-
otics should follow the guidelines given in the cellulitic 
phase.

Emptying the breast

This important aspect of the management of puerperal 
breast infection is sometimes ignored. The breast may be 
emptied either by suckling or by expression. Rowley19 in 
1772 described and illustrated the use of a breast pump 
that is similar to some still in use today. Although bacte-
ria are present in the milk, no harm appears to be done 
to the infant if breastfeeding is continued.20

After open surgical drainage of an abscess, suckling 
may be difficult for a few days for mechanical reasons on 
the affected side, but the mother should be encouraged 
to feed on the unaffected side. The infected breast, 
however, should be emptied either by manual expression 
or by a pump.

Suppression of lactation

Following development of a breast abscess, patients are 
often advised to abandon breastfeeding. This advice is 
given on the grounds that the bacteria are excreted in the 
milk and may then infect the infant, and that continued 
pain makes it difficult to empty the affected breast satis-
factorily, thus causing further engorgement and stasis 
leading to rapid spread of the infecting organisms. There 
is no real basis for these views, and with skilled nursing 
assistance the infant may be safely fed on the contralat-
eral breast and the affected breast may be expressed by 
pump until such time as feeding can be recommenced.21 
Indeed, except when the presence of the cavity makes 
suckling impossible, there is no indication to remove the 
child from the affected breast. The bacteria in the milk do 
not appear to harm the child. A leading article in the 
British Medical Journal22 reviewed the evidence and con-
cluded that mothers with breast abscesses should be 
encouraged to continue breastfeeding.
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If it is decided to abandon breastfeeding, lactation 
should be suppressed as quickly as possible. The most 
effective suppressant currently available is probably  
cabergolamine, which is effective as a single dose and so 
is preferable to bromocriptine 2.5 mg twice daily for 14 
days.23 The engorged breast should be emptied as far as 
possible mechanically. Fluid restriction and firm binding 
seem unnecessary.

Subclinical mastitis

Subclinical mastitis24 is a well recognized entity in veteri-
nary and agricultural practice but is relatively undiag-
nosed in humans, although it is probably as common as 
overt infection. This condition is unlikely to present in 
the breast clinic but may be apparent in obstetric practice. 
Subclinical mastitis is characterized by reversal of the 
normal Na+ : K+ ratio and reduction in milk output. Sub-
clinical mastitis leads to changes in the tight junctions 
between luminal epithelial cells, with a consequent leak 
of sodium.

Inflammatory	cells	and	other		
mediators	in	milk

Normal breast milk contains 5–6 mmoL sodium; this 
increases to 12–20 mmoL in subclinical mastitis. Raised 
levels of milk sodium are also seen in colostrum, at 
weaning, or in milk following preterm delivery. Subclini-
cal mastitis is thought to be unilateral in the majority of 
women and, as with clinical mastitis, its prevalence is 
reduced by the provision of active counselling and advice 
to promote milk expression.25 The natural history and 
clinical importance of subclinical mastitis remains unclear 
although there are implications for the baby, especially 
in women with HIV.

Nonlactational breast abscess

Nonlactational abscess is more common than lactational 
abscess in hospital practice, but as pointed out earlier, is 
less common in family practice. The average age of the 
patients tends to be older than that for patients with  
lactational infections (Fig. 14.7).

It falls naturally into two main groups, subareolar and 
peripheral, which differ in many respects. The micro-
biological profile of nonlactational abscess is far more 

variable than that of lactational breast abscess;26 this is 
particularly true of the subareolar group. In addition, 
there are several specific groups of abscesses, which need 
to be treated separately, those in immunocompromised 
patients, iatrogenic abscesses, factitial abscess and those 
in neonates.

Subareolar	abscess

Subareolar abscess is seen mainly in women in their 
reproductive years, is mainly due to the duct ectasia/peri-
ductal mastitis (DE/PDM) complex and is associated with 
a mixed bacterial spectrum. Several studies have now 
confirmed the original observation27 that recurrent peri-
areolar sepsis is associated with cigarette smoking.2,28,29 
Recurrence is likely unless the underlying pathology is 
dealt with although even then the problem may persist.29 
This very important group of infections is dealt with fully 
in Chapter 11, and is not considered further here.

Peripheral	abscess

This is much less common than subareolar abscess. The 
most typical presentation is in a postmenopausal woman 
who presents with a recent-onset, typical breast abscess 
with no underlying pathology. Standard management is 
effective.13 The pathogenesis of these abscesses is uncer-
tain. In view of the age group, it is possible that they are 
associated with a degree of the involutional form of DE, 
where mildly dilated ducts provide a focus for the prolif-
eration of organisms frequently present in low numbers 
in the normal breast.30 Whether or not this is the basis, 

Fig. 14.7  The age distribution of 160 nonlactational abscesses in 
Cardiff series.
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no treatment of any underlying disorder is necessary, in 
contrast to subareolar abscess.

Peripheral abscesses are occasionally seen arising on 
the basis of gross DE (in older patients) or conspicuous 
histological PDM (in younger women). In such cases  
the underlying disease requires excision, and examples of 
both types are given in Chapter 11. We believe that some 
of these are examples of the condition also called granu-
lomatous lobular mastitis. Whether this is a specific con-
dition – there are many causes of granulomatous histology 
in the breast including PDM – is arguable. The main 
problem is failure to heal or recurrence after numerous 
excisions. In our experience, they heal if excision is carried 
out in continuity with the retroareolar ducts.

Treatment

Treatment of nonlactational abscesses should follow 
general principles. Dixon31 has shown that the majority 
of such abscesses can be managed as out-patients, either 
aspirating the pus or draining it under a local anaesthetic. 
If an aspiration approach is used, multiple attempts are 
to be expected. The overall management is much more 
complex than that needed for lactational abscess with a 
high incidence of recurrence. Management is discussed in 
detail in Chapter 11. In view of the likelihood of finding 
anaerobic bacteria32 it is advisable to cover such organ-
isms when selecting antimicrobial therapy.

Infections in  
immunocompromised patients

These have classically occurred in patients on immuno-
suppressive drugs, and were sufficiently uncommon to 
escape detailed attention. With the advent of AIDS as a 
major problem, opportunistic infections have become 
better recognized. Whatever the underlying cause, the 
abscesses are found to have similar features: unusual 
organisms, poor host resistance and often fulminant 
progression.

HIV	infection

Breast abscess in these patients is increasing in incidence, 
and presents a bewildering variety of organisms. In 
Nigeria 30% of breast abscesses in young women are 
nonlactational, and 77% of these are associated with 

HIV.33 As the virus is excreted in breast milk there are 
implications for the baby; the risk is particularly increased 
if mastitis occurs.34 There is evidence that HIV excretion 
is greater, as is vertical transmission of HIV, in those with 
subclinical mastitis.35 Nussenblatt et al. found that 27% 
of HIV positive women in Malawi had at least one episode 
of subclinical mastitis during lactation; they grew staphy-
lococcus in 30% of cases.

Tuberculosis is also seen as a cause of breast abscess in 
these patients, and may present as an apparently normal 
pyogenic abscess, and even be the first manifestation of 
HIV infection.36 This emphasizes the need for full bacte-
riological and, where possible, histological assessment of 
all nonlactational abscesses.

Immunosuppressive	drugs

Immunosuppressed patients provide similar problems. 
An example is an abscess due to Nocardia asteroides in a 
patient with systemic lupus erythematosus (SLE).37Noc
ardia infections are well recognized in immunocompro-
mised patients, so it is not surprising that it should be 
found in a breast abscess. The patient was a 57-year-old 
woman treated with azathioprine and cyclophosphamide 
for SLE. She developed a 9 × 5-cm abscess from which 
Nocardia was isolated. It responded to appropriate anti-
biotics and drainage.

Iatrogenic abscess

Bacteriology	of	the	normal	breast

It has always been recognized that skin flora can often  
be isolated from the terminal centimetre or so of the 
mammary ducts, but generally considered that the central 
area of the breast is sterile. Thornton and et al.30 question 
this assumption. They took multiple tissue samples from 
the breast during plastic surgical procedures and submit-
ted them to stringent culture conditions. Fifty-three per 
cent of the cultures grew Staph. epidermidis, and the pres-
ence of these, and the other organisms grown, did not 
vary with the depth of the biopsy from the surface. Other 
common aerobic organisms were haemolytic Streptococ
cus, Diptheroides, Lactobacillus and Enterococcus. Anaerobic 
organisms cultured included Propionobacterium acne, Pep
tostreptococcus and Clostridium sporogenes. They also found 
some correlation between organisms grown from biop-
sies and subsequent postoperative infection. If this work 
is confirmed, it may explain some of the infections after 
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elective surgery, but does not explain why they are not 
much more common.

Breast infections following breast surgery are not rare, 
and are diverse in origin and clinical features. Such infec-
tions range from mild superficial cellulites to deep abscess 
formation associated with an infected haematoma.

Abscess	following	lumpectomy		
and	radiotherapy

This is more common than may be realized, and occurred 
in 6% of patients in one series.38 The abscesses occurred 
between 1 and 8 months following treatment, at a median 
of 5 months. The incidence was not related to prophylac-
tic antibiotic use, adjuvant radiotherapy or individual 
surgeons, but was related to large biopsy cavities, prior 
biopsy infection, skin necrosis and repeated seroma  
aspiration. Six of seven abscesses grew staphylococci, but 
three were coagulase negative, suggesting introduction of 
skin organisms into an area of reduced resistance follow-
ing radiotherapy. All abscesses occurred in patients whose 
operation included axillary dissection, although few of 
the patients had not had axillary dissection. All abscesses 
resolved with drainage and antibiotics, but with impaired 
cosmesis. An interesting historical aside to this is the use 
of radiotherapy for treatment of lactational mastitis in the 
1940s and 1950s. The subsequent risk of breast cancer 
was found to be dose dependent and linear.39

Periprosthetic	breast	infections

Infection around silicone prosthesis occurs in about 1% 
of placements, more following subcutaneous than sub-
pectoral placement. The commonest organism is Staph. 
aureus, but a wide variety can be responsible, including 
Pseudomonas, Staph. epidermidis and Mycobacterium.40 The 
Mycobacterium fortuitum group is particularly associated 
with prostheses,41 but unless special precautions are taken 
in culturing the fluid, the organism is unlikely to be  
identified. The mammographic and computerized tomo-
graphy (CT) findings in infected prosthesis have been 
described by Walsh et al.42 Such infections may present 
in the classic way with redness, swelling and pain; others 
may be relatively quiescent.

Periprosthetic infection is likely to occur more fre-
quently in patients who have primary reconstruction in 
association with some other procedure on the breast. 
Careful aseptic technique is particularly necessary in these 
cases. Once infection has occurred, the prosthesis is 

usually removed and reinserted some months later when 
the infection has subsided. Even then, it is difficult to 
guarantee that re-infection will not occur, particularly if 
Staph. aureus was the organism. Some surgeons have  
recommended conservative management with antibiotics 
and drainage of the pus, leaving the prosthesis in situ, but 
this is best reserved for special situations. In our experi-
ence such an approach is seldom successful.

Pajkos et al.43 have presented evidence that lends con-
siderable support to the theory that capsular contraction 
is related to subclinical infection. Using a broth culture 
they were able to grow bacteria from the 17 of 19 patients 
with grade 3 or 4 Baker capsules but in only one of eight 
patients with Baker grade 0 or 1 capsules. The majority 
of cultures grew coagulase-negative staphylococci. It 
should be noted that no growth occurred on routine 
culture.

Retained	foreign	bodies

Many different surgical foreign bodies have been reported 
as the cause of delayed abscess, including a piece of drain-
age tube left at an operation for an abscess 35 years 
earlier, and presenting as a dense mass suggestive of 
cancer.44 A similar case was due to migration of plombage 
material through the chest wall after 40 years; it was 
demonstrated on CT scan.45 Infection associated with 
nipple piercing has been estimated to be as high as 
10%.46

Following	central	venous	catheterization

A number of reports have demonstrated that the breast 
may be affected if a central venous catheter leaves its 
intended path. In one report,47 a late perforation of the 
right internal mammary vein by a catheter inserted via 
the left subclavian vein led to extravasation of parenteral 
nutrition fluid and a breast abscess. They describe three 
cases, all with good early function of the catheter, then 
chest pain and signs of inflammation in the contralateral 
breast. They stress the importance of promptly investigat-
ing this combination of symptoms if the complication is 
to be diagnosed early.

Factitial	abscess

This condition should always be considered with abscesses 
that do not seem to fit the normal pattern, but confident 
diagnosis is notoriously difficult.48 It is seen most com-
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monly in nurses and members of other paramedical dis-
ciplines. Abscess may follow self-injection or insertion of 
foreign bodies. The condition is discussed more fully in 
Chapter 17.

Toxic	shock	syndrome

This has been reported a number of times in association 
with breast infections. It is usually mild, and especially 
related to periprosthetic infections or minor postopera-
tive collections; however, deaths have been reported.40 
The sudden deterioration occurs, usually in a young 
woman, when an apparently innocuous collection is 
drained.49 It is rare, does not seem to differ significantly 
from the more common occurrence with tampon use, 
and is managed in the same way.

Neonatal	breast	abscess

Neonatal breast abscess is uncommon (Fig. 14.8). Efrat 
et al.50 reported 21 cases of neonatal mastitis over 8 years; 
half presented with mastitis and half with an established 
abscess. Staphylococcus was present in 85% of cases, and 
50% resolved on antibiotics alone, usually intravenous 
orbenin or augmentin. Abscess was treated by needle 
drainage or incision, and both were effective. Stricker  
et al.51 found 18 cases over 10 years. It was more common 
in girls, with a peak incidence in the fourth and fifth 
weeks.

Not all series show such a high incidence of staphylo-
coccal infection. The detailed bacteriology has been 
reported in a series of 14 cases over a 10-year period.52 In 

this series there were 10 girls and 4 boys, with a mean 
age of 13 days, range 12–28. A wide variety of organisms 
were recovered, more reminiscent of nonpuerperal abscess 
in adults than of lactational abscess. Aerobic organisms 
were found in 57%, anaerobic in 21% and mixed organ-
isms in 21%. The commonest isolates were Staph. aureus 
(7), Bacteroides (5), Streptococcus group B (2), Escherichia 
coli (2) and Peptostreptococcus (2). No clinical differences 
were seen among abscesses harbouring different organ-
isms, and no recurrence was seen after management with 
antibiotics and conservative drainage. If neonatal mastitis 
is encountered, care needs to be taken to ensure that as 
little tissue damage as possible is caused either by disease 
or surgery. It is easy to remove the whole breast disc at 
this stage, leading to secondary amastia. The incision 
should avoid the breast bud behind the nipple and no 
tissue should be excised, so a policy of aspiration and 
appropriate antibiotics should be pursued.

Specific infections of the breast

Tuberculosis	(Fig. 14.9)

Experience with tuberculosis of the breast is changing 
rapidly, so that the subject needs to be discussed from 
two points of view: the classic disease is rarely seen in 
Western countries but still commonly occurs in develop-
ing countries; and the new disease pattern is seen in 
immunocompromised patients, especially those with 
HIV infection.

Tuberculosis is an uncommon condition in the UK 
today, but was more frequent in the earlier part of the 
twentieth century. Scott in 190453 reported that 1.5% of 
the breast cases seen at St Bartholomew’s Hospital in 
London were due to tuberculosis. This represented one 
case for every 40 new cancers seen. In India it is still  
a relatively common condition: Rangabashyam et al.54 
reviewed 215 cases of breast disease over a 5-year period 
in Madras and recorded seven cases of tuberculous disease 
(3%), while Banerjee et al.55 found 1.06% of all breast 
lesions were due to tuberculous mastitis. Murthy et al.56 
reported tuberculosis in 10 of 302 benign breast biopsies 
performed over a 10-year period in Papua New Guinea. 
Alagaratnam and Ong57 reported that they still found one 
case per year in Hong Kong.

In a mammographic survey from Saudi Arabia Makan-
juola et al.58 reported that 0.52% of 1152 consecutive 
examinations showed evidence of tuberculosis. Shinde  
et al.59 have reported 100 cases referred with a diagnosis Fig. 14.8  Neonatal breast abscess.
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to the Tata Memorial Hospital in Mumbai. Although 
tuberculosis is now seen mainly in developing countries, 
it is still not uncommon in recent immigrants to the UK.60 
Newly diagnosed breast tuberculosis in Western popula-
tions has been reported as the first manifestation of 
AIDS.36 However, not all granulomatous lesions of the 
breast prove to be tuberculosis. In the past, the foreign 
body granulomas of PDM were frequently confused with 
tuberculosis; every effort should be taken to identify the 
bacteria in the tissue or on culture.

In most patients, the diagnosis is relatively straightfor-
ward as they have evidence of tuberculosis elsewhere. 
However, in a few patients breast disease is the first mani-
festation and since on clinical grounds it can be difficult 
to differentiate between tuberculosis and cancer a high 
index of suspicion needs to be maintained. Tuberculosis 
in the breast may appear as one of three types: nodular, 
disseminated and sclerosing.59 Each of these may be dif-
ficult to differentiate from cancer. The nodular form may 

appear as a painless mass that later involves the skin, 
forming sinuses and ulcers. In the disseminated form 
multiple foci become confluent and caseate with skin 
ulceration and association with axillary lymphadeno-
pathy. In sclerosing tuberculosis there is more fibrosis 
than caseation and nipple retraction is a common con-
sequence. It may also be secondary to retromammary 
abscess, spreading through the chest wall from pleural 
disease. Since mammography may not show underlying 
chest wall disease, CT scanning should be used when 
mammary disease reaches the posterior aspect of the 
breast.61 Jalali et al.62 have reviewed the presenting fea-
tures of 50 consecutive cases; 60% had a solitary breast 
lump, 26% breast lump with axillary lymphadenopathy, 
8% diffuse breast swelling with axillary lymphadenopa-
thy, 4% with breast abscess and 2% with breast lump and 
axillary fistula. Sixty-four per cent of the patients were 
already known to have tuberculosis.

The condition appears to occur more frequently during 
pregnancy.63 Pathological examination of the tissue shows 
granulomatous reactions which are indistinguishable 
from those seen in other granulomatous diseases. Diag-
nosis is dependent on identifying the organism either in 
the sections or on culture. Shinde et al.,59 however, were 
able to culture only 12 of their 100 patients successfully. 
It follows that the clinician needs to be aware of this 
disease and to plan the appropriate bacteriological inves-
tigations in suspected cases.

Treatment should follow general principles. The infec-
tion is controlled by a prolonged course of antitubercu-
losis chemotherapy. For example, Jalali et al.62 treated  
50 patients with 1 year of antituberculosis chemotherapy 
and obtained complete resolution of the disease in 48; 
the remaining two had the lump excised. In the past, 
many patients have undergone mastectomy but this now 
seems unreasonable.

Other	mycobacteria

Mycobacterial species other than tuberculosis also occa-
sionally cause problems in the breast. Leprosy has been 
described and is usually accompanied by other manifesta-
tions of the disease.64 Atypical mycobacteria are found in 
association with periprosthetic infection.41

Syphilis

This disease is now very rare but deserves a mention if 
only for historical reasons. The breast used to be regarded 

A

B

Fig. 14.9  (A) Nipple retraction caused by tuberculosis of the 
breast. (B) Same patient showing tuberculous abscess in the 
inframammary fold.
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as a common site of extragenital chancres. Fitzwilliams65 
quoted the findings of Buckley, who described 1148 
examples of nipple chancre.

Tertiary syphilis may affect the breast either as a diffuse 
fibrotic reaction or as a gumma. The gumma usually 
appears as a discrete lump that disappears when appro-
priate antisyphilitic treatment is instituted.

Today, these conditions are a medical curiosity, but the 
possibility of a primary chancre needs to be considered 
because early treatment is curative.

Actinomycosis	and	brucellosis

Actinomycosis occasionally occurs in the breast. It is not 
different from actinomycosis elsewhere in the body and 
is characterized by induration, sinus formation and excre-
tion of sulphur granules. There is usually actinomycosis 
elsewhere, but sometimes the breast is the first or only 
part afflicted.66 Both breast abscess and granulomatous 
mastitis due to brucellosis has been reported.67

Mycotic	infections

Painful nipple during breastfeeding may be associated 
with thrush infection. Interestingly, Candida infection of 
the nipple is more common in those who do not breast-
feed.68 Candida may also be a problem in the inframam-
mary fold, particularly in those with pendulous breasts.

Other mycotic infections occasionally occur and have 
been reviewed by Symmers.69 Salfelder and Schwartz70 
speculated on the rarity of mycotic infection of the breast 
and considered that many cases were overlooked. A number 
of fungi have been demonstrated in the breast. Blastomy-
cosis has been most commonly described and may be 
diagnosed on fine needle aspiration cytology.71 The usual 
mode of presentation is of a breast mass clinically suspi-
cious for carcinoma. Other fungi causing similar problems 
are Pityrosporum,72 Cryptococcus,73 Aspergillus74 and Histo
plasma.71 Appropriate antifungal treatment is successful in 
many cases although excision may also be required. Cases 
of fungal infection complicating augmentation mammo-
plasty have been reported.75

Protozoan	infections

These are extremely rare in the Western world. In devel-
oping countries where the appropriate conditions are 
common, they are met from time to time when they pre-
sumably represent metastatic septic foci. Marsden et al.76 

have, however, described two cases of leishmaniasis of 
the nipple that they considered to have been directly 
infected, one from the mouth of her suckling child.

Helminthic	infection

Filaria

This is relatively common in Asia and is clinically easily 
confused with carcinoma. In Madras, there were five cases 
in the 215 cases of benign disease described by Ranga-
bashyam et al.54 The pathological process appears to be 
confined to the superficial dermal layers and lymphatics, 
the glandular tissue being spared. In the early stages, 
appropriate antifilarial therapy is effective although, when 
secondary damage has occurred, simple mastectomy may 
be indicated in occasional patients.

Filaria is the most frequently reported infestation of 
the breast and may take a variety of forms. The adult 
worm may appear at the nipple,77 or a granulomatous 
reaction may present as a mass.78 Most of the reports 
emanate from Southeast Asia. The diagnosis may be made 
on fine needle aspirates. Kapila and Verma79 recorded 
nine cases in 4714 benign breast cytological examina-
tions reported over a 15-year period. Among the cases of 
filariae in breast aspirates, gravid adult females of Wuchere
ria bancrofti were seen in three cases and microfilarial 
larvae in four. In the remaining two cases, an intense, 
eosinophilic infiltrate was seen in breast aspirates, while 
microfilariae were identified in aspirates from draining 
axillary lymph nodes. Living W. bancrofti have been dem-
onstrated on ultrasound.80

Other infestations

Hydatid disease may rarely occur in the breast in parts of 
the world where this is common. It was known as an 
entity to Sir Astley Cooper,81 who clearly described a case 
in his work. Such an event occurs in less than 0.5% of 
patients with hydatid cysts.82 The lesion is usually cystic 
and the diagnosis made on aspiration. If the possibility 
is considered prior to this, full appropriate precautions 
for dealing with hydatid cysts should be taken. Excision 
of the cyst should prove curative for the local disease, 
although it should always be assumed that it is secondary 
to internal hydatid disease, usually of the liver.

Cysts due to cysticercosis have also been reported.83 
The diagnosis may be made on cytological examination.79 
Guinea worm infection has also been reported. The adult 
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worms may be seen on mammography (Fig. 14.10).84 
Similarly, schistosomiasis may affect the breast.85

Viral	infections

Mastitis is frequently described as a complication of 
mumps. The incidence is uncertain because the only 
symptom, swelling and tenderness of the breast, is such 
a common one that recognition that this is a separate 
condition may be difficult. Philip et al.,86 in their study 
of a mumps epidemic in an isolated Eskimo population, 
reported that 15% of 158 women had mastitis. The ages 
of the affected patients ranged from 12 to 61; the inci-
dence of mastitis was 31% of women over 15 years old. 
As the majority of women in this age group would be 

menstrually active, it is difficult to be certain that the 
symptoms were not related to cyclical discomfort rather 
than mumps-specific mastitis. We have never seen a case 
that could be attributed to mumps.

A more important consideration of viruses in the breast 
is that some such as HIV, cytomegalovirus, hepatitis and 
HLTV-1 are excreted in milk and may cause infection in 
the infant. This topic has been reviewed by Lawrence & 
Lawrence.87 Some aspects of HIV infection have been 
discussed in the section on lactational infection.

Infections of associated structures

Skin	lesions

The breast is covered by normal skin and any cutaneous 
infection may occur on the breast. Perhaps the common-
est of these is an infected sebaceous cyst. Furuncles and 
carbuncles may also occur occasionally. There is not 
usually any problem with diagnosis because they are 
clearly dermal in origin, or involving the subcutaneous 
tissue in the case of carbuncle.

Hidradenitis suppurativa may occur. When it occurs  
in association with axillary disease, diagnosis is not a 
problem. Isolated hidradenitis, particularly in the inter-
mammary cleft or the inframammary fold, may cause 
difficulty. When this condition occurs in the skin overly-
ing the breast, differentiation from an underlying periph-
eral DE with PDM may be difficult. It is dealt with more 
fully in Chapter 11.

Pilonidal	abscess

In the series of mammary duct fistula described by  
Patey and Thackray,88 it is recorded that loose hairs were 
found in a lactiferous sinus of one of their patients. They 
also record that they found loose hairs in a normal lac-
tiferous sinus. Because there are no hair follicles in the 
nipple, it seems that this event is analogous to the classic 
pilonidal sinus. Bowers89 has described three cases of 
periareolar pilonidal abscess acquired as work-related 
disease in sheep shearers and barbers. Gannon et al.90 
have described a patient with recurrent periareolar 
abscesses. Hairs from their male patients were seen to 
protrude from the nipple ducts and were also found 
within the abscess cavity. Routine questioning of hair-
dressers in the clinic suggests that they at least recognize 
this as a common problem.

Fig. 14.10  Calcified Guinea worm in breast of African woman.
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Congenital and growth disorders

Key points and new developments

1.	 Congenital	abnormalities	of	the	breast,	relating	mainly	to	absence,	hypoplasia	or	ectopia,	are	sometimes	part	of	wider	
congenital	syndromes,	with	particular	tendency	to	affect	the	urinary	tract	or	limb	girdles.

2.	 It	is	now	recognized	that	the	fetal	‘milk	line’	is	not	as	extensive	in	humans	as	in	some	animals,	so	most	ectopic	tissue	is	found	
between	the	axilla	and	epigastrium.

3.	 Axillary	accessory	breasts	can	be	subject	to	all	varieties	of	pathology	seen	in	the	breast	proper,	so	axillary	masses	should	be	
assessed	individually,	as	well	as	in	association	with	any	breast	mass.

4.	 Breast	hypertrophy	conforms	to	the	ANDI	concept,	and	can	be	loosely	categorized	as	normal	(the	larger	end	of	the	normal	
spectrum),	aberration	(when	breast	weight	is	sufficient	to	cause	physical	symptoms	as	well	as	embarrassment)	and	disease	(the	
rapid	and	extreme	enlargement	of	gigantomastia,	requiring	urgent	intervention).

5.	 Gigantomastia	shows	characteristic	pathology,	including	excess	ducts	and	stroma	with	a	paucity	of	lobules,	oestrogen	receptor	
negative	but	progesterone	receptor	positive,	but	the	aetiology	remains	obscure	and	treatment	unsatisfactory.

Developmental anomalies

These may be unilateral or bilateral, involve either nipple 
or breast or both, and be seen as absent, hypoplastic, 
supernumerary or ectopic structures. They may occur as 
isolated abnormalities, but may also be associated with  
a variety of other developmental abnormalities, particu
larly of the upper limb and urinary tract. Hypertrophy of 
the breast is also considered in this chapter, as an aber
ration of growth of uncertain aetiology, with only a few 
known to have an underlying genetic component.

The development of the breast has been described in 
Chapter 3. The fetal mammalian milk line has classically 
been considered to run from the base of the upper limb 
bud to the base of the lower limb bud, but the validity 

Introduction

The breast, like other physical features, exhibits a wide 
range of appearances. There is variation in size, shape 
and, to some extent, position. The borderline of what is 
socially and cosmetically acceptable is one of perception 
because most variants retain normal function. Other con
ditions show a greater deviation from normal, arising on 
a congenital basis, or as an aberration of development of 
the breast during reproductive life. Those aspects of these 
conditions related to general principles of breast devel
opment, aetiology and pathophysiology are dealt with  
in this chapter. The details of management, particularly 
those involving reconstructive and cosmetic surgery, are 
beyond the scope of this book.

C H A P T E R 15 

243



Benign	disorders	and	diseases	of	the	breast

244

of this theory in humans is now challenged (see Ch. 3). 
In most adult mammals, breast tissue is confined to this 
milk line but, in some, breast tissue is found in other 
sites: either the milk line is more extensive or breast tissue 
migrates. Examples of these ectopic sites are the labia  
in whales and dolphins, the scapular region in nutria, 
abdominal midline in the possum, dorsal thigh in the 
viscaccia, and the acromion in a species of lemur. The 
occurrence of breastlike structures or pathology in these 
areas, along the milk line, has been regarded as evidence 
of embryological remnants of a human axilla–groin milk 
line. However, true congenital lesions in the human are 
overwhelmingly confined to the axillopectoral region.

Polythelia	and	supernumerary	nipples

Some authors use these terms synonymously; others 
reserve polythelia for those examples of more than one 
nipple appearing on the same breast mound.1 We see  
no benefit in the distinction and regard the terms as 
interchangeable.

Supernumerary nipples may occur in association with 
accessory glandular breast tissue or more commonly 
occur alone. Extra nipples are most commonly found on 
the lower part of the breast, chest wall and upper abdomen 
just below the rib margin and are often mistaken for 
naevi (Fig. 15.1). The reported incidence of supernumer
ary nipples varies greatly in the literature. Most cases are 
sporadic but sometimes there is a clearly demonstrable 
inherited predisposition.2 Schmidt3 examined 502 chil
dren to establish the prevalence, size, sex and side predi
lection of supernumerary nipples. Twentyeight (5.6%) 
exhibited a supernumerary nipple. It was more common 

in boys than girls (20:8) and more common on the left 
than right.

Méhes4 screened 4000 neonates in Hungary and found 
an incidence of polythelia of only 0.2% and described  
an association with renal abnormalities. The condition  
is usually considered to be more common in Oriental 
populations.5

The association with renal anomalies reported by 
Méhes4 was supported by the findings of another study 
that found an incidence of supernumerary nipples in 
16% of patients with endstage renal failure, but only 2% 
of control patients.6 Other studies have failed to confirm 
the findings. Robertson et al.7 found an incidence of 1.2% 
in 2875 black children with no evidence of associated 
renal anomalies. Grotto et al.8 found two cases of super
numerary nipples in 98 children with radiological renal 
tract anomalies and two in 103 with normal renal tracts. 
They do not consider the presence of a supernumerary 
nipple as adequate indication for radiological investiga
tion of the renal tract.

The balance of evidence suggests that supernumerary 
nipples are common (1–2%) and associated congenital 
abnormalities rare.9 However, the associations and clas
sifications of congenital abnormalities linking breast/
nipple, urinary tract and limbs are complex, and should 
be borne in mind when any of the abnormalities are 
found in the newborn.

No treatment is required for this condition except 
when it is accompanied by active breast tissue or if the 
patient finds it cosmetically unacceptable.

Athelia

Absence of the nipple is a rare event and usually is associ
ated with absence of the breast. Athelia is usually associ
ated with other abnormalities such as the autosomal 
dominant inherited scalpearsnipple (FinlayMarks) syn
drome,10 although it may appear as an isolated anomaly.11 
Athelia in neonates has also been described following 
maternal use of carbimazole.12 Occasional examples of 
imperforate nipple have been reported as a cause of 
failure to lactate with an engorged breast. It is difficult to 
be certain that these obstructed nipples were not second
ary to trauma such as burns.

Nipple	inversion

Nipple inversion is a common finding. There are three 
main causes: congenital, periductal inflammation and Fig. 15.1  Supernumerary nipples.
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tumour infiltration. The last of these is beyond the scope 
of this text but in our series represents only a small per
centage of observed nipple retraction.

The distinction between inversion and retraction is 
rather arbitrary: we use inversion to describe the nipple 
that did not protrude at the time of adolescent develop
ment and retraction for those cases in which a previously 
everted nipple is affected by an underlying pathological 
process.

Congenital

During fetal life, the nipple is represented by a central 
depression which persists after birth until development 
of the underlying breast produces elevation of the areola. 
Subsequent retraction of the surrounding smooth muscle 
leads to flattening of the mound and protrusion of the 
nipple.13

Some degree of nipple inversion in nulliparous adult 
women is common. The wide range of reported preva
lence probably reflects different criteria for diagnosis 
rather than real differences in different populations.  
Alexander and Campbell14 found that the incidence was 
almost 10%. Park et al.15 found that 53 of 1625 (3.26%) 
unmarried Korean women between 19 and 25 had 
inverted nipples. Schwager et al.,16 in their study of 339 
breasts, found six with inversion of the nipple (a pre
valence of 1.8%). They considered the cause of the  
inversion to be a deficiency in the supporting stroma 
immediately behind the nipple as there was no qualita
tive difference in the constituents of the areola, mammary 
ducts, smooth muscle or collagen. An alternative view is 
to regard the inversion as due to the failure of the smooth 
muscle bundles of Sappy (circular) and Myerholtz (radial) 
to relax.17 In any event it appears that inversion is best 
regarded as failure of normal eversion to occur. In the 
established case, the ducts are shortened and deeply 
attached, while the normally tough musculofibro 
collagenous tissue behind the nipple is replaced by a 
potential hollow cavity into which the nipple retracts.

The findings are usually bilateral, but often to different 
degrees, and it is not rare to find one side completely 
inverted and the other normal. The true incidence of 
congenital nipple inversion is hard to determine because 
such women are more disposed to periductal inflam
mation, the second most common cause of nipple 
inversion.

Problems related to inverted nipples are functional 
(associated with breastfeeding) and cosmetic.

Inverted nipples and breastfeeding

The problems associated with breastfeeding have been 
reviewed by Inch.18 Waller19 found that nearly 40% of 
young women in their first pregnancy had at least a minor 
degree of failure of normal protrusion of the nipple, but 
maintained that this should not be considered a contrain
dication to breastfeeding, as so many maintain. He rec
ommended a ‘pinch test’ to assess protrusion, and patients 
failing this test were given a glass (Woolwich) shield to 
wear during pregnancy, the purpose of which was gradu
ally to stretch and loosen the nonprotractile nipple. Of 
patients with poorly protractile nipples treated in this 
way, only 44% were deemed to have breastfed success
fully. Alexander et al.20 found no intervention to be as 
effective as shells or Hoffman’s exercises. Hytten21 found 
that only 14% of 2461 primiparae had unsatisfactory 
nipples, and only 16% of these had breastfeeding prob
lems as a direct result (2.2% of the whole group). Of 
those with normal nipples, 3.5% had similar problems. 
Thus, although antenatal examination of the nipples 
might have some predictive value, most patients with 
poor nipples will have no related problems with breast
feeding.22 Our advice to nulliparous women with inverted 
nipples is that there is no contraindication in them 
attempting to breastfeed, and that post lactation the situ
ation may have improved spontaneously.

These findings may be explained by cineradiographic23 
and ultrasound studies24 of breastfeeding, which show 
that the nipple itself plays a relatively small part in the 
anatomical aspects of suckling. The infant makes a ‘teat’ 
from the surrounding breast tissue as well as the nipple, 
in a ratio of about 3 : 1. Thus, mothers with inverted 
nipples should be encouraged to ensure that the baby has 
an adequate mouthful of breast to form the teat, and be 
reassured that the contribution of the nipple is relatively 
small. Correct positioning during feeding is perhaps  
the most important factor and the patient should be  
given skilled help from a midwife before starting to 
breastfeed.

Inverted nipples and cosmesis

Treatment consists of reassurance that there is no serious 
underlying disease and, when the cosmetic defect is severe 
(or the patient very concerned about it), consideration of 
surgical correction. Park et al.15 found that only nine of 
their 53 patients thought that it required correction.  
Problems can arise if the inversion interferes with cleans
ing, giving retained secretions, although this is more  
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commonly seen in retraction due to duct ectasia (DE) in 
older women.

It is said that inversion can be improved by repeated 
massage, although there are few data from controlled 
studies to support this. In severe cases surgical correction 
may be requested. In general, a procedure involving exci
sion of the shortened ducts, with core nipple excision if 
there is a persisting tendency to reinversion (as described 
for DE in Chapter 18), gives good longterm results, but 
is much too radical a procedure to be appropriate for 
most young girls.

Pitanguy17 has described a procedure of dividing the 
muscle bundles without damaging the lactiferous tissues 
– an important consideration in young women who  
may still wish to feed their children. However, the large 
number of procedures described for congenital inverted 
nipple suggests that none of them is ideal. There is con
siderable doubt about the efficacy of procedures which 
do not divide the ducts, although new procedures con
tinue to be recommended. Strombeck reported a 23% 
recurrence rate in his own unit, even after completely 
dividing the ducts.25 The uncertain longterm outcome of 
any lesser procedure should be explained to the patient 
if surgery is advised. Our own views on surgical manage
ment are given in Chapter 18.

Retracted	nipples	following		
periductal	inflammation

Periductal inflammation is discussed more fully else
where. While congenital inversion predisposes to inflam
matory complications of periductal mastitis, and the 
associated secondary nipple retraction may give rise to 
problems of cosmesis, management needs to be directed 
towards the inflammatory process, and so is dealt with in 
Chapters 11, 14 and 18.

Supernumerary	breasts	(accessory	breasts,	
axillary	breasts)

The incidence of supernumerary breasts, defined as struc
tures that produce milk under appropriate hormonal 
influences, remains uncertain although the condition has 
been recorded since antiquity. Statues of both Artemesia 
and Diana of Ephesus represent these ancients as having 
supernumerary breasts. Fitzwilliams1 gave a good account 
of many of the earlier, and often colourful, descriptions. 
Darwin was clearly aware of the existence of polymastia 
and used the condition as an illustration of an atavistic 

phenomenon in ‘the descent of man’. Most accessory 
breasts develop along the milk line, and of these the great 
majority occur in the axilla. Indeed, we have not seen one 
occurring outside the axillopectoral area.

Ectopic milkproducing structures have been described 
at all the ectopic sites that occur in the mammals described 
above, but the commoner examples used to justify an 
extensive milk line in humans, such as mammarylike 
tumours of the groin and labia, are now recognized to 
arise in glands (mammarylike glands) related to eccrine 
sweat glands occurring in that region. Thus, the widely 
quoted concept of a milk line extending to the groin in 
humans is now questioned.26 Supernumerary breasts may 
rarely be found anywhere on the body; outside the  
socalled milk line, these too may be better regarded as 
mammarylike glands rather than true breasts. The com
monest site of accessory breasts is the axilla, although still 
quite rare as Down et al.27 estimated that the incidence 
was about 0.5% of referrals. It is remarkable how often 
these remain unnoticed until the second or third preg
nancy (Fig. 15.2).These accessory glands do not always 
have nipples and may be quite troublesome during preg
nancy and lactation. It is presumably because of hormo
nal stimulation that accessory breasts are more frequently 
recorded in women than in men (there being no embryo
logical reason to suppose a difference).

The most important aspect of axillary breasts, apart 
from the discomfort associated with pregnancy and lacta
tion, arises from the fact that axillary breasts are subject 

Fig. 15.2  Accessory (axillary) breasts. First noticed at time of 
lactation following first pregnancy.
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to all the pathological processes seen in the breast, and 
as such can give rise to diagnostic errors. An example is 
the occurrence of nodularity of aberrations of normal 
development and involution (ANDI) (fibroadenosis) in 
an accessory breast suggesting metastatic lymph nodes in 
a patient with breast cancer.28 Conditions as diverse as 
fibromatosis, phyllodes tumour, and hamartoma and 
primary cancer have been described. This reinforces  
the need for histological diagnosis of axillary as well as 
breast lesions, and considerable accuracy can be achieved 
in cytological assessment of lesions in axillary breast 
tissue.29

Treatment is only indicated if the accessory breast 
proves troublesome to the patient, the treatment then 
being surgical excision. Down et al.27 reviewed the experi
ence in Manchester. They found the overall incidence was 
0.5%, more common on the right side and in Asian 
women. Twentyeight of their 35 patients chose to 
undergo surgery; 11 of these had complications such as 
intercostobrachial nerve injury, poor scars, residual breast 
tissue and seromas. Many examples of accessory breast 
remain undiagnosed until removed with a clinical diag
nosis of lipoma that is found to contain mammary 
tissue.

Accessory breast tissue may be isolated or may be  
connected to an accessory nipple. In the former case, the 
breast will involute soon after parturition; in the latter, 
an active secreting gland may produce sufficient milk to 
sustain the infant.

Amastia	and	hypoplasia

Amastia is a rare condition and is presumably due to 
failure of the milk line to develop, or to complete its 
involution. It is not surprising that such an obvious 
abnormality was recorded in biblical times (Song of 
Solomon, viii 8). The condition is quite uncommon, 
however, and is usually unilateral. Some cases have an 
associated absence of the pectoral muscles and associated 
syndactyly (a condition known as Poland’s syndrome fol
lowing his description in 1841). In spite of its popular 
eponym, this condition was apparently first described in 
1839 by Floriep. The terminology has been challenged 
and, although Ravitch30 has argued that the term should 
be abandoned, descriptions of Poland’s syndrome persist. 
The familial nature of this condition was first remarked 
upon in 1894 by Whyte and, more recently, it has been 
established that it is transmitted as an autosomal domi
nant feature,31 so is as common in boys as girls.

Mild, partial forms of Poland’s syndrome are com
moner than the full picture, and frequently go undiag
nosed when they consist only of breast asymmetry and a 
horizontal anterior axillary fold due to partial absence  
of the pectoralis muscle (Fig. 15.3).32 Spear et al.33 regard 
this as a separate entity that they call anterior thoracic 
hypoplasia in which the nipple–areola complex lies supe
rior and the pectoralis muscle is normal.

Poland’s syndrome is the best known of a number of 
rare inherited disorders of breast development. The  
Pallister ulnarmammary syndrome (UMS) is an example; 
the common manifestations of a very varied clinical 
picture include limb deficiencies and failure of breast 
development. This condition may also be inherited.34

Hypoplastic breasts of a lesser degree are not uncom
mon and there is some evidence of an association with 
mitral valve prolapse. Patients attending for breast aug
mentation have a higher incidence of mitral valve pro
lapse; patients with a diagnosis of mitral valve prolapse 
have been found to have smaller breasts than controls, 
the putative defect occurring during a time of mesenchy
mal development in the sixth week.35

Asymmetry

Minor degrees of breast asymmetry are very common and 
the patient may be reassured. When the discrepancy is 
great (Fig. 15.4), surgical correction may be indicated to 
equalize the breasts. Augmentation of the smaller breast, 
reduction of the larger breast, or both procedures, may 
be required to obtain a satisfactory result.

Fig. 15.3  Partial degree of Poland’s syndrome (left), with a 
horizontal axillary fold due to hypoplasia of pectoral muscles, and 
asymmetry of nipple and areola.
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More severe cases may be partially expressed examples 
of Poland’s syndrome or follow trauma (usually burns or 
surgery) in childhood when the breast bud is damaged. 
Thoracotomy by the anterolateral or posterolateral route 
in prepubertal girls may result in ipsilateral hypoplasia of 
moderate degree and the thoracotomy technique should 
be modified appropriately to avoid this.36

Tubular	breasts	(trunk	breast)

This is a distressing developmental abnormality where 
the areola is of excessive size relative to the rest of the 
breast.37 Most of the spectrum lies within a normal or 
acceptable degree, but in severe examples the breast is 
elongated from a narrow base to take a sausageshaped 
contour, with a disproportionately large and protuberant 
areola and nipple. The breast parenchyma may herniate 
into the large areola. Management requires skilled plastic 
surgery; a standard augmentation procedure merely 
accentuates the protrusion of the narrow breast. Man
drekas et al.38 consider a key step is to divide the constrict
ing ring at the base of the breast before resecting the 
excess areola tissue.

Fusion	of	the	breasts

There is a wide variation of normality in the placing of 
the breasts on the chest wall. With one extreme, the 
breasts are fused in the midline (Fig. 15.5). This can cause 
difficulty and discomfort with clothing, and we have 
found it worthwhile separating the breasts by the simple 
plastic procedure shown in Figure 15.6.

Premature breast development

An otherwise normal breast may enlarge for no discerni
ble reason at several stages in childhood and adolescence. 
This excludes those cases due to excessive hormone pro
duction in childhood, e.g. from tumours, and in none of 
the conditions described below has any abnormality of 
circulating hormones been demonstrated.

Neonatal	enlargement

Reference has already been made to neonatal hyperplasia 
in Chapter 3. It is normal to have some palpable breast 
tissue at birth and for this to disappear by the age of 6 

Fig. 15.4  Marked asymmetry of breasts for which plastic surgery is 
indicated.

Fig. 15.5  Fused breasts.

Fig. 15.6  Postoperative result of patient in Figure 15.5.
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months, although it tends to remain longer in girls than 
boys.39

Prepubertal	(premature)	thelarche

The normal development of the breast is described in 
Chapter 3. Premature breast development (thelarche) 
may occur as an isolated occurrence, usually a constitu
tional deviation from normal, or as a part of precocious 
puberty. This is defined as occurring before the age of 8 
years in girls, since it is not uncommon to see breast 
development at about this age. This is often unilateral. 
Premature thelarche is not common. Zukauskaite et al.40 
only found one (0.6%) case in 225 7yearold Lithuanian 
girls. The clinical appearances are of a firm discoid lesion 
behind the nipple, not unlike that found in the pubertal 
boy with gynaecomastia. The importance of the lesion is 
in recognizing it for what it is – normal breast tissue! 
Surgical removal of the mass is a disaster because it rep
resents the whole of the developing breast. Removal will 
result in secondary amastia on the affected side. In a 
review of the natural history of this condition in 46 cases, 
32% regressed completely over a 2year period, 57% 
remained unchanged and 11% underwent progressive 
enlargement.41

Breast development before the age of 8 years requires 
full endocrine assessment, although in most cases no cause 
can be discovered and the prognosis is benign.42 Verroti 
reported a longterm followup of 46 girls to see if those 
with isolated thelarche could be differentiated from those 
who would develop the full process of precocious puberty.43 
Endocrine assessment gave similar results in the two 
groups, but the age of onset was important; those showing 
thelarche between the age of 2 and 8 years were more likely 
to develop precocious puberty, while breast development 
before the age of 2 was more likely to regress.

Precocious breast development is one of the greatest 
causes of psychological upset in these girls. However, 
onethird can expect to have reversion of breast develop
ment to normal or near normal following treatment with 
a longacting gonadotrophinreleasing hormone (GnRH) 
agonist such as triptorelin.44

Pubertal	asymmetry

The breasts do not always develop synchronously and 
parents sometimes seek advice about a unilateral lump. 

The same considerations apply to this condition as to the 
prepubertal variety – biopsy and excision must be avoided. 
Asynchronous development is not uncommon in normal 
pubescent girls.

Hypertrophic abnormalities  
of the breast

Large breasts range across a wide spectrum, from the 
‘wellendowed’ who may consider their breasts a boon or 
an embarrassment depending on their individual outlook, 
through a size where discomfort, back and neck pain  
and interference with normal activities are added to 
embarrassment, to extreme enlargement (usually of 
sudden onset and rapid progression) where breast size 
may be lifethreatening through ulceration and bleeding. 
This division fits well into the ANDI concept, the first 
being normal, the second an aberration and the third, 
disease (see Ch. 4).

The three degrees are also useful with regard to man
agement, following the general approach to benign  
processes fitting the ANDI concept (normal, aberration, 
disease). Surgery should be approached with reluctance 
in the first group, where there is a high chance that the 
patient will consider the scarring and any complications 
as a poor exchange; in the second, surgery may be wel
comed because of improvement in physical symptoms as 
well as relief from embarrassment; and surgery is impera
tive in the third group, at least until an effective pharma
cological control becomes available.

Equally, it is useful to use precise nomenclature for the 
three groups, even though they merge and overlap: large 
breasts for the first, hypertrophy (virginal, gravid or  
involutional) for the second, and gigantomastia for the 
third. The retention of such an inelegant term as giganto
mastia is justified by the necessity to recognize this as a 
specific condition that may require urgent and radical 
treatment.

Division into the three groups is a subjective exercise, 
although objective guidelines have been proposed by 
Lalardrie and Jouglard based on frontal projection and 
height of the breast (Table 15.1).45 A useful clinical guide 
is to examine the depth to which the bra straps have 
indented the shoulder.

Clearly, such measurements must be assessed in rela
tion to general habitus, obesity and the patient’s own 
perception. Changes in body weight tend to be reflected 
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in the breasts. Strombeck has calculated that a gain of 
1 kg of body weight gives 20 g enlargement of each breast, 
so that a weight gain of 7–8 kg is equivalent to prostheses 
of 150 g.25

The grosser degrees of hypertrophy occur most com
monly in young adolescents, less commonly during  
pregnancy, and least commonly as an involutional phe
nomenon. The latter is probably a different condition, 
with a greater proportion of fat to stroma than in younger 
women, although the proportion of fat to parenchyma 
varies considerably in all groups. Because of the rarity of 
extreme cases, histological and endocrine analysis using 
recent techniques is based mainly on individual cases, but 
adolescent and pregnancy cases appear to have common 
features. In one series of 41 cases, 32 were juvenile, 7 
gravid and 2 involutional.46 A family history was fre
quent, and two cases in monozygotic twins were 
recorded.

Macroscopically, the tissue is pale grey with a uniform 
rubbery consistency, and a variable amount of fat. The 
histology is distinctive, with abundant, large ducts and 
stroma contrasting with the lack of lobules; the atrophy 
or destruction of lobular units is associated with extensive 
fibrosis. The stroma is often of the loose connective  
tissue type seen in gynaecomastia. ‘Juvenile units’, con
sisting of ramified new ducts proceeding to atrophy, are 
sometimes seen in all types and, when seen in association 
with atrophic lobular units, are diagnostic of this 
condition.46

Equally characteristic is the absence of oestrogen recep
tors but presence of progesterone receptors, found also in 
reduction mammoplasties for less severe degrees of hyper
trophy. It is difficult to explain this finding when there is 
much clinical evidence for a local hyperresponsiveness 
to oestrogen; the most plausible suggestion is that oestro

gen acts through an intermediary substance, not directly 
on the oestrogen receptor.47

The pathology of the ‘seconddegree group’, the average 
patient seeking reduction mammoplasty, is similar, with 
relatively more ductal tissue and stroma than lobular 
tissue. The relative amounts of fat and parenchyma, rele
vant to the use of suction lipectomy as an adjuvant to 
reduction, varies greatly.48 It can be assessed preopera
tively more accurately by magnetic resonance imaging 
(MRI) than by mammography.49 The amount of ‘abnor
mal’ pathology found in reduction mammoplasty does 
not vary from what would be expected in the general 
population.50 The majority of findings are manifestations 
of ANDI. For example, Pitanguy et al.,50 in their analysis 
of the histopathological findings in 2488 reduction mam
moplasties, found changes of ANDI in over 80%. Two  
per cent had fibroadenomas and 0.5% had malignant 
disease.

There have been a number of studies of the psycho
logical factors motivating women to seek breast reduction 
surgery. In general, they are more concerned with physi
cal limitations and discomfort (and increasing confi
dence) than the concern for femininity and womanliness 
that motivate many women seeking breast augmentation. 
Symptoms complained about most frequently include 
body discomfort (97%) and difficulty buying clothes 
(96%), while more than threequarters complain of local, 
back and neck pain. There is an excess of single and 
cohabiting women among those seeking reduction com
pared with a control obstetric population.51

Outcome studies have shown that patients report a 
high degree of satisfaction with competently performed 
reduction surgery. In a study of 363 consecutive patients 
treated at the Mayo Clinic, 90% responded to a ques
tionnaire, and of these 90% regarded the procedure as 
very or completely successful, against 1.5% taking the 
opposite view.52 Miller and colleagues found similar 
results, but were unable to find a formula for predicting 
which patients would, or would not, benefit from 
surgery.53

There has been much interest in whether breast reduc
tion surgery might reduce the incidence of subsequent 
breast cancer. It has been hypothesized that reducing the 
mass of glandular tissue at risk would provide a corre
sponding reduction, or that a decreased epithelial mass 
might be at risk of greater stimulation by circulating hor
mones, etc. Observational studies have given conflicting 
results, but a study from Denmark gives some support to 

Table 15.1  Objective assessment of breast size

1 Ideal 250–300 cc

2 Moderate hypertrophy 400–600 cc

3 Rather significant 600–800 cc

4 Significant 800–1000 cc

5 Gigantomastia >1500 cc

Adapted from Lalardrie and Jouglard.45
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both concepts.54 In a longterm study of 7720 women 
undergoing breast reduction surgery, breast cancer inci
dence was reduced overall by 50%, but only in women 
over 40 years of age at the time of surgery, and particu
larly those over 50.

Adolescent	(virginal)	hypertrophy

The normal development of the breast occasionally con
tinues unchecked so that huge breasts result (Fig. 15.7).

Gigantomastia is the most acute and extreme end of 
the spectrum. This condition, first reported in 1669,55 is 
almost invariably bilateral but occurs as a unilateral 
disease sufficiently often to imply that it is due, at least 
in some cases, to local factors rather than a hormonal 
imbalance. No hormonal problem has been identified in 
these patients except possibly a rather high rate of infertil
ity.5 Sometimes there is a familial component: Govrin
Yehudain et al.56 have reported a family in which there 
was an association with anonychia. However, episodes of 
epidemic breast enlargement which seem to be caused by 
exogenous steroids rather militate against the view that 
hypertrophy is not a hormonal event. Epidemics of breast 
enlargement attributed to steroids present in chicken 
meat have been reported from Italy57 and Puerto Rico.58 
Other compounds such as the ‘parabens’ found in cos
metics may also possess oestrogenic activity.59 Giganto
mastia may also occasionally be induced by drugs such 
as Dpenicillamine,60 or occur immediately after starting 

the contraceptive pill,47 presumably in a patient who was 
constitutionally predisposed to the condition.

As the breasts enlarge and become pendulous, the 
nipple and areola may stretch to an extent where they are 
recognized with difficulty. The superficial veins enlarge 
and palpation reveals general firmness with a varying 
degree of nodularity, sometimes minimal, sometimes 
very marked. The weight results in back pain, the charac
teristic grooving of the shoulders by the brassiere straps, 
and even orthopnoea. Once a significant degree of hyper
trophy has become established, regression does not seem 
to occur.5

Multiple giant fibroadenomas can enlarge rapidly in 
adolescent girls and cause confusion with virginal hyper
trophy (see Ch. 7).

When the enlargement of the breast occurs rapidly, 
medical treatment with danazol60 and bromocriptine61,62 
may be tried but insufficient data exist to give clear guide
lines as to their use. Dihydrogesterone has also been rec
ommended, both before and for 6 months after surgery.63 
Tamoxifen has been used as an adjuvant after reduction 
mammoplasty for gross cases.64 On the whole, surgery is 
at present the only reliable method of control, even then 
retained breast tissue may cause further problems. It is 
usually advised that the operation is deferred to the age 
of 17, but this is purely arbitrary and in the most severe 
forms surgery cannot be delayed.

Modest degrees of hypertrophy are much more 
common than the gross examples, and in this age group 
psychological reactions are particularly distressing. Taunts 
and ridicule from peers may take the situation out of 
perspective, increasing the difficulty of making a decision 
about reduction mammoplasty.

Hypertrophy	in	pregnancy		
(gravid	hypertrophy)

Very occasionally, bilateral or unilateral gross hypertro
phy occurs in relation to pregnancy, usually the former. 
The aetiology is uncertain, but there is an increased  
incidence of a maternal family history, and in some cases 
there appears to be a paternal element, in that it has 
occurred in the first pregnancy following remarriage. 
Beischer et al. report three cases and give a helpful review 
of the literature.65 It occurs in about 1 : 100 000 pregnan
cies. It may not occur in the first or second pregnancy, 
but once it occurs it is very likely to recur with subsequent 

Fig. 15.7  Adolescent hypertrophy. This degree of enlargement 
causes great psychological and physical embarrassment. It may be 
more severe and acute than shown here.
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pregnancies. It may arise very early, becoming obvious 
before the first period is missed. The breasts always lose 
the ability to produce milk, as would be expected with 
the defective lobular formation.

Treatment of this condition should follow the same 
guidelines as adolescent hypertrophy, although it may 
progress to the stage where ulceration or infarction may 
occur. Medical treatment is not usually effective; in one 
case reported tamoxifen, bromocriptine and steroids were 
ineffective.66 In some of the more extreme cases occurring 
in pregnancy, more than one resection may be needed  
 if further progression occurs.5 Usually a combination of 
antihormone therapy and surgery is required to curtail 
the problem and the patient should be warned that a 
similar event might occur in subsequent pregnancies. 
Some authors suggest that the appropriate treatment is 
bilateral total mastectomy with reconstruction.67 In such 
a case occurring in the first 12 weeks of the third preg
nancy, bilateral total mastectomy was performed (remov
ing 6.5 and 7 kg, respectively) and the pregnancy carried 
to a successful conclusion.68

In less severe cases, regression can be expected postpar
tum, although not necessarily complete. There is a high 
probability of recurrence (perhaps more severe) in subse
quent pregnancies.

Elevation of parathyroidrelated protein and hypercal
caemia has been reported in association with mammary 
hypertrophy.69 In this context it is worth noting that 
Liapis et al.70 found evidence that parathyroidlike protein 
is involved in normal breast differentiation.

Excessive postlactational involution

Women not uncommonly complain that after pregnancy 
and lactation, their breasts involute excessively and are 
much smaller than before. This is to be regarded as physi
ological. If the involution is marked and the psychologi
cal distress is great, augmentation mammoplasty is well 
justified. It is usually performed by submammary or sub
pectoral silicone implants (Fig. 15.8).

Fig. 15.8  (A) Bilateral silicone breast augmentation; (B) detail of underlying breast tissue is severely limited.

A B
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Fig. 15.9  Mammographic images following removal of silicone 
implants; right side shows resultant heavily calcified focus with 
scarring.

Fig. 15.10  Sagittal MRI showing inframammary leak of silicone in a 
woman with implants.

Fig. 15.11  So called ‘snow storm’ sonographic appearance of 
leaked silicone in a patient with implants.

Genetic abnormalities involving  
the breast

A number of genetic abnormalities involve the breast in 
addition to those arising as disorders of development. 
They may cause clinical and imaging problems, and lead 
to unnecessary or inappropriate biopsy if not recognized. 
An example is the Carney syndrome, where multiple 
breast fibroadenomas or ductal adenomas may be part of 
a multisystem disorder.71 They are dealt with in parts of 
this book appropriate to the individual condition.

Surgical treatment

Details of surgical treatment are beyond the scope of this 
text and the reader is referred to the plastic surgery litera
ture. In general hypoplastic breasts may be considered for 
augmentation mammoplasty with prosthesis insertion. 
Patients undergoing such procedures need to be aware of 
the risks with relation to difficulties with later imaging 
(see Figs 15.9–15.11), capsular contraction and infection. 
For those of childbearing age, concern has been expressed 
at possible effects on the fetus.72 Patients with large breasts 
may be considered for reduction mammoplasty, and pro
cedures have been described to correct deformities such 
as tubular and fused breasts.
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The male breast

Key points and new developments

1.	 Gynaecomastia	is	the	only	common	condition	affecting	the	male	breast.

2.	 Careful	assessment	is	required	to	exclude	rare	cases	of	male	breast	cancer.

3.	 An	underlying	cause	should	be	considered.

4.	 Drug	treatment	is	problematic.

5.	 Surgical	treatment	needs	careful	consideration.

6.	 Atypical	infective	episodes	should	raise	the	possibility	of	HIV	infection.	Men	seek	advice	for	similar	reasons	to	women;	either	
they	fear	cancer	or	the	symptoms	themselves	may	be	troublesome.	The	characteristic	presentations	of	ANDI	are	rare	but	do	
occur	occasionally.	Many	of	the	non-ANDI	conditions	described	in	this	text	are	seen	nearly	as	frequently	in	men	as	women.

changes that would now be described as pseudogynaeco-
mastia although Paulus Aegina had described surgery for 
gynaecomastia in the first century AD. The term appears 
to have been reintroduced in the 1860s.1,2 The alternative 
term of gynaecomazia is now regarded as obsolete.

Gynaecomastia is defined as an enlargement of the 
ductal and stromal tissue of the male breast, which is 
palpably and histologically different from the surround-
ing subcutaneous fat. It may range in size from a small 
retroareolar button of tissue to enlargement indistin-
guishable from the normal female breast. The ratio of fat 
to fibrous stroma is variable.

Gynaecomastia may be either primary (physiological) 
or secondary (to a defined extramammary stimulus). It 
requires careful distinction from pseudogynaecomastia, a 
condition sometimes referred to as lipomastia, in which 
the external appearance suggests the presence of breast 
tissue, but palpation (and histology) reveals that the 
swelling is all fat with no increase in breast tissue.

Development of the male breast

Before puberty, breast development is similar in males 
and females; in neonates the incidence and behaviour of 
mastitis neonatorum is identical. The incidence of absent 
breast or nipple and presence of supernumerary nipples 
is similar to that found in the female. At puberty, the male 
breast develops ductal structures but, in the absence of 
oestrogenic stimulation, lobular structures are not formed. 
It follows that the majority of male breast pathology 
relates to ductal structures but in the presence of long-
term oestrogen stimulation pathology related to lobular 
structures may occur.

Gynaecomastia

Gynaecomastia is the commonest condition affecting the 
male breast. The term was used by Galen to describe the 
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Clinical	presentation

The patient usually presents with a swelling of the breast, 
often unilateral (Fig. 16.1), which is frequently tender. 
He may be concerned about the tenderness itself,  
cosmetic appearance or the possibility of underlying 
malignancy. In many cases, especially in secondary gynae-
comastia, changes are asymptomatic and are noted by the 
attending physician. Rarely, nipple discharge may be 
associated with gynaecomastia. Kapil & Verma.3 found 
only nine cases in 22 years of studying cytology from 
patients with gynaecomastia.

Examination reveals a firm disc of retroareolar tissue, 
which is mobile and often tender. There is usually a clear, 
but not sharp, demarcation of the firm, often slightly 
tender, breast tissue from softer surrounding fat. It needs 
to be distinguished from carcinoma of the male breast 
and pseudogynaecomastia, retroareolar fat deposition in 
obesity. The hallmark of gynaecomastia is its concentric-
ity, if an eccentric mass is found an alternative diagnosis 
should be considered and fine needle aspiration (FNA) 
and/or core biopsy performed. At the initial assessment 
careful examination is needed to decide whether the 
enlarged breast is due to breast tissue, fat or muscle. In 
cases where clinical examination leaves doubt, mammog-
raphy or ultrasound will allow quantification of the 
amount of fat and breast parenchyma. Hypertrophy of 
the pectoral muscles may simulate or accentuate gynae-
comastia. Such changes are particularly likely in weight-
lifters, who may have gynaecomastia from steroid use, so 
the pectoral contribution should be assessed separately.

Histology

The histological pattern of gynaecomastia progresses 
from an early, active phase to, eventually, an inactive 
senescent phase. This progression occurs no matter what 
the aetiology, and is even seen when the hormonal stimu-
lus continues. In the active or florid phase there is prolif-
eration of ducts with active epithelial proliferation and 
hyperplasia of the periductal stromal tissue. Multiplica-
tion, branching and elongation of the ducts may accom-
pany the ductal proliferation. There is also periductal,  
or more widespread, infiltration by plasma cells, lym-
phocytes, and large mononuclear cells (Fig. 16.2).4 When 
the inactive stage has been reached there is atrophy of the 
ductal epithelium with prominent stromal fibrosis. As the 
process passes into the inactive phase, breast enlargement 
may diminish, although dense fibrous tissue means that 
the gynaecomastia is unlikely to regress completely. Kono 
et al.5 studied the role of Ki-67 during the development 
of gynaecomastia and found that early in gynaecomastia 
the levels of expressed Ki-67 were raised but falling off in 
the fibrous stage. They consider that gives some indica-
tion of the likelihood of a response to hormonal 
manipulation.

Lobular formation seems to occur only after long-term 
oestrogen treatment or in Klinefelter’s syndrome6 although 
Anderson and Gram7 described six cases of focal lobular 
formation in a series of 76 surgical resections in which 
they failed to identify a source of oestrogens and so con-
cluded that oestrogenic stimulation was unnecessary for 
acinar formation. In view of the obscure source of some 

Fig. 16.1 Unilateral, pubertal gynaecomastia in a male. Fig. 16.2 Typical histological features of gynaecomastia.
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exogenous oestrogens,8 this view must remain unproven. 
Azzopardi9 has commented on the lack of periductal 
elastic tissue in these patients in comparison to the 
female.

Cytology

Cytology of gynaecomastia shows considerable variation. 
Kapil and Verma10 reported a study of 389 cases seen over 
22 years. Florid gynaecomastia with ductal and stromal 
proliferation often with focal cytological atypia and 
numerous background naked myoepithelial nuclei was 
noted in 134 (34%). Columnar cells, apocrine cells and 
foam cells were also seen in some of the samples. The 
remaining 255 cases showed benign ductal cells. In a 
second study, Kapil and Verma3 found similar changes in 
nipple discharge from male breasts. In another study of 
100 men, Amrikachi et al.11 reported cytological findings 
as: cohesive sheets of cells containing 20–1000 cells 
(98%); scattered, single, bipolar cells (78%); spindle cells 
(68%); ductal epithelial atypia (26%); apocrine metapla-
sia (8%); and foamy histiocytes (12%). In nine cases the 
atypia was marked, and in two of them the possibility of 
malignancy could not be ruled out.

The cytopathology of gynaecomastia is so variable that 
in the past a mistaken diagnosis of breast cancer has been 
made. A number of series now suggest that given appro-
priate experience this is no longer the case. For example 
Siddiqui et al.12 reported their findings in 614 male breast 
samples over 10 years. They claimed a sensitivity of 95.3% 
and a specificity of 100%. They commented on the rela-
tively high rate of inadequate samples. Westenend and 
Jobse13 from the Netherlands reviewed 153 FNA samples 
in male patients and, after excluding 13% inadequate 
samples, were able to claim 100% sensitivity and 89% 
specificity. They had no false positives based on either 
histological specimens or follow-up on a national data-
base. These studies suggest that the cytological changes of 
gynaecomastia are now so well known that false positives 
should be avoided.

Incidence

The histological incidence of gynaecomastia at autopsy 
has been estimated by Sandison6 as 4% and by Anderson 
and Gram14 as 55%. However, Anderson and Gram14 
described three phases of gynaecomastia: active, inactive 
and intermediate. Only a few (7%) of the cases were 
active or intermediate so that there is less discrepancy 

than is immediately apparent. Williams,15 in her autopsy 
study of 447 cases, found 38 (8%) to have florid gynae-
comastia, 140 (31%) to have the more indolent form and 
the remaining 269 to have no histological evidence of 
gynaecomastia. She found associations with prostatic 
disease even after patients receiving oestrogen therapy 
had been excluded. She also found correlations with  
cirrhosis, and adrenal and testicular changes.

A review of the literature reveals conflicting informa-
tion on the prevalence and significance of gynaecomastia. 
Specialist endocrinologists who see a selected group of 
patients may consider the development of gynaecomastia 
to be of sinister significance. In one series it was consid-
ered that 27 out of 46 cases had endocrine causes suscep-
tible to, or curable by, endocrine therapy.16 It is unusual 
to find a defined endocrinological cause in patients 
referred to a surgical clinic.

Mild forms of gynaecomastia are very common 
although presentation as a clinical complaint is far less 
frequent. Nydick et al.17 showed in their study of 1855 
Boy Scouts, that the overall incidence between the ages 
of 10 and 16 was 38%; this reached a maximum of 65% 
in the 14-year-old boys, which had dropped to 14% in 
those of 16 years. Nuttall,18 in his study of 306 men 
showed that an incidence of 17% in youths in their  
late teens gradually increased in the following decades  
so that the incidence was 57% in those over 50 years.  
The overall incidence was 36% and in the vast majority 
bilateral disease existed. Figure 16.3 combines the find-
ings of Nydick et al.17 and Nuttall.18 Georgiadis et al.19 
found 40.5% of 954 healthy men aged 18–26 to have 

Fig. 16.3 The age incidence of gynaecomastia found on routine 
examination. (Derived from Nydick et al.17 and Nuttal.18, by 
permission.)
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gynaecomastia. The majority of these were bilateral but 
14% were unilateral. They also established a relationship  
with obesity in this age group, as did Ersoz et al.20

The literature, however, provides conflicting informa-
tion on the laterality of gynaecomastia; for example, in 
his study of the radiology of 40 patients with this condi-
tion Dershaw21 found 28 had unilateral disease, 4 had 
symmetrical involvement and 8 had bilateral but asym-
metrical involvement. In another radiological study, 63% 
of 94 patients had bilateral but usually asymmetrical 
involvement.22 The variations in these reports probably 
reflect referral patterns, as diagnostic doubt is likely to be 
increased when the condition is unilateral.

Primary gynaecomastia is usually considered under the 
headings neonatal, pubertal and senescent, although, as 
can be seen from the foregoing, it would be better to 
regard it as a continuum with a peak at puberty, which 
falls in the late teens to be followed by steadily increasing 
incidence with age, as illustrated in Figure 16.3.

Aetiology

Because of the clear relationship between the incidence 
of gynaecomastia and hormonal events, the role of an 
endocrine abnormality in gynaecomastia needs to be  
seriously considered.

Androgen physiology

The major androgen in the adult human male is testoster-
one produced by the testes; the normal adrenal gland 
produces an insignificant amount of this hormone. The 
active hormones are dihydrotestosterone, produced 
peripherally from testosterone at its site of action, and 
androstenedione, which is derived from the adrenal 
cortex. Both testosterone and androstenedione may be 
converted to oestrogens by peripheral aromatization.

Hormonal defect in gynaecomastia

The putative hormonal defects in gynaecomastia have 
been well studied. Prolactin appears to have no influence 
on the development of gynaecomastia.23,24 A number of 
studies have shown a relative alteration in circulating sex 
steroids in patients with gynaecomastia. Lee25 prospec-
tively studied 29 boys, 20 of whom subsequently devel-
oped gynaecomastia. Those who did so had a transient 
increase in oestrogen levels before the gynaecomastia 
became clinically apparent. Moore et al.24 studied 30 

pubertal boys with gynaecomastia and 20 without and 
demonstrated a lower d4-androstenedione/oestrone and 
oestradiol ratio (the testosterone/oestrone ratio remain-
ing normal) in the affected boys and postulated that the 
cause was peripheral conversion of adrenal androgens to 
oestrone and oestradiol. Ersoz et al.20 evaluated patients 
with idiopathic gynaecomastia. They found an increased 
body mass index in the patients that correlated with a 
reduced testosterone and luteinizing hormone level. 
Oestradiol was unchanged. They postulated that increased 
peripheral aromatization was a likely explanation.

Pirke and Doerr26 have shown that the androgen:oes-
trogen ratio falls with increasing age, an observation that 
fits well with the observation of increasing incidence of 
gynaecomastia with age.18 Despite these somewhat incon-
sistent results, it seems likely that the development of 
gynaecomastia is the result of a relative increase in the 
levels of circulating oestrogens with respect to androgens 
and that in most cases of primary gynaecomastia this is 
the operative mechanism. It seems likely that examples 
of secondary gynaecomastia, except those related to drugs, 
are due to a similar perturbation of hormonal equilib-
rium. The mechanisms by which these changes may occur 
have been reviewed by Wilson et al.27 Unilateral gynae-
comastia presumes an end-organ factor, presumably 
related to hormone receptors or local hormone conver-
sion, but which remains an endocrinological enigma.

Physiological	gynaecomastia

Infantile

A small percentage of male neonates have noticeable 
breast enlargement due to circulating maternal hormones. 
This resolves by the age of 4 months. It is usually bilateral 
but may be unilateral. No treatment beyond reassurance 
of the mother is required.

Adolescence

This is a common age to develop gynaecomastia. Nydick 
et al.,17 in their study of 1855 Boy Scouts aged between 
10 and 16, found a 38% incidence of gynaecomastia. 
They have shown that the majority resolved within 6 
months, although 27% of cases persisted for 2 years and 
8% for 3 years. In 25% of cases, the disease was unilateral 
but, when bilateral, the sides were usually affected to dif-
ferent degrees and the onset was usually asynchronous.

Rarely, pubertal gynaecomastia may be familial. In one 
such family, elevated oestrone levels were detected.28
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Adult

Asymptomatic gynaecomastia in the adult usually persists 
unless a reversible underlying cause is found. When 
symptomatic, it runs a variable course and often under-
goes spontaneous remission, although examination will 
reveal persisting enlargement of the breast disc. Psycho-
logical stress has been postulated as a possible cause of 
intermittent gynaecomastia.29

Secondary	gynaecomastia

A number of disparate conditions are associated with 
gynaecomastia as summarized in Table 16.1. When the 
clinical sign of gynaecomastia is so common in healthy 
men, care needs to be taken in ascribing such findings  
to underlying pathology or medication. A number of 
well-described associations do, however, merit some 
discussion.

Tumours

A number of tumours that secrete hormones may be 
associated with gynaecomastia. Both teratomas and semi-
nomas of the testis may secrete sufficient oestrogens to 
produce gynaecomastia. In a study of 636 patients with 
testicular tumour, 10% presented with extratesticular 
complaints and gynaecomastia or mastalgia was the 
second most common of these. Many of these patients 
had inappropriate treatment, although the correct diag-
nosis should have been suggested by abnormal testicular 
findings, raised serum markers or cryptorchidism.30 Bron-
chogenic carcinoma is a well-recognized source of ectopic 
hormone production and may also produce hormones 
with oestrogenic activity. Tumours of the pituitary adrenal 
and hypothalamus may also produce gynaecomastia,  
presumably mediated via the testis by gonadotropic 
hormones.

Klinefelter’s syndrome

This chromosomal anomaly, when an apparent male has 
an XXY karyotype, is due to nondisjunction of the paren-
tal sex chromosomes. The clinical features of the syn-
drome are testicular atrophy, eunuchoid habitus with 
female hair distribution and gynaecomastia. Confirma-
tion of the diagnosis depends on chromosomal examina-
tion. The gynaecomastia in this condition is unusual in 
that the patient may develop lobular structures,6 and is 
associated with an increased incidence of carcinoma.31

Secondary testicular failure

Testicular damage from any cause may result in decreased 
testosterone production and a change in the androgen:
oestrogen ratio. The absolute levels of oestrogen do not 
need to be raised for gynaecomastia to occur. Viral orchi-
tis, most commonly due to mumps, is the most frequent 
cause of testicular atrophy but a variety of causes should 
be considered. Leprosy is a common cause in relevant 
geographical areas. One in five cases of lepromatous 
leprosy has gynaecomastia due to testicular involvement, 
which in turn is due to the preference of the organism for 
cooler parts of the body.32

Liver failure

With the exception of drug-induced changes, this is prob-
ably the commonest cause of secondary gynaecomastia. 
The failing liver fails to eliminate androstenedione, which 

Table 16.1 Causes of secondary gynaecomastia

DECREASED ANDROGENS

Reduced production

Congenital anorchia

Chromosomal abnormalities, e.g. Klinefelter’s syndrome

Bilateral cryptorchidism

Viral orchitis

Bilateral torsion

Granulomatous disease

Renal failure

Androgen resistance

Testicular feminization

INCREASED OESTROGENS

Increased secretion

Testicular tumours

Carcinoma lung

Increased peripheral aromatization

Adrenal disease

Liver disease

Starvation re-feeding

Thyrotoxicosis

DRUG INDUCED

See Table 16.3
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is then available for peripheral conversion to oestrogens 
by aromatization.33

Starvation re-feeding

The mechanism by which this occurs is probably related 
to the fatty liver change that occurs in such patients. 
Originally described in liberated prisoners of war,34 it 
may also be seen in patients who have been severely ill 
on intensive care units.

Drugs

A large number of drugs have been implicated in the 
development of gynaecomastia (Table 16.2). When the 
finding of gynaecomastia is as common as it appears to 
be, isolated case reports need to be treated with scepti-
cism. Thompson and Carter35 have reviewed the literature 
on drug-induced gynaecomastia. They conclude that 
calcium channel blockers, cancer chemotherapeutic 
agents, histamine2 receptor blockers, ketoconazole and 
spironolactone may cause gynaecomastia. They consider 
the evidence regarding digitalis, neuroleptic agents and 
marijuana as inconclusive. These changes are produced 

either by a relative increase in oestrogenic activity or inhi-
bition of androgenic activity. Administration of female 
sex hormones, for example stilboestrol in treatment of 
prostatic cancer, not surprisingly lead to increased breast 
development. Perhaps more surprising is that enough 
oestrogen may be absorbed from topical preparations to 
cause gynaecomastia.36–40

Some drugs have antiandrogenic effects either as part 
of their intended therapeutic action, e.g. cyproterone used 
for prostatic cancer, or as an unwanted and unexpected 
effect as seen with cimetidine or spironolactone (Fig. 
16.4). The gynaecomastia of spironolactone, almost  
universal when used for treating hepatic ascites, may be 
avoided by administration of its active metabolite, sodium 
canrenoate.41

Rodriguez and Jick42 studied a population of 81 000 
men receiving anti-ulcer drugs to quantify the incidence 
of gynaecomastia. Cimetidine carried a relative risk of 
some seven times. The risk was dose related, so that 
current users on a dose of 1000 mg had a risk of 40 times 
non-users, and was highest 7–12 months after starting 
cimetidine. Misoprostol, omeprazole and ranitidine 
carried no significant risk. Spironolactone and verapamil 
carried a risk equivalent to cimetidine.

A current fashion among weightlifters to take anabolic 
steroids with tamoxifen to counteract the resulting gynae-
comastia can produce histological changes suggestive of 
premalignancy, though we have not yet seen a case of 
invasive cancer from this combination.

The mechanisms by which drugs produce the changes 
of gynaecomastia vary. In broad theoretical terms they 

Table 16.2 Drugs associated with gynaecomastia

Drug Mechanism

Androgens ? Peripheral aromatization

Cyproterone Antiandrogens

Spironolactone

Digitalis Bind to oestrogen receptors and 
oestrogenic activity

Cannabis

Griseofulvin

Phenothiazines Disturbance of gonadotrophin control

Reserpine

Tricyclics

Cimetidine

Methyldopa

Isoniazid

Metoclopramide

After Hall et al.
Fig. 16.4 Bilateral gynaecomastia due to spironolactone therapy.
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could act by inhibiting testosterone production, by 
increasing peripheral aromatization or by direct stimula-
tion of the oestrogen receptors in breast tissue. Satoh et 
al.43 systematically evaluated the effect of 29 drugs known 
to be associated with gynaecomastia and found no 
changes in either the aromatase or sulphatase pathways 
at clinical concentrations. The known mechanisms of 
action are indicated in Table 16.3.

Assessment	of	gynaecomastia

Clinical

In the majority of patients, history and examination will 
reveal the likely cause of the gynaecomastia. The age of 
onset, relation to drug ingestion and underlying ill health 
are the main pointers from the history. As drugs are a 
potent cause of gynaecomastia, a careful drug history is 
essential. While most causes are obvious, it is worth 
remembering that dermal oestrogens may cause gynaeco-
mastia in both children38,39 and adults.36,37,40 In this last 
study, an epidemic of gynaecomastia in Haitian refugees 
was found to be due to phenthrin used as a delousing 
agent.

Examination of the liver, testes and chest as well as the 
gynaecomastia itself is clearly important.

Investigation

Investigation should be confined to liver function tests 
and a chest radiograph in the older patient, unless there 
is reason to think that there is an underlying endocrine 
abnormality, when more sophisticated investigations 
may be indicated.

Exclusion of malignancy

Confirmation of the diagnosis, with imaging and tissue 
diagnosis, should be sought in those patients at an age 
where cancer is a possibility. This is particularly impor-
tant in the absence of a well-defined cause, in unilateral 
disease and when the palpable mass is eccentric instead 
of having the usual concentricity.

Dershaw21 has reviewed the role of mammography in 
the male breast. Gynaecomastia appears as a flame-shaped 
opacity extending into the surrounding fat. It is possible 
to distinguish those patients on oestrogens when the 
breast takes on the appearance of the female. Cases of 
pseudogynaecomastia can be readily identified by  
the absence of breast tissue. Malignancy can usually  
be diagnosed by mammography. For example, Evans  
et al.44 showed an overall accuracy of 90% in distinguish-
ing benign from malignant change in the male breast  

Table 16.3 Drugs that induce gynaecomastia by known mechanisms

Oestrogen-like, 

or binds to 

oestrogen 

receptor

Stimulate 

oestrogen 

synthesis

Supply 

aromatizable 

oestrogen 

precursors

Direct 

testicular 

damage

Block 

testosterone 

synthesis

Block 

androgen 

action

Displace 

oestrogen 

from SHBG

Oestrogen vaginal 
cream

Gonadotropins Exogenous 
androgen

Busulfan Ketoconazole Flutamide Spironolactone

Oestrogen-
containing 
embalming cream

Growth 
hormone

Androgen 
precursors (i.e. 
androstenedione 
and DHEA)

Nitrosurea Spironolactone Bicalutamide Ethanol

Delousing powder Vincristine Metronidazole Finasteride

Digitalis Ethanol Etomidate Cyproterone

Clomiphene Zanoterone

Marijuana Cimetidine

Ranitidine

Spironolactone
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in 104 cases in which histological confirmation was 
available.

The value of ultrasound is in defining focal abnormali-
ties in dense fibrotic breast tissue (Fig. 16.5). MRI has not 
been systematically evaluated but may help to distinguish 
true from lipomatous gynaecomastia in patients on treat-
ment for HIV.

Fine needle aspiration cytology and core biopsy

We prefer core biopsies to aspiration cytology in any case 
of doubt. The older concerns about the reliability of cytol-
ogy have been addressed (see above) so with an experi-
enced cytologist this investigation can be pursued with 
confidence.

Treatment

Two premises govern the management of gynaecomastia. 
First, most cases are due to minor hormonal imbalances 
or to drugs and carry no serious significance. Second, a 
serious cause should be considered in each case and, in 
the older patient, breast cancer excluded. In the majority 
of cases reassurance that this is a benign self-limiting 
condition that is not premalignant will suffice. A minority 
of patients will require treatment for either tenderness or 
cosmesis.

Treatment of the secondary gynaecomastia

If a cause for the gynaecomastia is identified, it will resolve 
with treatment of the underlying abnormality or with-

drawal of the offending drug. If, for some reason, the 
disease is not amenable to treatment or, if continuation of 
a drug is essential and treatment of gynaecomastia is still 
considered necessary, the plan for treatment of primary 
gynaecomastia may be followed with advantage.

Treatment of primary gynaecomastia

For the minority of patients in whom firm reassurance 
proves inadequate a number of options are open.

Drug therapy

A hormonal basis for gynaecomastia is widely accepted 
so it is not surprising that attempts have been made to 
correct the putative abnormality. What is surprising is 
that no agent has been studied in a systematic manner. 
Initially, drugs such as testosterone and clomiphene were 
used. Testosterone has been reported to be of variable 
value but occasionally produces a dramatic effect;45 para-
doxically, the gynaecomastia may get worse because of 
the peripheral aromatization of the testosterone. Eberle 
et al.46 treated four pubertal patients with dihydro-
testosterone heptanoate, which does not undergo periph-
eral aromatization, and claimed good results. The clinical 
improvement was associated with falls in circulating oestra-
diol, luteinizing hormone (LH), follicle-stimulating 
hormone (FSH) and free testosterone. There had been no 
return of symptoms during a follow-up period ranging 
between 5 and 15 months. Dobs et al.47 compared transder-
mal testosterone with intramuscular testosterone to treat 
hypogonadal men. Gynaecomastia resolved more fre-
quently during transdermal treatment (4 of 10 patients) 
than with i.m. treatment (1 of 9 patients). Beveniste et al.48 
used topical dihydrotestosterone to treat four patients 
with antiretroviral-induced gynaecomastia and claimed 
that all had complete relief of symptoms.

Clomiphene citrate, which appears to act locally as an 
antioestrogen49 has been used in prepubertal gynaeco-
mastia. Leroith et al.49 used a dose of 100 mg with a 64% 
response rate in 22 boys. Stephanas et al.50 reported that 
18 of 19 patients responded to clomiphene 50 mg daily 
whereas Plourde et al.51 found a similar dose unsatisfac-
tory in a group of 12 patients.

It is not surprising that tamoxifen has been tried in men 
with gynaecomastia, although it is not licensed for this 
indication. The earliest report dates from 1979.52 Parker  
et al.53 reported a crossover study of 10 men between the 
ages of 54 and 80. Seven regressed, one of whom recurred 
after cessation of treatment. No patient responded to the 

Fig. 16.5 Male breast ultrasound image showing florid 
gynaecomastia; well-developed glandular breast tissue beneath the 
areola.
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placebo. McDermott et al.54 reported a crossover trial in six 
men with painful gynaecomastia; five of six men responded 
to the tamoxifen and one of six during the placebo phase. 
There was a significant rise in luteinizing hormone and 
total oestradiol during tamoxifen treatment. The largest 
series reported is that of Alagaratnam,55 who treated 61 
Chinese men with idiopathic gynaecomastia with an 80% 
complete regression. Dosage was 40 mg tamoxifen daily 
for 2 months, and sometimes to 4 months. He noticed no 
untoward side effects with follow-up in excess of 3 years. 
Symptomatic response was seen in 2 weeks, although 
swelling took longer to resolve. Khan et al.56 reported their 
results in 36 men using 20 mg tamoxifen daily. Patients 
with fatty gynaecomastia were less successfully treated than 
those with ‘lump’ gynaecomastia who all derived benefit. 
Derman et al.57 treated 37 boys with pubertal gynaecomas-
tia without noting any long-term toxicity although two 
relapsed after cessation of treatment. Novoa et al.58 evalu-
ated the effect of tamoxifen in 25 pubertal boys and found 
changes in lipids and coagulation that mirrored those 
found in women but were quantitatively less marked. 
Tamoxifen is used by men taking anabolic steroids to 
prevent the development of gynaecomastia. Evans59 
reviewed the experience of 100 male steroid users in 
Cardiff, UK, and found significant use of tamoxifen to 
control the symptoms of gynaecomastia.

Buckle60 reported the results of danazol treatment in 
42 patients: 25 had marked regression of the gynaeco-
mastia and 10 moderate regression. The dosage used in 
adults was 100 mg three times daily increased to 200 mg 
three times daily if no response was seen, continued for 
between 4 and 6 months, followed by maintenance at the 
lower dose for 4 months. In adolescents the dosage used 
was 100 mg twice daily. Side effects were acceptable and 
no patient stopped treatment on account of these. The 
levels of testosterone fell during treatment, as did the 
levels of gonadotrophins; oestrogen levels were not meas-
ured. Daniels & Layer61 reviewed 175 consecutive male 
patients referred with breast symptoms over a 7-year 
period. Of these, 127 were considered to have gynaeco-
mastia. Twenty were treated with danazol with a satisfac-
tory response in 16. Three subsequently had surgery.

Jones et al.62 have reported a randomized study of 
danazol, which confirms its safety and the therapeutic 
benefit. Our own experience in 18 cases is that half of 
them obtain useful relief of symptoms. Tenderness disap-
pears rapidly in those who are going to respond but there 
has been slower change in the patients whose main com-
plaint is cosmetic. We have used varying doses between 

100 mg and 200 mg three times daily with no definable 
side effects. A typical course is 100 mg three times daily 
for 4 weeks then 100 mg twice daily for 8 weeks. Age of 
onset and duration of symptoms were not predictive of 
those who were going to respond, although a good 
response would not be expected in longstanding fibrotic 
cases. We have reviewed our own experience of danazol 
in 18 patients with a median age of onset of 21 years 
(range 12–54). It was unilateral in 11, painful in 14, focal 
in 5 and diffuse in 13. Seven patients had a complete 
response and three a partial response. Treatment failed in 
six patients and two failed to take the tablets. There were 
no side effects. The time to response was 6–12 weeks, and 
there was no recurrence at a median follow-up of 8 
months, extending to 18 months. A review of 13 of our 
recent patients with painful gynaecomastia confirmed 
that this is effective.63

Ting et al.64 have performed a randomized study that 
directly compared tamoxifen with danazol in 68 patients. 
The response rate in the tamoxifen group was higher 
(78% vs 40%) but was more often associated with relapse 
once the treatment was stopped.

It has been postulated that aromatase inhibitors may 
be useful in gynaecomastia,65,66 but although there are 
sporadic reports of the use of early aromatase inhibitors65 
none of the new generation of aromatase inhibitors 
appears to have been studied in the context of 
gynaecomastia.

There is thus no clear consensus on the optimum 
medical treatment of gynaecomastia for the small number 
of patients who require it. Gynaecomastia is not a recog-
nized indication for any of these treatments and long-
term side effects have not been adequately evaluated. 
Until such time as results from formal trials are available, 
tamoxifen 20 mg daily seems to be the best documented 
of the available treatments. Apart from the need to con-
sider drug interactions, these comments are pertinent to 
secondary gynaecomastia.

Prevention	of	gynaecomastia

Gynaecomastia is such a frequent consequence of treat-
ment of prostatic cancer with bicalutamide that four ran-
domized trials have been reported of attempts to alleviate 
this problem. Boccardo et al.67 compared the effect of 
tamoxifen and anastrazole in 114 patients: 73% of 
patients with bicalutamide alone developed gynaecomas-
tia reduced to 10% with those who had tamoxifen 20 mg 
daily and 51% in those who had anastrazole 1 mg daily. 



Benign	disorders	and	diseases	of	the	breast

266

Similar results were reported by Saltzstain et al.68 Perdona 
et al.69 reported on 150 on bicalutamide either alone or 
in combination with tamoxifen 10 mg daily or with radio-
therapy. The gynaecomastia rates were 68%, 8% and 
34%, respectively. Fradet et al.70 found a dose-dependent 
protective effect of tamoxifen in bicalutamide-treated 
patients with prostatic cancer. Only 8.8% patients on 
20 mg tamoxifen per day developed gynaecomastia. In 
none of these trials was any detrimental effect on tumour 
response detected.

It seems from the results of these studies that tamoxifen 
is more effective in preventing gynaecomastia than either 
the aromatase inhibitor or radiotherapy. It also suggests 
that end-organ changes are at least as important as changes 
in circulating hormones in the genesis of gynaecomastia. 
Furthermore, Perdona et al.69 found tamoxifen effective 
in those in the original control group who developed 
gynaecomastia.

Radiotherapy

Prophylactic irradiation therapy of breast tissue to prevent 
the gynaecomastia that regularly accompanies the hor-
monal treatment of prostatic cancer is effective.71 Widmark 
et al.72 evaluated patients with prostatic cancer in a Scan-
dinavian trial in which prophylactic radiotherapy was 
given as a single fraction of 12–15 grays. The incidence 
of gynaecomastia symptoms fell from 81% in controls to 
28% in those treated. The use of radiotherapy in preven-
tion of gynaecomastia has been reviewed by Dicker.73 
Later reports such as that by Van Poppell et al.74 suggest 
that the benefit once the gynaecomastia has developed is 
much smaller.

Surgery

When reassurance is inadequate, and drug treatment 
either inappropriate or unsatisfactory, surgical removal 
of the breast tissue is indicated. Although the operation 
is usually described as a subcutaneous mastectomy, it 
is important to leave a small area of subareolar breast 
tissue, as overzealous resection will replace the cosmetic 
deformity of a swelling with one of a hollow. In obese 
patients particularly, the cosmetic benefit may be mar-
ginal, and the patient should appreciate the difficulty in 
judging the right amount of tissue. Too much or too 
little removed from the obese is likely to leave a dis-
satisfied patient. In other cases, the gynaecomastia may 
merge with firm subcutaneous fat rather than form a 
localized protrusion and these cases are also unlikely to 

get a satisfactory cosmetic result from surgery. In general, 
the overall results of surgery are disappointing, so much 
so that some purchasing groups are very restrictive in 
their indications for surgery. Recurrence arising from 
ductal tissue under the areola is well recognized; 
tamoxifen has been suggested as a possible treatment 
of such recurrence.

It is useful to be able to grade the degree of gynaeco-
mastia in assessment and planning treatment, as well as 
for comparing results. A three-stage grading was proposed 
by Simon and colleagues.75 Their classification is as 
follows:

• Grade I: Minor but visible breast enlargement 
without skin redundancy.

• Grade IIa: Moderate breast enlargement without skin 
redundancy.

• Grade IIb: Moderate breast enlargement with minor 
skin redundancy.

• Grade III: Gross breast enlargement with skin 
redundancy and ptosis so as to simulate a pendulous 
female breast.

With Grade I, IIa and IIb, treatment will leave the nipple 
approximately in its correct position. With Grade III, mas-
tectomy will leave unsightly skin folds and the nipple 
much lower than normal. To overcome this, Ward and 
Khalid76 have proposed an operation in which the nipple–
areolar complex is left mounted on a vertical deepithelial-
ized pedicle, which can be folded on itself to leave the 
nipple at its correct position.

Beckenstein et al.77 studied 100 normal males to iden-
tify the ideal parameters of nipple position and areolar 
diameter to assist the cosmetic outcome in these Grade 
III patients. They found that the nipple lies 20 cm from 
the sternal notch and 18 cm from the midclavicular line 
with an ideal nipple-to-nipple distance of 21 cm. The 
average areolar diameter is 2.8 cm.

Liposuction has established a place in the management 
of gynaecomastia. It is particularly useful when there is 
much fatty tissue and is more effective when used with 
ultrasound guidance.78 Fruhstorfer and Malata reviewed 
their results and found that a wide armamentarium of 
surgical procedures is necessary to produce a good result78. 
Some patients will need open resection and/or reduction 
of the skin envelope. Boljanovic et al.79 combined lipo-
suction and surgical resection of the residual glandular 
tissue under local anaesthetic. They reported that 80% of 
their 21 patients were satisfied with the results. Iwuagwu 
et al.80 used a mammotome, with ultrasound guidance, a 



The	male	breast 16

267

technique that may be more appropriate for very fibrotic 
examples of gynaecomastia.

On the basis of our early experience with a combina-
tion of liposuction for the fatty tissue and mammotomy 
for the residual fibroglandular tissue it seems to us likely 
that this minimally invasive approach will become the 
standard surgical approach.

Details of the surgical procedures will be found in 
Chapter 18.

Other male breast disease

Any other disease of the male breast is uncommon. 
However, most diseases of the breast that afflict women 
have also been reported in men from time to time. Not 
surprisingly, lesions that have their origin in lobular 
tissue are excessively rare but may occur in XXY pheno-
types and in patients with longstanding raised oestrogen 
levels.

Fibroadenoma

In his postmortem study Sandison6 records that one of 
his subjects had a localized fibroadenoma, a surprising 
finding in view of the absence of lobular activity in the 
male. Fibroadenomas require oestrogen stimulation so it 
is not surprising that most examples that have been 
recorded in males have mainly occurred in patients receiv-
ing oestrogen treatment for prostatic cancer; and even 
then the doses used have been in excess of those normally 
recommended.81 Davies and Wallace82 described a phe-
notypic male with complete androgen insensitivity who 
developed a fibroadenoma. Phyllodes tumours have also 
been described in men with gynaecomastia,83,84 indeed 
most recorded cases of male fibroadenomas are associ-
ated with gynaecomastia.85 Ansahboatene and Tavassoli86 
have reviewed the experiences of the US Armed Forces 
and described five cases all of whom also had gynaeco-
mastia. A condition equivalent to fibroadenomatoid 
hyperplasia of the female breast has also been described 
in a 69-year-old man on spironolactone.87

Duct	ectasia

This is a rare clinical entity, but Sandison6 in his postmor-
tem study of 500 men found that 6% of the specimens 

had histological evidence of duct ectasia. Anderson and 
Gram7,14 found 30 examples of ectatic ducts in 100 con-
secutive male autopsies but in only seven of these was it 
diffuse. In none of these patients was there periductal 
inflammation; there were no clinical associations and 
they considered that the findings were different from duct 
ectasia of the female breast. Tedeschi and McCarthy88 
described periductal mastitis in a male. Haagensen89 
describes a patient with nipple discharge, which was 
attributed to androgens, although the description of the 
pathological findings in this case suggests that he had at 
least some degree of duct ectasia with periductal inflam-
mation. The patient was clearly endocrinologically hypo-
gonadal, following mumps orchitis at the age of 4. We 
have seen a number of cases in the male, some of which 
have been previously reported.90 The patients have shown 
all the features of the condition as seen in women with 
nipple inversion, nipple discharge, abscess and fistula 
formation (Fig. 16.6). Whatever the underlying cause, 
treatment is by excision of the duct system as performed 
in postmenopausal women.

Not all periareolar infections in men are due to duct 
ectasia. More commonly, inflammatory masses around 
the nipple in men are due to retention cysts or infection 
in adjacent skin structures (Fig. 16.7).

HIV	and	the	male	breast

There are two facets to the development of breast swell-
ings in men who are HIV positive. Firstly, the incidence 

Fig. 16.6 A male patient with nipple discharge due to duct ectasia 
resulting in inflammation of the areolar skin.
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of duct ectasia is increased in HIV-positive males who 
have a propensity to develop subareolar abscesses.91,92

Breast infections and abscesses are being seen more 
commonly in HIV-positive and otherwise immunocom-
promised males. The bacteriology is often unusual and 
should arouse suspicion. In general, wide drainage and 
excision of necrotic material has been needed to obtain 
resolution.

Secondly, antiretroviral treatment is one of the recog-
nized causes of gynaecomastia. Careful evaluation of 
these patients is required because some of them will have 
lymphomas of the breast tissue. For example, Evans  
et al.93 evaluated 13 men with breast enlargement who 
were HIV seropositive. Nine had gynaecomastia, one 
lipomastia and three lymphoma. Allen et al.94 found that 
gynaecomastia could be reliably diagnosed by FNA in this 
group of patients. Thirteen of 15 patients in their study 
were on retroviral drugs known to be associated with 
gynaecomastia. The pathology of the breast associated 
with HIV infection has been reviewed by Pantanowitz 
and Connolly.95

Epithelial	hyperplasia

Sandison6 in his review of 500 postmortems in men 
records that 11 had significant epithelial hyperplasia, in 
three of whom it was associated with ectatic ducts. The 
clinical significance of this finding is uncertain. Anderson 

and Gram14 found seven cases of epithelial hyperplasia 
in their postmortem series. Waldo et al.96 reported a case 
of florid papillomatosis, a recognized premalignant con-
dition in women, in a man taking diethylstilboestrol. 
Carcinoma in situ is rare in the male breast. Cutuli et al.97 
reported 31 cases treated in 19 French Regional Cancer 
Centres over 21 years, but this represented 5% of all male 
breast cancers treated. Eleven patients had gynaecomastia 
and three had a family history of breast cancer. Forty per 
cent presented with a bloody discharge, 48% with a mass 
and 12% with both. The left breast was affected twice  
as commonly as the right. One case was bilateral, and 
several patients had received long-term treatment for 
gynaecomastia.

Half the patients had axillary node dissection and none 
was positive, so total mastectomy seems appropriate if it 
is clear that there is no invasion.

Local excision was followed by recurrence and some-
times invasive cancer, so this approach is to be 
condemned.

Nipple	discharge

Detraux et al.98 performed galactography in seven males 
with unilateral nipple discharge. The lesions causing dis-
charge were two papillomas, two carcinomas, two cases 
of duct ectasia and one breast abscess.

Treves et al.99 collected 42 male patients with a sero-
sanguineous discharge in 23 years and estimated that 
about 2% of male breast disease had nipple discharge as 
a symptom. Of their 42 cases, 18 were found to have 
benign disease and in many cases the discharge had been 
present for several years. The underlying causes in these 
cases were duct papilloma or gynaecomastia, all instances 
of bloodstained nipple discharge occurring with papil-
loma. An unusual case of bloodstained nipple discharge 
in an infant, associated with gynaecomastia,100 is proba-
bly a variant of mastitis neonatorum; the case described 
by Miller et al.101 is harder to categorize.

Reid-Nicholson et al.102 reported the experience from 
Sloan Kettering: 11 cases of papillary lesions in the male 
breast were seen in an 8-year period. The lesions ranged 
from papillary hyperplasia in gynaecomastia to invasive 
papillary carcinoma. All of the patients had a periareolar 
mass; only two had nipple discharge.

The galactocele described by Boyle et al.103 is also prob-
ably a variant of mastitis neonatorum.

Fig. 16.7 Young male with discharge from a retention cyst of an 
areolar gland; treated by local excision.
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Diabetic	mastopathy

Diabetic mastopathy is well recognized in young  
women with longstanding insulin-dependent diabetes 
type I, and a similar picture may be seen in male  
diabetics with apparent gynaecomastia. The histological 
picture is one of marked perivascular and periductal 
round cell infiltration with predominance of B lym-
phocytes, together with focal fibrosis. This histological 
picture of diabetic mastopathy is different from gynaeco-
mastia, with which it is likely to be confused 
clinically.104

Fat	necrosis

As with many other conditions, this occasionally is 
recorded in men.105

Adenoma	of	the	nipple

Azzopardi9 mentions seven male patients with this  
condition in the world literature, and records a case of 
his own. It behaves identically to the same lesion in 
women.

Mondor’s	disease

We have seen only one example of this condition (Fig. 
16.8) although Oldfield106 considers that at least a third 
of the cases occur in men.

Fig. 16.8 A case of Mondor’s disease in a male; the appearance is 
similar to that seen in women.
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burns, although quite trivial trauma to the developing 
breast bud may cause marked asymmetry.2

Burns

Burns of the chest wall are not uncommon in children, 
usually as a result of scalds.3 The resulting scars are 
unsightly and, if the nipple is involved, there may be 
subsequent problems with breastfeeding. Partial- 
thickness burns may be disturbing but are otherwise of 
little importance. Full-thickness burns may lead to failure 
of breast development, although in one series all 28 
patients with significant thermal injury involving the 
nipple–areola complex developed breasts in adolescence.4 
However, stimulation of viable breast tissue growth sub-
sequent to thermal injury can be inhibited by the tight 
burn scar in the overlying breast envelope. Such scarring 
can adversely affect the development, contour and posi-
tioning of the breast as well as the cosmetic appearance 
of the skin surface. If the scarring is severe, plastic surgery 
may play a useful role in management and pressure gar-
ments may help to minimize scarring. Complex proce-
dures may be required to correct the deformity and are 
best delayed until growth is complete.5 Young girls may 
require corrective surgery many years after the injury.6

Seatbelt injury

In adult life, blunt trauma is the most usual form. Even a 
clear history of injury, such as that obtained in car acci-
dents with bruising, does not exclude the possibility of an 
underlying carcinoma. The introduction of seatbelt legis-
lation has led to a number of reports of breast injury due 
to seatbelts, sometimes sufficient to cause complete dis-
ruption of the breast.7 The injury is caused by a combina-
tion of compression between the seatbelt and the rib cage, 
and shearing stresses associated with torsion of the body.

Introduction

This chapter brings together a number of conditions that 
do not conveniently fit elsewhere. Although individually 
uncommon, their main importance lies in their presenta-
tion that often clinically mimics carcinoma. These condi-
tions are mostly outside the concept of aberrations of 
normal development and involution (ANDI) and often 
reflect local manifestations of systemic disease although 
some are important in their own right as a source of 
morbidity. When the disease is already diagnosed, resolu-
tion of the problem is straightforward. When it is the first, 
or only, manifestation then diagnostic difficulty may be 
encountered. Adherence to the principles of triple assess-
ment coupled with an awareness of possible diagnoses 
will usually allow the problem to be identified without 
recourse to surgery. In the past, many such diagnoses 
have only been made on histological sectioning of the 
mastectomy specimen; the more rational approach to 
breast disease that now appertains means the diagnosis 
should be made before such a tragedy occurs. Hoda and 
Rosen1 have provided a useful review of some of the 
common pitfalls for the pathologist meeting unusual 
lesions.

Apart from glandular elements and supporting fibrous 
stroma, lesions may arise from blood vessels, nerves, fat 
and lymphatics. Lesions of the skin and underlying mus-
culoskeletal tissue are often of concern to patients but can 
usually be identified as being outwith the breast by careful 
clinical assessment.

Trauma

The breast is relatively infrequently damaged in trauma. 
The commonest injuries are blunt chest wall trauma and 
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The typical injury in a severe case is a furrowed deform-
ity in the line of the seatbelt. This may be masked initially 
by haematoma and soft tissue oedema, but as this resolves 
the defect in the breast may be seen and palpated. The 
architectural disturbance may be revealed on mammog-
raphy, ultrasonography and magnetic resonance imaging: 
in particular lipid cysts and parenchymal calcification 
occurring in a bandlike distribution.8 In less severe cases, 
the clinical features of fat necrosis are evident, but beware 
the possibility that the accident may only have served to 
draw attention to a pre-existing carcinoma, so formal 
evaluation is mandatory.

Fat necrosis

The most common sequel to trauma that gives rise to 
clinical problems is fat necrosis. This is one of those 
uncommon lesions that is perversely known to all medical 
students as a condition that simulates cancer. In spite of 
the universal teaching that fat necrosis may simulate 
cancer, procrastination with cancer still occurs because 
doctors accept a history of trauma from the patient and 
accept the possibility of a condition so familiar to 
them.

It would be better if the condition were unknown, for 
it is sufficiently rare in its classic form that no one would 
be disadvantaged if the condition were unrecognized 
without formal cytological or histological diagnosis. 
Breast cancer is 40 times more common than traumatic 
fat necrosis in Haagensen’s experience.9 The situation 
would have been very different in 1920 when Lee and 
Adair10 first reported it, for radical mastectomy was then 
commonly performed on clinical appearance alone. 
Sandison11 found evidence of fat necrosis in only two of 
his 800 autopsies.

It is now clear that fat necrosis may appear as a com-
plication of surgery on the breast. Mandrekas et al.12 
reported an incidence of 1% following 300 reduction 
mammoplasties. A more worrying scenario for the patient 
is the appearance of painful lumps in the region of scars 
following treatment for breast cancer. We have seen this 
in transverse rectus abdominis myocutaneous (TRAM) 
flaps used for postmastectomy reconstruction13 and after 
breast-conserving surgery with postoperative radiother-
apy. A number of reports now exist of fat necrosis devel-
oping in a breast treated by local excision and radiotherapy. 
In one study, 27% of 300 women developed clinical  
evidence of fat necrosis after wide local excision and 

brachytherapy.14 The incidence of fat necrosis after breast-
conserving treatment in breast cancer is usually under 
5%. When a new problem occurs, be it clinical or radio-
logical, it is wise to formally re-evaluate the breast before 
assuming that this represents recurrent cancer; for 
example, Chaudary et al. re-evaluated 17 patients, out of 
214 having breast conservation, with suspicious lesions 
but only seven were found to be due to breast cancer.15

Clinical features

Two distinct forms of fat necrosis occur: one simulates 
cancer; the other simulates simple cysts, although differ-
ing from uncomplicated cysts in having an added 
symptom of a dull, aching pain.

The first form is more common in elderly patients, 
perhaps because the involuted breast tissue is less able to 
absorb a sudden blow. The diagnosis is aided by the pres-
ence of bruising or redness of the skin, although this is 
not always present. The actual lump is usually small and 
attached to surrounding tissue. Later, a more florid, 
inflammatory picture may produce skin fixity and oedema, 
resembling both cancer and the chronic form of periduc-
tal mastitis (PDM). Mammography in this group may 
show features consistent with carcinoma with spiculation 
and linear calcification, but usually with a radiolucent 
centre.

The mammographic and ultrasound appearances of fat 
necrosis have been reviewed by Baillie and Mok16 and are 
quite variable. Ultrasound-guided biopsy is indicated; the 
typical findings are of necrotic fat cells associated with 
macrophages. In fat necrosis, section shows a small cavity 
with thick necrotic material and often white fat necrosis 
on the edge of the cavity. Other cases merge into a picture 
of haematoma with some fat necrosis around the edge.

The pathology is that of a chronic inflammatory reac-
tion with marked histiocytic reaction and peripheral 
fibrosis, which increases with time. The diagnosis should 
not be made without core biopsy for we have seen several 
cases where fat necrosis and cancer have been adjacent to 
each other. Mammography and cytology may both be 
helpful but needle biopsy is mandatory.

If there is a good history of trauma accompanied by 
bruising and typical fat necrosis seen on core biopsy, an 
expectant treatment plan may be pursued. If the lesion 
resolves no further action is required. If the lesion persists 
or enlarges, a rare event in our experience, operative inter-
vention may be indicated to confirm the diagnosis and 
to remove necrotic material. The series reported by  
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Pullyblank et al.17 illustrate some of the problems that 
may be encountered when treating patients with apparent 
fat necrosis. The second type of fat necrosis has been seen 
in our experience in women who present with tender 
swellings some time after quite severe trauma such as a 
car accident. Nothing is noted on inspection, but palpa-
tion reveals one or more tender cystic structures, which 
feel like ordinary cysts but with a sensation of slight 
thickening around the wall. Ultrasound may show cystic 
areas (Fig. 17.1) and mammograms may show calcifica-
tion (Fig. 17.2).

Aspiration produces a typical oily fluid (Fig. 17.3) and 
is curative. Occasionally the cysts may be multiple.

The mammographic and ultrasound features of fat 
necrosis have been reviewed by Bilgen et al.18 In general, 
the imaging allows a likely diagnosis of fat necrosis to  
be made, but confirmation by aspirating oil cysts and a 
core needle biopsy for those cases where solid tissue 
predominates.

Paraffinoma and silicone reactions

Early attempts at augmentation using injections of sili-
cone and paraffin had disastrous results with chronic 
discharging lesions which may appear at sites remote 
from the breast.19 The diagnosis is not always immedi-
ately apparent because an interval of up to 35 years may 
occur between the injection and re-presentation.19 
Although such procedures have long been abandoned, 
reports of late complications continue to appear in the 
literature20,21 and, given the mobility of populations, may 
occur anywhere. Alagaratnam and Ong19 recognized two 
modes of presentation: a painless hard mass clinically 
resembling cancer and hard masses with ulceration or 
sinus formation usually associated with lymphadenopa-
thy. A further aid to diagnosis is the mammographic 
finding of a characteristic honeycomb appearance. Ho  
et al. have delineated the magnetic resonance imaging 
(MRI) features of this condition.20

In the first group, treatment is by local excision without 
entering the paraffinoma; the paraffin remains liquid 
and, if spilt, will lead to recurrence of the problem. The 
cosmetic deformity may be considerable but is preferable 

Fig. 17.1 Ultrasound image of fat necrosis. This is a typical oil cyst 
caused by leakage of fat from damaged cells.

Fig. 17.2 Magnified mammographic image of partly calcified fat 
necrosis. Fig. 17.3 The oily fluid aspirated from a cyst.
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to a simple mastectomy. When the skin ulceration is 
extensive, simple mastectomy may become necessary 
although, in less severe cases, excision of the secondarily 
infected mass may be sufficient. In one series from Hong 
Kong, Alagaratnam and Ng22 had to perform a mastec-
tomy in 30 of 43 patients. Migratory masses should be 
removed in continuity with the breast mass. Some patients 
will request further reconstructive surgery. Those who 
have experience of this problem advise that reconstruc-
tion should be delayed until it is clear that the original 
problem will not recur.

Although breast augmentation has largely been replaced 
by silicone gel prostheses, Christensen et al.23 have reported 
the continuing use of polyacrylamide hydrogel as a 
method of breast reconstruction. They found that poly-
acrylamide hydrogel was well tolerated by the breast and 
did not give rise to severe fibrosis, pain, or capsule shrink-
age. It is stable over time, nondegradable, confined to the 
breast and does not appear to migrate. However, Zhao et 
al.24 reviewed the histology from 31 patients who had 
requested that the polyacrylamide gel be removed. They 
compared the findings with archival material related to 
silicone removal. They found more foreign body giant 
cells but fewer lymphocytes in the polyacrylamide than 
the silicone group. They concluded that the difficulty of 
removing the material, breast pain and inflammatory 
changes limited its use in breast augmentation.

The use of paraffin has been superseded by the use of 
silicone gel-filled envelopes. Apart from unsatisfactory 
cosmesis, the two main problems of such prostheses are 
capsule formation and rupture of the envelope. If the 
envelope ruptures, when the silicone remains confined 
within the capsule it causes, little tissue reaction occurs. 
If it leaks outside the capsule, silicone granulomas occur 
and silicone migrates to the lymph nodes. Austad25 has 
reviewed the literature on silicone granulomas associated 
with breast prostheses. The clinical awareness of these 
events causes considerable concern to the patient. Evalu-
ation of breast disease may be difficult as needle biopsy 
carries with it the risk of breaking the envelope of a pros-
thesis that is still intact. MRI may be helpful in elucidat-
ing difficult cases of painful breasts in patients with 
previous augmentation mammoplasty. If a combination 
of MRI, computerized tomography (CT) scan and ultra-
sound fails to elucidate the problem, exploration of the 
pocket and direct visualization of the prosthesis are indi-
cated. In spite of the publicity that has surrounded such 
events, there is no substantive evidence that this is associ-
ated with systemic diseases such as arthritis.

The problems of rupture of silicone gel breast implants 
have been well reviewed by Brown et al.26 The main con-
clusions of their review of the published literature are that 
envelope rupture is more common than generally sup-
posed, and that trauma is a rare cause of rupture which 
is more often associated with the age of the prosthesis. 
Prostheses that have been in situ for over 8 years have a 
higher incidence of rupture. This is due to a combination 
of maturing of the material and a fold flaw. In many cases 
the rupture remains asymptomatic but may cause pain. If 
the capsule as well as the envelope is breached, migration 
of the silicone may cause granuloma formation in the 
surrounding tissues and lymph nodes. Occasionally, the 
silicone may be discharged through the nipple. Investiga-
tion should be confined to symptomatic patients; best 
specificity and sensitivity is obtained using MRI with a 
dedicated breast coil. Symptomatic ruptured prostheses 
should be removed but there is debate about optimal 
management of localized leaks retained within the 
capsule.

Lipoma

It is not surprising that lipomas are sometimes found in 
the breast. Haagensen9 describes a series of 186 patients 
with a mean age of 45. Variant lipomas with brown fat,27 
spindle cells28 and angiolipomas29 have all been described. 
The clinical features are those of lipoma elsewhere: a 
smooth, slightly lobulated mobile mass. Their main 
importance lies in distinguishing them from a clinical 
variant of carcinoma: the pseudolipoma. This condition 
is produced by shortening of Cooper’s ligaments as a 
carcinoma infiltrates. The intervening fat lobules are com-
pressed and ‘bunched up’, so that they take on a lobu-
lated form as seen in lipoma, at the same time concealing 
the small underlying cancer. As lipomas occur in the 
cancer age group, they require formal triple assessment.

The mammographic and ultrasound features are 
typical, producing a circumscribed translucent area com-
pressing the surrounding structures (Fig. 17.4). Although 
some consider that the features are so distinctive that a 
biopsy is unnecessary,30 our view is that it is prudent to 
perform a core biopsy. This view is reinforced by the 
observations of Lanng et al.31 who found that 27 of 108 
(25%) clinically diagnosed lipomas were incorrect but 
recommended that provided no adverse features were 
seen on mammography, ultrasound and with a needle or 
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core biopsy containing fat that an expectant treatment 
could be followed. These authors also pointed out that 
only a minority of cases showed the typical features of 
lipoma on either mammography or ultrasound. If there 
is any doubt about the diagnosis, the lesion is better 
removed.

Hamartoma (adenolipoma)

Haagensen9 and Azzopardi32 both regard this as a variant 
of lipoma that has incorporated epithelial elements. An 
alternative view is to regard these lesions as hamartomas, 
as argued by Arrigoni et al.,33 since they meet the criteria 
for this condition: the presence of normal components 
of a tissue but abnormal in proportions and arrangement. 
This assumes that they arise from embryonic rests, now 
the most widely accepted theory. These lesions are uncom-
mon; Crothers et al.34 recorded only eight cases in 20 000 
mammograms.

This lesion tends to occur at an earlier age group than 
lipoma, usually in the fifth decade, but can occur over a 
very wide age range. Clinically, they resemble lipomas, 
appearing as soft, circumscribed, mobile masses, which 
feel harder if there is a large proportion of fibrous tissue. 
They are usually a few centimetres in diameter, but may 
reach 10 cm, and growth may vary with pregnancy or 
lactation.35

Mammographically, they have a typical appearance of 
a smooth mass with a fat halo,34 although in detail the 
appearances can be very variable. With larger masses, the 

trite description is ‘a breast within a breast’. Park et al.35 
have analyzed the mammographic and sonographic fea-
tures and describe a typical compressibility of the lesion 
on ultrasound when round lesions become ovoid.

Core biopsy and cytology have no characteristic fea-
tures and any of the changes of ANDI may be encoun-
tered. At operation, they appear well encapsulated 
although no capsule is found on histology (Fig. 17.5).

Problems can arise with pathological diagnosis, since 
the normal appearance of the tissues may lead a patholo-
gist to report a biopsy as ‘normal breast tissue’ or ‘no 
pathological diagnosis’ which is at variance with the 
obvious clinical lesion. A useful feature is the presence of 
both ducts and lobules, since lobules are absent or rare 
in a fibroadenoma. The epithelial elements may contain 
the whole spectrum of ductal and lobular involution.

Davies et al. carried out a detailed dissecting micro-
scope study of thick sections, together with conventional 
study of thin sections.36 This led them to define a distinc-
tive combination of features to allow a precise histologi-
cal diagnosis, without relying on clinical and radiological 
features for confirmation.

Oedema of the breast

The breast may become oedematous due to heart failure 
and inanition. The changes in the skin of the breast are 
those of peau d’orange, which may progress to ulceration, 
so a provisional diagnosis of carcinoma is made even 
though no mass is palpable. General examination usually 

Fig. 17.4 Mammographic image of large lipoma left outer breast. Fig. 17.5 Fibroadenolipoma of the breast.
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reveals evidence of generalized oedema due to either 
heart failure37 or the nephrotic syndrome. The so-called 
nursing home breast represents another variant of this 
problem,38 where the unilateral localization of the oedema 
results from the patient being left on one side, with that 
breast continually dependent. A history from the attend-
ants will usually reveal that the patient nearly always lies 
on the same side.

We have seen a case in which the cardiac failure went 
unrecognized, a clinical diagnosis of carcinoma was made 
and the patient treated with tamoxifen in spite of negative 
biopsies. Mammography revealed skin oedema but no 
focal lesion. The clinical and radiographic signs of malig-
nancy resolved upon appropriate treatment of her heart 
failure.

The mammographic findings of this condition differ 
from diffuse inflammatory carcinoma. The skin oedema 
is thicker, there is a prominent reticular parenchymal 
pattern, and nipple retraction is absent.39

The commonest situation in which an oedematous 
breast occurs is following breast-conserving surgery for 
breast cancer. Most often, this occurs after both axillary 
surgery and radiotherapy. In large breasts it may pose a 
significant discomfort but its real anxiety lies in the diffi-
culty of ensuring that the changes do not represent a recur-
rence of the carcinoma. Post-treatment breast oedema is 
commoner after nodal clearance than after sentinel node 
biopsy but Ronka et al.40 found that even then nearly one 
in four patients had appreciable breast oedema.

The post-irradiated breast

Radiotherapy is often used in the management of malig-
nant breast disease. Lower doses of radiation were used 
during a vogue for treating mastalgia with radiation 
between the 1920s and the 1950s.41 The doses used in 
these patients are unlikely to produce local tissue damage 
but there are obvious implications for the induction of 
malignant change.

Over half the patients presenting with early breast 
cancer are now suitable for conservation therapy so it is 
pertinent to review the problems apart from recurrent 
cancer that may occur in the post-irradiated breast. 
Patients with conserved breasts following breast cancer 
treatment who develop new breast symptoms pose diffi-
culties in management. Psychologically, they are stressed; 
the scarring from previous surgery and the changes associ-
ated with radiotherapy make evaluation more difficult. 

When a new problem arises, be it clinical or radiological, 
it is wise to formally re-evaluate the breast before assum-
ing that this represents recurrent cancer; for example, 
Chaudery et al.15 re-evaluated 17 patients with new lumps 
out of 214 having breast conservation and only seven 
were found to be due to breast cancer. The clinician needs 
to be aware of the changes that can occur in the breast 
after such treatment. Skin thickening, oedema and fat 
necrosis are common causes for concern to the patient. 
Although the time sequence usually suggests the diagno-
sis, later change needs to be regarded more circumspectly. 
One interesting phenomenon is the delayed noninfective 
cellulites seen in patients who have had breast conserving 
treatment.42 It is usually attributed to obstructed lymphat-
ics. There is no specific treatment; in particular, antibiot-
ics are ineffective; it usually resolves over a period of 
weeks rather than days. Interestingly, we have seen a 
similar problem confined to the skin of a TRAM flap, 
which resolved over a 6-week period, having developed 
9 months after surgery. This could also be satisfactorily 
explained on the basis of lymphatic obstruction. The his-
tological changes induced by therapeutic radiation have 
been reported by Moore et al;43 they assessed stromal 
vascular and fibroblastic changes and epithelial cell 
changes of the terminal duct lobular unit and extralobu-
lar ducts as well as terminal duct lobular unit fibrosis/
atrophy. This group found all these parameters were 
altered from the pre-radiation findings and did not  
change with time.

Most ulcerating lesions that occur after radiotherapy 
for breast cancer will prove to be due to recurrent disease, 
but this requires histological confirmation because some 
of these will be due to radionecrosis. The patient has 
usually had radical surgery and radiotherapy, often some 
years previously. The presentation is of a clinically dis-
charging ulcer, most frequently on the medial half of the 
chest wall (Fig. 17.6). Examination will usually reveal 
necrotic underlying costal cartilage. Occasionally, severe 
bleeding will occur from the internal mammary artery.

The only satisfactory treatment is surgical with debride-
ment of the ulcer and removal of the underlying necrotic 
costal cartilage. It is impracticable to excise the whole of 
the irradiated area, so skin and subcutaneous tissue need 
only be excised until good bleeding is seen. Because of 
their poor blood supply, the whole of the involved, and 
infected, costal cartilage will need to be removed. The 
underlying pleura are usually markedly thickened and the 
pathology lends itself to excisional surgery and recon-
struction.44 Any form of reconstruction should be with 
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unirradiated tissue and bring with it a new blood supply. 
The defect may be covered by a variety of means but, if 
available, a latissimus dorsi myocutaneous flap will 
provide not only skin cover but also an excellent new 
blood supply to facilitate healing.

Fibrous disease of the breast

This is a rarely recognized clinical entity without a clear 
pathological basis. In this way it resembles painful nodu-
larity and indeed parallels this condition in a number of 
ways. It is a reflection of exaggerated normal physiologi-
cal processes proceeding to excess, in this case the invo-
lutional replacement of lobules by dense fibrous tissue 
(see Chs 1 and 4). This proceeds to an excessive degree 
in one area of the breast, presenting clinically as a mass, 
yet the pathological changes are no different from those 
occurring during involution in a clinically inconsequen-
tial breast.

The clearest description is that of Haagensen9 and we 
have a small parallel experience of this as a clinical entity. 
It is uncommon in Haagensen’s experience, one case for 
every 10 carcinomas. We recognize it considerably less 
commonly. All but a few of Haagensen’s patients were 
premenopausal, although ranging in age from 24 to 72 
(average 42). Our experience is mainly of patients in the 
fifth and sixth decades. It is difficult to explain its occur-
rence in the young patients, yet involutional changes are 
normally evident by the age of 35 and can sometimes 
occur earlier. One can only speculate that such changes 
occur earlier than usual in a particular part of the breast, 

perhaps a further putative example of local idiosyncratic 
end-organ response to hormonal stimulation, which may 
ultimately prove to be the cause of much obscure breast 
disease.

Haagensen described marked lymphocytic infiltration 
of the mammary lobule associated with the lobular scle-
rosis and atrophy. More recently, Schwartz and Strauchen 
highlighted this feature, categorized the lymphocytes as 
predominantly B cells, and suggested this might be an 
autoimmune disease of the breast analogous to that seen 
in the thyroid and salivary glands.45

It presents as a painless, well-defined mass but without 
a clear edge; it merges into surrounding breast tissue. It 
is usually in the upper, outer quadrant and firm rather 
than hard. This consistency (there is no suggestion of 
cragginess at all) does not raise an expectation of cancer 
in an experienced examiner. The modest degree of fixity 
to the breast tissue and the absence of skin retraction also 
help in the differentiation. Aspiration is possible, but an 
attempt at Trucut needle biopsy produces a characteristic 
result – bending of the cutting obturator, although the 
newer spring-loaded needles may do better. If resected, 
the tissue is dense white with an abnormally tough con-
sistency, in fact, exactly the finding in involutional nodu-
larity but to a more marked degree. Like this condition, 
it is diffuse, merging gradually with surrounding breast 
tissue. Hence, excision, if carried out, must be based on 
preoperative palpatory assessment of the extent of the 
disease and not on the macroscopic appearance of the 
breast tissue. Ignoring this will lead to a subcutaneous 
mastectomy.

The clinical management of this condition raises a 
problem, for clearly it is best if excision can be avoided. 
Our approach is to leave the condition if investigation 
convincingly excludes malignancy, as is often the case in 
the older patient. Where malignancy cannot be excluded, 
biopsy must be carried out, and the decision between 
incisional and excisional biopsy is made according to 
individual circumstances.

Fibromatosis (desmoid tumour)

Fibromatosis of the breast needs to be considered in the 
differential diagnosis of fibrous disease. Rosen and  
Ernsberger46 collected 22 cases. The condition is analo-
gous to desmoid tumour of the abdominal wall and, like 
that condition, can be seen in association with colonic 
polyps in cases of Gardner’s syndrome, although this is 

Fig. 17.6 Radiation necrosis of the chest wall. There is no recurrent 
tumour in this case, in spite of the malignant appearance of the 
ulcer.
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unusual. The disease process is much more extensive than 
in fibrous disease and fixes the breast to underlying 
tissues, such as the pectoral muscle. It can be recognized 
on mammography47 but the stellate picture seen can also 
resemble that of cancer.

A useful study is that of Wargotz et al.48 who describe 
the clinical and pathological findings of 28 examples of 
fibromatosis of the breast not involving the deep fascia 
or chest wall. This condition can occur in all age groups. 
Patients often give a history of surgery or trauma at the 
site. Five of the 20 lesions treated by local excision 
recurred, usually within a few months but in one case 
after 6 years. Rosen and Ernsberger46 had a similar recur-
rence rate in their patients. The lesions that recurred had 
been inadequately excised initially because surgical 
margins showed fibromatosis. Histological features such 
as cellularity, atypia and mitotic figures did not help in 
predicting recurrence. Wide local excision appeared to 
have been adequate in the majority of patients, stressing 
the importance of documentation of free tissue margins. 
Although abdominal desmoid tumours sometimes 
express hormone receptors, paradoxically this did not 
seem to occur in 33 tumours arising in the breast reported 
by Devouassoux-Shisheboran et al.49

We have seen two cases of bilateral asynchronous 
fibromatosis in young women below 20 years of age 
which required mastectomy, including an emergency 
mastectomy for fungation (see Fig. 17.7).

Nodular fasciitis

This may occur in the breast as a primary lesion, when it 
will behave in the same way as those in the more com-
monly situated soft tissue locations. It is typically a small 
lesion with a history of rapid growth over a few weeks, 
important because it may simulate malignancy, although 
prolonged follow-up has demonstrated it to be benign. 
Cases have been reported of spontaneous resolution.50

Diabetic mastopathy

This condition was first described as recently as 1984 by 
Soler and Khardori as a variant of fibrosis in the breast 
associated with autoimmune thyroiditis and arthropathy 
of the hands.51 Their incidence was 13% in patients with 
insulin-dependent diabetes mellitus (IDDM), but overall 
it constitutes less than 1% of all benign breast disorders. 
The palpable mass is reminiscent of cancer but awareness 
of this condition and the criteria required for its diagnosis 
should prevent the unnecessary surgery that has been 
performed in the past. The criteria suggested for making 
the diagnosis are: early onset, longstanding (usually >10 
years), insulin-dependent diabetes in a premenopausal 
patient.52 There is usually a hard, painless, irregular dis-
crete mobile mass, usually multiple and often bilateral 
(synchronous or metachronous) but sometimes solitary. 
The lesions are markedly resistant to fine needle aspira-
tion (FNA) because of the dense fibrous tissue; a speci-
men can be obtained in only 50%, but cells obtained will 
be benign.

The mass may be found clinically or on mammogram; 
the latter shows dense glandular tissue, and there is 
marked acoustic shadowing on ultrasound.

If all the above criteria are met, it is now suggested that 
the condition can be managed conservatively to prevent 
multiple and repeated biopsies.

Formal histology shows dense, keloid-like fibrosis, B-
lymphocytic infiltrates around ducts and lobules, lym-
phocytic vasculitis and epithelioid fibroblasts in the 
stroma. Perivascular lymphocytes may be confused with 
lobular carcinoma or lymphoma.

The relationship of diabetes to lymphocytic lobulitis 
has been carefully evaluated by Kudva et al.53 who found 
a clear relationship to type I diabetes and a correlation 
with retinitis and neuropathy but found no correlation 
with subsequent malignancy. Interestingly, they also 

Fig. 17.7 Preoperative view of a huge fibromatosis of the right 
breast with fungation requiring emergency mastectomy. The 
tumour weighted over 2.5 kg. Patient’s head is to the right of the 
picture.
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found a weak correlation with autoimmune thyroiditis. 
Tomaszewski et al.54 studied eight patients and compared 
them with short-term insulin-diabetic patients with ‘fibro-
sis and chronic mastitis’. They described cells, which they 
designated ‘epithelioid fibroblasts’, that did not appear in 
other situations. These cells were found in a keloid-like 
matrix and were accompanied by a B-cell lymphocytic 
infiltration around the lobules and ductules. They con-
cluded that diabetic mastopathy may be an immune reac-
tion to abnormal matrix. When lymphocytic mastitis 
occurs in non-IDDM patients, it shows a more heteroge-
neous pattern with less inflammation and fibrosis.

In males, the condition simulates gynaecomastia.

Idiopathic granulomatous mastitis 
(non-specific granulomatous disease)

Granulomatous mastitis is a diagnosis of exclusion. A 
histological appearance of an inflammatory process with 
granuloma formation may be seen with a number of 
specific conditions, infections such as TB, leprosy and 
fungi; with systemic granulomatous diseases such as 
sarcoid; and as a reaction to lipid material, as occurs with 
fat necrosis and duct ectasia/periductal mastitis (DE/
PDM). It has also been reported in association with  
vaccination. Al-Suliman et al.55 reviewed the histology  
of all patients diagnosed with granulomatous disease and 
found 14 with evidence sufficient to allow the diagnosis 
of vaccination granuloma. In 8 of these there was a clear 
history of tetanus immunization. The histological diag-
nosis was supported by the demonstration of aluminium 
in the sections.

In 1972, Kessler and Wolloch described a granulo-
matous condition of the breast which appeared to be  
unassociated with any infective process or specific gran-
ulomatous disease.56 Fletcher et al.57 reported a further 
seven cases and gave a description of the clinical fea-
tures and histology. The condition was seen in young 
parous women within 6 years of the last pregnancy and 
presented as a painful, peripheral mass that could simu-
late malignancy. Axillary lymphadenopathy may be 
found. Histologically, a granulomatous inflammation 
closely related to the lobules was seen. They speculated 
on the aetiology, and came down in favour of an 
immunological process analogous to autoimmune thy-
roiditis. A report of nine cases58 confirmed the above 
features, and confirmed management problems reported 

in other series with a protracted course after excision, 
and a high incidence of wound infection, delayed 
healing and recurrence.

Is the condition related to DE/PDM? Most authors  
(e.g. Going et al.58) admit an overlap between this condi-
tion and PDM, but still believe granulomatous mastitis 
to be a specific entity, usually stating that PDM has been 
excluded ‘on clinical and histological grounds’. What 
constitutes these grounds is not spelt out, but appears to 
be the peripheral location of the mass, the tendency to 
persistence and recurrence, and the perilobular location 
of the inflammation. See Figure 17.8.

Going et al.58 specifically addressed this question, com-
paring nine cases of granulomatous mastitis with 10 cases 
of DE/PDM. In most respects the cases were identical: all 
the DE/PDM cases were granulomatous in the sense that 
histological granulomas were present. The only two dif-
ferences were age – the DE patients were older – and  

Fig. 17.8 A putative case of granulomatous mastitis. Pathology 
shared florid granuloma formation but no underlying cause could 
be identified.
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histological location of inflammation – predominantly 
perilobular rather than periductal. The first difference 
must be due to selection, and while the ‘secretory disease’ 
aspect of DE is seen in older patients, the periareolar 
inflammation is seen over a wide age range. The perilobu-
lar distribution of the inflammation is encompassed by 
the broader spectrum of the DE/PDM complex that we 
have always put forward on the basis of our experience. 
It would appear that none of these patients had the surgi-
cal procedure that we recommend, and which has been 
successful in our practice (see Ch. 11). Tse et al.59 reported 
a series of 23 cases of idiopathic granulomatous mastitis. 
Four (15%) showed evidence of associated duct ectasia. 
Interestingly, 19 cases were subjected to polymerase chain 
reaction (PCR) for tuberculosis and one of these was posi-
tive, thus raising the possibility of occult tuberculous 
infection. They consider that granulomatous mastitis is a 
heterogeneous group of diseases.

Another paper gives further evidence of confusion, 
where it is believed that granulomatous mastitis can be 
diagnosed cytologically, without consideration of the 
cytological similarities of PDM.60 In fact, this author 
describes duct dilatation with central suppuration in the 
confirmatory histology. We have seen patients with a 
clinical and histological picture identical to that described 
above which recurred after local excision but resolved 
completely and permanently when re-excised in continu-
ity with the central (but clinically silent) ectatic ducts. 
There is an erroneous belief that PDM is only found in a 
juxta-areolar position, whereas it can extend from the 
nipple to the periphery of the breast segment, as described 
in Chapter 11.

Azzopardi32 described the centrifugal progression of 
this condition within a segment, and also pointed out 
that as the process extends, the more central ducts may 
lose their obvious ectasia by a process of sclerosis. He 
made the interesting observation: ‘Duct ectasia is the 
prime example of a truly segmental disease.’

With a condition as rare as this it is not possible to be 
dogmatic regarding all cases. Hence, we cannot claim that 
all non-specific granulomatous mastitis is unrecognized 
peripheral PDM, but we believe this to be the case suffi-
ciently frequently that the mass should be locally excised 
in continuity with a central duct excision under appropri-
ate antibiotic control, before patients are put on pro-
longed high-dose steroid medication, or subjected to ever 
wider surgical excision because of repeated recurrence.  
In the past, some cases of PDM were misdiagnosed as 

tuberculosis. Now some are being misdiagnosed as  
‘idiopathic granulomatous mastitis’.

Treatment

In a condition that is probably a common response to a 
wide range of underlying conditions it seems unlikely 
that all will behave in the same way and require the same 
treatment. In the past, treatment with high-dose steroids 
has been advocated.60 A more conservative approach 
should be considered in light of the results reported by 
Lai et al.61 In a series of nine cases, one underwent a local 
excision with no recurrence. The remaining eight had no 
specific treatment. In four, the lesion regressed and in  
the remainder it remained static. We advocate an  
expectant approach after core needle biopsy diagnosis, 
using local excision if the lesion continues to be sympto-
matic and reserving steroids for those with recurrent 
disease.

Sarcoid

Sarcoid is rarely recorded in the breast. Its importance lies 
not in the disease itself but because, like many other 
unusual conditions in the breast, it mimics carcinoma in 
its presentation. Haagensen9 documents three cases from 
the literature, two from the UK and one from Denmark, 
and mentions two further cases, one his own and another 
from Australia. Ojeda et al.62 reviewed the literature and 
found 45 case reports between 1921 and 1997. The mam-
mographic, ultrasound and MRI findings were reviewed 
in 1997.63

Amyloid

Amyloid deposits, mimicking the clinical presentation of 
cancer, have been recorded on about 14 occasions.64 The 
cases usually present with a lump that clinically and radi-
ologically appears to be a carcinoma. Extensive amyloid 
deposits may be found elsewhere and usually antedate 
the breast lesion. The amyloid deposits are more often of 
the kappa than the lambda light chain.65 We have seen a 
case in which an isolated deposit of amyloid adjacent to 
the scar mimicked a local recurrence of carcinoma follow-
ing mastectomy where there was no evidence of systemic 
amyloid.
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Blood vessels

Vasculitis

It is not surprising that multifocal arteritis should occa-
sionally afflict the breast, but it is perhaps surprising that 
it seems to be such a rare occurrence. The clinical mani-
festations mimic carcinoma, which is a particular problem 
if the breast is the first site of disease to present. Giant 
cell arteritis,66 polyarteritis nodosa67,68 and Wegener’s 
granulomatosis69 have all been reported, but even together 
there are less than 20 cases reported in the literature.

Gateley and Foster70 reported two cases of pyoderma 
gangrenosum. In one case the diagnosis was straightfor-
ward because the patient had a known underlying disease 
which predisposed to pyoderma gangrenosum. In the 
second case, with no known predisposing cause, diagno-
sis was delayed and artefactual disease was considered 
during a prolonged period of failed wound healing. Con-
siderable deformity remained after healing had been 
induced by steroid therapy. The histological features are 
non-specific, making clinical consideration of the diagno-
sis important. The marked degree of pain experienced, 
often apparently out of proportion to the appearance, 
should raise the possibility of pyoderma. Steroids are 
often effective if given in high dosage, reducing rapidly 
as the symptoms come under control. Selva et al.71 
described a case in which the only evidence of systemic 
disease was the presence of lupus anticoagulant.

Haemangioma

Clinically significant haemangiomas of the breast are 
rare. Both capillary and cavernous haemangiomas have 
been reported.72 One large cavernous haemangioma 
appears to have been related to hormone replacement 
therapy.73 Most are incidental, perilobular structures seen 
only on histology in biopsies for unrelated conditions.

Atherosclerosis and aneurysm

Artherosclerotic changes are seen as incidental findings 
on mammograms. Kemmeren et al.74 reviewed 12 239 
women in a mammographic screening programme. Nine 
per cent had evidence of arterial calcification which was 
associated with an increased risk of cardiovascular death 

of 40%. The risks were even greater in diabetic patients 
and the calcification was also more common in such 
patients. These authors conclude that mammographically 
demonstrated arterial calcification is an independent 
prognostic variable for heart disease (Fig. 17.9). This con-
clusion is supported by a study from Cambridge in which 
vascular calcification was a predictor for coronary disease 
that did not correlate with other predictive factors for 
heart disease.75 A single case of an aneurysm of a vessel 
within the breast has been reported.76 The diagnosis was 
made by auscultation and confirmed by Doppler flow-
metry of the lump. It was successfully treated by local 
excision. Davies and Kulke77 have drawn attention to the 
phenomenon of false aneurysms associated with FNA or 
core biopsy of complex sclerosing lesions. Such lesions 
appear to be confined to lesions over 10 mm in diameter. 
Dixon and Enion78 have reviewed the literature regarding 
pseudoaneurysm following core needle biopsy.

Mondor’s disease

Superficial thrombophlebitis over an area of the breast 
was described several times before Mondor’s paper in 
1939;79 the earliest appears to be that of Fagge in 1869,80 
but Mondor’s name is now firmly attached to the condi-
tion. It is one of those rather rare conditions that every 
doctor has heard about as a medical student, and this 
carries two risks. The rarity of the condition may lead to 

Fig. 17.9 Craniocaudal mammogram displaying widespread 
arterial calcification bilaterally.
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unnecessary biopsy to avoid missing cancer or in the 
desire to recognize a condition long known about but 
never encountered; alternatively, an atypical cancer may 
be described as Mondor’s disease. The latter is much the 
more serious error, for cancer is common but Mondor’s 
disease is rare. Haagensen9 reported that one in 125 con-
sultations were for Mondor’s disease, although our expe-
rience in Cardiff, UK, is that it is much less frequent: we 
have seen five cases in 5 years with an annual referral rate 
of about 3500 patients.

Clinical features

Females are affected considerably more commonly than 
males.81 The patient develops a dull aching pain over the 
breast or hypochondrium and notices a tender, elongated 
mass in the region (Fig. 17.10).

Palpation reveals a tender narrow cord just below the 
skin. This is the thrombosed vein attached to the skin so 
that elevation of the arm produces a narrow furrow over 
the vein, accentuated by traction from either end. The 
furrow is more obvious over the breast. It contracts to  
a bowstring if the thrombosed vein extends across the 
submammary fold to the epigastrium. The vein usually 
affected is the thoraco-epigastric vein which runs from the 
hypochondrium up across the lateral aspect of the breast 
to the anterior axillary fold; although Bejanga81 reported 
that it occurred more frequently in the lateral thoracic 
vein.

As with spontaneous thrombophlebitis elsewhere, any 
vein may be affected; less rare examples are a vein from the 

epigastrium over the lower medial quadrant of the breast 
and one extending vertically down from the nipple.

The thrombophlebitis follows a similar pattern to that 
elsewhere. The pain settles over 10 days or so, a process 
accentuated by rest. The tender cord resolves more slowly, 
taking from 2 to 12 weeks until finally no evidence 
remains of the lesion.

An important variant is when a short segment of vein 
is affected, giving local dimpling which may suggest a 
cancer. Of greater importance is the fact that a wedge-
shaped area of ductal cancer may suggest the diagnosis of 
Mondor’s disease to an inexperienced observer.

The imaging findings have been reviewed by Shetty 
and Watson82 who considered the combination of a 
tubular structure on mammography and a superficial 
vessel, with or without an intraluminal thrombus and 
without flow on Doppler imaging diagnostic.

Pathology and pathogenesis

The pathology was well described by Hughes.83 It shows 
the typical stages of thrombophlebitis: a thrombosed 
thickened area with surrounding thrombosis.

Many cases appear to be spontaneous, a situation anal-
ogous to thrombophlebitis elsewhere. A variety of aetio-
logical factors have been described. Unusual exercise 
usually involving the arms above the head is commonest. 
Direct trauma is of greater importance in males.84 There 
also appears to be a trend for the condition to be associ-
ated with high parity and large breasts.85 Operative trauma 
is well recognized (Fig. 17.11), the condition developing 
distal to the scar 2 or 3 weeks after biopsy of a benign 
condition.

Mondor’s disease is occasionally the presenting 
symptom of underlying malignancy although Catania  
et al.86 found a cancer incidence of 10.2% in 70 cases. We 
have seen two patients who had no obvious cancer at 
initial presentation who represented with breast cancer in 
the area of the previous phlebitis within 2 years.

Treatment

Provided the clinician is familiar with the condition and 
the clinical features are classic, the patient may be treated 
conservatively. If there is the slightest doubt, mammog-
raphy should be performed. Because of our experience 
with two patients, we now recommend review with mam-
mography at 1 year.

Fig. 17.10 Mondor’s disease, with skin retraction simulating 
dimpling due to cancer.
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The condition will resolve spontaneously without 
treatment, but symptomatic relief can be obtained with 
general measures appropriate to the management of 
thrombophlebitis: rest to the arm and support for the 
breast. Simple analgesics are inadequate; phenylbutazone 
is effective. Anticoagulants are not necessary.

Some authors have recommended introducing active 
approaches to management. Abramson85 recommended 
disruption of the cord by forcible distraction from the 
ends. Millar87 divided the cords under local anaesthesia 
and found symptoms relieved immediately. We have no 
experience of such methods but they are worth considera-
tion in particularly painful cases.

Infarction

The breast may occasionally undergo infarction, an event 
first described in 1894.88 An important review of this 
subject is that of Robitaille et al.,89 who divide such events 
into those that mimic carcinoma and those that do not. 
Infarction of fibroadenoma has been previously described 
in Chapter 7, and infarction of duct papilloma in  
Chapter 13.

Spontaneous mammary infarction is a rare event 
usually occurring in pregnant (third trimester) or lactat-
ing women.90 The clinical finding is of a tender nodule in 
the breast rather suspicious of lactational cancer, a diag-
nosis which may appear to be confirmed on frozen 
section.32 It is treated by local excision, with milk fistula 
a possible complication.

When infarcts occur in the elderly, cancer is even more 
likely to be diagnosed. Infarcts have also been reported 
in association with diabetes and carbon monoxide poi-
soning. Rashid et al.91 have reported a case of breast  
infarction following harvest of the internal thoracic artery. 
The subsequent histology of the breast showed changes 
consistent with calciphylaxis.

Haemorrhagic necrosis complicating 
anticoagulant therapy

Since the first report by Flood et al.92 in 1943, there has 
been a steady flow of papers reporting single cases of this 
syndrome. It may occur with any of the oral anticoagu-
lants of the coumarin group. The sequence of events is 
obscure. It usually starts within a few days of commenc-
ing therapy, as a markedly painful erythematous patch 
with petechiae, soon turning black (sometimes within 
hours) with a surrounding erythematous blush. The final 
picture is of aseptic ischaemic necrosis with local venous 
and arterial thrombosis of small and medium-sized 
vessels, and evidence of vasculitis. The sharply demar-
cated necrosis is established by 48 hours, and if untreated, 
separates around 2 weeks later. Extensive calcification 
may later develop in the breast, giving a dramatic 
mammogram.

Haematological consultation is urgent, both in rela-
tion to stopping coumarin therapy and replacing it with 
heparin to maintain control of the underlying thrombotic 
condition, and also because it has been suggested that 
prompt administration of heparin may lessen the amount 

Fig. 17.11 Mondor’s disease following excision of a breast mass.
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of necrosis. Recently, an association with protein C or 
protein S deficiency has been recognized.93

Treatment is by debridement of the affected tissue; if 
the subsequent cosmetic defect is severe, secondary plastic 
surgery may be indicated if the underlying condition 
permits.

Spontaneous haematoma

Although concealed trauma or factitial disease cannot be 
excluded with certainty, there is no reason to question a 
patient’s claim that a haematoma has appeared spontane-
ously (Fig. 17.12).

Our cases have been followed by slow but uneventful 
resolution. Mammography is always performed to exclude 
an underlying carcinoma.

Skin-related conditions

Lesions arising in the skin cause concern to patients but 
usually do not cause any serious difficulty in distinguish-
ing them from lesions deep in the breast. Sebaceous cysts 
are not infrequently encountered. Perhaps more signifi-
cant is the inclusion dermoid cyst that may follow core 
needle biopsy and may be confused with squamous 
metaplasia of either benign or malignant breast 
lesions.94

Hidradenitis suppurativa of the breast

Apocrine sweat glands are found predominantly in the 
axilla and inguinoperineal regions but are described in a 
number of other sites. In relation to the breast, they are 
described in the areola and in the chest wall, particularly 
in the inter- and inframammary folds.95 Hidradenitis has 
been described as involving the breast, in most series only 
one or two cases, but in a series from the Mayo Clinic it 
was reported in 8% of 177 women with the disease.96 We 
have not been able to find a paper which details the site 
of the disease, but most papers suggest it is the areola. 
Our experience is different. We have seen it mainly in the 
inter- and inframammary folds, usually in obese patients. 
In an experience of over 150 patients requiring surgery 
for hidradenitis, and many more with mild disease, we 
have not seen a single case involving the areola. We 
suspect that the reported cases reflect misdiagnosis of 
recurrent subareolar abscesses (see Ch. 11) because these 
reports arose at a time when this condition was not widely 
recognized.

Patients with extensive hidradenitis elsewhere will 
sometimes have an individual or a few lesions scattered 
on the lower part of the breast (Fig. 17.13).

However, severe and extensive disease in the inter- and 
particularly the inframammary folds is well described in 
obese patients, and especially in those who are also ciga-
rette smokers. These patients often have scattered lesions 
on the lower half of the breast, although it is sometimes 
difficult to differentiate these from cystic acne; the two 
conditions frequently coexist. The distribution of the true 
hidradenitis lesions suggests that pressure is an aetiologi-
cal factor. The worst lesions are seen under the strap of 
the brassiere and on the skin surfaces where the under-
surface of the breast and the chest wall are in contact and 
rub together.

Fig. 17.12 Spontaneous haematoma of the breast; no cause 
found.
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Treatment is unsatisfactory, in contrast to surgical exci-
sion of hidradenitis in other sites.97 Patients are urged to 
lose weight and cease smoking, but in our experience are 
rarely willing to act on such advice. We recommend con-
servative excision for local areas of disease, recognizing 
that recurrence is very likely (Figs 17.14–17.17).

Since local pressure and sweating play a role in hidrad-
enitis, it is possible that reduction mammoplasty might 
help in those who are particularly obese and have pen-
dulous breasts. Reduction mammoplasty can be tailored 
to excise the area of skin in the inframammary fold most 
commonly involved by hidradenitis, at the same time as 
reducing the effects of obesity. We have used this approach 
with satisfactory results.98 Some patients with recurrent 
disease benefit from conservative therapy with an  

Fig. 17.13 Localized lesion of hidradenitis suppurativa of the 
breast, in a patient with the disease elsewhere.

Fig. 17.14 Local clusters of lesions are best treated by local 
excision, followed by conservative therapy for recurrence.

Fig. 17.15 Radical excision of extensive hidradenitis of the inter- 
and inframammary fold.

Fig. 17.16 The wound was allowed to heal by granulation and 
gave a satisfactory scar.

Fig. 17.17 Same patient as Figure 17.16. Within 2 years there were 
multiple recurrent lesions of hidradenitis.
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actions. All reviews in the literature refer only to hospital-
ized patients. It is impossible for us to estimate the 
number of patients who have artefactual illnesses who are 
never suspected or who are treated as out-patients. Such 
disorders involving the female breast have only rarely 
been reported even though recognized by Hippocrates: ‘It 
is a sign of madness when blood congeals on a woman’s 
nipples.’101 Sampson102 described a case of dermatitis arte-
facta in which the woman had her left nipple excised for 
intermittent profuse bleeding. One month later she had 
a large tender hard mass above the incision which was 
found to be a pocket containing multiple small stones, 
gravel and sand.

General reviews of dermatitis artefacta sometimes 
include cases affecting the nipple (Figs 17.18 and 
17.19).103–105 We have reported three patients with this 
condition106 and have seen others since. One complained 
of intermittent bleeding from her right nipple which 
eventually led to simple mastectomy. She was then 
referred to us because of bleeding which soon started 
from the opposite breast (Fig. 17.20).

A second case was one of persistent eczema of the 
nipple and a third was a woman who had recurrent breast 
abscesses resistant to all the standard methods of treat-
ment for DE and PDM (Fig. 17.21).

The organisms grown were faecal in nature, suggesting 
deliberate infection. After a number of years, a period in 
hospital with occlusion of the breast led to healing, only 
to be followed after discharge by a similar problem 
appearing on the opposite side. The patient was dis-

antiandrogen/oestrogen combination, such as cyproter-
one acetate and ethinyloestradiol, as used for severe acne. 
There are no reports as yet of properly controlled trials of 
this combination in hidradenitis with adequate follow-
up. In our experience, about half the patients benefit but 
are more likely to do so if they have mild disease, or the 
worst affected areas are first excised surgically.

Tumours of nerve origin

Such tumours are identical to those occurring elsewhere. 
They are reported surprisingly infrequently.99

Granular cell tumour (myoblastoma)

This rare tumour occurs in both men and women, and 
approximately 6% are found over or in the breast. The 
granules giving its name are believed to be intracellular 
myelin, and it is considered most likely that the tumour 
is of Schwann cell origin. Adeniran et al.100 reported on 
17 cases and reviewed the literature.

Clinically and mammographically it can mimic malig-
nancy very closely, in fact more so than any other benign 
condition. It occurs as a solitary (usually), progressively 
growing lump, hard and painless, fixed to the skin, or in 
the case of the breast, the underlying pectoral fascia. Size 
can vary from very small to 10 cm in diameter, and larger 
ones can ulcerate, while occasionally adjacent similar 
nodules may also suggest malignancy, in spite of the 
young age of the patient. The fixity is due to gross fibrosis 
and an infiltrative margin, both features also seen on 
histology. Pseudo-epitheliomatous hyperplasia of the 
overlying skin can further cloud the clinical picture.

Diagnosis is difficult on cytology so biopsy is preferred; 
again, the hard, white cut surface can suggest malignancy. 
The histology is the same as with those tumours occurring 
more commonly in the skin. Immunocytochemistry may 
be helpful; the cells stain positive for S100, negative for 
cytokeratin, epithelial membrane antigen and myoglobin. 
Complete local excision is necessary to avoid local recur-
rence, taking any attached fascia, and confirming clear-
ance margins.

Artefactual disease of the breast

Artefactual or factitial disorders are ones which are created 
by the patient, often through complicated and repetitive 

Fig. 17.18 Dermatitis artefacta. Several breast abscesses, epigastric 
scar and left arm lesion.
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a long period of time, may be recurrent and may result 
in long-term disability or cosmetic problems from tissue 
destruction; they are occasionally life threatening. The 
patients are usually young to middle-aged women, often 
in medically related employment.104 They are often pleas-
ant and cooperative and do not appear to be bizarre or 
psychologically disturbed, but they tend to be immature 
and to have problems with their sexuality. A husband 
who appears to be unusually (excessively) concerned may 
hide underlying marital stress, but this is hardly specific 
to artefactual disease.

Sometimes, as in two of our cases, patients will actively 
and without appropriate effect seek mastectomy. This 

Fig. 17.19 Dermatitis artefacta. Multiple abscess foci, not 
interconnecting.

Fig. 17.20 Artefactual disease. The patient had multiple operations 
on the right breast for recurrent severe bleeding from the right 
nipple, culminating in a simple mastectomy. The condition 
promptly occurred on the left side and has all the hallmarks of 
artefactual injury.

charged with the advice that no active therapy would be 
effective, but that the lesions would eventually heal. Her 
local physician confirmed that this occurred, with no 
further problem during the following 5 years.

Such patients have usually had many investigations 
and operations before the nature of the underlying mech-
anism is recognized. Even so, establishing the diagnosis 
may be difficult and time consuming. Although the self-
induced nature of the problem may be suspected, it is 
usually difficult to prove. The disorders may extend over 

Fig. 17.21 Artefactual disease. This nursing assistant had multiple 
operations for recurrent persistent sepsis in the right breast. Typical 
bowel organisms were grown from the discharge.
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17.22). We are not aware of any other similar cases in the 
setting of breast augmentation surgery.

Mammalithiasis

In his postmortem series, Sandison11 noted four examples 
(0.5%) of laminated concretions in the breast which were 
either intramammary or intraductal. The nature of this 
rare condition is obscure, and we have not seen an 
example.

Phantom breast syndrome

The presence of sensations related to a removed breast – 
phantom breast – has long been recognized, although it 
has not received nearly so much attention as the similar 
condition after limb amputation. About 39% of postmas-
tectomy women experience this symptom which is more 
common in those who had previous breast pain. One 
study looked at 97 patients who had undergone mastec-
tomy, and found some phantom sensations in 29, with 

should alert the clinician to the possibility of artefactual 
disease. The diagnosis is difficult to establish but artefac-
tual disease should be considered where the clinical situ-
ation does not conform to common appearances or 
pathological processes. Unusual infections need to be 
considered such as tuberculosis, fungal infection or 
chronic subareolar abscess. A number of cases where self-
injury has been suspected have cleared satisfactorily when 
appropriate attention was paid to this latter diagnosis.

It is difficult to give specific recommendations regard-
ing treatment. Psychiatric consultation is often helpful in 
elucidating a personality disorder consistent with a diag-
nosis of artefactual breast disease. Direct confrontation of 
the patient is probably not worth while but may be con-
sidered in association with psychiatric help. These prob-
lems are difficult to manage and may extend over a long 
period of time. They tend to resolve if the patient is 
strongly reassured and attention withdrawn. Unnecessary 
and repetitive surgery must be avoided.

In the longer term, most factitious disorders are self-
limiting and have an excellent prognosis.107

Foreign bodies

Occasionally, foreign bodies are found in the breast. 
Often they are incidental findings on mammography; less 
commonly they are responsible for ongoing infective epi-
sodes. Consideration has to be given to the possibility of 
non-accidental injury and deliberate introduction of such 
materials, a specific type of factitious disease as described 
above.

Iatrogenic materials such as catheters, localization 
wires and sponges have all been described and have been 
reviewed by Barzilai et al.108 The advent of MRI scanning 
of the breast has revealed that small metal fragments from 
biopsy needles cause considerable artefacts. Leakage of 
CSF from abdomino-ventricular shunts has been described 
as a cause of breast cysts that contain CSF.109

A retained surgical swab (also known as ‘gossypiboma’) 
is extremely rare following breast surgery with only two 
cases reported in the English literature. We were recently 
referred a young woman who detected a breast mass fol-
lowing bilateral breast augmentation using silicone gel 
implants in a private clinic outside the UK. Clinical exam-
ination revealed a mass in the upper outer quadrant adja-
cent to the implant. It was difficult to establish the 
diagnosis preoperatively, but, at surgery a retained surgi-
cal swab was revealed to be the cause of this mass (Fig. 

Fig. 17.22 Retained swab embedded in fibrous tissue adjacent to 
implant (lower part of figure) used for augmentation of the breast.
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symptoms persisting more than 4 years in about half. The 
sensation was sited in the nipple in half, with total breast 
involvement in only four. The intensity was usually mild 
(the characteristics being itching, throbbing, paraesthesia 
or pressure), being described as a pain in only three; the 
rest described the sensation as no more than discom-
fort.110 Kudel et al. found that patients with phantom 
breast were likely to have other types of postmastectomy 
pain syndromes.111

Mammary mucocele-like lesion

This lesion (MML), which is analogous to similar lesions 
in the minor salivary glands, consists of a mass of cystic 
spaces filled with mucin and requires differentiation from 
a mucinous carcinoma. It also needs differentiation from 
cystic hypersecretory hyperplasia. Rosen described six 
cases in 1986,112 and at that time they were considered 
always to be benign. It is now recognized that a wider 
spectrum occurs, with malignant forms being perhaps as 
common as the benign.113 Recently, cases have been 
reported associated with atypical ductal hyperplasia.114

In its benign form, the lesion consists of a mass of 
mucus-containing cysts, 1–4 cm in diameter. It occurs 
across a wide age group, and can simulate cancer clini-
cally and radiologically. The cystic spaces are lined by 
benign epithelium with some focal hyperplasia, so that 
diagnosis can be difficult on cytology or frozen section, 
and is best made on paraffin section.

Complete local excision is adequate for the benign 
lesions, and at present there is no evidence that the malig-
nant ones should be treated differently from other 
cancers.

Breast tumour of pregnancy  
(lactating adenoma)

This uncommon tumour is customarily called lactating 
adenoma, in spite of the fact that it is usually discovered 

during pregnancy, rather than lactation. Equally, there is 
no good evidence that it is an adenoma, in the tumour 
sense. Hence, James et al. make a plea that it be called 
‘breast tumour of pregnancy’.115

Patients usually present with a 2–4-cm mass in the 
second or third trimester, and are typically young, in the 
third decade. On histology, the mass shows the normal 
constituents of the pregnant breast, but varies in the 
degree of ‘pregnant’ change, and is out of step with the 
stage of pregnancy.

Lactating adenoma can be diagnosed on aspiration 
cytology or core biopsy. Conservative management is 
advocated because spontaneous resolution is likely.116

Collagenous spherulosis of the breast

This is a histological finding in breast biopsies with intra-
luminal clusters of eosinophilic spherules within areas of 
benign epithelial hyperplasia.117 The condition is mainly 
of interest to histopathologists, because it may lead to a 
mistaken diagnosis of malignancy. The histological details 
are given in the paper cited above.

Gynaecomastia-like lesions in women

This rare condition has been reported in eight of 3951 
surgical breast biopsies in two reported series.118–119 It 
presents as a mass lesion in the breast and may be associ-
ated with a non-specific mammographic density. Histo-
logically, it appears as the florid form of gynaecomastia 
with ductal hyperplasia and periductal stromal fibrosis or 
oedema. Typically, it occurs in the fourth decade. No 
particular association with hormonal abnormalities or 
medication has been identified in the reported cases. The 
finding of other benign breast change in adjacent breast 
tissue suggests that this condition is likely to be a mani-
festation of ANDI.
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Operations

definitive histology equivalent to that from an open 
biopsy.

With both techniques, the benefit lies only in obtain-
ing a positive diagnosis, and little credence should be 
placed on a negative result unless sampling error can be 
excluded with certainty.

Fine needle aspiration

The first description of aspiration cytology was made by 
Martin and Ellis,1 who described the technique and the 
results in 65 patients (six breast) with cancer. Stewart2 
described the results in 500 breast lumps and gave clear 
descriptions of both benign and malignant breast lesions. 
He recognized many of the pitfalls of this technique and 
showed how they might be avoided. In spite of the advan-
tages of the technique described by these authors it was 
not used very much until popularized in Europe at the 
Karolinska Institute in Sweden.3 Webb was the first to 
report a series in Britain in 1970, and did much to estab-
lish the value of this approach.4 Bates et al.5 showed that 
the introduction of aspiration cytology led to a reduced 
open biopsy rate. The benign:malignant ratio dropped 
from 1.9 to 0.7 without an increase in the number of 
patients who subsequently developed cancer.

Indications

Aspiration cytology may be used to take samples from 
very small mobile lesions which cannot be biopsied and 
can also be used to obtain cells in very small screen-
detected lesions. If there is no palpable lump, then two 
techniques for obtaining tissues may be considered:  
ultrasound- and stereotactic-guided aspiration cytology. 
Ultrasound-guided biopsy is obviously suitable for those 

Introduction

The detailed indications for various operations have been 
outlined in previous chapters dealing with individual 
conditions. The general indications, detailed technique 
and complications of each operation are gathered together 
in this chapter.

Tissue diagnosis in the clinic

The majority of breast abnormalities should be diagnosed 
in the clinic preoperatively. Diagnostic open biopsy is 
now an unusual event in symptomatic patients and is also 
used infrequently in the screening clinic. The two preop-
erative diagnostic techniques are cytological examination 
and core needle biopsy for histology. Sampling may be 
clinical or image guided.

Breast samples for cytological examination may be 
obtained by aspiration cytology or by exfoliative cytology 
of nipple discharge or by imprint cytology of ulcerated 
lesions of the breast or nipple.

Two forms of needle biopsy need to be differentiated: 
fine needle aspiration for cytology and core needle biopsy 
for definitive histology.

Fine needle aspiration (FNA) cytology is simple, causes 
little discomfort and can be used to sample lesions of all 
sizes. It does not spread tumour cells or lead to implanta-
tion along the needle track. Accurate interpretation, 
however, is critically dependent on the availability of a 
skilled, experienced cytologist.

Core needle biopsy is easily performed under local 
anaesthesia, and with spring-loaded techniques is proba-
bly less painful than FNA. An adequate core can provide 
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mass lesions which can be identified sonographically. As 
it is unusual to be able to detect microcalcification on 
ultrasound, stereotactic-guided techniques are appropri-
ate for microcalcification and those masses not visible on 
ultrasound. These two techniques are described below.

Important principles

• Ensure that the patient does not have any form of 
internal mammary prosthesis.

• Make sure the technique used is that approved by 
one’s cytologist.

• Interpret the result in the light of the other 
components of triple assessment (see Ch. 5).

Technique

The equipment necessary for making satisfactory smears 
should be available (Fig. 18.1; Table 18.1).

No anaesthetic is required. The skin is cleansed with a 
spirit-based antiseptic and a 21-gauge needle attached to 
a syringe is inserted into the lump which is steadied 
between two fingers of the second hand. A special syringe 
holder (CAMECO) is available to facilitate one-handed 
manipulation but many prefer the more direct feel 
obtained by holding the syringe. Considerable informa-
tion can be acquired in this way, as the consistency of the 
breast tissue, and of the lump in particular, is ‘sensed’ 
with the needle point: the lack of resistance of fat, the 
toughness of fibrous tissue, the characteristic gritty sensa-
tion of cancer, and the firmness followed by a sudden 
‘give’ as the needle enters a cyst.

If the lesion proves to be a cyst, a record should be 
made of the site, colour and quantity of the aspirate. 
Cytology is not indicated. Measurement of electrolyte 
content6 has given some indication of likelihood of recur-
rence, but is not used routinely. Cysts may be deeper than 
suggested by palpation, so if no cyst is located on the first 
needle-pass, it is worthwhile exploring a little deeper or 
using ultrasound guidance. After withdrawing the needle, 
the area is palpated to ensure that the lump has disap-
peared completely. The use of ultrasound in the clinic 
allows precise localization of cysts and eliminates most 
of these uncertainties.

If the lesion proves to be solid, the needle should be 
moved in and out of the mass in several directions while 
maintaining modest negative pressure until material 
appears in the hub of the needle. Fifteen or 20 passes may 
be necessary. Care is taken to enter the lesion in a plane 
parallel to the chest wall to reduce the risk of penetrating 
the underlying pleura. The negative pressure is released 
before removing the needle from the lump; failure to do 
this results in the sample becoming splattered around the 
barrel of the syringe rather than being retained in the 
needle. The needle is disconnected, the syringe filled with 
air and the needle replaced to expel the contents onto a 
labelled microscope slide. Expulsion should be repeated 
several times before it is assumed that no specimen is 
present; a completely dry aspirate is rare.

Gross blood contamination interferes with cytology so 
that, if a blood vessel is hit, it is usually best to repeat the 
procedure later. Some authorities pass the needle without 
using suction, maintaining that this gives specimens that 
are just as satisfactory but with a much reduced incidence 
of bleeding. A cottonwool ball is then held firmly over 
the entry point to reduce the chance of a haematoma, 

Fig. 18.1 The instruments and equipment needed for FNA.

Table 18.1 Equipment for aspiration cytology

21-gauge needle

10-mL syringe

Mediswab

Slides with ground glass end

Fixative

Pencil

Cottonwool ball

Adhesive dressing (Airfix)

±Syringe holder
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more common in the relatively vascular cancers, before 
covering it with an adhesive dressing.

The exact technique and the method of fixing the speci-
men should be discussed with the cytologist. The speci-
mens may be fixed immediately in alcohol or air-dried 
prior to fixation. The results of cytological assessment are 
graded as shown in Table 18.2.

Contraindications and complications

There are no real contraindications to performing aspira-
tion cytology, although it is better avoided in very unco-
operative and restless patients. Occasionally, patients will 
not give consent to this procedure.

Pneumothorax is a well-recognized complication of 
FNA and it is important that those using the technique 
are aware of it. There have been a number of reports since 
Gateley et al. first described seven cases in 1991.7 They 
estimated the frequency of this complication to be 1 per 
1000 FNA procedures. The clinical picture is similar in 
most cases, although varying in severity. The patient typi-
cally complains of some pain at the time of the proce-
dure, and further pain in the chest after a period of a few 
minutes to a few hours. There is frequently mild distress, 
but shock or other severe symptoms are not usually seen. 
The patient rapidly recovers. The suggested mechanism is 
a Valsalva manoeuvre by an apprehensive patient at the 
time of needle insertion, with the lung expanded under 
pressure against the parietal pleura.

A second paper from Italy8 reported 19 cases from 
201 000 aspirations carried out in 48 institutions. This 
gives an incidence of 0.01%, but as it is a retrospective 
survey, it probably underestimates the frequency. Kaufman 
et al.9 also found an incidence of 1:417; all procedures 
were carried out by experienced personnel. It is now clear 

that this complication can occur with the most experi-
enced operators, and is seen more commonly in thin 
women and in peripheral or axillary needlings, where the 
thickness of the breast is least, although it has been seen 
with lumps in all sites and breasts of all configurations. 
If suspected, a chest X-ray will show a small to moderate 
pneumothorax, which usually resolves spontaneously 
over 7–10 days.

While some patients have been treated aggressively by 
insertion of a chest drain, especially when admitted on a 
thoracic service, most cases resolve quickly without active 
interference. If suspected, the patient should be observed 
for a few hours (or occasionally overnight) to ensure sta-
bilization. If the pneumothorax is large enough to cause 
respiratory distress, simple aspiration of the air should be 
sufficient.

One serious complication has been reported10 in a 
patient who developed a haemopneumothorax after FNA. 
This required insertion of a chest drain, transfusion and 
an emergency thoracotomy. The problem was thought to 
be due to disruption of a vascular adhesion when a pneu-
mothorax developed after the FNA.

This serious complication is very rare. Diagnosis is 
dependent on awareness of the complication and knowl-
edge of those situations where it is most likely to occur: 
thin, restless patients and a needle passed directly into a 
peripherally sited lump, at right angles to the chest 
wall.

Other complications

The most common complication of aspiration cytology 
is a haematoma. This is undesirable for a number of 
reasons: it is uncomfortable for the patient; if the lesion 
proves to be malignant there is the theoretical risk of 
spreading cancer cells further in the breast; it may become 
infected; and it may make further evaluation of the lesion, 
clinically or by imaging, more difficult. Sometimes a cyst 
will become painful after aspiration, either from infection 
or more often when cyst contents leak into the surround-
ing breast.

Horobin et al.11 have examined the effect of fine needle 
biopsy on subsequent mammograms. Fifty-two women 
had mammograms before and 3–4 days after fine needle 
biopsy. In 10 cases there were differences in the mam-
mographic appearance but none was sufficient to lead to 
a change in radiological diagnosis. In seven of these, 
cystic lesions became less obvious; in three cases an 
increased density was noted and the authors expressed 

Table 18.2 Grading of biopsy (B) and cytology (C) reports

Grading Interpretation

B1 / C1 Inadequatea

B2 / C2 Benign

B3 / C3 Probably benign

B4 / C4 Probably malignant

B5 / C5 Malignant

aInadequate, no epithelial cells. If the aspirate contains inflammatory cells such 
as macrophages or lymphocytes appropriate deductions may be made in the 
clinical context.
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concern that a malignant lesion might have been over-
looked or that haematoma around a benign lesion might 
be misread as having features of malignancy; in con-
sequence they recommend performing mammography 
before aspiration cytology or waiting for 1 week after-
wards. Provided the radiologist has the information that 
aspiration has been performed, these rules need not be 
absolute.

One further situation in which caution should be 
urged is the patient with augmentation mammoplasty. 
The silicone prosthesis may be close to the lump and 
perforation of the envelope must be avoided. In this  
situation, ultrasound-guided aspiration may reduce the 
chance of inadvertent damage to the prosthesis.

Core needle biopsy

Core needle biopsy is easily performed under local anaes-
thesia, but can cause some discomfort. The development 
of an automated spring-loaded firing device permits 
biopsy of subclinical lesions visualized on ultrasonogra-
phy and mammography. An adequate core can provide 
definitive histology equivalent to that from an open 
biopsy.

Indications

Today, a core biopsy is usually taken in preference to an 
FNA from any solid mass and indeterminate calcifications 
with imaging control. Needle biopsy can cause sufficient 
tissue oedema to obscure mammographic detail so mam-
mography should preferably precede core biopsy in triple 
assessment. If the purpose of mammography is to screen 
the rest of the breast after a dominant mass has been 
assessed by image-guided biopsy, there is no need to 
defer mammography.

While most patients readily tolerate needle biopsy, 
some find that it causes considerable pain, so it should 
be used with discretion for tender masses or those deep 
to the areola.

Important principles

• Ensure that the patient does not have any form of 
internal mammary prosthesis.

• Use local anaesthetic but avoid this form of biopsy if 
the lump is particularly painful.

• Develop a one-hand technique for needle 
manipulation so the other hand can stabilize the 
lump.

• Insert the closed needle up to, but not into, the 
lump as the spring-loading mechanism carries both 
trocar and sheath into the lump.

• Ensure that the direction of the instrument allows 
for a 2-cm throw without encountering any vital 
structure.

• Apply pressure after biopsy for at least 5 minutes, to 
minimize early and late bleeding.

Technique

The equipment necessary for the procedure (Fig. 18.2) 
should be available and a no-touch technique used.

A number of biopsy needles are available. Our prefer-
ence for breast biopsy is a spring-loaded instrument with 
a short (3 inch; 7.6 cm) needle because short needles are 
easier to control. An instrument with a 2-cm throw will 
give the best biopsy specimens (Fig. 18.3).

Our impression accords with that of McMahon et al.12 
that the spring-loaded device for automatic sampling is 
less painful than the hand-held procedure. After cleansing 
the skin, a small intradermal weal of local anaesthetic 
(1% lidocaine) is raised at the biopsy site (Fig. 18.4).

The proposed line of the needle should also be infil-
trated down to the lesion to be biopsied, but excessive 
infiltration is to be avoided because it will obscure the 
position of the underlying mass. Using a sterile tech-
nique, a small nick is made in the skin and through to 
the subcutaneous fat with a pointed disposable scalpel 
blade (No. 11 or 15; Fig. 18.5), and the closed needle, 
held in the spring-loaded gun, is inserted through this 
until it abuts the lesion (Fig. 18.6).

The gun allows the needle to be manipulated with  
one hand, leaving the second hand free to steady and 

Fig. 18.2 The instruments and equipment needed for core needle 
biopsy using a spring-loaded needle carrier.
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Fig. 18.3 An instrument with a 2-cm throw will provide optimal specimens.

A B

Fig. 18.4 Infiltration of skin and underlying tissues with local 
anaesthetic.

Fig. 18.5 A small stab incision is made through the skin and 
subcutaneous tissue with a fine-pointed scalpel.

Fig. 18.6 The needle is inserted up to, but not into, the mass.

manipulate the mass or hold the ultrasound probe. The 
safety catch on the gun is then released and the gun fired. 
The needle is withdrawn in the closed position and the 
core of tissue placed straight into formalin. If necessary, 
further cores of tissue can be taken until a satisfactory 
specimen is obtained (Fig. 18.7).

A general guide to the nature of the specimens can be 
obtained by examining the cores. If these float on the 
formalin they are likely to be fat only. If they sink, they 
are likely to be breast tissue (Fig. 18.8).

Bleeding is not uncommon, so haemostasis is secured 
by firm digital pressure over the area for several minutes. 
The small skin incision is then covered with an occlusive 
dressing.
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Complications

The contraindications and complications of needle biopsy 
are similar to those of aspiration cytology but bruising  
is noticeably commoner. Roberts et al.13 reported a  
37% incidence of bruising, although none of these was 
described as a haematoma. A haematoma may occur 
when a vascular lesion has been biopsied or a subcutane-
ous vein punctured and moderate bruising is common, 
hence the need for local pressure for at least 3 or 4 
minutes. Extensive bruising is more common in patients 
on aspirin or anticoagulants such as warfarin (Fig. 18.9), 
when special precautions should be taken.

Image-guided needle biopsy

Ultrasound-guided biopsy

This technique is used for impalpable lesions that can be 
defined ultrasonically and for palpable lumps to improve 
accuracy. A study has shown that two accurately placed 
cores are usually sufficient to make a diagnosis.14 A 7.5–
13 Mhz linear probe is used. The technique is similar to 
the method used for palpable lumps except that the oper-
ator holds the ultrasound head with one hand while 
guiding the needle with the other. The lesion and the 
needle are both apparent to the operator so very accurate 
localization can be achieved. The major advantages of 
this method are that it is quick and without radiation 
exposure.

Fig. 18.7 A satisfactory specimen.

Fig. 18.8 Breast tissue (in contrast to fat) usually sinks to the 
bottom of the fluid.

Fig. 18.9 Extensive haematoma of the breast following core 
needle biopsy in a woman on warfarin.
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Stereotactic biopsy

Stereotactic biopsy can be used where a lesion is not 
visible on ultrasound. It is useful in performing both 
localized aspiration cytology and core needle biopsy, and 
provides very accurate localization of microcalcifications 
(see Ch. 6).

Mammotome or vacuum-assisted biopsy

A mammotome takes tissue biopsies using a vacuum-
assisted approach. It can be guided by ultrasound or 
stereotactic methods. As for core biopsies, the skin is 
infiltrated with local anaesthetic and a small incision is 
made in the skin. The needle (11-gauge) is guided to the 
biopsy site by ultrasound or X- ray imaging. A vacuum 
gently draws and collects some breast tissue into a small 
collecting chamber. This allows multiple biopsies to be 
taken without having to remove and reinsert the probe. 
This technique is used for diagnostic procedures and 
occasionally for removal of known benign lesions as it 
takes larger pieces of tissue than a conventional core 
biopsy. If the biopsy is being done for diagnostic pur-
poses, it may be necessary to leave a ‘gel marker’ at the 
site of the biopsy in order to guide future definitive 
surgery if required later. After the biopsy, the probe is 
removed and a dressing is applied to the small cut. 
Patients may experience mild discomfort following the 
procedure and there may be some bruising for a few days, 
but it is generally well tolerated.15,16

Open biopsy procedures

Open biopsy covers a number of procedures, including 
excision biopsy, incision biopsy, removal of a fibroade-
noma and biopsy under radiological control. Each proce-
dure carries different indications and requires a special 
technique.

Local anaesthesia

Small, superficial, mobile fibroadenomas can be satis-
factorily removed under local anaesthesia. A problem of 
local anaesthesia is that occasionally the lesion is less 
readily palpable after the anaesthetic has been introduced. 
Lidocaine 1% without adrenaline is infiltrated along the 
line of the proposed incision. Usually, the procedure is 
painless but there is some discomfort if too much traction 
is placed on the breast tissue during mobilization of the 

lump. A further injection of local anaesthetic deep to the 
lump will usually solve this problem. Diathermy haemos-
tasis is safe. The use of a long-acting local anaesthetic such 
as bupivacaine in combination with lidocaine can assist 
pain control with outpatient procedures. Many women 
prefer the discomfort of local anaesthesia to the experi-
ence of recovery from a general anaesthetic.

General anaesthesia

This is an elective procedure, but in general can be carried 
out on an outpatient (day case) basis. The patient is 
starved and as muscle relaxation is not required endotra-
cheal intubation is unnecessary. A laryngeal mask tech-
nique is safe and satisfactory.

Indications

Open biopsy is only indicated for removal of any persist-
ent undiagnosed discrete lump or after previous biopsies 
have given B3 or B4, i.e. are inconclusive, or for removal 
of previously diagnosed benign lumps at the patient’s 
request, as outlined in Chapter 5.

Wounds in young girls may be complicated by hyper-
trophic scars and this is particularly frequent and notice-
able in the upper inner quadrant of the breast, and close 
to the sternum. Before recommending removal of lumps 
in young girls, patients should be warned about this as it 
is unpredictable.

Important principles

• Think carefully before excising breast lumps under 
local anaesthetic, especially in young girls, where 
breast tissue is dense and deep lumps may feel 
superficial.

• Never remove a lump without triple assessment.
• Define the lump carefully before operation. Avoid 

the temptation to keep removing fibrotic breast 
tissue which looks and feels ‘abnormal’ at operation; 
this can lead to inadvertent subcutaneous 
mastectomy.

• Be careful with haemostasis; vessels in fibrotic breast 
tissue are difficult to control.

• Mark the site of the lump before operation with the 
patient in the position in which she will be placed 
on the operating table and mark the position of the 
incision with the patient sitting up preoperatively.
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Technique

It is customary for the patient to lie supine but occasion-
ally it is helpful to rotate the patient a little if the breast 
is large and the planned incision lies laterally. Periareolar 
incisions are preferred for all masses within 5 cm of the 
areola, and curved incisions parallel to the circumference 
for more peripheral masses (Fig. 18.10).

Incisions close to, but parallel to, the areolar margin 
are to be avoided, as the double line can give an unsightly 
appearance (Fig. 18.11).

In general, the blood supply to the breast is so profuse 
that ischaemia need not cause concern except in extensive 
periareolar incisions. The blood supply of the breast and 
its implications for biopsy are discussed by Robertson.17 
Where cancer is suspected, the incision should be planned 
to take into account subsequent treatment. In re-excising 
a biopsy wound for malignancy, the whole of the wound 
and contaminated tissue should be removed without  
re-entering the original wound, so a badly orientated 
biopsy wound may necessitate excessive sacrifice of skin 
at the second procedure (Fig. 18.12).

The skin at the selected site of incision is held under 
slight tension by the assistant and a slightly curved inci-

Fig. 18.10 Incisions for breast biopsy for benign conditions. Where 
the mass lies within 5 cm of the areola, a periareolar incision is 
used. For more distant masses, a curved incision parallel to the 
areola is used.

Fig. 18.11 Scar resulting from an excision through a close 
periareolar incision, giving an unnecessarily obvious scar.

Fig. 18.12 In patients of the cancer age group, biopsy incisions 
should be sited in such a way as to be readily re-excised within the 
skin island of a mastectomy wound, should this be necessary.
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sion made with a number 10 blade. The incision is deep-
ened throughout its length into the subcutaneous fat and 
veins divided and diathermied. A self-retaining retractor 
will allow good exposure of the lesion while giving excel-
lent haemostasis from the sometimes troublesome super-
ficial vessels.

The incision is deepened until the breast disc is encoun-
tered. In young patients this is easily identified; in the 
postmenopausal involuted breast it may be represented 
by a few strands of fibrous tissue. The lesion should now 
be palpated and the decision to perform either excision 
or incision biopsy confirmed or occasionally revised. The 
mass is grasped with an Allis forceps and excised with a 
combination of scissors and diathermy. Bleeding is often 
troublesome because the small vessels lie embedded in 
the dense fibrous tissue. This can be tedious as tumours 
are often vascular and the vessels bleed easily; meticulous 
haemostasis now will be rewarded by a low incidence of 
subsequent bleeding and haematoma formation. Dia-
thermy is usually sufficient, but occasionally suture trans-
fixion of vessels in fibrous tissue is used, and the wound 
is carefully inspected for bleeding prior to closure.

These days, open diagnostic biopsies are performed 
rarely. If they are, the defect in the breast tissue is not 
closed. If the diagnosis is subsequently that of malig-
nancy, further surgery will be needed. The skin should be 
closed with a subcuticular absorbable suture.

Complications

The common complications of breast biopsy are confined 
to persistent bleeding from the wound and haematoma 
formation. Haemostasis at the time of surgery is the most 
important preventive measure. Wound infections are rare 
except as a complication of a haematoma.

Painful haematomas occurring in the first 48 hours are 
best managed by opening the wound and evacuating the 
clot rather than allowing spontaneous resolution. After 
ensuring haemostasis, the wound should be closed with 
antibiotic cover. Allowing natural resolution may take 
some time, may cause considerable pain both early and 
late and may make subsequent assessment of the breast 
more difficult. Haematomas presenting late after liquefac-
tion may be managed by repeated aspiration through a 
wide-bore needle.

One situation where special care needs to be taken is 
in the irradiated breast. The use of breast-conserving treat-
ments for early breast cancer makes the need to evaluate 
such patients important. Pezner et al.18 reported that 30% 

of patients having open biopsies had wound-healing 
problems with significant deterioration in the cosmetic 
appearance of the biopsied breast. Complications were 
more common in women with large breasts. They reported 
no complications in a small number of women who had 
needle biopsies of irradiated breasts, so image-guided 
biopsy should be used as often as possible.

Postoperative care

Most patients will be able to go home on the same day, 
with adequate provision of analgesia. Pathology results 
should be reviewed at a multidisciplinary meeting to 
decide whether any further management is required.

Incision biopsy

Incision biopsy is rarely required these days and should 
be avoided if at all possible. It is an important rule that 
a diagnosis should be made before definitive treatment is 
planned for large masses of obscure aetiology, benign or 
malignant. This will prevent unsatisfactory procedures 
such as a poorly planned excision of a large phyllodes 
tumour, which may make it impossible to ensure an 
adequate excision margin at a secondary procedure. In 
the rare instances where preoperative diagnosis has not 
been made, it is better to perform an incision biopsy than 
to do a wide excision for a lump which may prove to be 
no more than fibrous tissue.

Removal of a fibroadenoma

The early stages of the operation are the same as those 
described under open biopsy. However, fibroadenomas 
in young women usually lie within a well-defined capsule 
and can be enucleated easily. The pedicle may require 
ligation or diathermy (Fig. 18.13) and the base of the 
pedicle may require excision if this is broad because there 
may be some extension of fibroadenomatous tissue into 
the area of the capsule (Fig. 18.14).

Bleeding is minimal and a drain should not be inserted 
into the cavity. The parenchyma of the breast is hardly 
disturbed, so there is no need to close the defect in the 
breast tissue, as it will soon disappear.

In older women, a fibroadenoma usually presents as a 
dominant mass in an involuting breast. These fibroade-
nomas often do not enucleate satisfactorily and are best 
removed by the technique of excision biopsy described 
earlier.
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Image-controlled biopsy

Indications

This procedure is indicated to remove a lesion seen on 
mammography but which cannot be felt clinically. The 
commonest indication is a small area of microcalcifica-
tion or trabecular distortion for which the differential 

diagnosis usually lies between early carcinoma (in situ or 
invasive), radial scar and sclerosing adenosis. Because 
these conditions cannot be safely differentiated radio-
logically, excision biopsy may be indicated if image- 
guided core biopsy has not given a conclusive result (see 
Ch. 6).

Important principles

• Close cooperation is required between surgeon, 
radiologist and pathologist.

• The radiological abnormality is localized by the 
radiologist in the radiology department (Fig. 18.15).

• Excision biopsy is performed by the surgeon under 
general anaesthetic.

• Immediate specimen radiology is carried out to 
confirm that the area in question has been removed.

• Further tissue excision is performed if the abnormal 
area was not located in this specimen.

Fig. 18.13 Removing a fibroadenoma. The blood supply comes 
only through the pedicle so this should be diathermied or ligated if 
it is substantial.

Fig. 18.14 There is sometimes extension of fibroadenomatous 
tissue in the pedicle so that, where this is broad, an area adjacent 
to the base should be removed to minimize recurrence.

Fig. 18.15 A subclinical radiological lesion has been localized with 
a wire inserted into the breast.
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Techniques: wire localization

This technique is the most widely practised in localiz-
ing nonpalpable breast lesions. A hooked wire enclosed 
within a needle is placed in the breast under ultrasound 
guidance or stereotactic techniques. Further mammo-
graphic views are taken and the relationship of the tip of 
the needle to the lesion ascertained. Multiple wires may 
be used to delineate large or multiple lesions, such as 
extensive areas of microcalcification. The needle is 
removed, leaving the wire in situ, which is then taped to 
the skin while the patient is transferred to the operating 
theatre.

Fixation of the wire should be secure, but migration 
may occur, especially in large and fatty breasts. Although 
some surgeons report that the subsequent search of  
the breast can be satisfactorily done under a local anaes-
thetic, most patients prefer this under general anaesthetic. 
There are a number of different wires available. The 
general conduct of the operation is as for an open biopsy, 
with either a periareolar incision or one related to the 
wire entry point. After the incision has been made, a 
mosquito forceps is placed on the wire to allow the assist-
ant to keep the wire steady while its track is followed 
through the fat into the breast tissue. A pair of Allis 
forceps is placed on either side of the wire in a plane 
opposite to the side of the lesion, so that if the wire lies 
inferior and lateral to the lesion the forceps are placed in 
this quarter. The Allis forceps are then lifted to bring the 
breast tissue to the incision, the breast tissue is divided 
along the wire in this plane for a short distance and hae-
mostasis secured.

The Allis forceps are now repositioned adjacent to  
the place where the wire disappears into the tissue  
and the process is repeated. Gentle palpation will eventu-
ally reveal the hook on the wire. When this is found, the 
suspicious area can be defined and excised; a palpable 
abnormality may or may not be apparent. Gentle han-
dling of the wire is required at this stage so as not to dis-
lodge it.

The tissue is excised and imaged using a Faxitron to 
confirm that the correct area has been removed (Fig. 
18.16). The remainder of the operation proceeds as for 
biopsy of a palpable lump.

Careless excision can result in large defects with unnec-
essary cosmetic deformity from benign lesions, so empha-
sis should be placed on accurate localization. The 
document entitled ‘Guidelines for surgeons in the man-
agement of screen-detected breast disease in the United 

Kingdom’19 recommends that, as a quality outcome mea-
sure, >90% of diagnostic biopsies which subsequently 
prove to be benign should weigh less than 20 g and that 
the surgeon should ensure that the biopsy is weighed by 
the pathologist.

An alternative technique that is used in some institu-
tions for localization is injection of radioisotope (techne-
tium labelled colloidal albumen) into the area of concern 
under imaging and subsequent use of a gamma counter 
to identify the abnormality.20

Complications of localization biopsy

Helvie et al.21 reported the immediate complications of 
localization and needle aspiration in 370 cases while still 
in the radiology department. Vasovagal attacks occurred 
in 7% and four patients developed syncope. They also 
recorded prolonged bleeding in three patients and severe 
pain in two. Rappaport et al.22 examined the complica-
tions following localization biopsy in 144 consecutive 
patients. They reported an infection rate of 1.2% and 
cases of diathermy burns of the skin.

Problems may occur with the wire, including total 
migration into the breast, possibly requiring a second 
localization to remove it, migration outside the breast 
(into the pleural cavity has been recorded), and acciden-
tal transsection of the wire during dissection, with loss of 
the deep portion.

Fig. 18.16 The specimen radiology confirms the presence of the 
lesion.
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Removal of giant fibroadenoma and 
phyllodes tumour

In a young patient (<20 years)

A giant fibroadenoma is usually defined as a lesion more 
than 5 cm in diameter. These lesions may lie close to the 
surface of the breast and may then be removed in the 
same way as a smaller fibroadenoma. Larger lesions tend 
to lie deeper in the breast and are best approached from 
behind through a submammary incision which will give 
a better cosmetic result than one located on the breast.

Technique

A submammary incision (Fig. 18.17) is taken down to 
the fascia over the serratus anterior and pectoralis major 
muscles and dissection is carried upwards in this largely 
avascular, retromammary plane (Fig. 18.18).

The fibroadenoma is then pushed through the poste-
rior aspect into the wound, the capsule incised (Fig. 
18.19) and the tumour shelled out in the usual way.

A suction drain is inserted into the retromammary 
space and the wound closed with subcuticular absorbable 
sutures. This approach to the back of the breast through 
the submammary fold was described by Gaillard–Thomas 
in 1882.23

It is important that more radical procedures are avoided 
in young girls, that no attempt is made to close the  
cavity, and that no complex reconstructive procedures  
are used.

In an older patient

Giant fibroadenomas and phyllodes tumours in older 
patients differ from those in young girls in a number of 
ways. They vary in the degree of malignancy and may not 
shell out from the surrounding involuting breast tissue. 
Hence, they are best managed by core needle biopsy to 
provide definitive histological assessment before plan-
ning management, which is usually by a wide local exci-

Fig. 18.17 The Gaillard–Thomas incision for giant fibroadenoma.

Fig. 18.18 The dissection is carried upwards in the submammary 
plane at the level of the pectoral fascia.

Fig. 18.19 The fascial layer on the posterior aspect of the breast is 
incised and the fibroadenoma enucleated and delivered through 
the wound.
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sion or by simple mastectomy if it is a large phyllodes 
tumour with malignant potential.

Where a 1-cm clearance is required, as is usually the 
case with phyllodes tumour, this should be measured 
around the whole surface. This is done most satisfactorily 
by the surgeon placing the fingers of his left hand on the 
tumour, and cutting outside his finger. The details of the 
technique do not differ from those of the operations 
described above; the all-important principles are consid-
ered in Chapter 7.

Microdochectomy

Indications

This operation is indicated for bloodstained or serous 
discharge from a solitary duct when the opening of the 
affected duct on to the nipple can be identified. We use 
this operation for patients under the age of 40, preferring 
the operation of major duct excision for bloodstained 
nipple discharge in patients over this age (see Chs 11 and 
12), but opinion differs. Burton et al.24 reviewed a series 
of 52 cases of single duct nipple discharge treated by 
microdochectomy and reported that papilloma was the 
most frequent diagnosis above and below the age of 50 
years so a microdochectomy is safe for women over 50 
years. Another series reviewed 86 patients with nipple 
discharge and normal cytology, imaging and clinical 
examination and found that only two had malignancy, 
one with ductal carcinoma in situ (DCIS) and one with 
lobular carcinoma in situ (LCIS).25 Other ways for inves-
tigating and treating these symptoms now include breast 
duct microendoscopy and brush cytology26 and ultra-
sound-guided mammotome excision of ducts27 but these 
are not widely available.

Important principles

• Avoid expressing fluid for a few days before 
operation.

• Radial or periareolar incisions are both satisfactory, 
the latter preferable in younger women.

• Identify the duct with a lacrimal probe.
• Excise all dilated parts of the duct system if 

operating for blood-related discharge.

Operative technique

The orifice of the affected duct is identified by squeezing 
the nipple to express a drop of discharge. A lacrimal 

probe is inserted into the duct and passed as far into the 
breast tissue as possible (Fig. 18.20).

This should be done gently to avoid creating a false 
passage. The probe will frequently pass only 1–2 cm 
because passage along the duct may be blocked by little 
pockets which tend to occur as the duct dilates around a 
papilloma. This distance is sufficient to demonstrate the 
direction of the duct and, after making the incision, the 
dark fluid in the dilated duct is usually visible.

Using the direction of the lacrimal probe as a guide, a 
racquet-shaped incision is made to enclose the immedi-
ate termination of the duct with a minimal amount of 
surrounding nipple tissue and carried radially across the 
areola and on to the breast skin for a total distance of 
5 cm (Fig. 18.21).

The skin flaps are raised over a short distance and the 
whole of the affected duct and its branching system dis-
sected out in segmental fashion for a distance of at least 
5 cm from its orifice (Fig. 18.22).

The main portion of the duct can usually be identified 
for about 2.5 cm. It is dissected carefully to interfere as 
little as possible with surrounding ducts, although if a 
central duct is affected, some damage to the adjacent 
ducts is inevitable. A further segmental area of breast 

Fig. 18.20 A lacrimal probe is passed into the affected duct to find 
its direction within the breast. It often will not go very far because it 
catches in small pockets of the dilated duct.
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However, if the duct remains dilated beyond 5 cm, it 
should be followed further towards the periphery of the 
breast. Normally a duct is only dilated between the papil-
loma and the nipple. So, if peripheral ducts are dilated, 
peripheral papillomas – benign or malignant – should be 
anticipated and a segmental resection of the breast carried 
out to encompass all dilated, blood-filled ducts.

Peripheral dilatation of ducts is particularly seen in 
older patients with multiple ‘discrete’ papillomas occupy-
ing a single ductolobular system. Such papillomas tend 
to be benign or of very low-grade malignancy, and com-
plete excision of that system should be curative.

Haemostasis is secured and the specimen removed. 
The terminal portion of the duct is marked with a suture 
to help the pathologist orientate the tissue. Macroscopic 
papillomas are found in only about half of the cases, 
others being due to duct ectasia (DE). The skin is closed 
with subcuticular sutures.

Variations of technique

Several variations have been described for this procedure. 
The tissues around the duct may be infiltrated with saline 
containing 1 : 300 000 adrenaline solution to help main-
tain haemostasis and allow more exact dissection. The use 
of binocular magnifying loupes will also help precise 
dissection.

Some surgeons (e.g. Haagensen) preferred to use a 
periareolar incision, dissecting the flap upwards in the 
same manner as described under major duct excision. The 
dilated duct is then dissected to its entry on to the nipple. 
The peripheral flap is raised to allow segmental excision 
of the duct drainage area. Haagensen advocates this inci-

Fig. 18.21 The racquet-shaped incision for microdochectomy. The 
skin surrounding the terminal duct is removed in continuity within 
the duct.

Fig. 18.22 The segment drained by the duct is dissected back into 
the breast for a distance of 2–3 cm, but further if the ducts remain 
dilated at this level.

Fig. 18.23 A typical specimen following microdochectomy from a 
large breast.

tissue about 2.5 cm long is removed in continuity with 
the duct (Fig. 18.23).

A length of 5–6 cm of the duct system will usually 
remove any papillomas present because these are lesions 
of the large ducts.
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sion on cosmetic grounds, although we find a radial inci-
sion usually gives a satisfactory cosmetic result. The radial 
incision has the advantage that it can more readily be 
extended where this is necessary, so is particularly appro-
priate in the older patient. In contrast, a periareolar inci-
sion is to be preferred in younger women since a 
hypertrophic scar, although rare, is more likely with radial 
incisions (Fig. 18.24).

Excision of mammary duct fistula

Indications

• Established duct fistula with a single opening.
• A localized abscess which always presents at the 

same spot.

Important principles

• Conservative drainage or aspiration of a periareolar 
abscess as an acute procedure if the fistula is not 
established.

• The central (nipple) opening of the duct must be 
excised.

• Healing by granulation has proved a reliable method 
of obtaining a satisfactory result but the wound must 
be well shaped and managed correctly.

• Primary closure under antibiotic cover may be 
appropriate.

Fistulotomy or fistulectomy?

In his original description, Atkins28 simply laid the fistula 
open and allowed it to granulate (fistulotomy). This is 

probably a satisfactory procedure, but fistulectomy is pre-
ferred because it ensures that the central portion of the 
duct is excised (important in minimizing recurrence), 
removes some of the ductal system and leaves healthy 
tissue to granulate. This operation is described, but similar 
principles apply to fistulotomy. A probe is passed into the 
external opening of the fistula and passes easily out of the 
duct opening on to the nipple (Fig. 18.25).

The skin incision encompasses the fistula and an ellipse 
of skin is removed which need be only about 1 cm wide 
at its maximum (Fig. 18.26).

Fig. 18.24 An obvious scar from a radial incision in a young 
woman.

Fig. 18.25 A probe is passed through the duct fistula and out 
through the nipple.

Fig. 18.26 The skin excision for mammary duct fistula.
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Fig. 18.27 The underlying tissue is excised conservatively.

Fig. 18.28 The resulting wound is boat shaped – as broad as it is 
deep – so that it will heal from below.

More important is that the incision includes the whole 
of the affected lactiferous sinus and the opening on to the 
nipple; this is the portion of terminal duct lined by squa-
mous epithelium. The ellipse and underlying tissue also 
include a centimetre or two of the duct system distal to 
the fistula. The incision is deepened through subcutane-
ous fat into the breast tissue just below the affected duct 
(Fig. 18.27).

If the wound is allowed to granulate, healing will be 
rapid and certain, provided the wound is well shaped 
(Fig. 18.28) and does not close prematurely.

If non-adherent cavity dressings are used, these cause 
no pain on dressing change and can be managed by the 
patient at home. An alternative is to close the wound 
primarily under antibiotic cover. A review of a series of 
35 patients concluded that a simple fistula should be 
treated by fistulectomy, primary closure and antibiotic 
cover but total duct excision should be reserved for a 
complex fistula.29 Lannin, in a personal series, reported 
excellent cosmesis and low long-term recurrence with fis-
tulectomy and primary closure.30

Major duct excision  
(Adair/Urban/hadfield)

This important procedure has an interesting history. It 
was first reported in 1960 by Hadfield,31 based on 31 

cases, and in the UK the operation is commonly referred 
to as Hadfield’s procedure. In his paper, he paid tribute 
to Adair and Urban of the Memorial Hospital, New York, 
for having taught him the operation. Three years later, 
Urban described his technique,32 reporting 167 opera-
tions. Hence, the operation is also frequently known as 
Urban’s duct excision, although in his own paper, Urban 
assigns his own precedence to Adair, whose first opera-
tion preceded Urban’s by 2 years, although Adair pub-
lished no account of his technique.

Indications (see Chapters 11 and 13 for details)

• Blood-related discharge in a patient over the age of 
40 years. Here it is preferred to microdochectomy 
because of the more generous pathological material 
provided in a patient with a significant risk of 
cancer. Urban32 found 41 unsuspected cancers in 
434 duct excision operations, mainly in the older 
age groups. Major duct excision gives more certain 
control of symptoms should the symptoms prove to 
be due to duct ectasia.

• Non-blood-related discharge sufficiently copious to 
be an embarrassment to the patient. If the discharge 
is milky, prolactinoma should first be excluded.

• Subareolar abscess, selected according to the criteria 
discussed in Chapter 11, or a peripheral mass or 
abscess with central major DE, when the mass and 
major ducts can be excised in continuity.
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Important principles

The areolar flap, confined to one-third of the circumfer-
ence, is dissected in a plane deep to the venous plexus to 
avoid ischaemia.

The undersurface of the nipple is bared completely  
to remove all terminal duct tissue and to ensure that  
no ducts are missed at the back of the duct cone.  
The central portion of the nipple is removed if the  
nipple does not evert easily. Peripheral dilated ducts are 
ignored. All excised tissue is submitted for histological 
assessment.

Technique: incision

The ducts are approached through a periareolar incision 
extending for 30–40%, and no further than 50%, around 
the circumference. It is usually based inferiorly but may 
be centred anywhere towards localized pathology. It 
should be placed accurately at the areolar margin to 
obtain maximum cosmetic benefit (Fig. 18.29).

Urban32 recommended a radial incision removing an 
ellipse of skin stopping short of the nipple. He found it 
easier to repair the oval-shaped defect in the breast 
tissue.

This approach may be helpful where there is severe 
scarring from periareolar sepsis, because it allows easy 
entry to the subareolar plane through relatively normal 
tissue, instead of through dense scar tissue. Srivastava  
et al.33 advocate the use of an incision that is only one-
third of the areolar circumference and does not raise an 
areolar flap. In their series of 17 cases, nipple sensation 

was preserved and there was one case of recurrent dis-
charge on early follow-up.

Technique: dissection

The incision is deepened until the prominent radially 
running subcutaneous veins are reached (Fig. 18.30). By 
preserving the vascular plexus of the areola, the viability 
of nipple and areola is assured. The penalty for neglecting 
this careful definition of tissue planes is shown in Figure 
18.31.

The areolar flap is dissected in this plane until about 
one-third of the areola has been elevated and the cone of 
fibroductal tissue passing to the nipple is reached. A sub-
areolar tunnel is then developed behind the ductal cone 
by blunt dissection with a haemostat working from each 

Fig. 18.29 Incision for major duct excision, exactly at the areolar 
margin.

Fig. 18.30 The areolar flap is elevated in the subvenous plane.

Fig. 18.31 Partial areola necrosis and depigmentation due to 
dissection of the flap in too superficial a plane.
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side (at 3 o’clock and 9 o’clock, respectively) to meet in 
the middle behind the ducts (Fig. 18.32).

This can be done in the correct plane without great 
difficulty because both the ductal tissue and the skin of 
the areola are tough structures and the subcutaneous fat 
represents the path of least resistance.

The core of ductal tissue is grasped by a forceps passed 
through the subareolar tunnel. The ducts are divided on 
the forceps to ensure that an inverted nipple is not 
damaged by this manoeuvre (Fig. 18.33).

With retraction on the forceps, the ductal mass is dis-
sected back into the breast for a distance of 3 cm or so 
and then transsected. During this process, any bleeding 
vessels should be caught and diathermied before they 
retract back into the breast substance.

It is not uncommon for ducts to remain dilated at the 
site of transsection. Attention is drawn to the undersur-
face of the nipple to ensure that the terminal ducts are 
removed completely. The nipple is fully inverted and 
stretched over the tip of the index finger and the remain-
ing duct tissue excised with scissors (Fig. 18.34).

This manoeuvre also ensures that no ducts are missed, 
as can happen if the tunnelling traverses the duct mass 
rather than the subcutaneous plane, leaving some ducts 
at the far side of the incision.

If dissection is complete, the nipple will usually resume 
the everted position. If there is any tendency to re-invert, 
a further examination should be made to ensure that all 
ductal tissue has been excised, and a loose purse-string 
with a fine absorbable suture may be placed around its 
base (a tight purse-string suture may produce nipple 
ischaemia).

Sometimes, the centre of a deeply inverted nipple is 
thickened, keratotic and contains dilated terminal ducts, 
and cannot be everted satisfactorily after duct division. It 
may then be best to excise, in a conservative fashion, the 
central portion of the nipple and close the defect with 
one or two fine sutures. This central portion needs to be 
only 5 mm or so in diameter; the tough fibromuscular 
layer of the nipple with overlying skin maintains the 
shape of the nipple and gives a satisfactory result.

Drainage and closure

In the absence of infection, the wound is closed with a 
4-0 subcuticular suture. Some authors recommend oblit-
eration of the subareolar cavity by a series of approximat-

Fig. 18.32 A subareolar tunnel is formed behind the ducts by 
blunt dissection, and a forceps passed through the tunnel to grasp 
the ducts.

Fig. 18.33 The ducts are divided immediately below the nipple by 
cutting on to the forceps.

Fig. 18.34 Any residual terminal duct tissue is removed after 
inverting the nipple over the index finger.
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ing purse-string sutures but we omit this step and have 
not found it to be a disadvantage. The cosmetic result of 
this operation is excellent when there has been little or 
no tissue destruction before surgery (see Fig. 11.21). 
When the operation is performed after extensive sepsis 
the cosmetic result is likely to be less satisfactory.

In the presence of overt or recent infection, the wound 
should not be closed, primarily because of a considerable 
risk of postoperative infection. This predisposes to nipple 
necrosis or chronic infection leading to sinus formation. 
It is best to pack the wound with a non-adherent dressing. 
In some situations, where extensive sepsis extends into 
the breast, it may be satisfactory to close the periareolar 
portion of the incision and leave a radial portion of the 
incision open for counter-drainage.

There is evidence for a role for bacterial infection in 
these abscesses. This raises the question of whether they 
may be safely closed primarily in the presence of ade-
quate antibiotic therapy. If this is done, the minimum 
spectrum of cover should be that of anaerobic organisms 
and Gram-positive cocci. Metronidazole and flucloxacil-
lin or Augmentin® seem to be satisfactory regimens. 
Where the infection has been well controlled by antibiot-
ics and prior drainage so that only a track remains, we 
close the wound after excision of this track under antibi-
otic cover. Hence, our preference is for two-stage manage-
ment of abscesses where possible: preliminary conservative 
drainage, followed by major duct excision later with 
primary closure under antibiotic cover.

There does not seem to be any carcinogenic risk from 
leaving the peripheral ducts in situ. Urban found only 
seven cancers developing in his 434 patients having duct 
excision and followed for 2–14 years. Three were in situ 
and four infiltrating.

Drainage of a lactational breast abscess

This is indicated when repeated percutaneous aspiration 
has not given rapid resolution, or when the overlying skin 
is compromised. It should be performed under general 
anaesthetic. Antibiotic cover is given if there is surround-
ing widespread cellulitis; otherwise, it is unnecessary. In 
the vast majority of cases, a curvilinear incision parallel 
to the areola should be made over the area of maximum 
tenderness after confirmation of the presence of pus by 
ultrasound or needle aspiration (Fig. 18.35).

The abscess is usually multilocular and these loculi will 
need to be broken down with the finger but without 

Fig. 18.35 The presence of pus should always be confirmed by 
needle aspiration or ultrasound before proceeding to open 
drainage of an abscess.

Fig. 18.36 All loculi must be broken down with an exploring 
finger.

unnecessary disturbance of the uninvolved breast tissue 
(Fig. 18.36).

The skin incision should be adequate – at least three-
quarters of the diameter of the abscess (Fig. 18.37). The 
cavity is then lightly packed with a non-adherent  
dressing. Tight packing must be avoided as it interferes 
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• It is not easy to obtain a good cosmetic result, 
especially with grosser and dependent examples of 
gynaecomastia. For this reason, adjuvant 
liposuction34 and more complex plastic procedures 
are being used.

Technique

A periareolar incision is made around the lower half of 
the circumference. It is often necessary to extend this lat-
erally for a short distance to achieve adequate haemosta-
sis. Alternatively, an inframammary incision may be used, 
although this is cosmetically less satisfactory, especially 
in young patients who have a greater tendency to keloid 
formation. In practice, the periareolar incision is best in 
young patients and a submammary incision in elderly, 
obese patients with dependent breast tissue.

The nipple is elevated with much greater difficulty than 
is the case in the female breast because the fibroglandular 
tissue of gynaecomastia is adherent to the areola. A small 
amount of subcutaneous fat and adherent breast tissue is 
left behind the nipple, both to avoid damage to the nipple 
(much more easily done than might be thought) and to 
improve the cosmetic result by preserving normal nipple 
protrusion. The amount of tissue left behind the nipple 
is a matter of judgement and experience.

The flaps are dissected only a small distance upwards 
and downwards in a deep subcutaneous plane, so that a 
considerable thickness of subcutaneous fat is retained. 
The breast cone is then grasped and split transversely 
down to the pectoral fascia. (Fig. 18.38)

Upper and lower halves are dissected from the pectoral 
fascia upwards and downwards, respectively, so that the 

Fig. 18.37 The incision for abscess drainage. It should be of 
generous proportion.

with drainage. After a day, the pack should be replaced. 
The cavity rapidly fills and healing is usually complete by 
2–3 weeks provided the incision is generous and the 
wound is pyramidal shaped. Treated in this way there is 
surprisingly little deformity of the breast.

Subcutaneous mastectomy  
in male patients

This is indicated in a minority of patients with gynaeco-
mastia, where gross degrees of breast enlargement are 
causing cosmetic and psychological trauma, and in  
cases where there is no underlying correctable cause  
and which have not responded to hormone therapy (see 
Ch. 16).

Important principles

• Submammary incision should be used for very large 
volumes of breast tissue.

• Periareolar incisions are preferred for moderate 
gynaecomastia.

• Splitting the breast tissue down to the pectoral fascia 
gives mobility which facilitates dissection.

• Leave a modest amount of subcutaneous fat and 
breast tissue adherent to the areola with closure as a 
separate layer beneath the nipple.

Fig. 18.38 Excision of gynaecomastia through a periareolar 
incision is facilitated by splitting the breast tissue cone into two (or 
four) pieces.
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flap dissection is completed with a much more mobile 
breast cone. With very marked gynaecomastia, the breast 
cone can be quartered rather than halved and this further 
facilitates dissection through a small periareolar incision. 
It is important to dissect superficial to the pectoral fascia, 
as its preservation ensures that the skin retains its mobil-
ity. Haemostasis is obtained as the dissection proceeds 
because it is difficult to obtain adequate access to the 
periphery of the depth of the wound once the tissues have 
retracted after the breast has been removed.

Haematomas are a common complication of this pro-
cedure35,36 when done through a periareolar incision 
and, in cases where haemostasis is excessively difficult, a 
lateral extension of the wound should be made to give 
adequate access (Fig. 18.39) and lighted retractors used.  
Other complications include seromas, infections, sensory 
changes and poor cosmesis. A suction drain is usually 
inserted and the wound closed with a subcuticular absorb-
able suture. Drains appear to be associated with increased 
morbidity.36 The drain can be removed as soon as drain-
age is reduced to a small quantity, usually on the first 
postoperative day.

Subcutaneous mastectomy or skin 
sparing mastectomy in women

Important principles

• Think carefully about the validity of the indications 
for the operation.

• Accept the risk of skin or nipple necrosis where 
many previous biopsy scars are present.

• Use an incision which will allow removal of all 
breast tissue, including the axillary tail and central 
nipple ducts.

Technique

This operation is very rarely indicated for non-malignant 
conditions. It should not be undertaken lightly. It is, how-
ever, being used increasingly as a treatment for women 
who need a mastectomy for widespread ductal carcinoma 
in situ and as prophylactic treatment for women with 
genetic abnormalities, i.e. carriers of BRCA1 and BRCA2 
mutations. It is a difficult procedure to perform and guar-
antee complete removal of breast tissue with minimal 
complications. Only a basic account of operative detail is 
given here.

There are many possible complications, especially in 
a breast scarred by numerous previous biopsies. Incision 
needs to be planned to take account of these scars which 
may predispose to skin necrosis. A circumareolar inci-
sion or submammary incision is used most commonly. 
However, it should be recognized that total excision of 
the breast tissue (especially the axillary tail) is not achieved 
through a small submammary incision. For this reason, 
we prefer a periareolar incision with a lateral extension 
because it is important that all breast tissue be excised, 
particularly when the operation is being carried out for 
preinvasive conditions or prophylaxis.

The procedure differs from the operation in the male 
in that the nipple–areola complex and all the tissue 
behind the nipple needs to be removed to eliminate the 
terminal ducts. If the nipple–areola complex is preserved, 
the areola can be elevated without difficulty in the female. 
This is, however, a controversial area if the surgery is 
being performed for prophylaxis. The plane between  
the subcutaneous tissue and the breast tissue is usually 
dissected with scissors or diathermy. It is important 
that all the breast tissue is removed and this extends 
further medially, superiorly and laterally than may be 
anticipated.

The most troublesome part of the dissection is the axil-
lary tail, and breast tissue is very often left in this region. 
The axillary tail is best defined by blunt dissection and its 
limit defined by palpation. A curved haemostat should 
be placed around the axillary tissue at its upper level. 
Meticulous haemostasis is especially important to avoid 
haematoma; lighted retractors help in achieving this. It is 
advisable to insert at least two suction drains at the com-
pletion of this procedure. In appropriate cases, a tissue 

Fig. 18.39 A lateral extension to a periareolar wound impairs 
cosmesis, but may be necessary to give adequate access.
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expander may be inserted into a subpectoral pocket for 
reconstruction or this may be combined with a myocuta-
neous flap such as a latissimus dorsi flap or transverse 
rectus abdominis myocutaneous flap (TRAM). The skin is 
closed with a subcuticular suture.

Complications

The main complication of subcutaneous mastectomy is 
haematoma formation, resulting from inadequate hae-
mostasis associated with the use of small incisions. Skin 
flap or nipple necrosis is not uncommon, particularly in 
patients who have had multiple previous biopsies.

The inevitable consequence of leaving ductal tissue 
under the nipple is the risk of cancer developing in the 
major ducts, a risk which is not just theoretical.37 Simi-
larly, the development of late cancer due to residual 
breast tissue left in the periphery of the breast can be a 
problem.38 Where the operation is being done for proph-
ylaxis against the development of cancer, this possibility 
should be considered carefully at the time of surgery. 
Total removal of breast tissue is necessary but not easily 
achieved through conventional cosmetic incisions, and 
should usually be combined with removal of the nipple–
areola complex.

In spite of these problems, a modest result is often 
satisfactory to the patient, although individual patients 
will react very differently to similar cosmetic results.

Operations for inverted nipples

A surgeon setting out to correct congenital inverted 
nipples, or secondarily inverted nipples, has a wide variety 
of procedures from which to choose, and new approaches 
continue to appear in the literature in large numbers. 

Such a wide choice makes it difficult to choose any indi-
vidual technique and also suggests that no particular 
method is satisfactory. This is confirmed by the paucity 
of papers reporting large series of cases with long-term 
follow-up.

On general principles, one would expect that a success-
ful procedure would need to deal with the underlying 
pathology, which is poor development or fibrotic short-
ening of the major ducts. This can only be corrected by 
transecting the ducts completely.

Reported techniques fall into two  
main groups:

1. Those which correct by pulling on the ducts and 
attempt to hold them out, by sutures or by 
providing an underlying buttress of tissue.

2. Those that divide the ducts completely and then use 
one of the methods in (1) to hold the nipple 
everted.39,40 Although these reports are of small 
numbers with little follow-up, they at least meet the 
basic principles.

In our experience, major duct excision, combined if nec-
essary with excision of the central core of the nipple, will 
cure inverted nipples without any additional buttressing 
procedures. Hence, our recommendation is that this 
operation, performed as described earlier in this chapter, 
is the procedure of choice, provided the patient is aware 
that she will be unable to breastfeed following this 
procedure.

In the absence of long-term follow-up, those proce-
dures which do not divide the ducts must be considered 
unproven. It is also possible that some conservative pro-
cedures divide the ducts without recognizing it, so details 
of subsequent breastfeeding should accompany long-
term results of operation for nipple inversion.
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Psychological aspects of benign breast disease

Key points and new developments

1.	 Patients	presenting	to	breast	clinics	have	a	high	degree	of	anxiety.	This	is	related	mainly	to	fear	of	cancer	and	resolves	when	a	
benign	diagnosis	is	found.

2.	 Attending	for	breast	screening	is	associated	with	short-term	anxiety.

3.	 Patients	presenting	with	moderate	to	severe	mastalgia	fall	into	two	broad	groups:	those	accepting	reassurance	and	those	
requesting	treatment.	The	first	group	have	scores	for	anxiety	and	depression	similar	to	controls.	The	second	group	have	
cyclical	variation	in	anxiety	and	depression	scores,	reaching	pathological	levels	in	the	luteal	period.	It	is	not	clear	whether	
these	luteal	phase	changes	are	the	result	of	the	pain	or	the	cause.

4.	 Dermatitis	artefacta	of	the	breast	is	an	uncommon	expression	of	an	underlying	psychological	problem.

Cooper, who described women who suffered from cycli-
cal breast pain as being ‘of an irritable and suggestive 
nature’.1 Atkins considered that ‘chronic mastitis’ was the 
result of endocrine factors, neuralgic factors and psycho-
logical factors.2 He felt that endocrine factors were the 
least important and postulated that the ‘seed of psycho-
logical pain’ lay in the woman’s awareness of the breast 
as a common site for cancer. In 1949, Patey rejected the 
concept of chronic mastitis and classified benign breast 
disease as ‘cystic diseases of the breast’ and the ‘pain syn-
drome’.3 The latter he felt to be a ‘subjective disorder’ 
resulting from an exaggeration of the normal premen-
strual feeling of engorgement and sensitivities of the 
breast. He, too, thought that the fear of cancer played a 
major role in the aetiology of the disorder but felt that a 
small proportion might be purely psychological in origin 
and might result from the patient being ‘sexually malad-
justed with her husband’. The view that breast pain had 
a psychological origin was commonly held until 1978 
when Preece et al.4 measured the neuroticism scores in 
women presenting with cyclical mastalgia using the  

Introduction

Following the recognition in the 1970s that breast cancer 
treatment was associated with significant psychosocial 
morbidity, an extensive body of literature has developed 
on a variety of psychological aspects related to breast 
cancer. In contrast, the literature on the psychological 
aspects of benign breast disease is scanty. Benign breast 
disease (BBD) cases are studied purely to act as ‘normal’ 
controls for the cancer cases.

A complex relationship exists between an individual’s 
psychological state, physical well-being and underlying 
personality. Presented with an anxious patient complain-
ing of breast symptoms, it can be difficult to decide 
whether the primary problem is somatic or psychological. 
Three areas have been regarded as contributing to the 
psychological dimensions of benign breast disease: per-
sonality, stress and mood.

The earliest suggestion that a breast condition could 
result from psychological causes came from Sir Astley 
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Middlesex Hospital Questionnaire (MHQ). They found 
no difference between women with cyclical mastalgia and 
women presenting at the varicose veins clinic, although 
both were significantly different from female psychiatric 
out-patients. They concluded that there was no evidence 
of psychological abnormality in women with breast 
pain.

More recent studies have examined the patient’s mood 
or the external stress which she is experiencing. These 
latter studies have the advantage of examining clearly 
definable parameters. Studies on the interrelationship of 
psychological factors and breast disease now use well-
accepted, independently validated measurement instru-
ments.5 It is then clearer that there are definite patterns 
of psychological morbidity associated with benign  
breast disease.

Psychological problems resulting from 
presenting with breast problems

The commonest interaction between benign breast disease 
and the psychological state is the development of anxiety 
as a result of breast symptoms. Patients presenting to 
breast clinics have a high level of anxiety irrespective of 
their subsequent diagnosis.6 While most studies do not 
specifically explore the reasons for that anxiety, it is appar-
ent that most patients are worried that they might have 
breast cancer. This may in fact delay a woman presenting 
to her doctor. One study has shown that women of 
younger age, lower income, with less education and a 
fatalistic view of developing breast cancer may delay 
seeking help.7 Other characteristics of women who delay 
referral are: the absence of a lump, a lower perceived risk, 
not wanting to think about breast symptoms.8 People 
who are more likely to seek advice have a negative view 
of delay and are feeling fearful.7

These days, most diagnostic procedures are performed 
in the out-patient clinic and most do not need surgical 
intervention. Ubhi et al. in 1996 measured the levels of 
anxiety in those women receiving immediate or delayed 
results of fine needle aspiration cytology (FNAC).9 This 
study showed that both groups had high anxiety levels 
initially but if the result was subsequently benign there 
was a greater fall in the anxiety score if the result was 
received at the same visit. If the result was malignant then 
there was no difference in the anxiety score between 
receiving results immediately or delayed for a few days. 
A similar study looked at women attending a breast clinic 

where core biopsies were done so results were received 3 
days later.10 Women with an initially low level of anxiety 
tended to sustain that until results were received. Those 
with moderate and high levels of anxiety had sustained 
anxiety, depression, uncertainty and confusion until the 
results were received. Coping was done by ‘emotion 
focused’ strategies such as ‘diversion’ and ‘social support’. 
Qualitative data suggested that a delayed-result clinic 
structure may facilitate psychological preparation for the 
results, especially if they were malignant.

The anxiety levels of women who undergo open surgi-
cal biopsy for benign breast disease remain high until the 
results of the biopsy are known, at which time they fall 
to the expected levels for the general population.11 In one 
study, women waiting for breast biopsy were compared 
with a group of women waiting for cholecystectomy. The 
highest levels of anxiety were found in women who sub-
sequently were found to have benign breast disease. The 
women with breast cancer had the same levels of anxiety 
as the cholecystectomy group.12 A similar finding was 
noted in a retrospective study of women who had had a 
breast biopsy for benign disease up to 2 years previously.13 
Fifty-eight per cent recalled severe amounts of anxiety 
during the period between discovery of an abnormality 
and the final diagnosis. The mean length of time from 
discovery to diagnosis was 35 days. Curiously, there was 
no relationship between the length of delay from discov-
ery to diagnosis and the level of anxiety experienced. 
Andrykowski et al.14 showed that in a group of women 
undergoing a diagnostic biopsy, breast cancer specific  
distress was greater at baseline compared with normal 
healthy controls and although it declined after a benign 
diagnosis was made it remained elevated compared with 
controls 8 months later. The longer-term effects of this 
period of anxiety are unknown and it seemed reasonable 
to try to shorten this period of uncertainty as much as 
possible. This was the main justification for the intro-
duction of rapid diagnosis clinics.

Witek-Janusek et al.15 found that as well as changes to 
stress, anxiety and mood, women undergoing a breast 
biopsy also had immunological changes such as a decrease 
in natural killer cell activity and cytokine dysregulation 
which persist for at least a month after the procedure.

Women undergoing a breast biopsy, either in a clinic 
or in theatre, have information needs. The most impor-
tant question is a need to know when they will receive 
the result and the next need is for information about their 
risk of developing breast cancer.16 Some women, however, 
are not reassured even after a benign biopsy. These  



Psychological	aspects	of	benign	breast	disease 19

323

women tend to have higher levels of health anxiety, per-
ceived stress, a fear of breast cancer treatments and general 
anxiety. They are also more likely to have school educa-
tion only, to have presented with symptoms of a change 
of shape or dimpling and be found to have breast pain 
or a benign cyst.17

Of women recalled for further assessment from breast 
screening programmes, a study showed that 46% had 
borderline or clinically significant anxiety which decreased 
significantly in a few days if the diagnosis was normal or 
benign. Distress remained relatively high if a surgical 
biopsy was needed.18 In these cases, the anxiety is gener-
ated by concerns about cancer and not by any underlying 
psychological problem, and it does not give rise to long-
term morbidity. Some patients, however, are put on ‘early 
recall’, for review in a few months for an abnormality 
which is probably benign. There is more anxiety associ-
ated with this compared to routine recall in 3 years19 but 
there is less stress associated with ‘early recall’ with mam-
mographic review compared with having a biopsy per-
formed.20 It can be argued that short-term morbidity 
which resolves rapidly after the confirmation of a benign 
diagnosis is of little importance, but such patients do 
have a persistent increased awareness of the possibility of 
developing breast cancer.21,22 After women have been 
screened once, they are usually more positive about 
screening and are more likely to attend again, but if the 
experience has not been satisfactory then they are less 
likely to re-attend.23

There is some evidence of a permanent behaviour 
change following benign breast biopsy.24 Women who 
have undergone benign biopsies are more likely to carry 
out regular breast self-examination than the general pop-
ulation, suggesting a higher level of specific anxiety. 
Another study, however, showed contrasting results of a 
decrease in breast self-examination (BSE) but this was 
particularly evident for younger women, those who lacked 
confidence in how to do BSE and women who had dis-
covered their initial lump by self-examination.25

Psychological abnormality as a cause  
of benign breast disease

Cyclical	mastalgia

Cyclical breast pain is common. In population surveys, 
more than 60% of women report that they have experi-
enced cyclical mastalgia which they grade as severe.26,27

Despite the findings of Preece et al.,4 there are difficul-
ties in accepting the organic explanation as the entire 
explanation for the syndrome. Only 3–10% present  
for treatment, which raises the question of what precipi-
tates that presentation. Some are concerned that the 
symptom is a sign of underlying disease. Such women 
can be reassured by clinical assessment and an explana-
tion of the reason for their symptoms. Other women 
remain adamant that they need treatment. No difference 
between the two groups can be detected in the severity  
of the pain and an alternative explanation must be 
sought.

One study examined two groups of women presenting 
to the breast pain clinic complaining of cyclical mastal-
gia.28 Both groups had moderate to severe mastalgia. One 
group was reassured by their examination at the clinic 
and did not require any treatment, but the other group 
requested treatment despite being told they had no 
serious condition affecting their breasts. Both groups 
were compared with a control group of similar age who 
did not have any breast symptoms.

All the women completed a series of questionnaires  
in the follicular and luteal phases of the menstrual  
cycle. The women who had cyclical mastalgia but  
did not want treatment had results for anxiety and depres-
sion similar to those for the control group of women. 
Their results for state anxiety, trait anxiety and depression 
were within the limits expected for the general popula-
tion and did not alter significantly with their cycle.  
In contrast, the women who requested treatment had a 
marked cyclical variation in their levels of anxiety and 
depression and in the luteal phase these levels were in the 
pathological range. Similar levels of anxiety were found 
by Ramirez et al. in their study, but they did not look for 
cyclical variation.29 The patients’ psychosocial adjustment 
was assessed using the Psychosocial Adjustment to Illness 
Scale (PAIS). This showed a marked impairment of social 
functioning which improved in those women responding 
to therapy, suggesting that at least some of the distress  
is a result of the pain rather than a cause. However,  
both Downey and Ramirez found that effective pain  
relief (using goserelin) did not result in elimination of 
anxiety.28,29

It is not clear, therefore, whether the mood disturbance 
is the primary problem or whether it is secondary to an 
underlying hormonal disorder. It appears that the major-
ity of women regard cyclical mastalgia as normal and it 
only becomes a problem when it is associated with mood 
disturbance.
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Dermatitis	artefacta

Occasionally, patients present with persistent ulceration 
of the breast which defies diagnosis. Biopsy reveals 
chronic inflammation without any specific features and 
local measures fail to alleviate the problem. Even excision 
of the lesion with primary closure is followed by further 
breakdown. In these circumstances a diagnosis of derma-
titis artefacta should be considered.30,31 The ulcer often 
has a bizarre and atypical shape but there is no specific 
diagnostic feature other than the failure to respond to 
therapy. Features that may raise suspicion are: presence 
of foreign material within the wound and an early request 
for mastectomy without apparent concern. It is usually a 

diagnosis after exclusion of other pathologies. Total 
occlusion by dressings may result in temporary healing 
but recurrence is common.

When there are grounds for suspecting a diagnosis of 
dermatitis artefacta, the opinion of a clinical psychologist 
or psychiatrist should be sought. The condition can often 
be cured by directly challenging the patient with the pos-
sibility that she is producing the injury herself. Almost 
always, the patient will deny this but will stop aggravating 
the lesion, which will rapidly heal. Unfortunately, if it 
proves impossible to deal satisfactorily with the underly-
ing psychological problem, she is likely to re-present with 
other psychosomatic problems.
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Risk assessment and management
Gareth Evans

Every year 44 000 women develop the disease in England 
and Wales and 13 000 die from it (Cancer Research UK 
statistics). The UK used to have a poor record on survival 
compared to the rest of Europe and the USA. However, 
this has improved, with the UK one of the first to show 
a downward trend in breast cancer mortality. This has 
been followed by similar dramatic improvements in sur-
vival in Europe and North America. Nonetheless there 
has been little improvement in the mortality figures from 
breast cancer any where else in the world over the last 30 
years. Two factors which have had some impact are the 
introduction of mammography screening, and thus early 
detection, and the advent of adjuvant chemotherapy.

There do appear to be racial and cultural elements in 
breast cancer predisposition. The disease is much less 
common in Chinese and other Asian groups. (Therefore 
a family history may be more significant here.) However, 
there is little evidence for increased inherited breast  
cancer risk according to race/ethnicity outside the rare 
founder populations such as the Jewish Ashkenazi and 
Icelandic BRCA mutations.

Risk factors

Family history

Family history can be by far the most significant factor in 
predisposition. While at extremes of age the relative risk 
can be huge, the relative risk in a woman who carries a 
BRCA1/2 mutation aged 35 is higher than the risk for a 
75-year-old, compared to the same 35-year-old in the 
general population. About 4–5% of breast cancer is 
thought to be due to inheritance of a high-risk dominant 
cancer predisposing gene.1,2 Hereditary factors play a part 
in a proportion of the rest (up to 27% of breast cancer 

Summary

We have not previously discussed the issue of familial 
breast cancer risk in this text, but there have been so many 
new findings in this area since the discovery of primary 
cancer predisposing genes, and the increasing importance 
of features such as breast density, that are related to 
benign breast disease that the editors have felt it impor-
tant to include a full chapter on this topic.

The last 16 years has seen the burgeoning development 
of genetic risk assessment and ‘family history’ clinics to 
deal with the ever increasing demand for service by 
women at increased risk by virtue of their family history. 
While these clinics were originally based in a few major 
centres, the demand is such that management of moder-
ate-risk women needs to be carried out in local units. A 
system of triage has developed in the UK with average-risk 
women being reassured in primary care, moderate-risk 
women receiving assessment in local units and high-risk 
women being referred to the regional cancer genetics 
centre. While mammography and MRI screening con-
tinue to be evaluated in the moderate- and high-risk cat-
egories, genetic testing for a minority of high-risk women 
is now in routine practice and surgical management 
options have gained validity. Much research is still neces-
sary to improve early detection and develop non-surgical 
means of prevention.

Breast cancer: the disease

Breast cancer is the commonest cancer affecting women. 
One in 10 women will develop the disease in their life-
time in the UK and as many as one in eight in the USA. 
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from twin studies3,4), but these are harder to pin down. 
Nonetheless, lower-risk genes are now being identified 
from association studies. There are no external markers 
of risk (no phenotype) to help identify those who carry 
a faulty gene, except in very rare cases such as Cowden’s 
disease.5 In order to assess the likelihood of there being 
a predisposing gene in a family, it is necessary to assess 
the family tree. Inheritance of a germline mutation or 
deletion of a predisposing gene causes the disease at a 
young age and often if the individual survives cancer in 
the contralateral breast. Some gene mutations may give 
rise to susceptibility to other cancers, such as ovary, sar-
comas and colon.6–10 Multiple primary cancers in one 
individual or related early-onset cancers in a pedigree are, 
therefore, suggestive of a predisposing gene. To illustrate 
the importance of age, it is thought that over 25% of 
breast cancer under 30 years is due to a mutation in a 
high-risk dominant gene, whereas less than 1% of the 
disease over 70 years is so caused.2 The important features 
in a family history are therefore:

1. Age at onset
2. Bilateral disease
3. Multiple cases in the family (particularly on one 

side)
4. Other related early onset tumours
5. Number of unaffected individuals (large families are 

more informative).

There are very few families where it is possible to be 
certain of dominant inheritance, but where four first-
degree relatives have early onset or bilateral breast cancer, 
the risk of inheriting a susceptibility gene for a sister or 
daughter is close to 50%. Epidemiological studies have 
shown that about 80% of mutation carriers develop 
breast cancer in their lifetime. Therefore, unless there is 
significant family history on both sides of the family, the 
maximum risk suggested at counselling is 40–45%. Breast 
cancer genes can be inherited through the father and a 
dominant history on the father’s side of the family would 
give at least a 20–28% lifetime risk to his daughters.

Other risk factors

The main emphasis here is on hormonal and reproduc-
tive factors. Essentially, a woman is most protected by 
never ovulating. Breast cancer is, therefore, very uncom-
mon in Turner’s syndrome. The next best protection is 
proffered by ovulating as few times as possible before a 
first pregnancy. A late menarche and early first pregnancy 

is most protective. Pregnancy transforms breast parenchy-
mal cells into a more stable state, where proliferation in 
the second half of the cycle is less. There is now good 
evidence that current use of the oral contraceptive and for 
10 years after use there is around a 24% increase in risk.11 
The oestrogen and progesterone element of the pill, 
although suppressing ovulation, will still stimulate the 
breast cells. With a greater number of women delaying 
their first pregnancy by using the pill, particularly in pro-
fessional classes, who may in any case be more predis-
posed, breast cancer incidence continues to climb. An 
early menopause is protective, again probably by reduc-
ing the exposure of the breast to oestrogen and proges-
terone. Other factors such as the number of pregnancies 
and breastfeeding may have a small protective effect. 
Hormone replacement is another area under intense 
debate at present. Long-term treatment (>10 years) after 
the menopause is associated with a significant increase in 
risk. However, shorter treatments may still be associated 
with risk to those with a family history.12 In a large meta-
analysis, the risk appeared to increase cumulatively by 
1–2% per year, but disappear within 5 years of cessa-
tion.13 It is becoming clear that the risk from combined 
oestrogen/progesterone hormone replacement therapy 
(HRT) is greater than for oestrogen only.14–16 Interestingly 
the effects are less in overweight women, but these women 
are likely to already be at increased risk from endogenous 
hormone production with a relative risk of 2-fold for 
women who have gained 20 kg or more since aged 18 
years.17,18

It is important to emphasize that these factors do not 
have an all-or-nothing effect on the breast, but may alter 
risks by a factor of two at the extremes.19 Many women 
who have all these factors unfavourable will not develop 
breast cancer and some, particularly if they have a germ-
line mutation, will develop the disease even if all are 
favourable. Diet may also play a part, with those on a diet 
low in animal fats from dairy produce and red meat being 
marginally less likely to develop the disease. Perhaps the 
greatest risk is attached to women who on biopsy are 
found to have proliferative disease such as atypical ductal 
hyperplasia.20,21

Risk estimation

Where there is not a dominant family history, risk estima-
tion is based on large epidemiological studies, which give 
1.5–3-fold risks with family history of a single affected 
relative.1,2 Clinicians must be careful to differentiate 
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between life time and age-specific risks. Some studies 
quote 9-fold or greater risk associated with bilateral 
disease in a mother or proliferative breast disease on 
biopsy. However, if these at-risk individuals are followed 
up for many years the risk returns toward normal levels.20 
Clearly, if one uses these risks and multiplies them on a 
lifetime incidence of 1 in 9–12, some women will appar-
ently have a greater than 100% chance of having the 
disease. The risks do not multiply and may not even add. 
Perhaps the best way to assess risk is to take the strongest 
risk factor, which in our experience is nearly always family 
history. If risk is assessed on this alone, minor adjust-
ments can be made for other factors. It is arguable whether 
these other factors will have a large effect on an 80% 
penetrant gene other than to speed up or delay the onset 
of breast cancer. Therefore, we can only really assume an 
effect on the non-hereditary element of the risk. Although 
studies do point to an increase in risk in family history 
cases associated with some factors, these may just repre-
sent an earlier expression of the gene. Generally, there-
fore, we will arrive at risks between 40% and 8–10%, 
although lower risks are occasionally given. Higher risks 
are only applicable when a woman at 40% genetic risk is 
shown to have a germline mutation, to have inherited a 
high-risk allele or to have proliferative breast disease.

Several methods based on currently known risk factors 
have been devised in order to predict risk of breast cancer 
in the clinic and in the general population.22 Some depend 
on family history alone (e.g. the Claus and Ford models) 
and others depend upon hormonal and reproductive 
factors in addition to family history (e.g. the Gail and 
Tyrer-Cuzick models). Outside of risk assessment clinics 
where most women have sufficiently strong family histo-
ries to have a probability of harbouring mutations in 
BRCA1, BRCA2 and TP53 genes, it is likely that models 
where as many risk factors as possible are combined may 
be preferable. After all, only 10% of breast cancer occurs 
in the context of a first-degree family history of breast 
cancer. The Gail model accurately predicted the number 
of cancers in the Nurses Health Study,23 but in our clinic, 
the Tyrer-Cuzick model, which depends on extent of 
family history and several endocrine factors, showed a 
better prediction than those that used fewer risk factors 
(Table 20.1).24 Our own clinical assessment tool was, 
nonetheless, as good as Tyrer-Cuzick and significantly 
better than the other computer-based models.24 Although 
these models have reasonably good predictive power for 
the number of cancer cases likely to be seen in a popula-
tion, they have low discriminatory accuracy in that they 

cannot positively identify which particular woman will 
develop breast cancer.22,24 This is not surprising given that 
most of the inherited component of at least 27% from 
twin studies3,4 would not be identified from family history, 
and the risk model cannot predict who has and has not 
inherited any genetic factors in a particular family. At 
present, most of the known non-family history risk factors 
are not included in risk models. In particular, perhaps the 
greatest factor apart from age, mammographic density,25 
is not yet included. Further studies are in progress to 
determine whether inclusion of additional factors into 
existing models, such as mammographic density, weight 
gain17 and serum steroid hormone measurements,26 will 
improve prediction. These are not straightforward addi-
tions, as there may be significant interactions between 
risk factors. Although breast density is an independent 
risk factor for BRCA1 and BRCA2 cancer risk27 the density 
itself may be heritable and not increase risk in a similar 
way in the context of family history of breast cancer 
alone.

The breast cancer genes

There is now no doubt that there are numerous genes 
which will be found to predispose to breast cancer.28 
Attention thus far has been focused on the two high-risk 
predisposing genes; one on the long arm of chromosome 
17 (BRCA1)6 and another BRCA27 on the long arm of 
chromosome 13 (Table 20.2). They are thought to account 
for over 80% of highly penetrant inherited breast  
cancer (population frequency of approximately 0.2%).29 
It appears that the vast majority of families with breast 
and ovarian cancer are linked to BRCA1 and that muta-
tions in this gene are the cause of the disease. However, 
breast/ovary families are not always caused by BRCA1, as 
up to 20% are due to mutations in BRCA2.29 The vast 
majority, if not all, breast/ovarian predisposition is due 
to mutations in BRCA1 or BRCA2.29 Nonetheless, if there 
are two or more cases of epithelial ovarian cancer in a 
family, that is strong evidence, in itself, that BRCA1 is 
likely to be involved. There is also now increasing evi-
dence that families with BRCA1 and BRCA2 involvement 
have differing risks of susceptibility to ovarian cancers, 
although the overall cumulative lifetime risk across all the 
linked families is 85% for breast and 40–60% for ovarian 
cancer in BRCA1,29,30 and 85% and 10–20%, respectively, 
for BRCA2.31 It may well be that so-called site-specific 
ovarian cancer families are in fact virtually all caused by 
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Table 20.1 Known risk factors and their incorporation into existing risk models

RR at extremes* Gail Claus BRCAPRO Ford Tyrer-Cuzick BOADICEA

PREDICTION

Amir et al.24 validation study [E/O] 0.48 0.56 0.49 0.81 Not assessed

95% confidence interval24 0.54–0.90 0.59–0.99 0.52–0.80 0.85–1.41 Not assessed

PERSONAL INFORMATION

Age (20–70) 30 Yes Yes Yes Yes Yes

Body mass index 2 No No No No No

Alcohol intake (0–4 units) daily 1.24 No No No No No

HORMONAL/REPRODUCTIVE FACTORS

Age of menarche 2 Yes No No Yes No

Age of first live birth 3 Yes No No Yes No

Age of menopause 4 No No No Yes No

HRT use 2 No No No Yes No

OCP use 1.24 No No No No No

Breastfeeding 0.8 No No No No No

Plasma oestrogen 5 No No No No No

PERSONAL BREAST DISEASE

Breast biopsies 2 Yes No No Yes No

Atypical ductal hyperplasia 3 Yes No No Yes No

Lobular carcinoma in situ 4 No No No Yes No

Breast density 6 No No No No No

FAMILY HISTORY

First-degree relatives 3 Yes Yes Yes Yes Yes

Second-degree relatives 1.5 No Yes Yes Yes Yes

Third-degree relatives No No No No Yes Yes

Age of onset of breast cancer 3 No Yes Yes Yes Yes

Bilateral breast cancer 3 No No Yes Yes Yes

Ovarian cancer 1.5 No No Yes Yes Yes

Male breast cancer 3–5 No No Yes No Yes

E/O, expected over observed cancer ratio (all models assessed underestimated cancer occurrence).
OCP, oral contraceptive pill.
*E.g. age at menarche 9 v age at menarche 16; age at menopause 58 v age at menopause 40.

BRCA1 mutations.32,33 Supportive evidence for this comes 
from the long-term follow-up of apparently site specific 
families,32 new cancers in families from the UKCCCR 
familial ovarian cancer study33 and linkage34 and muta-
tion analysis in the families.35 Controversy still exists over 
the true lifetime risk associated with mutations in 
BRCA1/2, with population studies apparently showing 

risks as low as 40%,36 but more recent large scale studies 
are in keeping with high levels of risk for both genes.37

The TP53 gene on 17p is also known to predispose to 
early breast cancer8 and it is possible to look for germline 
mutations of this, which account for over 70% of cases 
of the Li Fraumeni syndrome (see Table 20.2).38 The risk 
of breast cancer <30 years is higher than for BRCA1, and 
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Table 20.2 Hereditary conditions predisposing to breast cancer

Gene Other tumour 

susceptibility

Population 

frequency

Proportion of 

breast cancer

Proportion 

of HPHBC

Proportion of familial 

breast cancer risk

Lifetime risk 

in women (RR)

BRCA1
AD

Ovary/prostate
Colorectal

0.1% 1.5% 40% 5–10% 60–85%

BRCA2
AD

Ovary/prostate
Pancreas
HoZ-Fanconi (AR)

0.1% 1.5% 40% 5–10% 50–85%

TP53
LFS AD

Sarcoma, Glioma
Adrenal

0.0025% 0.02% 2% 0.1% 80–90%

PTEN
Cowden’s
AD

Thyroid
Colorectal

0.0005% 0.004% 0.3% 0.02% 25–50%

CHEK2 Colorectal,
prostate

0.5% 0.5% 0% 2% 18–20%
(2.0)

ATM
AD & AR

Lymphoma, HeZ, 
leukaemia, HoZ

0.5%
0.5%

0.5% 0% 2% 20%

STK11
AD

Colorectal 0.001% 0.001% 0.6% 0.04% 50%

BRIP1 HoZ-Fanconi (AR) 0.1% 0.1% 0% 0.4% 20%
(2.0)

PALB2 HoZ-Fanconi (AR) 0.1% 0.1% 0% 0.4% 20%
(2.0)

5 SNPs
Ref 46

25-46% 0.5% 0% 2% 11–13%
(1.1–1.3)

Totals 80% for any 5% 83% 27%

AD, Autosomal dominant; AR, autosomal recessive; HoZ, homozygous; HeZ, heterozygous; HPHBC, highly penetrant hereditary breast cancer (e.g. >3 affected 
relatives); LFS, Li Fraumeni syndrome.

mutation carriers also have a very substantially increased 
risk of sarcomas, brain malignancy and other tumours. 
The overall impact of Li Fraumeni syndrome on breast 
cancer incidence is probably quite small. Carriers of the 
ataxia telangectasia (ATM) gene were thought to be at a 
5-fold risk of breast cancer,39 but although the carrier 
frequency was thought to be up to 2%, this was based on 
five complimentation groupings and the disease is now 
known to be caused by a single gene on llq.40 While initial 
studies were conflicting as to whether ATM was a major 
gene in breast cancer predisposition, careful large-scale 
association studies have assessed a relative risk of around 
2-fold for pathogenic mutations.41 The Cowden disease 
gene has also been identified as PTEN on chromosome 
10,5 but this gene does not appear to account for high-risk 
families. Additionally, after a substantial lull in identifica-

tion of susceptibility genes, further moderate risk but 
relatively rare genes (population frequency 0.1–2%) are 
now being identified.41–47 These genes and single nucle-
otide polymorphisms (SNPs) are likely to account for the 
fact that women who test negative for a BRCA1/2 muta-
tion in their family still appear to be at increased risk.48 
The location of further genes is being sought by genome-
wide association studies and the likelihood is that there 
will be many more genes still to be identified.47 The 
current known genetic conditions and locations of genes 
is shown in Table 20.2.

For the vast majority of women, we will only currently 
be able to come to an estimate of lifetime risk, which will 
eventually depend on whether or not there are suscepti-
bility genes in the family and whether they have been 
inherited. In a few cases it will be possible to modify risk 
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enormously by finding or excluding a germline mutation 
in the individual. The risk can only be significantly 
reduced if the individual is shown not to have inherited 
the known family mutation.48

Communication of risk

Risk can be expressed as a lifetime risk or a risk over a 
period of time. A woman from a young-onset breast 
cancer family may have a lifetime risk of 40%, but if she 
is 60 years old she only has a 25% risk of carrying the 
gene as >60% would have developed the disease and only 
a 10% chance of having a breast cancer related to an 
inherited gene mutation in her remaining life. This reflects 
the gradual equalizing of risk to normal after 60 years in 
those with a family history. Imparting risk has to cover 
some conception of when the risk is present (in old age 
in the general population) and how much risk remains. 
Some women may prefer to know their risk per year. In 
a dominant family this may approximate to 1% per year 
from the late twenties for someone at 50% risk of  
inheriting the gene.

Options

The options for a woman with a significantly increased 
risk are limited. She may bury her head in the sand and 
not present to a doctor, or be encouraged to seek inter-
ventions by enthusiastic doctors, which may cause more 
problems than it solves. While it is still not possible to 
be sure that screening of young women is effective in 
reducing mortality and morbidity we must be circum-
spect about advocating it to all women at risk. However, 
many women prefer to meet the potential problem head 
on and this group is likely to benefit very much from 
what can be offered.

Options to be considered include:

1. No action
2. Try to reduce risks (self-controlled)

a. plan family early
b. avoid OCP and HRT
c. good diet
d. exercise
e. interventions

i. delaying menarche
ii. artificial early menopause (oophorectomy or 

treatment with goserelin)
iii. anti-oestrogen therapy (tamoxifen, raloxifene)

Identification of a group of women at high risk pro-
vides the possibility of obtaining sufficient events (devel-
opment of breast cancer) to make prevention trials 
worthwhile. Four major trials of prevention with 
tamoxifen have now published.49–52 Tamoxifen had 
already been shown to reduce the risk of contralateral 
breast cancer in affected women and the large American 
NSABP trial was the first to show a reduction in risk of 
breast cancer in asymptomatic women (at increased life-
time risk) by 40–50%.50 Tamoxifen is by and large well 
tolerated, although hot flushes and other menopausal 
symptoms are common and there are increased risks of 
thrombo-embolic events and endometrial cancer.50–52 The 
IBIS1 study showed a 30–40% reduction in breast cancer 
risk, but a rise in all-cause mortality.52 As a result, 
tamoxifen is not currently licensed for prevention in the 
UK and Europe but does have a licence in North America. 
A study comparing tamoxifen with raloxifene in America 
(the STAR trial) showed no overall difference in preven-
tion between the two drugs.53 Other studies underway 
involve reduction in fat intake in Canada, administration 
of retinoids in Italy and a number of diet and exercise 
trials in the Manchester centre. A high-risk trial, RAZOR, 
has been piloted in the UK involving switching off the 
ovaries with Zoladex (Goserelin) and protecting the 
bones (and breasts) with raloxifene. Variations of this are 
being undertaken in the USA and mainland Europe. 
Recruitment to these trials in high-risk women has been 
disappointing and this may be due to a reluctance to be 
randomized to placebo.54

An alternative strategy, particularly in BRCA1 carriers, 
is to opt for early risk reducing Bilateral Salpingo-
Oophorectomy (BSO) at about 40 years of age. This can 
reduce breast cancer risk by around 50%55 and indeed 
earlier oophorectomy may well reduce the risk further. 
Nonetheless, the effects of an early menopause and 
doubts over long-term HRT have to be considered if the 
primary purpose is breast cancer prevention.

3. Try to pick up tumours early (screening)
a. regular self examination.
b. annual mammography screening from 35 years or 

5 years before earliest cancer in family. This may 
be partly replaced by:

c. annual ultrasound
d. MRI scanning

It is likely that annual screening will identify over 60% 
of cancers in young women,56 but interval cancers do 
occur. The young breast is denser and more difficult to 
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interpret. However, as relative risk to the general popula-
tion at age 35 may be 40-fold, this group needs to be 
treated as a special case. Although the first evidence for a 
significant survival advantage has emerged for the general 
population under 50 years,57,58 the frequency of disease 
is probably too low to justify screening on economic 
grounds. However, our own work has shown that impal-
pable small lesions are detected in the 35–49 year age 
group and that similar detection rates to the NHSBSP are 
attainable by targeted screening.59 There are also the first 
signs of a mortality benefit, although this may not be the 
case for BRCA1 carriers, who appear to have a worse 
prognosis.60,61 Mammography may eventually be replaced 
by other more sensitive techniques such as magnetic reso-
nance imaging (MRI) in BRCA1/2 mutation carriers,62 but 
the costs and scarcity of scanners may make MRI unviable 
outside a very-high-risk group. Currently, MRI screening 
is recommended in the UK for BRCA1/2 and TP53 muta-
tion carriers aged 30–49 as well as for individuals without 
mutations who are at very high risk (www.nice.org.uk). 
The very small dose of radiation involved with mammog-
raphy has only a small theoretical risk of inducing a 
breast cancer.63 Even cumulatively, this is unlikely to 
cause more than an extra breast cancer in one in every 
10 000 women. This is not really comparable to a 40% 
lifetime risk. However, known carriers of TP53 and ATM 
gene mutations should probably not be screened with 
mammography and there is now some doubt about car-
riers of BRCA2. BRCA2 interacts with a protein involved 
in DNA repair and, as such, carriers may be more suscep-
tible to radiation-induced damage. Women screened for 
breast cancer may undergo fine needle aspiration or open 
biopsy for screen-detected lumps which are entirely 
benign. This will be associated with at least a small degree 
of psychological and physical morbidity, but in experi-
enced hands the risks of unnecessary biopsy are small.64

4. Remove the risk
a. risk reducing mastectomy (RRM)

This is considered by many a drastic measure, which 
until recently has been carried out far more in the USA 
than in the UK. It is reasonable and indeed recommended 
to at least mention it when a woman’s risks are high.65 
The most acceptable operation to women is a skin-sparing 
mastectomy which may spare the nipple and, therefore, 
some breast tissue; it is, therefore, not totally preventa-
tive.66 The cosmetic results with implants are not always 
desirable and if any tissue is left under them this will 
mask a tumour, although this is unlikely if the dissection 

is taken down to the pectoral fascia. Some women will, 
nevertheless, opt for a full mastectomy, and a total mas-
tectomy without sparing the nipple is considered more 
appropriate by some clinics. Nonetheless, evidence has 
emerged from a study of nearly 1000 women at the Mayo 
Clinic in the USA that breast cancer risk is very substan-
tially reduced (by 90%) even with subcutaneous mastec-
tomy.67 This has now been confirmed in BRCA1 and 
BRCA2 mutation carriers.68,69 It is also not understood 
whether there are long-term sequelae of preventative 
surgery. Some women may be psychologically unpre-
pared for the outcome and cosmetic results may not 
always be as good as a woman expects. The general anaes-
thetic and surgical risks also need to be taken into account. 
Nonetheless, reports have shown significant benefit to 
women who choose the option compared to those who 
do not in terms of anxiety and cancer-related worry.70 It 
is nonetheless important that a comprehensive protocol 
for preparing women is in place, including a psychologi-
cal assessment.65,71 Increasingly, women at high risk in the 
UK are opting for risk-reducing mastectomy. This is likely 
to increase further when genetic testing is more widely 
available and women at 80–90% lifetime risk of breast 
cancer are identified. Two recent reports from Manchester 
and the Netherlands show an uptake of around 50% in 
unaffected mutation carriers.71,72 Indeed, somewhat para-
doxically, high-risk women are more likely to choose 
RRM than prevention trials.55

The genetic testing programme

The population which could benefit from presympto-
matic genetic testing is difficult to define. Potentially, any 
person could undergo mutation testing for BRCA1 or 
BRCA2 or both. However, there would be little benefit to 
anyone unless there was at least some chance that they 
were at risk of such a gene fault in the first place. Individu-
als without a family history of breast or ovarian cancer 
would, therefore, have no alteration to their lifetime risk 
of these cancers from a negative screen. There would also 
be no benefit to the healthcare system, as these women 
would not be in screening programmes outside the 
National Breast Screening Programme (from 50 years of 
age in the UK). Even those with one or two relatives may 
not benefit that much in terms of reassurance. Currently, 
the target population would be at-risk relatives in families 
with four or more cases of breast cancer under 60 years 
or ovarian cancer at any age, where a living affected  
relative could be screened for mutations. The National 
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Institute for Clinical Excellence (NICE) in the UK has 
now set a threshold of at least a 20% likelihood of a 
mutation (in either BRCA1 or BRCA2) in the affected 
individual tested in a family.65 This likelihood can now 
be assessed using a simple scoring system (Table 20.3).73 
This is as accurate as more-involved computer pro-
grammes at predicting the likelihood of a mutation,73 but 
newer programmes are being developed and may improve 
accuracy of prediction (see Table 20.1: Boadicea).74 
Testing may eventually be widened to allow for analysis 
of much smaller aggregations of breast cancer. Currently, 
probably only one in 1000 people come from families 
suitable for testing and a maximum of only 3% of breast 
cancer cases could be prevented by testing in this way for 
BRCA1 and BRCA2. However, there could be possible 
cost saving from withdrawing women who test negative 
from existing screening.

In the main part, research laboratories will be testing 
those families or affected individuals with a high proba-
bility of a BRCA1 mutation. This could be because the 
family is linked to BRCA1, has many cases of breast and/
or ovarian cancer or that an individual has developed 
either disease at a young age or has a double primary. 

Once a mutation has been found this will usually be 
passed on to a service laboratory for verification and to 
allow a test to be offered to the extended family. Early 
indications were that around 60% of women offered a 
BRCA1 test will take up the option.75–76 This comes from 
population surveys and a clinic survey.77–79 The actual 
uptake in tested families is still much lower than pre-
dicted from prior surveys and needs to be extended to 
families who have not been contaminated by being 
involved in large-scale research. A more recent audit of 
service testing shows variation in uptake between the 
Northwest of England and London with around 50% of 
women in Manchester opting for presymptomatic testing, 
but only around 30% in London.80 Uptake in men was 
only around 15%. The long-term outcomes of predictive 
testing in women who receive appropriate genetic coun-
selling are very satisfactory with very few adverse 
sequelae.81,82

Molecular techniques such as gene sequencing com-
bined with an analysis for large rearrangements such as 
Multiple Ligation Dependant Probe Amplification (MLPA) 
will detect 90–95% of BRCA1 and BRCA2 mutations. 
Commercial laboratories in the USA (MYRIAD) currently 
charge US$2980 for a complete screen of BRCA1/2, and 
their UK subsidiary, Lab 21, UK£2113. As such, an unaf-
fected woman can opt for testing outside the NHS as long 
as she has appropriate counselling and interpretation of 
a result. However, once a mutation is identified, subse-
quent tests per individual in the family can be undertaken 
on the NHS. Screening for the three common Jewish 
mutations (185 del AG, 5382 ins C and 6174 del T) cost 
the NHS only around UK£80. These mutations are carried 
by around 2.5% of the Ashkenazi population and account 
for around 95% of BRCA1/2 involvement. As such, a 
negative test has good negative predictive value, particu-
larly in a family with both breast and ovarian cancer.83 It 
can, therefore, be seen that testing in the Jewish popula-
tion could be very cost-effective, even in unaffected 
women with no known family mutation.

Conclusion

There have been huge advances in our knowledge of 
hereditary breast cancer over the last 10–12 years. While 
it is now possible to offer definitive testing in a few  
high-risk families, much is still to be learnt about the 
remaining genes which confer low to moderate elevations 

Table 20.3 Manchester scoring system for identification of a 
pathogenic BRCA1/2 mutation

BRCA1 BRCA2

FBC <30 6 5

FBC 30–39 4 4

FBC 40–49 3 3

FBC 50–59 2 2

FBC>59 1 1

MBC <60 5 (if BRCA2 tested) 8

MBC >59 5 (if BRCA2 tested) 5

Ovarian cancer <60 8 5 (if BRCA1 tested)

Ovarian cancer >59 5 5 (if BRCA1 tested)

Pancreatic cancer 0 1

Prostate cancer <60 0 2

Prostate cancer >59 0 1

FBC, female breast cancer; MBC, male breast cancer.
Scores for each cancer in a direct lineage are summated. A score of 10 is 
equivalent to a 10% chance of identifying a mutation in each gene. A 
combined score of 20 points would qualify for NHS testing at the 20% 
threshold.
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in risk. In the meantime, further evidence has to be gath-
ered as to the efficacy of screening and preventive options. 
Guidelines for the appropriate management have recently 

been published for the UK65 and similar approaches are 
being used in other parts of Europe and in North 
America.
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