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Introduction

Stk ASTLEY CoOOPER m The Anatomy and Duseases of the
Breast says I have restricted myself to describing from my own
preparations only, and if every author mn our professton would
adopt this plan and merely write on what he 15 capable of demon-
strating, preserving and exhibiting to others, the medical world
would not be overwhelmed with those crude opinions, theories,
and conjectures, whach, according to the present system of quoting
all that has been wrnitten, are sure to compose the greater part of
the works that issue from the press My rule has been to publish
that only which 1 could show to those who were skeptical, and
were yet desirous of arnving at the truth.”

No apologies are needed for 1mutaning so eminent an cxample.
Indeed, to do justice to all that has been written on the human
mammary gland would fill several volumes We have endeavored to
confine our wnting to matters of which we have personal know-
ledge and have for the most part worked out for oursclves The
application of two hitherto little used technics, the shicer method
for cutting whole breast sections and above all the roentgeno-
graphic expenience of Gershon-Cohen bave enabled us to invest-
gate the mammary gland from a new angle. We have made use of
the work of others only in 30 far as was expedient as a background
or a corollary to what we ourselves have observed To compensate
for our apparent neglect, we append a full bibliography hopmg
thereby thar all important papers will be consulted by those who
are interested.

No work stands alone. We are mdebted to many who preceded
us and to many who cooperuted and worked with us Of those who
have gone before, the pathologist would name Professor Fredenic
Wood Jones and Sir Lenthal Chearle, whose teachmngs were a
lifelong msprratian. Of our contemporaries we can single out only
one, Dr Raoul Lebargne. We owe much to his persistence 1n

piil



x1v Introduction

applying roentgenographic technics to the exammation of the
breast, as well as to his generosity in passing on his knowledge.

Our particular thanks are due to Lolita Moore, our able and
mdefatigable assistant, for her help in looking up and siftng
literature 1n all languages, indexing and tabulating cases, and for
many suggestions for perfecting technic.

It 1s a pleasure to acknowledge the warm and sympathetic co-
operation of the surgeons and physicians of our staff Our particular
thanks are due Dr. Henry Brody and Dr. Irving Young of the
pathological staff for therr many kindnesses during the progress of
this work.

The original nvestigations on the pathology of the breast were
begun many years ago, thanks to the facilites afforded by the
laboratories of the Woman’s Medical College and to the generosity
of Mrs Beatrice Fox Grffith and Dr. Cormnne Trullinger
Chamberlin

In recent years through the generosity of Dr. J. C. Doanc,
former Medical Director of the Albert Emstein Medical Center
and Chief of Medical Services, now Professor of Clinical Medicine
at Temple University, a fund created by Mrs Frank Strick was
made available for a survey of breast disease 1n asymptomatic
women. The continuity of the work has now been assured by a
research grant from the National Institutes of Health.

We also wish to thank the editors and authors for permission to
reproduce Professor Engel’s illustrations from the Brifish Journal
of Childhood Diseases, and Dr. J Grynfell’s diagram from the
Arclives d’ Anatomie Microscopigue Dr J C Valentine generously
provided the photos for Figs. 1 to 3, and Dr. Jacob A. Vastine for

Fig 69



General Remarks Evolution of Roentgenology
of the Breast

THE FIRST attempt to diagnose mammary disorders by means of
the x-ray film was made by Salomon 1n 1913 Salomon took x-ray
films of surgical specimens and compared the clinical, radiologreal,
and pathalogical findings m carcmoma of the breast. The outbreak
of World War I put a stop to these cfforts, and the subject was
not revived until 1930 In that year § L. Warren publuhed 2
roentgenalogic study of the breast. Seabald m 1931 described
radiologic changes during the menstrual cycle and gave criteria
for the differentiation of normal from abnormal conditions 1 the
breast. He succeeded 1n measuring fibroadenomas roentgeno-
graphically and demomstrated alterations i the size of the tumors

Lockwood end Stewart (1932) studied the menstrual cyclerocntgeno-
graphically and distmguished between Cheatle’s mazoplasia and
“cystiphorous desquamative epithelial hyperplasia” on the film.
Rues (1930) showed that 1t was unsafe 10 mject 1odized poppyseed
oil or foreign matenal mto a duct, as abscesses would result.
Mammography was later perfected by Leborgne (1953) From
1935 onward pneumography of the breast was attempted but no
great advance was made along this ine, Injection of thorotrast was
popular until 1t was dmcovered that tamors mght follow 1ts use
(fig. 189)

The more recent wark of Gershon-Cohen shows that artifical
uids are unnecessary in the diagnos:s of breast Jesions In the peniod
from 1937 to 1948 he made notable progress 1n accurute diagnoss
of malignant timors Without munmmizing the difficulties en-
countered m the nterpretation of abnormal roentgen mammary
patterns, he ticelessly advocated the nse of roentgenograms as an
ad to clmical disgnoss and was the first to demonstrate the
feasibility of detecting occult carcmomas (1948) At the same time
many workers were dmcoursged by the uncertamty of ther

v



Xvi General Remarks: Evolution of Roenigenology of the Breast

results. Two factors hampered progress—unsatisfactory technic
and lack of exact pathologic knowledge.

Leborgne, working in Montevideo, was the first to propose a
technic which, while contradicting many of the established rules,
achieved a degree of visualization of breast structures hitherto
considered impossible His methods have gone far toward making
roentgenography of the breast an exact science

Very thorough knowledge of breast pathology 1s a sine qua non
for interpretation of breast films. The older radiologists who
followed Cheatle were able to diagnose mazoplasia fibrosa from
cystiphorous desquamative hyperplasia and to distinguish both
from carcinoma. But this could only be accomplished when the
lesions were well developed. Since Cheatle, breast pathology has
become more and more confused Terminology is mexact and
extremely variable. Classification depends chiefly on the views of
the pathologist or surgeon. Many writers content themselves with
such expressions as fibrocystic disease, cystic mastitis, mastopathy
and even the long outdated chronic mastitis. They seldom define
what they mean and do not distinguish one form of dysplasia from
another. In this inchoate welter the unfortunate radiologist drifts
on a sea of confuston To make matters worse, few pathologists
have studied entire breasts Detailed examination of histologic
sections 15 essential to complete diagnosis, but does not help the
radiologist who must look at the organ as a whole, compare 1t with
1ts fellow, and draw his conclusions therefrom.

The authors realized that progress in x-ray diagnosis could only
be made by careful comparsson of the film with the actual speci-
men. The method followed was to make whole scrial sections of the
frozen breast, stain the scries, and esamune the tissuc under the
dissecting microscope The sections were then sct up alongside the
a-ray film. Each was compared with the other The counterpart
of opacities discerned on the film was studicd 1 the section;
structures scen 1 the section were studied on the film, After the
first hundred patients were esamined it was obvious that the cases
fell into certan categorics. Furthermore the x-ray films and
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secnons matched clinical groups as revealed by the records
Classification might almost be saxd to have made itself

The question has been asked “Why should we burden our-
selves with the problems of x-ray examination of the female
breast? A biopsy 18 usually necessary and will give the diagnosis
anyway’ In the words of Kremens (1958), one may reply that
“ there are no short cuts 1n medicine Any diagnostic informa-
tion which may be obtamed by additional study withoutdetriment
to the panent, should be sought without stmt or reservation
There 15 no thought of omitting roentgen study of the chest 1n an
mdrvidual with hemoptys:s and a positrve sputum! There sumilarly
should be no hesitation to obtam whatever additional information
may be made available by a roentgen breast exenunation despite
the clanity of the clnical picture. Completely unsuspected patho-
logy may be uncovered esther 1n the breast under observation or,
as has occurred 1n many 1nstances i our experience, 1n the contra-
lateral breast One of the greatest values of the roentgen ray has
been the opportunity 1t has afforded 1n detecting a disease process
before 1113 cimically manifest *

Indications for mammary roentgenography fall mnto two cate-
gories

(8) x ry exammation 1s necessary for detection and localization of
& malignant tumor, and

(b) 1t affords & tool for the follow-up of patients or for scientific
observations

The first group comprses cases of suspected and unsuspected
cancers Defimte diagnosis cannot be made clinically and in these
patients x-ray exammation 18 mandatory

Suspected but nonpalpable cancers are usually of the type
known as occult, An occult cancer m the strict sense 1s one
which discovery of some remote symptom or aign, such as localized
Pan over the spine or an enlarged axillary node, leads to the
suspicion of breast cancer, but no mass 1s felt. A nonpalpable
breast cancer can only be located by means of the x-ray film. The
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fact that a tumor 1s suspected or even known to be present greatly
facilitates the radiologist’s task. A needle in a haystack may be
hard to find, but in the absence of certamty as to the needle’s
existence, the search would seem hopeless. Whatever the explana-
tion, occult carcinomas are among the most easily diagnosed of the
nonpalpable tumors.

Unsuspected neoplasms until very recently lived up to therr
name. Bufwith help of the x-ray film a number of them have been
debunked. The three principal ways for a cancer to escape detec-
tion are: 1. The malignant tumor is felt but wrongly diagnosed
benign. 2. It is masked by other lesions. 3. The growth 1s too small
for palpation.

In matters of nustaken diagnosis, a tumor is felt, but it 1s so
circumscribed and movable that suspicion of 1ts malignant nature
may not be entertained. For example, a duct carcinoma, even when
1t has reached extensive proportions, 1s frequently mistaken for a
benign tumor. Biopsy 1s likely to be postponed. The x-ray in these
cases gives an unequivocal answer. A reluctant patsent 1s more
willing to submit to operation and valuable time may be saved.
Another reason for mandatory x-ray examuination of all berugn
lesions is that while the diagnosis of the palpable lesion may be
correct, a small preclimical carcinoma may be present 1n another
part of the breast. Too often the patient 1s lulled into a falsc sensc
of security by the removal of a cyst or other benign lesion when the
real culprit lies latent to appear perhaps years later when it 1s no

longer curable.

X-ray examination 1s likewise indicated in all cases of nodularity
or “lumpiness” of one or both breasts whether a dominant mass
is present or not. These cases are very common. In most of them
adenosis 1s the underlymg or masking lesion. In some patients the
adenosis has passed on to hyperplastic fibrosis Ina few, mazoplasia
cystica has developed on the basis of adenosis. Rarcly, the
nodularity 1s due to multiple fibroadenomas In the great majority
of cases of lumpy breasts the condition is bemgn and remans so,
but should a carcinoma develop it 1s not hkely to be discovered for
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1 very long time, Often the growth 1s away from the region of the
lump and 1t 13 not uncommon for multiple operations to be per-
formed on these women without discovery of the cancer Hence
the necessity of roentgenography as & preliminary to biopsy

All women prescntg vague, unusual, or unaccountable symp-
toms referred to the breast must be examined roentgenographically
Pan 13 sometrmes the presentng symptom of a nonpalpable
carcinoma Indefimite thickening 1n any part of the bfeast should
likewise come under suspicion  Finally, x-ray examnation gives
reassurance to a normal panent with cancerophobia and a positive
family history of breast cancer

Carciomass remaun asymptomatic for a very long ume. X-ray
exammation leads to the detection of a tumor lang before 1t can be
recogruzed clinically  Studies of rate of growth of cancers have
recently enabled us to form some estimate of thewr duration. The
prechical diagnosis of mammary carcinoma gives a much greater
hope of surgical removal before metastases have occurred than
would have been previously considered possible. For this reason
rocntgenography of the bresst should form part of any program
for peniodic health exammation of women.

In the second category, x-ray studies, while not mandatory,
have proved therr worth 1n 2 number of ways They are helpful
in the postoperative follow-up of patients and cven more so for
evaluation of therapy when operation 13 not contemplated Con-
uderable merease 1n knowledge of breast pathology has resulted
from studies of normal breasts and of bemugn lesons Study of
precancerous lesions and their recogmtion by means of x-rays
uifards reason to hope that in future many lesions will be treated 1n
the precancerous stage and mutilating operations avorded.

HI
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fact that a tumor is suspected or even known to be present greatly
facihitates the radiologist’s task. A needle in a haystack may be
hard to find, but in the absence of certainty as to the needle’s
existence, the search would seem hopeless. Whatever the explana-
tion, occult carcinomas are among the most easily diagnosed of the
nonpalpable tumors.

Unsuspected neoplasms until very recently lived up to their
name. BuPwith help of the x-ray film a number of them have been
debunked. The three principal ways for a cancer to escape detec-
tion are: 1. The malignant tumor is felt but wrongly diagnosed
benign. 2. It 15 masked by other lesions. 3. The growth 1s too small
for palpation.

In matters of mistaken diagnosis, a tumor is felt, but 1t is so
circumscribed and movable that suspicion of 1ts malignant naturc
may not be entertained. For example, a duct carcinoma, even when
1t has reached extensive proportions, 1s frequently mistaken for a
benign tumor. Biopsy 1s likely to be postponed. The x-ray in these
cases gives an unequivocal answer. A reluctant patient 1s morc
willing to submit to operation and valuable time may be saved.
Another reason for mandatory x-ray examunation of all benign
lesions 1s that while the diagnosis of the palpable lesion may be
correct, a small preclinical carcinoma may be present 1n another
part of the breast. Too often the patient 1s lulled 1nto a falsc scnse
of security by the removal of a cyst or other benign lesion whm'l the
real culprit lies latent to appear perhaps years later when 1t 15 10
longer curable. i

X-ray examination is likewise indicated in all cases of nodularity
or “lumpimness” of one or both breasts whether a dominant mass
1s present or not These cases are very common. In most of them
adenosss 1s the underlying or masking lesion In some patients the
adenosis has passed on to hyperplastic fibrosis. Ina few, mazoplasia
cystica has developed on the basis of adenosis. Rarcly, the
nodulanty 1s due to multiple fibroadenomas, In the great m?)om}'
of cases of lumpy breasts the condition 1s benign and remains $0,
but should a carcinoma develop it is not likely to be discovered for
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a very long time, Often the growth 1s away from the region of the
lump and 1t 18 not uncommon for muluple operanans to be per-
formed on these women without discovery of the cancer Hence
the necessity of roentgenography as a preliminary to biopsy

All women presenting vague, unusual, or unaccountable symp-
toms referred to the breast must be examined roentgenographically
Pam 1s sometimes the presentmg symptom of a nonpalpable
carcinoma. Indefinite thickening 1n any part of the bfeast should
likewrse come under suspicion. Finally, x-ray examination grves
reassurance to a normal patent with cancerophobia and a positive
family history of breast cancer

Carcnomas remain asymptomatic for a very long ime, X-ray
exemmation leads to the detection of a tumor long before 1t can be
recogmzed chimcally Studies of rate of growth of cancers have
recently enabled us to form some eshmate of thewr duration. The
preclinical diagnosis of mammary carcinoma gives a much greater
bope of surgical removal before metastases have occurred than
would have been previously considered possible. For this reason
rocntgenography of the breast should form part of any program
for penodic health examinanon of women.

In the second category, x-my studies, while not mandatory,
have proved their worth 1n a number of ways They are helpful
in the postoperative follow-up of patients and even more so for
evaluanion of therapy when operation 18 not contemplated. Con-
siderable merease m knowledge of breast pathology has resulted
from studies of normal breasts and of benign lesons Study of
precancerous lesions and therr recogaron by mesns of x-rays
affords reason to hope that 1n future many lesions will be treated 1n
the precancerous stage and mutilating operations avorded.

HI






PART I

The Normal Breast






The Normal Breast

THE INFANT BREAST

A DETAILED description of the embryology of the breast 1s not
within the scope of this work. The milk line, appeaning at six
weeks' mtrauterine development, the buddng of the epithelal
cells, and the postnatal enlargement of the organ are well known,
The secretion of “witch s milk” deserves more attention than 1s
usually accorded 1t. Grynfeltt (1937) gave an admurable descrip-
tion of the mfant breast and 1ts secretions Recently ] C. Valentine
has amplified our knowledge and added new facts which throw
considerable light on the vagaries of the mammary gland m later
years His observations await publication.

In all fetuses of seven months’ development or upward that
survive three or four days after birth, the ducts are dilated and
filled with a fnd which 15 smilar to adult colostrum and 1s secreted
in the same way Ths may be discharged as “witch’s milk” The
condition usually ditappears in a few days, but should 1t continue,
true lactation acmi are formed. In some cases the secretary changes
parallel those of secretory disease in adults (figs 1, 2, 3) In one of
Valentme's infants, changes suggestive of plasma cell mastuus, a
complicatton of secretory disease m adults, were found Even m
these cases, postnatal mammary development seldom persists be-
yond six months of age. After six months, childhood enlargements
are no longer physiologic. They must be classified with the patho-
logic hypertrophues Rarely, postnatal hyperplasia persists beyond
infancy, or regresses to return again.

Secretion m the newborn 1 probably due to the same hormones
that 1nduce secretion of colostrum 1n the mother Persistence of
lactation after the first few days 1 more difficult to explam. The
small follicular cysts of mfants ovaries cannot be mvoked, for
males are equally affected , nor does 1t follow that the mother’s milk
1510 blame, since many of the babics are bottle fed

3
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Fig. 1 Infant breast at term. The ducts are dilated and hined by pro-
Iiferating secretory cells which are discharged into the lumen. Acini
arc seen here and there between the ducts

THE ADOTESCENT RRIAST
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to three years before the menarche, the female breast enlarges
rapudly In the male there 1s hyperplasia, but it 13 shight. The
female gland soon outstrips its capsule to push in vanous directions
mto the surrounding tissue. The ducts, with their sheaths, sub-
dwvide and penetrate farther and farther, compressing the fat
lobules so that at the menarche, except 1n obese subjects, fibrous
tusue predomunates and only occasional 1slands of fat are seen. In
many breasts at thrs age, fat has completely disappeared

Fundamentally the process 1s similar 1n all girls, but very wide
variations are scen m rate and degree of development. A com-
panson of adolescent breasts by means of senal whole sections
shows no exact correlation between age and development.

Y .

FI6 2, Infant bregst, Cystic dilatanion of duct following involunon of the
secretory phase. (T ymvnuf Valentne s classification.) Female sged
chopneumoma,

fed Death from bron

four months not
] C.Valentine))

(Courtesy of Dr
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Fig. 1. Infant breast at term. The ducts are dilated and lined by pro-
Iiferating secretory cells which are discharged imnto the lumen. Acint
are seen here and there between the ducts.

THE ADOLESCENT BREAST

From six months to the onset of puberty the breast ducts
lengthen and divide, but the process 1s a very slow one and the
organ does not keep pace with body growth This 1s perhaps the
only period 1n which the breast may be said to be “resting”.

Up to the onset of puberty there 1s, as far as wc know, no
essential difference between the male and female breast, but 0wo
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to three years before the menarche, the female breast enlarges
rapidly In the male there 15 hyperplasia, but it is slight The
female gland soon outstrips 1ts capsule to push i vanous directions
mnto the surrounding tissue. The ducts, with theur sheaths, sub-
dinide and penetrate farther and farther, compressing the fat
Iobules so that at the menarche, except in obese subjects, fibrous
tissue predommates and only occasional 1slands of fat are scen. In
many breasts at this age, fat has completely disappeared

Fundamentally the process 1s simular 1 all girls, but very wide
variations are seen i rate and degree of development A com-
panson of adolescent breasts by means of serial whole sections
shows na exact correlation between age and development.

F1G 2. Infent breast Cystic dilatanon of duct following involution of the

secretory phase, (Type IV of Valentie s classification :chnle
four manths, nctyﬁcmt fed. Death from .
(Courtesy of Dr J C. Valentine.)
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1

FI1G. 3. Infant breast. Osmic acid preparation to show secretion of fat
1 the ining epithellum of the aciu. Eight months fetus. (Courtesy
of Dr J. C. Valentine.)

The adolescent breast before ovulation consists only of ducts
(figs. 4, 5, 6). There are no lobules. The ducts branch along their
whole course from the nipple to the pectoral fascia. In the tissues
seen under the dissecting microscope the first thing that attracts
attention 1s the club-shaped swelling of the majority of the terminal
ducts (fig. 6B). A few of the growing ducts are round—this is
mostly an earlier stage—and not infrequently, where a duct 1s
about to bifurcate, a kidney-shaped structure is scen. Under the
dissecting microscope these formations resemble bunches of cysts
(figs 6cand 101).

In the adolescent breast prominent spurs or ridges arc scen in
the long axs 1n practically all ducts, although not usually in the
end bulbs (figs. 6B and 6D) The nidges are clevations projecting
into the lumen of the duct They consist of the usual two layers of



F16 4 Breast of @ ten year-old girl. Anesthetic death An early stage
of adolescent development 13 shown. Note pnmfive budding and
cystlike dilatation of ducts. Gro pomts in the duct wall produce
outpouchmgs separated by broad indentations Paraffin section.

F16 5 Normal adolescent breast from a gird aged twelve years Before
menarche, Sheer secnon.

3
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The Adolescent Breast 9
epithelium and the intraductal connective issue They are as much
a part of the wall of a normal duct as are the intervemng grooves
At first glance they mught be thought to be due to foldmng of the

FIG 6 Normal adolescent bresst from a gurl
gurl aged thirteen years Death
from rheumatic pneumanitis two days afier onset of scute illness
Sbe had never menstroated.
A-Sﬁgcneuionthmughenmehm ‘The development is not umform,
B o 1howa sren of more advanced subdrvuon of docts.
Skeer secton magnrfied to show swellmg of termmal portions of

ducts
C Detail of ducts, note resemblance to cysts
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F16.6 E

D. Ducts are cut transversely, They show ndges projecting into the lumen.,
E. Photomicrograph to show the earliest stage of duct formation. Paraffin

secton X 1000.
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wall of & duct followmng shrinkage from emptying of its contents
But observations made on large numbers of sections show that
when nidges are traced through to thewr final destinanon they
eventually meet to form the proximal boundary of the mouth of 2
new duct. The significance of the r1dges 15 made clear by a study
of the way 1n which ducts are formed The first change 18 2 pro-
liferation of epithelial cells in the wall of a duct (fig 6E) If this
proliferaton were uniform, ell that would happen would be that
the duct would become larger and longer But as the flustration
shows, the process 13 not umiform The cells prohiferate ar certain
pomts and grow outward. At first they are seen as a simple clump
of cells Very carly a rudimentary lJumen appears The intervenmg
wall which has not proliferated 18 left behind and becomes a ndge
projecting mto the lumen (fig 6D) This description 18 based on
paraffin sections and does not grve a clear 1dea of the whale pro-
cess Seen tndimensionally m slicer sections, the buddmg ducts
Jook like @ toy balloon om # thick stalk. Later a broad indentation
appeurs m the end bulbs (fig 4), and indicates further subdivision.
While the most rapidly growmng pomts are sitnated termunally,
clongation must also tke place along the whole duct system. This
becomes strikingly evident when the less developed ten- and
twelve-year-old breasts are compared with the thurteen-year-old
breast (figs 4, 5, 6) In the younger breasts, stubby branches anse
very close to each other, and ndges, though present, are less
consprenous With growth of the ducts the outpouchings at the
mouths of the branches become elongated and the branches them-
sclves are farther apart. The grooves so formed are separated by
ndges Beyond the opening of each branch, the particular ndges
formmg the boundary of the groove unite and disappear

A pomnt that emerges very clearly when seral sections of
adolescent breasts are examined 15 the jrregulanty of develop-
ment in different parts of the same breast (fig 6A) In some places
there will be much greater subdivisiona of the ducts, and such areas
persist through @ number of serial sections Development 18 more
ldmcadtowardtbcmusdcthannwthcmpplc.'l‘humzybc
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connected with the very rich blood supply from twigs reaching
the breast via the pectoral muscle.

The connective tissue of young breasts 1s always well developed.
This 1s very obviously of two kinds: the intraductal, belonging to
the duct 1tself; and the interductal, or perilobular. Interductal
tissue 1s a supporting structure, intraductal connective tissue 1s an
intergral part of the mammary gland.

When the breasts of a number of adolescents between the ages
of twelve and seventeen are examned 1t 1s likely that nodular
structures will be felt in some of them. This need not cause alarm
if the normal cystlike structure of the adolescent breast 1s remem-
bered together with the tendency to irregular maturation. Ducts
may dilate beyond what 1s usual, or a cluster of lobules which has
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FI1G. 7. Normal adolescent breast, age thirteen years Onset of men-
struation ten months before death from fulminating scpticemid
In some parts of the breast lobules were fully developed. Other
arcas showed only ducts of the adolescent type Sheer scction
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outstripped the rest in development may feel nodular to palpation
(fig 8) The possibility of fibroadenoma has to be considered, but
1t 18 usually wise to wait and see whether with further development
the nodule will disappear

THE ADULT BREAST

Before embarking on a description of the normal breast certam
terms 1 general use require clarification. Such words as trabecula,
stroma, parenchyma and lobule sre defined 1n books, but whea
applied to the breast there 13 considerable difficulty knowing just
what 1s meant, a drfficnlty that most authors do not face squarely
As 1n other organs, the breast consists of mammary tissue proper
(parenchyma) and stroma. But unlike other organs, breast
parenchyma 15 fibrous as well as epithelal Grossly, the fibrous
perenchyma 18 rmpossible to disungush from the equally fibrous
stroma, Microscopically, the difference s obvious, but when a
lobule undergoes mvoluton 1t 1s replaced by fibrous nissue. It
merges with the stroma and 15 indisunguishable from it It as
probable that much of the adult stroma 15 formed in this way
Theoretscally, this ‘scar tissue” might be thought of as paren-
chyma, but 1t 15 nonfuncnonal. It does not alter with the ¢ycle and
18 only a supporting structure Trabeculae are usually defined as
forming an essental part of the stroma. In the breast, they nm
from the base of the organ to the nipple, and are conspicuous on
x-ray films They consist of fibrous strands contaming ducts and
lobules and are therefore a mixture of all of the components of the
gland. For lack of & better term, “trabeculs” 1s used to include both
stroma and parenchyma. “Lobule ’ 18 defined as the collection of
termunal ductules ansing from a duct, Lobules attem their full
development durmg lactation At other tmes, especially durmg
th:mmxmmlcydc,thzyund:rgochangmductohormonc
influence. Such changes are not necessanly regular Imperfect
differenmanon of ductules 18 common and 1t 18 often dfficult to

decide at what stage of development a lobule may be properly so

aR.-p
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A

F1G. 8. Focal hyperplasia in a developing breast Aged 16 years. Two
mon}hs ago a small red patch was noted centrally above the Ieft
nipple.

A X-ray film shows a small opacity resembhing an arca of adenosss
There 1s marked vasculanty of the superficial fat Marker placed at

this site.
A’. Drawing from film. Arrow points to the leston
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Fic 8 A

The termmological prtfalls outlmed above are a reflection of the
difficulties encountered 1n sny attempt to describe the anatomy of &
typical breast. The mammary gland 1s a varnable organ even m
amumals In women, varability 18 much greater The breasts of
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A

F1G. 8. Focal hyperplasia in a developing breast. Aged 16 years. Two
months ago }ap srrgall red patch was noted centrally above the left
nipple. Jenoc

A. X-ray film shows a small opacity resembling an arca of adenosi,
There 15 marked vasculanty of the superficial fat. Marher placed m
this site,

A’. Drawing from film. Arrow ponts to the lesion
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Fie 8 A

The termmological prtfalls outlmed above are a reflection of the
difficulties encountered n any artempt to describe the anatomy of a
typical bresst. The mammary gland is a vanable organ even m
ammals In women, vanability 15 much greater The breasts of
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B Shcer section shows hyperplastic area with dilated ducts. The ducts
are characteristic of adolescence, but are closer together than 1snormal.

different women differ widely 1n development and structure and
according to age. Individual breasts exhibit marked alterations of
pattern from one part to another and continual changes are taking
place 1n one and the same organ. The gland 1s never at rest.
Emotional stress, allergy, or any reaction which affects the ductless
glands has its repercussion in the breast Minor alterations are not
detectable except 1n the excised specimen and, when found, 1t 15
questionable whether they should be considered physiologic or
pathologic. Actually, no hard and fast line can be drawn and
there 1s no ready-made answer to the question: What 1s a normal
breast ?
THE NONPREGNANT BREAST

In an average breast the lobules are situated chiefly at the

periphery (figs 9, 24). Generally they are most numerous at the
base near the pectoral fascia, probably because of the rich blood
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supply to that part. In the carly twentics the Jobules are apt to be
ruther scanty and the breast 13 often partly of the adolescent type,
especally 1n virgms (figs 10, 13A) The resemblance of the virgin
breast to the adolescent 15 1n great measure due to the fact that
there has been no large-scale proliferation and involution of Jobules
with fibrous replacement as happens after pregnancy In the late
twemntics and early thirties there are more lobules and the difference
between the parous and nonparous breast 13 not as obvious (figs 9,
11, 12, 13B) The lobules are irregular in contour mn the parous
breast and, m multiparae, there1s a tendency to dilatation of prelo-
bular ducts The lactiferous ducts may also be dilated. In the late
thrriies and m the forties many more 1rregularities are apparent in
all women (figs 14, 24A) The hangovers from an earlier age are
jomed by the distortions due to premenopausal mmbalance. An-
ovulatory cycles are more frequent. A breast examined m the

FmgNom;nlhbreamAged;]mytwn Desth from cerebral
ancarnm. Slicer section to show pent distribution
No marital or menstrual history lvuillbri& of tobules
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F16 10 Postmenstrual breast Slicer sections from two separate fields.
Age twenty-three years, single, death from septicemia Eighth day
of cycle The breast was immature and contamned very few lobules
They did not show normal postmenstrual proliferation, possibly on
account of severe 1llness

A Characteristic of greater part of breast

B Area showing the greatest lobular development,

premenstrual phase of such a cycle would show only estrin changes
and might be deemed pathologic. At the time of the menopausc
and sometimes for a year or two after, irregular growth and regres-
ston may reach considerable proportions. The changes would 1n
most cases be considered pathologic, but a linc 1s not always ¢asy
to draw. Involution 1n these florid breasts may be expected about
two years after the menopause

In view of the foregomng, the difficulty of classifying breast
patterns into distinctive types 1s immediately apparent. The work
entails cutting more or less serial sections of many normal
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breasts Such material 18 difficult to obtain and, by most methods
n vogue, makmg senal sections of whole breasts 1s extremely
arduous Dabelow (1933) cut whole sections and was able to divide
his matensal mto fibrous breasts and fatty breasts, but he only
covered part of the ground. Objections to his classification are
twofold, In the first place, fat 15 not a part of the mammary
parenchyma It 1s practically absent in the adolescent, scanty 1n
young adults, and only begmns to be an :mportant component of
the breast at the age of thirty Its presence depends largely on the
state of nutmmon of the subject and therefore cannot be used 10
wdentfy a specific type of mammary gland. Secondly, prepon-
derance of fibrous tistue may be normal as 1n the adolescent breast,
but 1t may also be a consequence of dysplasia

Fig 11 Breast m late proliferative phase twenty mne years
meDﬂLhﬁompulmmrycmbohrmfoomnguty e
Agmghlhewuobcu,thcbrunmoompucr. bules are
nmmm,bmm-bomhnlftbchrunthcywmmtwdldcvdupod.
Geninlia ed to second week of cycle,



1 e e et e S e > e g
Tww - » L
~ ~ T
 Sun w""“""‘“':lﬂ -
--E—un-\“ - w

.mf -~ a; .
T el yfﬁr
“,
~

! N » . ’ Vﬁ":‘n}}%«# . s,
¥ s - ' # ;“» ‘ﬁ’; - M
h oo R g L
g - r-« . + }J’A ‘: - -
- K‘:f s &( R £ ::’ & #‘3 ¢
S e £ s - (1: \r‘a;t:_ ) * s
. W i S ' 37 s m
o r - £+
w5 / oo pi Y B
h AN TV A "
- v - ] al) ‘ t
x + = ; -
T N : i H .*',
‘\'“ . P J!’ ,r {‘»h
A o £ f o B
i . - i ff* K
w - - 4 ~r. 4 3
~ 5 . < - ~ 3
N . f P - ’ > fq;r e I’
b 2 b - 6 .oy =
- -~ Lot 4 E A Tk ”
A S A
LN ,_&-‘4 .

: L T T AR - Lt

FIG 12 Vanability in development of lobules Slicer scctions from
different arcas 1n the breast of a marnied woman aged twenty-cight
years She died of bronchopnecumoma after two weeks 1llness,
probably about the end of the estrogen phase of the cycle The
ovaries wcre cystic

20
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F16 13 Companson of immature and adult breast.

A. Immature breast ten days postrenstrual. Age twenty years There 18
Irttle or no lobular development and no ign of the proliferatve phase,
possibly on account of illness

To facilitate exammation of the entire gland we developed the
slicer method and studied serial sections of twenty-seven normal
qutopsy breasts Seven were adolescents, twenty belonged to
women aged nmeteen to forty-seven years Valuable experience was
gamed, but the material was not enough for satisfactory analyss
of breast types The pifall 1n all generalizanons drawn from
anatorny 1s that there 18 no opportunity to study the same breast
at mtervals over a period of years It was only when a good technic

F16 12. A. Base of breast shows numerous lobules, somewhat over-
developed for the menstrual date, and a dilated duct,

B Centnl srea presents clusters of ducts with mo acinar development,
They arc probably the equivalent of the Middendorp-Koenecke
bodics seen m Iactation. Peripherally the lobules are poorly developed
compared to those at the base of the breast.
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B Adult breast second day of menstrual cycle. Age thirty-mne years,
married, two children

A and B are shicer sections taken at the same magmficaton Compare
also with fig 10. The difference 1in the number of lobules between
married and single women 1s striking In this breast there 1s shight
wrregulanty of lobules as would be expected, but 1t 1s remarkably
normal for the age

for roentgenographic visualization of the breast was developed that
enough cases could be examined for a real advance to be made.
Moreover, reexamination of the same subject could provide a
record of mndividual changes A review of the roentgenograms from
some 3,000 breast cases in our series showed that certamn breast
patterns were recognizable on the film About 2,000 cases came
to operation and the specimens were available for study. Com-
parison of films and specimens enabled the recogmition of certain
breast types

Four normal types were as follows * (1) Immature (2) Glandular.
(3) Involutional (4) Atrophic.

I. On the x-ray film, m girls before the menarche the gland
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F1g 14. Varability m development of lobules Age forty-one years

variability in
were present mdicating

23

t of lobules Utenne myomas

Death from mtracerebral hemorrhage Fatty breast. Shicer sections,
Aand B two sreas from the same breast to show
of hornyane imbalance.

some
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shows an almost homogeneous opacity. The surface beneath the
subcutaneous fat 1s smooth. In older girls trabeculae are made out
but they are thick and closely apposed (fig. 15) In the few cases
where fat 1s present trabeculae are more easily distinguished (fig.
16), otherwise they are apt to merge and their outlines cannot be
seen. The immature breast, normal in adolescence, often persists
into the early twenties (fig. 17).

2. The glandular breast 1s that normally seen during the repro-
ductive period (figs. 18, 19). The lobules occupy the base and peri-

LEFT BREASTEMRIGHT BREAST
. R S N

LR S Sal SR ICIET Jr o . r—

Fi6 15 X-ray film of normal adolescent breasts Age fiftcen years The
mammary ussuc 1s densc but trabeculae are beginning to be visible.
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phery of the breast, some are found m the trabeculae. The
subareolar area contmins only lactiferous ducts and clusters of
fingerlike offshoots These are rudments of Middendorp-
Koenecke bodies which develop during lactation and will be
described later On the x-ray film the pnincipal density 18 at the
base. In well-developed breasts 1t 1s broad and rather fluffy
Similar but less dense opacities are scen at the penphery The
trubeculae, which are broad with ill-defined outhines, emerge from

FI16 16 C984. X my film of nor-
mal breast—age eighteen years,
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LEFT BREAST -} RIGHT BREAST

Fic 18 Normal glandular breasts Multipara, age thirty years X-ray
films—left and night breasts: Glandular tissue 15 a hittle irregular and
the lactiferous ducts are shightly dilated as 1s often seen 1n muluparac

the base and course towards the nipple. In the subareolar arca the
lactiferous ducts stand out as relatively narrow cords.

3 The involutional fibrous breast 1s seen following the meno-
pause whether natural or artificial Owing to shrinkage of ducts
and 1nvolution of lobules the fibrous trabeculae are sharply out-
lined against the interstitzal fat and appear on the film as a com-
plicated meshwork (fig. §8) If fat 1s not present the mammary
tissuc appears as a densc mass.
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Fie 18. A Drawing of lacthferous ducts in left breast.

4. The atrophic breast 1s a sequel of Type 3 (figs 59, 60) Fats
usually deposited between the trabeculae, which become more and
more attenuated. Sometimes, as m Type 3, the trabeculae are
bunched together and then appear on the film as & relanvely smatl,
dense opaaity surrounded by a clear zone of fat. In very emaciated
old women no fat may be present.

Modifications of breast types due to dysplasia and the relaton-
ship of breast types to carcinoma will be taken up m later chapters
under their respective headings
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period for fifty-four days. The next cycle was twenty-six days
The alterations in volume did not follow any particular rule. A
case of persistent amenorrhea showed no change in breast volume
except a very slight rise when she took large doses of estrogens.
Four cases of abnormal volume changes were the result of
metabolic disorders. Two very obese young women had a fairly
normal type of curve, but when they lost weight, one from
dieting and one from 1llness, the breast volume dropped sharply
(fig. 22). Chronic 1llness 1 two young women caused gradual
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F16 20. Volume changes during the sexual cycle.

A Age twenty-five years Volume changes during a normal cycle The
Jlowest recorded volume is on the twenty-fourth day of a ghnrty-onc-
day cycle, However a mudmenstrual rise could have been missed.
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F16 20. C Agc twenty-four years Normal. Shows a rise 1n volume on
tenth day in three successive cycles, probably preovulatory.

atrophy of the breast parenchyma. In one the curve was irregular
and the glandular ussue was often difficult to feel. The other

showed a steady drop 1n volume (fig. 23).
Measuring breast volumes is a tedious and exacting business,
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pardybemmcufthcmﬂicultyofﬁnngthcupperbouudaryofthc
mammary gland and partly becausc the chest wall varies 1n contour
from mdividual to mdrvidual and gives no even base for a starting
point. Complete stucies on patients were not possible, but while
work on the normal cycle was in progress a few determinations
were made on women with dysplamsa. At that time, mammary
roentgenography was not sufficiently advanced for accurate
apprassal of the conditions encountered. Our data are often dis-
connected and ther mgmficance 1 not always clear, but they
represent es far as we know the only study of 13 kand. We therefore
append a few case hustones and graphs for comparson with normal
curves (Appendix 1)

Lobule formation begins at the menarche (fig 7) This statement
may be made categoncally, assuming that the cycle 12 2 normal one
and that ovolation has taken place. We have even found a few
lobules 1 a grl of thirteen years, who had never menstruated but

o [ 1 1

il BEEAR N

o A =

o /- XL :11

. / | WAREEEN

;m V ]l —

=TT A
i H 1 1T T

m: L]l\ lrz;n 4 N:7 j ] E_E

0 mbe

F16 31 Volume changes during menstrual irregularity Age twenty two
years Periods {rregular The volume changes are erratic and do not
conform to any particular pattern,
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Fi16. 22. Volume changes due to general metabolic disorder. Dim
tion in breast volume following weight loss.

had an ovulatory scar in the ovary and a small degencrating cor
luteum Some authorities state that lobules develop only after
first pregnancy. Failure to find lobules in the virgin breas
young women could be due to a number of reasons. First, 1
few 1nvestigators take the trouble to make and examine sc
sections of the entire breast. Second, 1t is possible that in anowi
tory cycles—and these may be commoner than is usually suppe
—IJobules do not develop. They did not do so in Speert’s monk
(1941) Third, 1n the mazoplasia of Cheatle and Cutler (mazopl:
fibrosa of our classification) Jobules may be completely abs

(figs. 95,96).



Vohane Changes 1 the Adult Breast 35

The amount of lobular proliferation 1n any given breast varies
enormously Because of this Speert found 1t was impossible to
estimate cyclic changes 1o a series of breasts from different
monkeys, but when specimens were taken at mtervals from the
same amimal the premenstroal changes were striking and con-
sistent. Similar experiments cannot be made m women, but with
improved radiographuc technic 1t may be possible to get an over-all
1dea of the alterations which take place during the cycle.

Serial whole sections of normal human breasts accompanied by
a satisfactory menstrual hustory are few and far between So van-
able are they that caution must be exercised m their interpretation.
Nevertheless, certam alterations do stand out. When serial sections
are exammed under low magmficanon with the dissecting micro-
scope 1t 18 noted that the lobules are on the whole larger, denser,
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F16 23 Drop In breast volume during chronic illness
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Fi1a 24. Normal breast. Age thn-tyuclght vears Five days premensteual,
Smgle.

A. Shows distribution of lobules
B Shows nipple area. Note scarcity of lobules
C. Shomu&icfbmxt. Mot of the lobules are too dense for detmls of
structare to be made out.
and more numerous in the premenstrual phase (fg 24) As a rule,
the vascularity 18 increased, the prelobular ducts are shghdy
dilated, and the intraductal tissue 15 edematous
In the postmenstrual phase the lobules appear less dense because
they contaun fewer ductules (fig 10) Thetr architecture 1 therefore
more casily discerned 1n thick sections It 18 often poxsible to trace
the pattern of the vascular supply around them (fig 25), without
special staning  Judging from the specimens we have examined,
the lobules are fewer 1n number Unfortunately, until we can find
2 way to examine the seme breast before and after a penod, full
proof of this statement 18 lacking However, we do know that
Iobules undergo complete involutian (fig 28) Theoretically they
should be fewer m the early postmenstrual phase.
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F1G6 25. Vascular supply of lobule Agc twenty years Ten days pot-
menstrual Death from T B meningis Sheer section The breast s
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mmatare and probably owing to the general condition the lobules
fadled to pmhfcpr::nc postmenstrually vessels are therefore easily
sten, The arterioles form an ansstomotic ring around the lobule,
Abundant capillaries and precapullanes are given off to the ntra

lobalar duet and ductules Contraction of arterioles would thus cut
off the blood supply to a lobule as m the iwhibriory reflex described
by Cross (see under lactation),

A.memgfmmthcsamcwmonmlhowdctmlofmaﬂumpply
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Minute histologic study with paraffin sections has been beset
by the same confusion, due to variability 1n the amount of paren-
chyma, the number, size, and distribution of lobules, and the
degree of cyclic growth and regression 1n different women and in
different parts of the same breast. Moreover, only some lobules
undergo changes durmg a given cycle and they may not do so
simultaneously. The lobules affected by cyclic changes are gene-
rally situated at the periphery of the breast. Bearing all this 1n mind,
we may take the following description as the physiological norm.
It is based on the authors’ observations from 1929 onward, supple-
mented by the work of Grynfeltt (1938) and Dabelow (1933).

In the postmenstrual phase there 1s budding out of the ductules
to form new lobules The first stage 1s proliferation of cells at some
point 1n the wall of a duct, probably a prelobular duct, although
growth from larger ducts is also noted. Multiplication of cells takes

F1G. 26. Pre- and postmenstrual changes m the same breast

A. Twenty-mine days postmenstrual Epithchal nuclei are Jarge, Owing
to increase mn cytoplasm they do not touch cach other as in the

prohferatis ¢ phase
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FI16 26 B Same bresst three days afier onsct of menstruation. The
basal cells are vacuolated and are about to break up Small globules of
secretion are seen here and there on the surface of the eprthelial cells

place by amrtosts Mrtosis 1s rare and 1s scen only 1n hyperplastic
conditions Soon a Iumen appears, the duct grows and ductules
anse from it Growth and branching continue unnl 2 lobule 18
formed The epithelial cells at this stage are relatively small with
deeply staining nucler and scanty cytoplasm (fig 29) The nude
are basal and lie close together After the proliferative phase the
epitheligl cells swell. The nucler are larger and rounder and the
particles of chromaun are, as it were, pushed apart by @ clear
substance. The cytoplasm 1s also increased and the nucler are no
longer in contact with each other (fig 26A) Similar changes are
seen 1 the basal layer Granules and sometimes larger proten
masses appear m the cytoplasm The protein secretion 15 seen first
a3 acidophil caps on the surface of the cells Later the matenal
forms elongated, then rounded, bodies which become detached and
collect 1n the lumen where they fuse. Occasionally fatty secretion
18 also seen, but 1t is not to be looked for 1n all cates Meanwhile



42 Comparanve Anatomy, Pathology and Roentgenology of the Breast

F1G6 27 Breast lobule second day of a menstrual period. Age thirty-two
years Sudden death from ruptured aortic ancurism The epithehal
cells are shed 1nto the lumen of the ducts Cleavage takes place along
the line of the basal cells which are vacuolated and sn process of

disintegration

some of the basal cells show blunt processes. These clongate,
become striated, and myocpithelial cells arc formed (fig. 30). In
the late premenstrual phase the epithelial and basal cells become
vacuolated (fig 26A). During menstruation the basal cells break up
and the epithelum 1s shed into the lumen (fig 27). In the pre-
menstruum the pre- and intralobular ducts dilatc Imbibition of
fluid as well as secretion contributes to the dilatation. The intra-
ductal ussue 1s loose and cdematous and contains scattered
mononuclear cells After menstruation 1t becomes dense and
fibrous and fills the gaps left by the degencrated ductules

The Myoepitheluum, Mvothelium, or Myord Tt 1s remarkable
that 1n spite of an extensive hterature on myocpithchal cells
in German and 1n French daung from 1849, only three papers
in English on myoepithchum 1n the breast had appeared up to
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1950 and nothmg whatever i Englsh texts concernmg 1tz role 1n
breast pathology Myoid cells were first mennoned by Henle
(1846) and described 1n the sweat glands by Kalliker (1849),
Langer (1871) found them in the breast. Langhans (1873) pub-
lished an sccurate description of the myoepithelinm as it occurs
normally m small ducts and dmscussed 1ts ongin  Furthermore,
he gave an account of the myord m papilloma, cystosarcoma
phyllodes, and carcmoma His observanons are all the more
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Fi¢ 28 C 1629 Postmenstrual involution in a lobule. Age twenty-one
years four days after the onset of menstruanion. The
patient complained of a tender nodule in the right axillary tail which
enlarged during her perrods

Paraffin sechon shows a lobule un involuton. Epithelial celly
are present 1o & few ducts, but are in the process of bang shed. The
basal cells are vacuolated. Remamns of other ducts are seen 1n verious
stages of dissolution. Mononuclesr p c cells ere 5 but
;:Tofthenud.ddiﬁ“’bdcngm egenerated cells,

ching myoepith and fibnls tothem um
mv&ﬂcmdmkidmnﬁedmmuﬂbe}mglhcyoﬁ%ue
degenerated ducts
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F16. 29. Normal postmenstrual lobule. Proliferative phasc, about twelic
days postmenstrual. Note small decply staining nucler and scanty

cytoplasm.

remarkable when one considers the primitwve technic of that
period.

The next mmportant contribution was by Benda in 1893. He
studied embryonic development of the myoepithellum and noted
the occurrence of myord cells 1n pregnancy and lactation, Occa-
sional papers continued to appear on the subject, but in the 1920's
there was a brilliant revival of interest duc to the work of Masson
(1923), Pcyron (1924, 1926), and their colleagues of the French
school. In 1939 a very thorough study was made by Hamperl IHe
described the myord in normal nonpregnant breasts, distingusshing,
as the French school had done, between myoid and basal cells, and
went on to a detailed examnation of the myosd cells in mastopathy,
papilloma, and fibroadenoma Ammal tumors and mahgnant
growths were also included Kuzma (1943) called the attention of
pathologists here and in England to this very important subject.
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In 1947 Rosemary Biggs drew a parallel between myoepithelial
cells m the brtich and m human pathology and described their
occurrence 1n various conditions Richardson (1949) made a study
of myoepithelial cells 1n the lactating breasts of goats He adduced
evidence of the contractile function of the myoid and mn some
unpublished expenments with Mawis Gunther demonstrated
response of the myoid to pitocin Richardson’s findings were
confirmed and extended by Linzell (1954, 1955, etc.)

The normal mammary duct 1s lined by two layers of cells Those
impmgmg on the lumen are cuboid to columnar and are typically
eprthelial, The cells of the decper layers are more irregular in shape
but are continuous A certain confusion 1n nomenclature has arisen
concernmg this layer, 1t 1s termed “‘basal by some, “myoid” or
“myocpithelial” by others We believe that no element should be
considered myoepithehal unless the cytoplasm presents one or
more processes The variation m shape of the basal cell 13 due to 1ts
surroundmgs When free to expand, the cell 1s rounded or ovoid.
Myod cells are sparse in the larger ducts when no cause for
Iyperplama 1 present. They lie along the basement membranc
and are often found between the cpithelial cells The nucler are
clongated or ovoid, sometimes triangular in cross section, and 1n
the fully developed cell, stain relauvely deeply Long fibrils are
present in the cytoplasm and these course lengthwise along the
duct. However, 1n the smatler ducts especially, myoepithehial fibrils
often emerge at right angles to the lumen. In the lobules they form
@ network around the ductules Good preparations show occasional
fibrils merging with the basement membrane. In hyperplastic
conditions the basemnent membrane may not be visible, Instead,
lh:uvuofﬁbﬁhcmzrgcatnghtnnglcstothcduct.

The myoepithelium 13 most casily observed in the lobules and
more especially mn the prelobular ducts (fig 30) Here the number
a0d regularity of the basal cells depend on the stage of the cycle
tndunwhcthuhypcrplmmupm:nt.Aregularlnycrmlynotbc
vasible or the cells may be multiphied and at times may even fill the

lumen of the duct. In hyperplastic condinions mitoses may be seen
R
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F16. 30 C 138. Proliferation of myoepithelial cells around a prelobular
duct Age twenty-eight years. A case of adenosts. Last menstrual
period six days before.

A. Note fibrils in cytoplasm of proliferating myoid cells

among them. The evolution of myothehal cells n the prelobular

and smaller ducts 1s as follows: At first these cells are plump with

pale vesicular nuclei. They resemble basal cells except that, 1

good preparations, one or more cytoplasmic processes may be

discerned The processes are blunt and irregular at first; then
striae appear in them Soon the cell resembles a smooth muscle
fiber, which functionally 1t 1s, 1ts epithehal origin notwithstanding

The bright red cytoplasm 1s easily picked out with the Goldner-

Masson stain. In the smaller and prelobular ducts the myod forms

a definite layer and at times the pointed cytoplasmic processcs may

be seen streamung into the surrounding fibrillary tissue In lobules

when postmenstrual degeneration 1s complete, the myoud cells are
the last to disappear. Swollen degenerated elements cluster
around the disappearing ductules. Their appearance Suggests
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Fi6 30 B Part of a
hyperplastic lobule.

M ehal nuclel
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the possibility of a phagocytic funcnon (figs 28, 84) In ducts
which do not undergo postmenstrual degeneratton the next stage,
although obvious m hyperplastic condrtions, 18 hard to follow 10
the normal breast. However, patient search 1 usually rewarded by
findmng one or two cells emerging from the myoid mto the intra-
ductal connective tissue, Figure 30 shows a number of these cclls
They are elongated, with pomnted nucle: resembling those of fibro-
cytes The cytoplasm 15 likewise clongated and 1s fibrillary Finally,
there 1 a splitting up of the processes into fibrils whuch now take
collagen and not muscle stmns (fig 31) The nuclens becomes more
attenuated and gradually disappears These observations, re-
inforced by studies of myosd hyperplasia by ourselves and others
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We may add that we are 1n complete agreement with other
authors when they state that there are no capillaries m the
myoepithelium proper. However, with the transition to fibrous
tissue, capillaries appear and are, of course, abundant.

Mammary Vessels. The mam arteries supplying the breast arise
from the internal and external mammary and from the mtercostals.
Theiwr number and distribution 1s very variable. The same 1s true
of vemns (Massopust, 1950). There 1s no convenient milk vein as 1s
found 1n dairy animals. The most constant vessel seen on our films
1s a vein which crosses the subareolar region at right angles to the
lactiferous ducts and enlarges considerably during pregnancy. In
the breasts of older women calcification of arteries is frequently
observed on x-ray films just as 1t 1s 1n arteries elsewhere n the
body.

The vascular supply to lobules and smaller ducts 1s an example
of the correlation between structure and function which prevails
in the body generally (fig. 25). Precapillary arterioles anastomose
to form a circular mesh at the outer edge of the lobule or duct.
They give off enormous numbers of capillaries which traverse the
parenchyma as far as the basement membrane. The amount of
blood reaching the duct or ductules 1s controlled by sympathetic
fibers to the artertoles as 1s clearly shown by the experiments of
Cross (1948) and of Linzell (1954) referred to later. The removal
of epithelial debris after menstrual shedding, the presence of
congestion and edema in the intraductal connective tissue, the
accessibility or nonaccessibility of hormones to the mammary
parenchyma may be accounted for by the state of relaxation or
contraction of these arterioles. Furthermore, consideration of this
factor may explamn the variability of hormone response encountered
in one and the same breast.

PREGNANCY AND LACTATION

The mammary gland of pregnancy shows variability comparable
to the nonpregnant organ, but on a larger scale The degree of
development of the gland 1s probably the most important factor
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m determming the amount of sccretion of which 1t 13 capable, and
1t would seem that good lobular development in the nonpregnant
state would predispose to satisfactory growth in pregnancy

Richardson (1949), working with goats, found a high degree of
correlation between the amount of glandular tissue and the total
yield of milk. Engel (1941), m a study of twenty-six women who
had died intrapartum or 1n the first few days after delivery, classi-
fied the breasts in four groups according to the amount of paren-
chyma they contained (g 32)

A. Breasts consisting predomunantly of parenchyma, eight
cases

B Breasts contammg a fair amount of parenchyma, eight cases

C. Breasts contamning an obvious amount of fibrous tissue,
seven cases

D Breasts contmmng chiefly fibrous tssue, three cases

Our x-ray studies confirm Engel’s conclusions that the yield of
milk depends on the amount of parenchyma,

Palpanon of the breast 1 early pregnancy, 1e., under two
months, reveals shight incressed nodularity, but this cannot be
considered diagnostic. At most 1t tends to confirm an impression
gamed on other grounds Halberstacdter (1948) noted uniformly
dimmished tramslucency, observed about the seventh week 1n
patients who had been examined previous to pregnancy

Histologic exammation reveals that the mammary gland under-
goes changes very soon after conception The earliest specimens
of pregnant breasts in the suthors coflection were of less than
twenty days gestation, One was from & woman who died of a
ruptured tubal pregnancy twenty four days after the onset of the
last menstruel period. Another had an operation for multrple
fibroadenomas twenty five days after her marniage. Her last period
wus twenty-seven days before. A third woman was operated on
twenty days after the onset of the last period for & small mass in
which e few dilated ducts were found. The last two patients were
bothnmetcmycamoldandbcﬂ]showcdthclmmaturetypcof
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F16 33 Breast, seven to ten days gestation.

A Age nineteen years Twenty-five to twenty-cight-day cycle. L.M.P.
twenty days previous Small duct filled with proliferating basal cells
The cells are still undifferentiated, but small ducts are beginning to

form

earliest cases showed 1t in only a few places. Thus 1s 1n accordance
with functional needs The general growth of mammary paren-
chyma 1s taken care of by less conspicuous general hyperplasia;
formation of lobules 1s the function of circumscribed hyperplastic
foci. Cell division 1s chiefly by amitosis, but occasional mitotic
figures are seen. The primitive basal cells in these foci are large,
with large clear nucler and prominent nucleoli. The cytoplasm 1s
abundant. A hittle later differentiation nto cpithehal and myo-
epithelial cells can be made out Striations appear in the cytoplasm
of the myoepithelial cells and the future secretory cells begin to be
arranged 1n rows with suggestion of duct formation (fig. 34).



Fic 33 B Panffin section. Fod of proliferation 1n & duct. Newly
formed ductules are seen nearby

Edema of the intraductal connective tissue, which 1s probably
comnected with growth of the corpus luteum, 1s not much m
evidence 1n the first few days of pregnancy, but soon becomes a
promment feature. A rather heavy infiltration by mononuclear cells
1n lobules and around the ducts 1s prominent mn early pregnancy
These cells are normally found in the late premenstroel and
menstrual phases, but not to the same extent. As with other
features, the mfiltration occurs sporadically, but the fact that 1t s
present without obvious cause should arouse suspicion. Careful
search will also reveal branching cells with vacuolated nucle: and
cytoplesm m the mtraductal tissue. These cells have been described
by Peyran (1932) 1n carly pregnancy in ammals, and by Brugnatelli
(1914) m women, These authors called them histiocytes, but their
appesrance s inditinguishable from degenerating myoeprthelial
cells seen 1n the same situation 1n pathological condtions
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F16 34 Breast, ten to fourteen days gestanon Age mineteen years.
Mulaple fibroadenomas. Immature breast showing very recent
proliferation

A Slhicer section shows early budding of new lobules along terminal
ducts. The three dark patches are older lobules of which there were
very few (X 11.2)

The next phase of early pregnancy was studied 1n three patients
who had each missed one period. The first (fig. 35), 2 mulupara of
thirty-three years, believed she was three weeks pregnant. She was
operated on for a large indefinite mass situated in the central part
of the breast The surgeon was suspicious of carcinoma. The
tumor turned out to be a pregnancy hyperplasia, occurring
centrally mn an area which 1s usually more or less frec from
lobules The microscopic sections showed numbers of hyper-
plastic lobules lying rather close together. The majority prescnted
well-formed dilated ductules characteristic of carly pregnancy.
They were lined by large, often vacuolated cells The cells did not
contain fat Scanty granular amorphous secretion was present,



FI16 34. B Panaffin sechon x 400 Focus of hyperplasia with very carly
differentintion into eprthelial and m! thelial cells Several vacuo-
lnedodhmmhthebotmmnmmmuofthcﬁdd.

contaming & very occanional fat droplet. The epi- and myothehal
cells were obviously active. In other lobules there was tremendous
probiferation of cells intermediate between epithelal and myo-
thelial. The nucle1 were large, with prominent nucleoli, and could
caily have been mustaken for those of carcinoma, But further study
revealed that some cells possessed elongated cytoplasm with fibrils
charactenstc of myoepithelium, while others were m process of
formmg small ducts In some fields the developing ducts were
surrounded by a dense feltwork of myoepithelial cells Every stage
of the process, from the jumble of embryonic cells to orderly
lobule formation, could be followed m these secttons The intra-
ductal ussuc was edematous In the more drfferentiated areas
sheaves of fibers from the myoxd cells could be seen passing into
1t. Large and small lymphocytes were present together with a few
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plasma cells, but the infiltration, although more uniform, was less
dense than in the earlier cases. Vacuolated branching cells were
occasionally seen.

Another woman (fig. 36), aged twenty-four years, was operated
on for a small fibroadenoma. Her last pertod was forty-eight days
before. The paraffin section presented a varsety of changes similar
to those seen 1n the previous case, but the hyperplasia was not as
great.

The third case 1s an example of the difficulty of recognizing
early pregnancy 1n the presence of other changes. The woman was
a twenty-five-year-old multipara with five children ranging in age
from seven years to fifteen months. She had been nursing up to a
short time before the operation and was unfortunate enough to
have her breast removed under the impression that she had a
carcinoma. The other breast had been amputated at the age of
nine years for childhood hypertrophy. The previous menstrual
period was five weeks before. The breast showed a fibroadenoma,
pregnancy hyperplasia, and lactation involution. The lobules were
large. In them some ductules were degenerating and were in course
of fibrous replacement. Others presented cells with the large clear
nucle1 characteristic of hyperplastic basal cells. There was much
Iymphocytic infiltration, but since this 1s seen in lactation involu-
tion as well as 1 pregnancy hyperplasia, 1t did not help the differ-
ential diagnosis. The over-all hyperplasia was obvious in the serial
slicer sections. The paraffin sections showed numerous small
isolated focal hyperplasias in the breast and 1n the fibroadenoma.
Nevertheless, 1n the absence of history and without experience of

FIG. 35. Breast, three weeks gestation. Age thirty-three years. Multi-
para.

A Hyperplastic lobules Note myoepithelial proliferation.
B. Early stage of myoepithehal prohferation. Note large nucles with
promunent nucleoli. Fine fibnls can be discerned in the cytoplasm of

most of the cells
C Shows shightly more advanced differentiation Early acinar formation

can be made out
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F16 36 Breast, five weeks pregnant Age twenty-four years.

A One lobule shows dilated ducts with terminal budding In the upper
part of the section there 1s marked cellular proliferation. Vacuoles
appear in some of the cells. The lobular tissue is edematous and
contains mononuclear cells Paraffin section X 100

other cases, early pregnancy would not have been recognized
(fig. 37)-

In the third month of pregnancy lobular development varies
considerably 1n different parts of the same organ (fig. 38). This 1s
true of any stage of pregnancy, but 1s perhaps more striking at this
time In many places the duct pattern recalls that of the adolescent,
but this resemblance 1s only 1 outlme. When the clumps of
shightly dilated, club-shaped terminal ducts are examined under
high power, 1t 1s seen that the epithelial cells are large and vacuo-
lated. The majority are loaded with fat (figs 38, 39) This 15 of
interest because, in the later months of pregnancy, the intra-
cellular fat 15 often less (fig. 40) At term, many cells show only a



F1G 36. B Shows detmls of intraductal prohiferanon with early acinar
formanion. Paraffin section X 400

few fat globules (fig 41) The explanation may be that the fat 18
excreted 1nto the ducts durmg the formation of colostrum At three
to four manths, myoepithehal cells are abundant. They are seen
growing out m many places from the walls of the termmal duocts
In many the cytoplesm 15 elongated and fibrillary, but others con~
tam large globules of fat like those of the eprthelal cells (fig 38D)
Hamper] (1939) called attention to fatty degeneration of myoid
cells 1o hyperplastic areas The cells degencrate and Ieave a round
space m the tissue @8 seen m paraffin sections A similar process
takes place here Round holes, sometimes confluent, are seen just
outmide and also 1n the epithehal layer In the loose fibrillary area
surroundmg the developing glandular tssue more differenniated
myoud cells are scen, as well as thin-walled capillaries and scattered
mononuclear cells In the more fully developed arcas there are
large lobules with well formed acint 1 which practically all the
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F1G. 37 Early pregnancy hyperplasia with lactation involution Age
twenty-five years L.M P. five wecks before Paraffin sections.

A The upper part of the figure shows lactation acini 1 process of
mvolution (arrow). Elsewhere irregular ductules are surrounded by
fibrous tissue and mononuclear cells,

cells are loaded with fat In these areas and as pregnancy pro-
gresses, paraffin sections show abundant fibrils of the myoid
together with one thin-walled capillary filling the narrow space
between the acini. Actually, as 1s seen in thick preparations, the
acini are surrounded by a capillary network, but only one vessel
1s scen between adjacent acinar walls, As Linzell (1952) has ob-
served, the myoid nucler often lie close to the capilary wall Even
in these lobules growth 1s still taking place, as is shown by occa-
sional small clumps of undifferentiated cells with primitive myord

cells among them
In the later months of pregnancy, as the Iobules develop, a
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Fi¢ 37 B Prohferatng ducts, many of which are lined by cpithelis!
larger cells than m the normal no; t breast. The same con

ﬁucdlppunnzgmﬂsum[&. ¢ sechions illestrate the difficulty
of dugnous of pregnancy in the presence of other changes.

larger proportion of the myothellum 1s differentiated, but its
essential charactenstics are unchanged. Clusters of pnmitive
myowd cells are still seen between the acint in many places The
differenniated myold cells are larger than in the nonpregnaat
breast. Their long fibrils can be traced for considerable distances
They often replace the basement membrane and may lie between
the eprthehal cells In cross section they are seen as dark particles,
not unlike very small nucler. The impressive hypertrophy of the
myoepithelial cells at this trme is a preparanon for their ultmate
function m lactation (fig 45B)

Drscharge of colostrum from the nipples during pregnancy 1s
common. Occasionelly 1t happens that the colostrum secretion
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F1G. 38 Breast, three and a half months pregnant Age thirty ycars
Death followed fractured skull from a fall
A. Shicer section shows uncqual distnbution and development of
lobules.
B Paraffin section, low power The cpithchum 1s vacuolated The
intralobular duct contains secretion
64
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C. Prozen section, hematoxylm and Scardet R. The epithelial cells are
loaded with lipoid.

D Panaffin section. Large vacuoles representing remmns of fat-
distended thelial cells are seen lying on the basement
membrane. S; vacuoles are found here and there 1n the mtra-
lobular tissue,
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F1G. 39 Three months pregnancy. Age twenty-five years. Note vacuoles
due to fatty globules in epithelial cells There 1s a close resemblance
to the secreting breasts of infants (see fig 3). Paraffin section

F1G 40 Scven months pregnancy. Age twenty-two years The epithehal
cells contarn less fat than at three months gestaton (Paraffin secuon,
low power.)

66



Pregnancy and Lactatson 67

contmn a few fat gmnules, but only occasional fatty globules The
myocpithelium is well developed. (Paraffin section, X 1000 )

erther before or after partuntion contains a small amount of blood
Cows, and especually heifers, often show thus, and m them 1t is
considered a sign of a good milker Two such cases came under our
observation. One woman, aged twenty-eaght years, was five months
pregnant. She complauned of bleeding from the nght nupple and a
yellow discharge from the left mpple. On examuination the lactrfer-
ous ducts of the right breast were palpable. Pressure on one duct
above the nipple produced a small drop of blood A drop of dlear
discharge could be expressed from below the mipple. The left
nipple exuded 2 minute amount of milky fluid following compres-
sion of the ducts Exammation of the bloody discharge showed a
number of large cprthelial cells charactenistic of pregnancy No
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fragments resembling papilloma were found. The colorless dis-
charge contamed colostrum cells, as did the discharge from the
left breast. X-ray films of right and left breasts showed dilated
lactiferous ducts especially on the right side (fig. 44). At operation
the duct containing blood was excised Sections showed marked
pregnancy hyperplasia but no papilloma (fig. 45C and D).

The second case was of a woman twenty-nine years old, who
was seven months pregnant She had a colostrum discharge from
both mipples for three weeks, and had noted a small drop of blood
from the night nipple two weeks previously. Smears of the dis-
charge showed large numbers of colostrum cells and, 1 one film,
a few degenerated red cells. X-ray films were characteristic of
seven months pregnancy (fig 46A) No tumor was discerned. A
diagnosis of “probable erosion in a lactiferous duct, following

Fi6 42 Diagrammatic drawing of secretory process (after Grynfcllt)

(2, 3, 4) Represent the secretory process within the cells (1) Shows
Jow cuboid cells immediately after secretion Grynfellt believed
that secretion was “induced” more rapidly dunng suckling and that
the cell membrane might therefore be ruptured at this ume. His
cplanation has been disproved by modern work



irregulsr
Cf figs 48 and §7 (smilar types of breast two days postpartum) also figs
17md 177
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A B

FI1G. 44. Five months pregnancy. Discharge from both nipples. Age
twenty-cight years. Primipara. She had bloodstained discharge from
the right mipple and abundant yellow discharge from the left nipple,
Dslated ducts were palpable bencath the night mipple, but none was
felt in the left breast. A smear from the night mipple showed red cells
and larger epithelial cells charactenstic of pregnancy, but no frag-
ments diagnostic of papilloma. Smear from the Icft mpple showed

only colostrum

A. Left breast Lactiferous ducts are dilated. Breast trabeculae are

indistinct and partly coalesced.
B. Right breast. X-ray film shows markedly dilated lactiferous ducts,

marker placed over swelling
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FIG 44. B

B Drawmog from x may film showing outlines of dilated ducts The
smooth walled structure 1n the lower part of the breast 15 & dilated
vein (arrows)

congestion mcidental to pregnancy’” was made Three months
after partuntion the patient returned for a check-up The x-ray
film showed a normal breast 1n the late stage of lactatron mvolution
(Bg.- 46B)

Roentgenographic detection of pregnancy before the third
month depends on companson with a film of the same patient
taken m the nonpregnsmt state, Of course, this is not usually
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A B

F1G 46 C 948 Breast before and after parturiion Age twenty-nine
years,

A Seven months pregnant Colostrum discharge from both nipples for
three weeks The breast had a homogencous “ground glass’ appcear-
ance. The lactferous ducts are dilated, “d ”

B. Same breast three months after parturition The patient did not
nurse. Trabeculae are now clearly visible. Several fluffy patches
are scattered over the breast, the remains of pregnancy hyperplasia

films the extremuties of the pyramids are rounded or cven flattened.
In breasts with well-developed parenchyma the trabeculac are
contiguous throughout and extend in onc densc mass whose
components are mdistinguishable until they are close to the skin.
Here the mass presents shallow digitations with a crenated or
scalloped outline. In most films the trabeculae, whatever their
type, are umiform throughout the breast. Occasionally, however,



A B

F16 47 C 1164. Breast before and after parturrion. Age seventeen
years,

A. Late pregnancy Breast thurteen days before parturinon. X ray film
thows a dense bresst, having the charactenstic “ground glass
appesrance. The lactiferous ducts are dilated and tend to ovedap
Sacculi are present but not clearly defined. Beneath the subereolar
regian is a row of well-defined pyremudal digitions

B Th.enmebm:ttwvdnyngoutptrmThcbabyhadbecunmcd
for five mnutes from each breast. The breasts were turgid and milk
exuded from the nipples. The x ray film shows a much larger breast.
The digmutions are now very broad and tend to m The sub-
muhrdﬂm;rmudmdmmWaanawhxd:pmba y represent

ucts
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more than one type 1s present. As the breast increases 1n size the
parenchyma 1s pushed out toward the skin and replaces the normal
fatty layer. In a turgescent breast it is possible to see npples on the
surface which correspond to underlying digitations.

Dilatation of lactiferous ducts 1s a constant feature 1n pregnancy
and may be visible 1 primiparae as early as the second month. In
multiparae, dilatation 1s often present in the nonpuerperal state
(fig. 18), and is therefore not significant. From about the fourth
month onward, rounded or irregular opacities begin to appear 1n
the subareolar region As gestation proceeds these structures
become larger and, in conjunction with dilated ducts, cause bulg-
ing of the subareolar area. They will be described more fully n
connection with changes observed during lactation.

Secretion of Colostrum and Milk. Lactation 1nvolves three pro-
cesses: secretron of milk by the alveolar cells, propulsion of milk
from acmni to ducts, and emussion or ejection of milk from the
breast by suckling or milking. All three have been the subject of
intensive research, and although some pomnts remain to be settled
the chief features of milk production are now understood.

In early pregnancy there 1s secretion of protemn into the ducts
similar to that found in the premenstruum but more abundant.
Later, at the third or fourth month, fat becomes imntermingled with
the protein The secretion, known as colostrum, may be discharged
from the nipple during pregnancy More often it appears after
parturition Colostrum differs from mulk 1n the respective pro-
portions of fat and proteins as well as by its high calcium content.
It also contains a variety of cells, summarized as epithelial cells,
wandering cells, and colostrum corpuscles. It 1s around these last
that controversy centers Also known as granular bodies or cor-
puscles of Donne, they appear, when fully developed, as very large,
more or less rounded cells with small nucles The cytoplasm 1s
stuffed with fatty granules There are also fatty vacuolated bodies
without nuclei These may be degencrated cells or merely aggrega-
tions of lipoid granules The corpuscles of Nissen, which may
appear similar in paraffin sections, consist of a degenerated nucleus
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and abundant cytoplasm crammed with protein granules Grynfellt
mamtamns that colostrum corpuscles have nothing to do with shed
epithelial cells—they are wandering cells (ustrocytes) wiuch have
mugrated 1nto the ducts Engel, on the other hand, believes they
are of epithelial origm and only a miority are “wandering cells
We agree with Engel that both ongins are possible, but that the
majority are denved from the epithehium At full term and just
after delivery the epithehal cells may contun relatively little
secretion, In one patient dying of primary eclamps:a thirty hours
afier delivery, no lipord could be scen 1n many of the cells (fig 41)
In two others, dying of postpartum hemorrhage one hour and
thurty-two hours after delivery, respectively, there was much less
lipoud 1n the acmar cells than m those of two women who were
eight months pregnant,

Matenal from normally funchioming human breasty in full
lactation is difficult to obtain and even more difficult to preserve
without distorting the tissue, We are accustomed to thunking of
secretory cells as tall and prismatic and “resting” cells as lower and
maore or less cuboid m shape. But if there 18 pressure from accumu-
lation of milk m the alveolus, the alveolar wall will be stretched
and the cells may appear broader and flattened How far can this
process go without affecting secretion? When a piece 18 removed
for hustologic section the mulk runs out and the pressure within
the alveoli is suddenly released. This may lead to destruction of
the cells and changes 1n therr shape. Postmortem dwssection 13 not
free from objections Removal from the body entsils conuiderable
distortion 1n shape, and satisfactory fixation for histologic pur-
poscs 1s difficult. Moreover, except 1n sudden sccidentul death, &
Woman 1n extremis 1s unlikely to be nurming Perfusion and fixration
1n #ity, the only satsfactory method, 18 not practhcable in humans
We are therefore compelled to use animals Much of our know-
lcdgcltumfmmtumrdlcsmndemcmnccdonmththednuy
mdustry

Mammary secretion is of the merocrme type and resembles that
of salivary or sweat glands in that, as regards the nucleus, the acinar
OR-D
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cells remain intact. The histology has been described in detail
(fig. 42) by Grynfellt (1937), from aumal and partly from human
studies. An excellent account 1s given by Folley (1952). Important
work has been donme by Richardson and Linzell. As m other
glands, all acim1 are not equally active at a given time. While one
group of acint is secreting, the epithelal cells are re-forming in
another area. The cells of individual acini, however, are more or
less uniform as regards their secretory state. After secretion has
been discharged, the alveolar cells are low cuboid. With rebuilding
of secretion, striae due to currents caused by dialysis of mnterstitial
“plasma’ into the cytoplasm appear at the base of the cell. Minute
particles are formed along the striae. The cell swells. The products
of secretion, protein and fat, accumulate in the supranuclear zones,
which now form rounded or comical projections. During the
active phase the cells project into the lumen of the acinus. Their
apices are domelike or hooded, due to globules of secretion pushed
up beneath the cell membrane. The question of whether rupture
of the cell membrane occurs during extrusion of this materal 1s
still being debated During pregnancy, fat and protemn are cer-
tainly able to pass though the mtact membrane, but at that stage
the process 1s a much slower one. Grynfellt held that, between
periods of milking or suckling, secretton passed through the intact
cell, but that with rapid emptying of the alveol: the cell membranes
were apt to be ruptured A few cells might even be shed 1n the
process. Grynfellt believed that suckling caused increase 1n secre-
tion. Modern observations with 1sotopes contradict this (Williams
and Turner, 1954) During the mtervals between suckling or
milking the secretion accumulates 1n the ducts.

Roentgenography has been used with considerable success mn
studies of the anatomy and physiology of the postpartum breast.
Excellent 1illustrations of ducts visualized by contrast mammo-
graphy showing the transition from pregnancy to lactation have
been published by Leborgne (1953) Mammography can be done
without harm to the patient and the procedure 1s not pamnful when
properly carried out. However, our objective differed from that of
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Leborgne m that we set out to study physiologic changes m a very
labile organ and were thus precluded from taking any measure
which might mterfere with normal reactions No artificial aids
were used, and we relied on good technic to produce satisfactory
visuslzanon of parenchyms and ducts Our conclusions are based
on study of seventy-nme sets of films from sixty-five normal
women. The films were taken durmg pregnancy, after parturition,
durmg suckling, and when mvolution had begun. Occasionally we
were fortunate enough to have roentgenograms of a patient taken
before she became pregnant. Figure 50 illustrates a series in which
x-ray films were obtamed before, durmng, and after the gestatron

Immediately following parturition the breasts are relatvely
flabby and appear less densc on the x-ray film. But as secretion
builds up there 1s obvious increase m sze and deanty (fig 47B)
The distended breast encroaches on the superficial fat and may
press on the overlying skin. Except 1n fatty breasts the posterior
two-thirds of the gland appears solid, and digitations when recog-
nizable are almost always confined to the anterior thied, Thewr
arrangement 13 mostly rrregular, therr barders are not clearly out-
lmed, and therr apices are ofien blunted. After sucklmg, their
appearance changes They are often widely separated and their
outlines are uregular and ragged (figs 48, 49) The areola presents
4 rounded surface due to dilatation of the underlymg structures
The most mteresting changes are seen m this area,

Roentgenograms of the nonpregnant breast show the lactiferons
ducts a3 thm cords nmning toward the nipple and losing them-
sclves i the fibromuscular pad (fig 18) During pregnancy they
dilate and become slightly beaded Toward the end of pregnancy
other opucities, somenmes rounded, sometrmes irregular in om-
lme, appear m the subareolar region. Some of these are discerned
as outpouchings from the ducts They vary considerably in size and
numbers mn different women and on the whole are proportionate
to the degree of parenchymatous development in the breast. After
partuntion the breast mereases m size and all the structures 1n the
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RIGHT BREAST i TECT BFZAST

A B
F16 48 C1257 Rightand left breasts at the onset of lactation
Mulupara, age thirty-five years, two days postpartum The milk came
in a few hours before the film was taken The infant was put to the
left breast for five minutes No mulk had been withdrawn from the

night breast

A The right breast 1s opaque, rounded and bulging
B The left breast 1s smaller, triangular and less dense, some trabeculae
are visible because they are separated from each other due to

shrinkage from emptying

subareolar region become larger. The ducts are dilated and vari-
cose They lie close together and their outlines are often indis-
tinguishable The rounded cystlike bodies are seen to increase mn
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size and number They attam their grestest dimenuons gbout the
second day of the puerperrum just before the milk comes in When
the milk comes 11, the ducts are larger and as a rule more distinct
Therr appearance varies accordng to the amount of milk m the
breast.

Physiologic Alterations during Suckling  Propulsion and Er

Senal roentgenograms were used for mvestigation of the changes

F1c 49 Bremt three days postpartum to show dilated ducts and

A. The breast is dustended with milk, dilated ducts and sacculi are
wsdble in the le area (arTows) Note b of
in | nipp ¢ ) ulgng of bresst outline

B Same breast mmediately after numsing The breast s obvio
smaller, although, because of 1ts flabby condinon, itqurmdﬂ
and sppears larger than 1t actually 13 The trabeculae are now far
apart, scparated by tramslucent areas Some milk remams in the
pasterior part of the breast
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m the lactiferous ducts durmg the let-down or “draught” in
nursing women. When a nursmg mother puts her baby to the
breast the mfant suckles for a moment, then stops and awats the
“draught” or let-down. Thurty to sixty seconds after nursing ha
started the mother has a sensation which has been described a
resembling both a sneeze and an orgasm. Occasionally 1t is very

F1G. 50. Series of x-ray films of left breast in the nonpregnant statc,
during pregnancy and after parturiion Multipara, aged thirty-on:

years.

A. Glandular breast with normal arrangement of trabeculae. Therc 15
some haziness 1n the central part of the breast possibly duc to
adenosis and a large vein 1s seen emerging from the arca The pale
nodule near the nipple 1s a swollen Montgomery gland. '

B The same patient eight and a half months pregnant. Broad digitations
typical of pregnancy are seen cvenly scattered through the breast.

The lactiferous ducts are dilated
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panful A few women do not feel it at all As a geaeral rule
mothers with abundance of mulk are apt to feel pan, In some
women milk pours or even spurts from both nipples Occasionally
the sensation occurs more than once during suckling Accompany-
g these sensations there 18 a charactenistic change 1n shape, or

C Fic 50 D

C. The same breaar nme days The patlent tried
butmdmtmmmMMﬁmmm
is snll mech larger than before parturmion. Fl gro

clues are scattered through the breast but ons are
Dulated ducts end small secculi can be made out 1n the
subareolar area.

g
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“ballooning” of the breast in the nipple area. In most women the
swelling 15 below rather than above the nipple and corresponds to
the structures 1nvolved 1n the propulsion of milk. Mavis Gunther
(1942) notes that “when the breast 1s being milked by hand, very
httle milk 15 obtained unless compression 1s appled to the ducts
subjacent to the nipple at a depth equal to the radius of the areola.
It seems that the size of the areola 1s related to the underlyng
anatomy *’ Our own studies confirm this observation.

For studies of the let-down 1t 1s imperative that the woman be
not disturbed or upset mn any way Emotional disturbances mn
women as well as 1n cows, and, as Cross (1948, 1954) has recently
shown, 1n rabbits, may interfere with the orderly working of the
reflex. The technic was as follows. With the willing cooperation of
the mother, a film was taken immediately before nursing Then,
without changing the position of the mother or of the x-ray
apparatus, the baby was put to the other breast. As soon as the
mother felt the draught another film was taken Suckling was then
continued on the breast under study until it was emptied as far as
possible and a final film was made

In films of nursing mothers taken just before the let~down, the
over-all increase 1n size of the breast 1s obvious The breast 1s very
dense, the density being chiefly in the posterior two-thirds of the
organ During the let-down there is an anterior movement of
opacity toward the mpple. This 1s accompanued by obvious increase
1n the width of the ducts (figs. 51, 52, 5§3) Rounded opacities 1n
the subareolar region enlarge and appear as “cystlike” densities
(figs. 49, 54) After suckling, the density of the breast has
diminished and the organ 1s considerably smaller, the lactiferous
ducts are greatly reduced 1n size and many of the cystlike structurcs
have collapsed (fig 49B)

Study of our films shows that the subareolar structures under-
going the changes described above are situated anatomically 1n the
same region as the cisterns of animals Cisterns are large cavernous
structures which lie beneath the ampullae of the mipple and arc a
promnent feature of the udders of cows and goats. In veterinary
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Fig 51 C 1147 Breust immediately before nursing Age twenty five
yeans Multipara, two months postpartum.

A. The breast s distended. The postenior three-quarters of the gland
moanxpicdbymnmorlmmnﬁumtﬂuﬁ'yopauﬂu.’lheyrcpﬁ
mtpmupaoflobulad.mcnd:dby on.Dﬂnedduuxcnnbe

issumg from them mdrmmingmthcm

BTh.recofth:mtm thcxmyﬁlmhnvc

b and c Thccmﬂm:ofthcbra:tal
vmbico:ur.hcﬁlm do¢s not eppear in the reproducton. It bas been
tnocdmthedrnwmg

Duct a” issues from a crenated structure which represents 2 gro
of dilated ducts, L.e.,, & cstern, rather than lobules Atﬁmd

4" is quite narrow  For the remainder of 1ts course duct & 1s wide
and rather 1rregular Duct ‘b issues from a lobolar mass and is
probably also connected with another cluster of lobules er10r to
the first. Beyond the lobules the duct hes a alightly appear-
ance, Tiny round opecities are seen along 1ts course. It ends behind
the fibrous pad mmediately subjacent to the nipple Duct “c” 1
narrow Ity outlne 15 difficult to see because of two large opaciues
which Lie along its course,
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FIG. 52 Breast at the moment of the let-down. Same case as fig 51.
The rounded opacitics described 1n fig §1 are larger and many other
opacities of the same type are discermible. They extend to the
fibrous pad under the nipple and have caused bulging of the area.
The opacity from which duct “a” emerged 1s at least twice the size
of the same structure 1n fig 51 The duct 1tself 1s overlad by simlar
irregular structures and cannot be disunctly traced. The lobular
mass from which duct “b” 1ssued 1s smaller, but the duct stself 1s
more tortuous and a httle wider The termunal portion 15 not secn.
Duct “c” 1s almost hidden by large opacities with which it probably
communicates They arc continued to the nipple

terminology “cistern” 1s used for dilated lactifcrous ducts, but
sometimes also includes diverticult which end blindly. Cisterns
were never observed 1 women because unul rocntgenography
there was no appropriate technic for domng so.
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Koenecke m 1934 dissected the breast of 2 woman who hed died
immediately after parturiion. She demonstrated two types of
ducts One group, occupymg the peniphery of the subareolar area
developed lobules m the ordmary way The central group gave
rise to branches by means of fingerlike processes of the ducts to
the third and fourth order without terminating m lobules Near
the base of the breast the central ducts were jomed by others
coming from the lobules situated at the peniphery Thus arrange-
ment of ducts and lobules has been confirmed by us many times
1n our studics of slicer sections of nonpregnant breasts and 1 early
pregnancy Their fingerlike pattern recalls that of the adolescent

FiG. 53 Breast after nursing Same case as figs 51 and 52. The breast

13 moch smaller Thcmmmnyplrmchymlhurmcdedmdum

}ﬁaudcme.Duct 1" 18 now straight. The opeaties which over-

it are much smaller Duct ‘b" 13 clearly visible, It is parrow and

ItnﬂghL The gpu:mu which overlud duct ¢” hnv: almost dis-
ct itselfis straight and wnder thann fig 51
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F1G 54 Lactaung breast to show distended saccul at the moment of
the let-down X-ray film shows a number of “cystlike” rounded
opacities 1n the subarcolar arca. These structures correspond to the
“saccult” of Middendorp.

A’. Drawing from x-ray film to show location and si7¢ of the saccull.
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breast, These ducts grow during pregnancy, but never develop
Iobules In fact, apart from cases of hyperplasia, no lobules are
seen m the area immediately subjacent to the mpple at any stage of
breast development (g 55) Middendorp (1887) had already
described somewhat similar structures and named them “saccult.’

F1g 55 Nonpregnant breast. Nipple and subarealar region. Age forty-
scven years.

A. Note absence of lobules in central area. One of the lactiferous docts
18 dilated. Slicer section.

B Same case as above. P of section next 1n

series to A, Four of the szccull are visible
(arrows)
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It would seem that sacculi are the result of expansion of the blind-
ending ducts described by Koenecke. It has to be remembered that
n anatomucal preparations the structures are collapsed and this 1s
even more true of sacculi than of ducts. They would easily be
overlooked unless they had been distended by some method of
mnjection before fixation.

In the nonpregnant breast the sacculi are too small to be
discerned on the x-ray film, but we have been able to trace the
development of opacities through the later stages of pregnancy
into their final form. The 1dentification of the structures described
by Middendorp with the bodies seen on our films would therefore
seem justified, and this view is reinforced by certamn functional
considerations.

Hormone Mechanisms in Lactation. For a full account of the
stimuli concerned 1n the initiation and the maintenance of lactation
the reader 1s referred to the work of S. J Folley and others. Only
the briefest summary wil be given here The mstigators of
mammary growth are estrogen and progesterone. In many species
functionally normal lobules develop without ovarian progesteronc
although 1ts secretion from the adrenal cannot be completely
excluded. Both hormones are controlled by the anterior pituitary.

Distinction should be made between lactogenesis (1nitiation of
lactation), galactoporesis (the mamntenance of already established
lactation), and the propulsion and ejection of milk Prolactin from
the anterior pituitary has long been regarded as essential for the
initiation of lactation. The mammary gland responds to prolactin
injected intraductally in the intact amimal At the same tme
prolactin has other and quite different effects such as growth and
secretion 1n the pigeon’s crop and lutemmization of the ovary in
hypophysectomized ammals, Moreover, 1t does not act on the
breast 1n the absence of ACTH This implies the exstence
of an adrenergic as well as pituitary factor A ncurogenic factor
involving a hypothalamic-pituitary pathway may also be postu-
lated. It 1s known that growth and secretion of the mammary
gland are influenced by neurogenic stimuli, Copious lactation, suffi-
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cent to rmse several hitters was ininated 1n rats by suckhing With
certam primitive tribes 1t 15 customary to give & motherless baby
to the nearest female relative regardless of her mantal or puerperal
state. In most cases mulk secretion 18 induced m the foster mother
by the mfant’s suckling and the child 1s successfully reared. We
read of an unmarried young woman who put & motherless infant
to her breast and produced enough milk to ramse the child. This
story was long thought apocryphal, but 1t may well have been true,

The disunction between galactopoiesis and lactogenesis was
first realized when Folley and Young discovered that punified
prolactin did not increase milk output either :n women or m
cows, but this could be achieved 1n cows by mjection of diabeto-
genic extracts of anterior prturtary Purified growth hormone 18
duabetogenic m cars and galactopoletic 1n cows To quote from
Folley There 18 an anelogy between growth and milk preduction
in that both processes requure a special type of metabolic control
involving a restraint of oxidanon of metabolites which would
otherwise be ondized mn an anmal m equilibrium, a metabolic
feature common also to disbetogenenis

Propulsion or the transference of milk from acinu to lactiferous
ducts is brought about by contracton of myvepithelal cells
(Richardson, Linzell) To prove this Linzell performed some
interesting experiments in breasts of lactatmg mice observed under
the dissecting microscope. Minimal direct electrical stimulation
caused contraction of four or five alveolr. Simular effects over a
larger area were obtaned by droppmg mmute quantities of
oxytocin, acetylcholine, and some other drugs directly over the
acm, The local apphamion of adrenaiin had no effect. Since there
13 no smooth muscle around the alveoh, contraction must have
been effected by the myoepithelial cells More recently the same
author has observed that 1n mice, 1f suckling does not take place,
the milk imstead of bemg cjected at the mipple flows back into the
prelobular ducts and even into the acim1 The inference would
seem justified that although both propulsion and ejection are
normally triggered by axytocm from the posterior putary, the
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mechanism of ejection differs 1n some way from that of propulsion.

Emisston or ejection 1s the process whereby mulk travels from
the subareolar area to the exterior via the nipple. How this might
be effected 1s suggested by the arrangement which obtains in cows.
‘The cow has a well-designed apparatus for preventing enusston of
muilk from the udder except at milking time. The streak canal or
papilary duct presents three, four, or five rounded projections
(Furstenberg’s rosette) which touch each other, leaving only a
star-shaped sht. In addition, folds of mucosa are found at the
entrance to the teat canal. When pressure 1s applied to the teat, the
canal shortens. The teat cistern, corresponding to the ampulla in
women, balloons out, the rosette 1s flattened, and the folds dis-
appear so that they no longer interfere with the escape of milk.
The mechanism has not been investigated in women, but folds
simular to those 1n the cow certainly exist.

Nagel (1942) made detailed investigation of the musculo-
elastic structures of the nipple and areola 1n women. He describes
a meshwork of musculoelastic fibers lymng immediately beneath
the skin The elastic fibrils are intimately connected with the
smooth muscle cells and anchor them to the epirdermis, The
entire apparatus 15 cone-shaped. The apex of the cone s situated
at the t1p of the mipple, the broadened base extends to the edge of
the areola. Contraction of the muscle causes elongation of the
nipple and also exerts a pull on the skin immedately adjacent to
the areola The lactiferous ducts within the nipple are not attached
to the musculoelastic mesh, but are free to move within 1t Mus-
cular contraction at the apex of the nipple closes the orifice of the
ducts. Suction by the nursing imfant holds the canals open.
Nagel believes that the pad at the base of the nipple which consists
of muscle, elastic, and collagen fibers acts as a sphincter He
describes the network of venous channels situated beneath the skin
at the apex of the nipple and supposcs that it serves as an crectile
mechamism and also protects the ducts during suckling. According
to Nagel the musculoclastic system of the nipple subserves o
funcuions. (a) erccuon of the mipple and (b) cmptying of the
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mammary gland. The erectile function is not 1n doubt, but the
emptying of the gland 1s a more comphcated matrer We now know
that propulsion 18 the work of the myocpithelial cells, but emission
or ejection may well be the specialized task of the musculoclastic

system

Suckling or milking stmulates the ejection of milk. Tactile
stumulation of the uterme cervix and electrcal sumulation of the
central vagus have a mmilar effect. Emotional disturbances inter-
fere wrth the stimutus This pomnts to a neural mechansm.
Electrical stmulation of the hypothalamus or of the postenor
prturtary stalk causes a sumilar ¢jection response, but there1s also a
humoral hnk. Although lesions m the supraoptic hypophyseal
tracts 1n rabbits prevent the young from obtaming milk, the litter
can obtam milk if posterior pitwitary extract 1s injected intraven-
ously Moreover a denervated udder responds to minute doses of
oxytocin from the postertor priwtary Anatomic studies by Pallot
(1925) confirm the existence of secretory cells 1n the hypothalamus
and show how the secretion may travel by way of the infundibulum
to the pitwtary portal vessels

Further eluadation of the mechanism of milk ejection 18 afforded
by the experiments of Cross and Harrs (1952) They showed that
the hypothalamus through 1ts connection with the posterior
prurtary gland has a controlling function 1 the mulk ejection
reflex. More recently Cross (1954, 1955) has mapped out the
milk ejection response obtamed by stumulation of different sites
in the hypothalamus of lactatmg rebbrs Stmulation of the
supraoptico-hypophyseal tract gave rise to milk ejection from the
cannulated teats of lactating rabbrts But after ¢jection had been
exatted by edministration of oxytocin, mmilar electric sumult
applied to the doreal, lateral, and posteror areas of the hypo-
thalamus caused mhibition of the reflex. The peripheral mhibitory
path was via the sympathetic. Inhibition was brought about erther
directly by stumulation of sympathenic nerves, or less effectively,
by splanchmc sumulation or by myection of adrenalin. Vaso-
constriction withn the mammary glind was the factor responsible
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for the nonejection of milk, but as Linzell has shown, vasoconstric-
tion does not interfere with stimuli applied directly to the gland.
During inhibition the young were unable to remove milk from the
mammary gland by suckling This agamn suggests a separate
mechanism for emission or ejectton. In a subsequent paper Cross
studied the effects of emotional disturbance on milk ejection 1n
rabbits. He concluded that “while sympathetico-adrenal activation
does occur, the main factor in emotional disturbance of the milk
ejection reflex 1s a partial or complete inhibition of oxytocin release
from the posterior pituitary gland ”

Cross’s expermments confirm the essential role of the posterior
prtuitary hormone in milk ejection, but they do not explan the
precise function of the subareolar structures.

In women the subareolar region 1s an area with a radius corre-
sponding to that of the areola When suckling, the infant grasps the
areola together with the nipple and the rhythmic movements of the
jaws are directed toward emptying this part of the breast. Depleted
channels are refilled from ducts of the second and third order and
from the acin1. For efficient feeding the lactiferous ducts must be
refilled promptly and smoothly and not overfilled. Overfilling
results 1 cessation of milk flow by obstruction at the mipple.
Extreme pressure within the lactiferous ducts could prevent the
operation of the ejection reflex and may explain the intense pre-
Jactation engorgement 1n the breasts of some women as well as the
establishment of the flow which often follows stilbestrol medica-
tion

There 1s Iittle doubt that lactiferous ducts and saccul 1n women
are the homologues of cisterns in ammals, They occupy a similar
anatomic situation and behave 1n the same way. Cisterns have long
been thought of as storage spaces Koenccke makes the same
suggestion with regard to sacculi. There are several objections to
this view. We agree with Folley that 1n most anumals the storage
capacity 1s far too small to be of real significance. In cows the
cisterns contain not more than 10 per cent of the mulk yield
(Turner). The capacity of the lacuferous ducts and sacculi has not
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been measured 1n women, but 1t 18 evidently even less in propor-
tion. Furthermore, the 1dea of storage space does not tally with the
pronounced dilatation of lactiferous ducts and asterns which s
obscrved at the moment of the let-down. In cows and goats Folley
(1948) found that mjections of posterior pitwitary extract just
before milking time produced a sharp rise of pressure in the
asterns  Judging from anatomuc and histologic preparations and
from the movement of milk dunng suckling, 1t would certamly
seem that storage 18 effected 1n the smaller ducts and to some extent
1n the alveol: themselves, and this 15 also the opinion of Folley

The above considerations suggest that the subareolar region 1s
closely connected wath the regulation of pressure. Direct proof 1s
lackmg, but the hypothesis that the saccult provide the tnigger
mechanism for even filling of the lactiferous ducts 1s an attrac-
tive one and 1s supported by Whttlestone s investigations

Whittlestone (1954) conducted experiments on mtramammary
pressure changes 1n the lactaung sow Milk ejection followed
mection of oxytocm, but the response was delayed if the experi-
ment was repeated several umes during one milking He says
“One of the most evident charactenistics of the milk-ejection
process 1n the sow 15 the suddenness with which the pressure rises
and falls Attermnpts to prolong the rise may result 1n a biphasic
response which suggests that after the imual triggening, there 1s a
phase of relaxation and msensitivity to the hormone, followed by
farther respanse.” The sudden fall 1n pressure and the biphasic
response observed by Whttlestone mught well be the result of
mhibrtory stmuli to the lateral paraventricular regions of the
hypothalamus, alternating with exatation of the posterior and
supreoptic nucler,

The nipple itself would seem to be the pomt of origm for the
neurohormanal reflex responsible for propulsion and ejection. In
support of this concept arc the observations of Hooker and
Willums (1941), who found that the applicanion of rurpentine to
the nipples of rats retarded lactanon mvolution. The explanation
would be that emptying of alveoly, due to the acton of oxytocin
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liberated from the posterior pruitary, stimulates secretion. Con-
comutantly the pressure would rise in the lactiferous ducts

Further evidence of a nipple reflex 1s provided by Tgetgel (quoted
by Turner) who noted a rise of pressure within the udder when the
teats of cows were handled.

The path of the reflex for propulsion of milk from alveol to
lactiferous ducts 1s fairly clear. A sumulus arising 1n the mpple
travels via a neural path to the supraoptic nucler of the hypo-
thalamus. Thence 1t 15 relayed to the neuro-hypophysss. It 1s not
certain whether this Iink 1s a direct neural stimulus or whether 1t
is due to secretion from the hypothalamus reaching the posterior
piturtary via the pituitary portal plexus. There is at any rate no
doubt that oxytocin 1s released 1nto the blood stream and comes 1n
contact with the myoepithelial cells in the lobules and prelobular
ducts Contact 1s facilitated by the tendency of myoepithelial cells
to lie 1 apposition to capillary walls. The myoid apparatus con-
tracts and mulk is propelled 1nto the lactiferous ducts. Distention
of these ducts and probably also of the sacculi gives rise to the
sensation of the let-down The mechanism for ejection or emission
then comes into play. Anatomically, ejection seems to be provided
for by contraction of the muscular apparatus of the mpple and
areola, but 1t 1s unknown whether this 1s a direct effect of oxytocin
or 1s mediated by some other mechanism depending on distention
of lactiferous ducts When distention of ducts and saccuh has
reached a certain pomt an inhibitory reflex comes nto play. No
proof 15 available, but 1t 1s logical to suppose that specialized
structures such as sacculi have a function The hypothesis that
therr expansion sets 1 motion an impulse which reaches the
inhibitory centers in the hypothalamus 1s an attractive onc. The
rest of the pathway has been worked out by Cross. The end point
1s constriction of the arterioles supplying the mammary parcn-
chyma following stimulation of the sympathetic fibers. CrOfS
suggests that the ntense vasoconstriction produced by adrenalin
acts by preventing the access of oxytocn to the myocpithelial cclls.
This view 1s reinforced by Linzell, who showed that dircet applica-
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t1on of oxytocm to the cells following adrenalm 15 stll effective 1n
producing contraction A glance at fig 25 shows how the anatomic
arrangement of vessels around lobules and smaller ducts bears out
Cross s hypothesrs Constriction of the anastomosing arteriolar
ring would pracheally cut off the capillary blood supply to the
myoepithclhial cells Since the sensatton of let-down and sts
sccompanying maximal distention occurs only once in most
women, 1t 18 probable that subsequent inhibitory reflexes are focal
rather than general and affect only limited areas 1n the breast An
even flow of milk to the nursmg infant would thus be ensured

Lactation Involution In lactauon 1nvolution, as 1n other phases
of the normal breast, there 1s no even, regular regression toward
the nonpuerperal condition. Some acimt will contmue to secrete for
long periods, others undergo rapid involution.

For a few hours after parturition the breast 1s flabby It would
seem that if stilbestrol 1s grven at thus time secretion 18 arrested
(fig. 57), but we have no histologic confirmation of this

When the milk comes 1n, usually two to six days after delivery,
large fat-contamnmg globules appear m the acinar cells, and signs
of lactation such as secrenon with colostrum cells are found tn the
alveol even if the patient has not nursed Figure 56 1s from a
hypertensive woman who died of mtracranial hemorrhage four
days after Cesarean section, Vacuolated epithelial cells are seen
the fllustration as well s several nucler belongmg to myoethelial
cells Another specimen of about the same puerperal date showed
similar features There were no signs of mvolution 1 exther of these
breasts, but early involutional changes were evident 1n a young
womsn who died of congenital heart disesse seven days after
delivery Her breasts were poorly developed. The lobules were
small Most of the acini contamed some secretion, although they
were seldom distended The fibers of the myoepithelrum were
broadened and had a somewhat glassy appearance. They filled the
widened spaces between the acni. In some places groups of small
acmi were seen, these had a shrunken appearance They con-
tained Little or no secretion and & lumen was sometumes hard to
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see. The myoid cells around the shrunken acini were also small and
their nucle1 were pycnotic.

Another specimen of about the same puerperal date was
obtamned from a woman who received a blow in the abdomen and
died of peritonitis following delivery of a stillborn eight-months
fetus. The lobules were well developed and many of the acinar
cells presented large vacuoles Other acini were contracted. Some
were represented by clusters of small, rather deeply stamning cells
resembling those seen in a later stage of involution. Myoethelial
cells and fibers were everywhere 1 evidence and followed the usual

FI1G. §6 Eight months pregnancy Age twenty-SiX years. Declivered by
Ccssarcag section Dlgd f%rtl:r d?;rs later of ruptured cerebral ancunsm,
never nursed Paraffin scction shows varous stages of myoxd’
development There are several embryonic nucler. Some cells show
carly branching of the cytoplasm. On the left arc two maturc
myocpithehal cells.
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pattern. The smaller the aciny, the more closely packed were the
myoid nuclel and the more distinct the fibers The broadest fibers
showed a tendency toward hyalinization.

A specimen of breast, which may be considered normal 1n a
woman of twenty-three years of age, came to us as the result of an
operation for fibroadenoma forty-nme days after delivery and
twenty-five days after nursmg was stopped (fig 124) Two fibro-
adenomas lying cose together were actively lactating Thus could
be expected since 1t 1s charactenistic of fibroadenomas to lag behind
m the changes that are affectng the rest of the breast. The adjoin-
g breast showed all vaneties of lactation involution. Some lobules
resembled those seen 1n many cases of adenosis and would hardly
have suggested lactation involution These were marked by
hyperplasiz of the basal cells, many of which showed early
differentiaion to myothellum A considerable proportion were
vacuolated and appeared about to degenerate. Some ductules con-
tuned a little secretion, others were collapsed. Between the
ductules, myoid cells and fibers were numerous Other lobules
showed dilated acin1 surrounded by a jumble of nucler belonging
partly to degenerated acinar cells, partly to the myoid Elsewhere
there was penacinar fibrosis due to myord proliferation. In fact,
two processes scemed to be at work (a) degeneration of cells ining
the aciny, whether epithelial, basal, or myothelial, and (b) prolifera-
tion and differentiation of myold cells to form fibrous tssue. All
the cell nudei were small compared to those of the pregnant or
actively functioming breast, Occastonal examples of atrophied
ductules were found, consusting of a few shrunken deeply staining
epithelial cells, surrounded by @ zone of hyalinzed myoid The
antithesis of ths was seen 1n one group of acum which were indis-
tngushable from those of normal lactatton. The larger ducts were
moderately dilated, although less so than m sctively lactating
brezts The fibroadenoms showed ducts of the usnal distorted
pattern, but much more dilated than usual They poured milky
flud when the tumor was sectioned 1n the fresh condrtion. The
ducts were mrermingled with groups of dilated cim lined by
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FIG. 57. C 1177 Lactation 1nvolution duc to stilbestrol Primipara, age
scxs'Zntccn ZZars, two days postpartum. Although some CO";Z‘;UZ:
remains 1 the lacnferous ducts, the subarcolar arca is no mgrc
bulging and rounded as 1t 15 during lactation This 15 an m:r?dls)
breastwhich has developed duning pregnancy (Cf withfigs. 43 .
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secretory epithelium. The myoid fibers around the most active
acm were similar to those of the pregnant breast, but toward the
edge of the “lobules” where the acini were smaller and farther
spart, the fibers became broad and hyahmized. They merged
msensibly with the mtraductal tissue of the tumor

In contrast to this case were two women, both of whom died
of tubercolosts, one nmeteen days, the other nme weeks after
giving birth to healthy babies The breasts of both presented
extreme uniformity of lobular involution. Uniformuty of archi-
tecture due to generalized atrophy 1s characteristic of any breast
m tuberculosis The first panent, aged twenty two, showed well-
developed lobules, but the acint were umformly small Only a few
contamned secretion. The myothelal fibers were broad, refractile,
and remarkably distinet. Occasionally the myoid surrounding the
alveols was definitely hyalinized The nucler were fairly abundant
and small, with rounded or pomnted ends In the second case the
lobules were also remarkably alike and much more atrophic than
m the previous specimen. No new lobules were bemg formed
The ducts were somewhat dilated, a charactenistic of pregnancy
The lobular atrophy was exaggerated and was partly due to
tuberculoss The aci1 were mmurte and surrounded by a dense
feltwork of small myod cells with large numbers of pomted nucler
and fine, rather short fibrils

An example of a late stage of postpartum mvolution was from
4 woman aged twenty-four years who was dehivered of an eight-
months stillborn fetus three months before her death from cerebral
abscess The breast sections presented a collectuon of rather large
lobules which at first glance suggested some form of nonpuerperal
hyperplasia. However, close cxammation showed that the acmi
were limed by one layer of irregular, rather small cells, which were
not always contiguous The wrregulanty of the cells was not due
to autolyms smce the autopsy was performed four hours after
death. Most of the alveoll were shightly dilated, but very few con-
tuned secretion. Small myomd nuclen lay along the basement mem-
brane which was formed by therr fibrils Branchmg myoid cells



104 Comparatie Anatomy, Pathology and Roentgenology of the Breast

were found between the alveol: and occasionally lay between the
epithelial cells. The prelobular ducts were slightly dilated and sur-
rounded by fine fibrils of myo:d origin. In another place, there were
scattered small lobules 1n which the acmar epithelum appeared
normal The myoid was perhaps a little more in evidence than
usual, but there was no real difference between these lobules and
those of the nonpregnant normal breast They could have been
newly formed lobules, indicating resumption of the menstrual
cycle.

Roentgenography of Lactation Involution In our series the
earliest signs of 1nvolution were noted 1n a young primipara who
was given stilbestrol immediately after parturition (fig. 57)
Dilatation of lactiferous ducts was still present, but there was not
the same distention of the subareolar area as takes place under the
stimulus of suckling (figs 49, 52, 54). The x-ray film shows that
the ducts and sacculi are less crowded The sacculi are small and
are probably only visible because they are not masked by over-
distended ducts Following this stage x-ray films show rapid
narrowing of the lactiferous ducts. They are no longer tortuous,
they decrease i size until involution 1s complete, but shght
dilatation often persists and may be considered normal for the
multiparous breast. Sacculi are no longer discernible on the x-ray
film although their counterparts can be seen microscopically as the
clusters of blind-ending ducts already described (fig 55) With
cessation of secretion the lobules shrink, the breast becomes less
dense and trabeculae reappear. In some cases, especially mn post-
lactation mvolution, the film shows a generalized haziness duc to
loss of architecture through the breaking up of the lobules,
infiltration by phagocytic cells, and edema As mvolution proceeds
irregular scattered opacities are seen resembhng those of adenosts
(figs 46B, 50). These finally disappear and the breast resumes 1ts

normal pattern ]

In women who have not nursed involution takes place in about
two to three months Judging from cases under our observation the
process would scem to take longer and 1s more rregular once



The Postmenopausal Breast 10§

Jactation has been established Irregular mmvolution may be ex-
pected 1n cases where drying up of the secretion 1s accompanied
by pam and when nursing has been stopped on account of a breast
lesion. Any form of hormone imbalance may interfere with the
normal process, but x-ray films taken before pregnancy and after
1nvolution show that 1n the absence of fresh hormone disturbance
the bresst reverts to its former type. In the case illustrated by
fig 50 we were able to compare films taken three months before
pregnancy, at eight and a half months gestation, mine days post-
partum, and thirteen and a half months postpartum. Her first
edmussion was for operution on a recurrent mass 1n the right breast
due to adenosis (fig 91) The last film, more than a year after
postpartum mvolution, shows a normal multiparous breast.

THE POSTMENOPAUSAL BREAST

The normal postmenopausal breast 18 characterized by gradual
nvolution of lobules and relative increase 1n the fibrous tissue of
the trabeculse. In the majorty of women, as the parenchyma
dimmushes, the adipose tissue 13 incressed. The breast becomes
flabby, but the total volume may remain the same or be increased
or dimimished, depending on the nutritional state of the mdividual,
Intertrabecular fat 1s somenimes lacking and even the subcutaneous
fat may be almost absent 1 very thin subjects The breasts then
present a firm compact core of mammary tissue m contradistinction
to the flabbmess of fat-contmining organs A proportion of post-
menopausal glands exhibrt fine nodulanty, most commonly 1n the
upper and central parts of the breast Although frequently found,
this type of fibroaws 1 strictly not a normal condition, but follows
certain dyzplasias

As age advances, the parenchyma becomes more and more
atrophied and the trabeculae become correspondmgly thinner
(figs 59, 60) The fibrons core 1n nonfatty breasts diminishes 1n
u1ze, But the nodular fibrosis mentioned above remains more or
less unchanged.

Anatomucally, the over-all appearance of the breast corresponds
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“1G. Involutional fibrosis—congenital inverston of mipp ¢
n(}lféfsxx r;!cars Asymptomatic The breast trabeculac are r:onsué?_rt
ably thinner than 1n the glandular type of breast. The amount o[ nn
1s mcreased. Here and there arc small irregular patches representing
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with the degree of atrophy or hyperplasia. There are many vara-
tions In general, the ducts shrnk and the lobules are reduced to a
few atrophued ductules Lobules are most numerous at the base,
but are also scattered 1n the trabeculae where fibrous tissue pre-
dommates Some of the more fibrous breasts show hardly any

Flo 59 C 96: Atrophy foIlowmg mvolunonal fibroms Age soxty-six
years. Note atten d Vessels show = few

P!tcbaofulaﬁmummwhimmuhhd the nippl
To vasctlar o ow e are due
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Fic 60 C1 Lipoma 1n an atrophic breast. Age seventy ycars
Pauent prcggitcd apsoft, discrete mass 3 cm in diameter medsal to tl;‘t;
mpple X-ray films (ccphalocaudad view) show shght chsplﬂc‘gt'ﬂcSt
of the breast trabeculac by a radiolucent mass (arrows) The bred
15 eteophicn type. Pathology* Lipoma.
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lobules but contain shightly dilated ducts with a pattern resembling
that of the adolescent.

Microscopically, the epithelial cells lining the ducts are smaller
and the nucler stain deeply The myoepithelium, on the other
hand, 1s usually hyperplastic, as was poimnted out 1n 1939 by
Gilnther Some of Giinther’s sections may have been from
carcinomatous breasts where myoid hyperplasia 1s to be looked for,
even m young women. But in elderly women in general the
myoeprthelium tends to be prominent and this 18 consistent with
what might be expected theoretically The growth and develop-
ment of the myod cells contribute to the fibrosis

Lobules 1n postrenopausal breasts are by no means slways
stationary  Proliferanon and involution take place m them
Occasional ducts are found filled with proliferating glandlike
structures The process of mnvolution differs from that seen 1 the
normal sexual cycle, but similar changes occur not frequently in
the glands of younger women with mammary dysplasia,

The sequence of events 1s noted chicfly in small groups of
dactules and m the prelobular ducts and 13 easy to follow when the
Masson-Goldner trichrome method 15 used The first alteration
noted 1 the appearance of red-stamning deposits 1n the cytoplasm
of the basal or myocprthehal cells of the penpheral part of &
lobule (fig 61) The central mtralobular duct may remain 1ntact
of be affected Inter The cells in which the red deposits appear are
vactolated. The nucleus loses 1ts chromatn pattern and takes on &
unformly dark stmun with hematoxylm It becomes pycnotic,
shrinks, and disappears The cell outlines become blurred. At thus
stage masses of red hyalin material are seen, together with large
vacuoles and remams of nucler Ofien the epithelial cells are shed
mto the lumen of the duct which may be dilated Otherwise they
foﬂowth:mprocusofhynlmuxnon_ If the central duct has
d'mﬂ“edhmthmthepmph:rﬂ ducts, the next stage sthows
8 crcomscribed area of smooth structureless matenal, In the
center of this degenerated mass, nucles dertved from the central

duct can still be seen, Finally, the products of degencration form a
Cax
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nodule which becomes gradually mdisunguishable from the
adjacent connective tissue. If on the other hand the central duct
18 not destroyed, 1t may become surrounded by a hyaline band as 1n
mammary dysplasia.

The roentgenographic picture of the postmenopausal breast 1s
charactersstic. Normal mvolutional fibrosis shows the trabeculae
forming a strandlike pattern on g relanvely clear background
(fig 58) These strands run from the base of the breast to the
nipple and are narrower and more sharply outhned than 1n the
actively functionmg gland. They may be mterspersed with
occasional nregular opacities These are most likely due to lumited
patches of fibrosis, possibly the result of a postmenopausal
hyperplasia. When fat 18 absent the trabeculae lie close together
On the film they are seen a3 a dense opacity m which individual
structures cannot be recognized The x-ray film of nodular glands
presents a quute different and highly characterstic picture. A
camplete description of this hyperplastic fibrosis will be given 1n
the discussion of the dysplasias and carcmoma,

Fi6 61 C1339. Smmf noncyclic involutton in breast ductnles. Age

mrgmh years the patient had multxplc nodules
Their locndon was not constant. They usually

inﬂncpranantrml phsse and disappeared with the onset
thcpcuod.Aﬁcrthemmopamcnfewmumﬁsawcrcfdt.
They varied In s17¢ and often disappeared completely

A. Small duct with remains of two ductules close fo the wall, The
cpithelial cells are large. The is vacuolsred. Globules are
nc:dintbctg:cxmth:mzﬁceof cells, Cen there is inspis-
st sccretton. The degenerating d es show partly
hy'a].lmxz:x;d‘?c:l.l.s,z:hidiymytx.-pit.h':g

BSmxl.lmehe thelum is m process of dumntegration. The
umen coataing proteln secretion surrounded by debns
ﬁh:paiphcrymmyocpiﬂ:dh]ocﬂ:mdcrgomg yalin degenera-

CAln:r of degeneratien. Ductule sectioned lungxmdm..lly shows
epithelind nuclea surrounded by partly hyslimzed myoid.
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CONGENITAL ANOMALIES OF THE BREAST

Accessory Breasts. Supernumerary mammary organs or rudi-
ments are very common They are said to be rather more frequent
in the male than 1n the female, but with the advent of roentgeno-
logic diagnosis this order may well be reversed. They are generally
found along the milk line, but have been recorded on the cheek,
neck, ear, trunk, upper arm, and thigh. It 15 unusual to find a
complete breast, 1.e , one contamning nipple, areola, gland tissue and
fat (fig 62). More often one or more of these elements are lacking.
Muluple nipples may be present, or merely “polytheha pilosa”
when only a patch of hair 1s seen.

FIG. 62 C 1198 Axllary breasts. The pauent, aged thirty years, h-‘l]d
bilateral anillary breasts with nipples, and supernumerary mpplc
below cach breast The outhne of a breast with a well-formed mpphc
(n) 1s scen 1n the left avilla Breast tissuc s present in the ng :
anilla, but the upple was not taken in profile and 1 therefore n(:
scen. Symptoms occurred following a five-month course of estrogen
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The majonity of accessory breasts in women occur 1n the
axillae where they are nearly always bilateral, the mipple and
areola are usualfly absent. When palpated, axillary breasts may be
mistaken for an extension of mammary tissue into the axilla, and
since many are asymptomatic the diagnosis 1s unlikely to be made
Approxumately 1 per cent of the patients 1 our series had symp-
toms referred to one or both axillary breasts Many women notice
these breasts first during pregnancy When there 18 2 mipple,
lactation ensues In most cases there 15 no exit for the secretion,
and mvolunion of the glandular trssue takes place soon after

Fic 63 C 1129 breast. Age forty two years Slicer section
shows acunty, poorly lobules Mot of the terminal ducts
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parturrtion. In nonpregnant women, with the exception of one
girl of eighteen years, the average age of onset of symptoms was
forty years The symptoms are those of adenesis m general The
patient complauns of a tender mass, worse before periods The
swelling 1s usually increased premenstrually and sometumes dis-
appears postmenstrually Some women complain only of a “draw-
mg feelmg’ In our experience all axillary breasts removed at
operation showed adenosis or mazoplasia (fig 63) It would there-
fore appear that symptoms are due to dysplasia rather than to the
exustence of an accessory mammary gland

Recognition on the x-ray film 1s easy once the possibility of the
anomaly 18 borne 1n mind Apart from 1ts position, the accessory
organ may betray 1tself by 1ts shape and by a hine of demarcation
between 1t and the normal gland (fig 62) The trabeculse, instead
of followmg the lme of the breast proper, converge to a pomnt
which corresponds to the premipple area. Theoretically an axillary
breast could become the seat of carcinoma, but smee the growth
when discovered has disrupted the ussue we have no means at
present of ascertaming how often the complication actually occurs

Anomahes of Nipple and Lactiferous Ducts Deformiies of the
nipple may be congenital Inversion of the apex or, less commonly,
retraction of the entire nipple may be present. Often the mpple
1s flat and fails to evert sufficiently to enable the nfant to suckle.
Occasionally a nipple 1s split 1n two or more segments with a duct
opening at the apex of each.

FI16 64. Malformation of lactiferous ducts Colored woman aged thurty
four years She had mine children, but 1n spite of repeated efforts, had
never been able to nurse for more than a few days (see text) X my
film of the anterior part of the left breast two days after partuniion
shows a large beaded duct (arrow) enterning the fibromuscular pad
beneath the nipple. Below the larger duct, two smaller ones jom the
maln channel before it enters the fibromuscular pad. The pad 1self
mddcmlhofthéhmpplc cnnnntbcsccnonfr.hcrcpmducnon. The
mammary parenchyma 1s cxtremely scanty for the pu state.
The breast would fall in Engel s Class 2 v puerperd!

A Drawing of x ray film,
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~three years

‘16 65. Lacuferous ducts opening on arcola Age thirty-t )

O ;mcsr a pregnancy, three years before, patient was unable "O’Inf“m
because the muilk spurted 1n the child’s face. X-ray film+ Three
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A varable number of ducts, put by most authors at fifteen to
twenty, normally open onto the nipple. A lesser number may be
present. Occasionally they are reduced to a single duct. We were
able to examune one such case soon after partuntion (fig 64) The
patient, a colored woman of thirty-four years, had nine children.
She wished to nurse them, but had never been able to do so The
bressts did not incresse 1n s1ze during her pregoancies and within
a few days they became flabby and ceased to secrete. Daily clmical
exammations after parturition showed remarkably flabby breasts,
with relatively little glandular tsssue. The nipples were prominent,
but the areolae were very small. One large opening was seen at the
bottom of a cuplike depression in the center of each mpple. The
nght nipple showed a small duct opening on the edge of the

Fig 65 A

groups of lactiferous ducts are seen in the subareolar area. Instead
of converging at the nipple they diverge and open on the areola.
A Drawing from x ray film,
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cup Seven days after parturitian the milk failed 1n spite of the
mother’s efforts to continue nursing ‘The x-ray films showed only
one large lactferous duct entermng the fibromuscular pad. The
breast parenchyma was extremely scanty

Occasionally ducts open on the areola as well as on the nspple
(figs 65, 66) In a few of our cases the ducts opened on the
surroundmg skan, after the manner of the duck-billed platypus
One patient, aged twenty years, had noted nothmg abnormal until
pregnancy when the ducts discharged serous flud. She was not
allowed to nurse, but drscharge contmued for sbout seven months
after partarition, The area was then excised. The ducts arose from
2 group of normal Iobules situated superficilly Discharge from
the areola was discovered in three girls aged thirteen, fourteen,
and ten years, respectvely In the first a dilated duct was excised
beneath the areols m cach breast. Films from this case taken two
years later, when the breasts were fully developed, showed ducts
endmg beneath the areola. In the second girl the condrtion cleared
up spontancously The third child had precocious development of
the mammary glands Following a blow, a bloody discharge from
an openng on the right areola first called attention to the condi-
tron Openings were present lateral to the nipple 1n both areolae
(fig. 66) Three months later the openungs were closed and could
no longer be discerned A simular condition occurred m an adalt
eged thirty three years After parturition the ducts opened up and
milk spurted over the child’s face when she attempted to nurse
(fig 65)

Fia 66 Precocions development wath lachferous ducts opening on
areola in girl of ten years.

A md B X ray films of left (A) and right (B) breasts The bressts
show precocious development. The ducts are dilated. Some end at
thcmohmddonotcm:rthcni‘gp

le.
A Drawng from x ray film of breast to show duct entenng
m:olntgd.” ght $how duct en






PART 1I

The Dysplasias






The Dysplasias

HISTORY AND CLASSIFICATION

MAMMARY DYSPLASIA 18 a general term embracing benign lesions
pecubiar to the breast and essentially due to hormone disturbance.
Noncancerous tumors of the breast were noted by Galen (A.D 131~
201) In more recent times Bellini (1730) wrote on berugn
mammary tumors In the last century Colles (1811) gave the first
clear clinjcal description of dysplasia He noted its connection with
irregular menstruation and the disappearance of the tumors after
pregnancy Sir Astley Cooper (1831) 1n hus classic volume Diseases
of the Breast speaks of “hydatform’ cysts In hus Anatomy of the
Breast he describes changes 1n the feel of the breast brought about
durmg the menstrual cycle. Benjarmin Brodie (1846) laid a solid
cimcal and pathologic foundation for what he named “sero-
cystuc” disease, His observations were repeated by Reclus (1883)

Histological observations were added by Schimmelbusch (1892)

Prominent 1n the early part of the century are the names of
Aschoff, Semb, end Cheatle. German suthors from 1890 onward
linked some forms of dysplasia, especially abnormal secretion with
pelvic disorders Mosxzkowncz (1927) noted uterine disorders and
slterations in the sexual cycle 1n cases of mastopathy Ingleby
(1932) showed that cyclic changes occurred m fibroadenomas and
postulated that these tumors were merely a local mamifestation of
the generalized disorders common 1 the mammary gland especi-
ally toward the menopause But there was sl a long way to go
before a correct understanding of mammary dysplasia could be
reached. Meanwhile the utmost confusion reigned Each author
contributed gomethung, but since he used his own termunology, or
like Humpty Dumpty, made existing words mean only what he

chose them to mean, confusion became worse confounded. The

anatomusts, who mught have helped, did not know that they held

the key to the solution and the majonty of pathologits were

123
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unaware that they had lost it. Recently help has come from an
unexpected quarter. Our studies of x-ray films of the breast taken
In conjunction with serial sections through the entire organ or
operation specimen have led to a reclassification of the dysplasias
and to a clarification of their underlying pathology.

Pathologically speaking, mammary dysplasia 1s essentially an
abnormal nterplay of ep1- and myothelum. It has no connection
with bacterial inflammation. The term “mastitis” 15 a rsnomer
and should be dropped “Fibrocystic disease” is widely used. As a
descriptive label 1t fits many cases, but it offers little or no help n
distingwishing between the varieties of dysplasia, a distinction
which is often important from the pownt of view of prognosis
Although much has been written on cysts of the breast very Intle
has been said of different types of cysts, and for this reason much
of the volummnous work on the relation of cysts to carcinoma is
valueless.

Classification of any group of disorders 1s valuable 1n so far as it
conforms to nosological entities. In other words, a classification
must have clinical as well as roentgenographic and pathologic
significance It must be capable of being translated into micro-
scopic terms, but 1t 15 not microscopic in its mnception. There
should be a clear clinical implication, not only of diagnosis but also
of prognosis and treatment. An attempt must be made to distin-
guish physiologic aberrations from the strictly pathologic. Breast
lestons do not fit 1nto absolute compartments. There 15 a certain
amount of overlap between the phystologic and the pathologic and
between the types of dysplasia No system thercfore is cntrely
satisfactory, but so far as cychc disturbances under the general
heading of mammary dysplasia arc concerned, we proposc the
following simple, logical and casily applied classification.

Classification of Mammary Dysplasia

1. Hypertrophy
2. Adcnosis
3 Mazoplasia fibrosa
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4. Mazoplasia cystica
5 Fibroadenoma
6 Secretory disease
7 Mastopathy (Schuimmelbusch’s disease)

Intraductal hyperplasia and papilloma, although often hormonal
1 origm, do not correspond to any normal breast pattern They
are neoplastic rather than dysplastic and are so classified.

Before proceeding to discussion of separate dysplasias 1t 18 well
to clanfy the anatomic and pathologic terms commonly employed.
Such words as trabecula, stroma, parenchyma, and lobule are
defined m books, but when applied to the breast there 18 consider-
able difficulty 1 knowmg just what 18 meant, a difficulty whuch
most authors do not face squarely The main confusion has ansen
because of failure to grasp that the memmary parenchyma, defined
s the essential or functional elements of an organ as distinguished
from 1ts stroma or framework, 13 both epithelial and fibrous and
that both epithelial and fibrous elements arise from the same layer
of undifferenniated basal cells Since both parenchyma and stroma
arc fibrous they are usually impossible to distingussh grossly
Mareover, when a lobule undergoes mvolution 1t s replaced by
fibrous tissuc and 1t 1s then indstingumhable from the onginal
stroma. Theoretically 1t 18 still part of the parenchyma

A trabeculs, defined as formmg an essential part of the stroma,
actually consists of both stroma and parenchyma. In practice the
two clements cannot be separated erther grossly or radiologically
Since the term 1 sanctioned by usage, trabecula 1s retamed.
“Lobule’ also gives rise to some ambiguity A lobule 13 a group
of ductules arismg from the distal extremity of a duct. It must not
be confused with the club-shaped terminal ducts of the adalescent
In the adult, because of hormone mmbalance, ducts may only reech
the edolescent stage instead of developing mto lobules Or a
kobule may begm to develop, but instead of continued subdrvision
brought about by proliferation at certain growing points, the entire
duct wall grows Thus results 10 a collection of cysts, which are
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small or large depending on the stage of development reached
before the abnormal stimulus mtervened and also depending on
its 1ntensity, The varnability of the process makes 1t difficult to
decide at what point to use the term lobule for these structures.

Although intermediate forms exist, the dysplasias outlined above
are fairly stable in that they may continue for several years without
alteration 1n type. Changes in the pattern of dysplasia reflect
changes 1mn the hormone balance of the individual In some
individuals there 1s progression to the mixed type-—mastopathy
Pregnancy and lactation may have a beneficial effect on the discase
and after the menopause the lesions often regress.

The possibility of progression of benign dysplasias to a nco-
plastic state must not be overlooked. At the present time although
1t 15 generally accepted that carcinoma occurs four times as often
1n dysplastic breasts as 1t does 1n normal breasts, we have much to
learn of the type of dysplasia which precedes the malignant changc.
Some forms of intraductal hyperplasia may be thought of as
precancerous, but this 1s the only potentially malignant lesion of
which we are at all certain. Perhaps the most important objcctin¢
of classification 1s the distinction of intrinsically bemgn from
potentially mahignant states.

HYPERTROPHY

Hypertrophy 1s generally used to denote an over-all cacessive
enlargement of one or both breasts. The cnlargement s duc 10
overgrowth of the parenchyma There 1s often concomitant 1n-
crease 1n size from deposits of fat, but this 1s not hypertrophy ‘I he
hypertrophied breasts of infants have been described and up 10
the age of six months should not be thought of as pathologic
After this age the infantile type of hypertrophy 1s rarc

Occasionally postnatal hyperplasia persists beyond mnfancy or
regresses to return again months later, A casc of this type was seen
by us 1n a twenty-month-old girl. When two months old she had
a swelling of the left breast which subsided At twehe monthe of
age the mother agan noted a swelling. At times the Jeft breast was
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blue and tense. Then 1t would become smaller and sometimes the
swelling disappeared altogether On the whole 1t had increased
s1ze. There was no tenderness and there had never been any mipple
discharge. The right bresst was normal. The child was well
developed and weighed twenty-six pounds She had never been
breast fed. The only etiologic factor that we were able to uncover
was that the father had severe diabetes of the prowtary type.
Surgery to the breast had been proposed, but fortunately the
phystcan 1n charge preferred to send her for an x-ray examinanion

When first seen, the left breast presented a firm ovord movable
swelhing 1 §X1 cm. After handling, 1t became defirutely larger
The x-ray film (fig 67A) showed a arcular, sharply defined opacity
in which faint stnations were visible The chuld returned for
observation three months later A needle biopsy was done. Smears
showed many fat-contaming cells, resembling the colostrum
corpuscles of adults, and casts of dilated ducts m which the lumen
was surrounded by many rows of hyperplastic sccretory cells
(fig 67B) The changes were of the type seen 1 the newborn, a
umilar hyperplasia 1s found at certain stages of secretory disease
in sdults Two years after the onset the breast had diminished 1n
s1ze and was soft. A year later scarcely any swelling conld be felt.

Cysts of the breast at this age are extremely rare. Two cases of
galactocele are recorded 1n the literature m boys aged fifteen
months and seventeen months, respectively A consideration of
Vilentine s figures, Part I, expleins how thus could be brought
about, and when one considers the stresses to which the mfant
breast 1 subject 1t 18 rather surprismg that secretory cysts are not
more prevalent in children.

Juvenile hypertrophy, apart from 1ts essociatron with tumors of
the ovary, adrenal and prrurtary, 13 scldom seen before the age of
seven years However, onc case hes been reported by Prouty
(1952) 1 a four-year-old boy following exposure to stilbestrol
dust. The boy’s ten-year-old sister was also affected The hyper-
Plazia regressed when stilbestrol dust was eimmated from the
Sovironment. Hypertrophy without recogmizable cause 18 faurly
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frequent 1n Little girls, but 1s rare 1 boys before the onset of
puberty The youngest recorded age 1n a boy was scven years
(Ingleby, 1919)

Juvenile and adolescent hypertrophy differ radically from the
nfantile form, The mammary tissue consists of branching ducts
similar to those of the normally developing female breast. There
are no lobules and no lactferous secretion The histology 1s the
same 1n both sexes, but in boys there 15 a tendency for the gland
to regress after puberty According to Geschickter (1943), less
than 15 per cent of boys have any trace of enlargement at the
age of twenty years In girls the enlarged gland usually develops
into a normal female breast.

On the x-ray film the juvenile hypertrophied breast appears
ether as @ rounded circumscribed area showing an irregular
pattern correspondmg to mammary parenchyma (fig 68) or as an
uregnlarly outlned opaaty from which long strends extend
toward the chest wall. Figure 66 15 a good example of thrs pattern,
although, due to congemtal malformation, dilatation of ducts 1s
excessive. Slhight dilatation of ducts may be expected mn the
developmg bregst.

Hypertrophy of the breast 1n young boys poses no problem
Regression may occur spontaneously, but simple mastectomy,
leaving the nipple 1n situ, has no undersirable aftereffect. It 13
quite otherwise in girls We hold that unul the breast has reached
13 full development operative interference should be studiously
avoided. The surgeon usually operates under the mistaken 1m-
pression that the mass 13 a fibroadenoma or a cyst. Too late he may

Fic 67 Hypqpmcfmeleﬁbmtmachﬂdngcd months.
was enlarged after birth. The swellmg subsided at two
mmnhsb'mrctum:dutwelvcmonﬂnnfage.

A.X ray films of left and right breasts The Ieft shows & smooth rounded
opacity with faint indications of trabeculation. Right breast is slightly
hypcrtmph.lcd although 1t did not appear so clinically

fmmnecdlcbiopsyshow:cmuofdﬂnmddncnlincdbymmy
mwwfn:cmnry
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F16 68 C 575 Precocious desclopment of right brcmd Gn-l,l r;:fr:ct:gz:
of age Incrcase in size of nght breast noted two ays. 1. L b
normal Sister aged twelve years has well-des cloped brea t} h o
ssster had menstruated X-ray film shows an wrrcgulr rathes
opacity, characteristic of the des cloping breast.



Fa 69 Hypertrophy of both breasts associated with recurrent malaple
fibroadenomas.

Age eighteen years The left breast had alweys been larger than the
Dght,cvmulxmnﬂchﬂd.;mmﬁmnmcdinthebmm

at about ten years of age. M
regular twenty-eight to twenty nine days
When first seen breasts were hypertrophied and extended below

th:thorumc The left was larger than the nght. A large fibro-

mf‘i‘:lr"beucnr.hthclcﬂmpple.Xrlyt]:cﬂ:pytubrca.ﬂ:l
Wg&vmmﬂlombm:ﬁLAymhtutheﬁbmdmmnn,whxch
mmumd7x 5cm. was removed.

gbmvulumcmkmthmemdnhnlfmonthst&crthc
OPC'rlﬂtquc nght breast, 670 cc. left Tgsooc.m:huumc
more masses were palpable m the left breast. The right breast pre-
sented @ mass i the apper outer quadrant, A second operation for
mI;c];llofﬁbrou.dmomuwupaf on both breasts with good
res

at e.\cvcnyc:rs, menses alwiys
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realize that he has blighted the girl's Iife by removing the only
breast tissue the child has Fibroadenomas or cysts are very rare
1n little girls We have seen three cases of dilated lactiferous ducts
openng onto the areola in children (fig 66), and one gurl of eighteen
years with hypertrophied breasts and multiple fibroadenomas gave
a hustory of lumps m the breasts of the age of ten (fig 69) Masses
of ths type may be expected to dmappear if the breast contmues
1ts normel development. In any case, surgical removal would be
qurte 1mpossible without destroying the minute pnimitive ducts
from which the adult mammary gland is derved Any harm which
might result from nomnterference would be less than thus

Adult hypertrophy 13 most often an abnormal continuation of
edolescent development, but sometimes has 1ts origin 1n pregnancy
or menstrual disorders The adolescent type 1s frequently familial.
Abnormal enlargement is usually noted at a time when the breasts
should have artamed thesr full size, Essentully the condstion s a
continuation of the prepuberty pattern of growth after menstrua-
tion 18 establmhed The ducts clongate and branch but lobules are
scanty ar absent. The epithelial structures are contamned 1n long
fibrous trabeculse separated by fat As time goes on there 15
regular development of lobules, but large areas still present the
wdolescent pattern of ducts (figs 70-72)

Adult mammary hypertrophy of the second group 13 a form of
dysplasie 1n which hyperplama of glandular tissue 15 not balanced
by mvolation. In one womsn, aged forty-one years, enlargement
of the breasts followed hysterectomy ten years before. The ovartes
Wwere mtact. Each month, corresponding to the premenstrual phase,
the breasts became swollen, but there was no cyclic regression.
Sections showed conmdersble multiphication of lobules Many

Fie 70 Hypertrophy of mammary gland—adolescent type. Female, age
A&B
Phot hs show docts ending blindly in clubshaped
C"'ﬂhnpumthe lescent and in the male hypertrophued breast.
mﬂphiedmﬂebmnngethmwymuuhgwnfmwm
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were irregular 1n thewr development The ductules were often
dilated and some lobules were represented by a cluster of small
cysts The ducts were elongated Some showed cystic dilatanon.
A few contamned secretion. Fibrosis was also present but was not
s extensive as 1n the fint group (fig 73)

Gynecomsstia, or hypertrophy of the male breast, 15 very
common (figs 74-76) It 1s due to hormone imbalance with
excessive circulation of estrogens  Laver dysfunction, which inter-
feres with the breakdown of estrogenic substances, 15 an important
enologic factor, as 1s admunistration of estrogens 1 older men with
prostatic enlargement. In our scries the most advanced hyper-
plzsia was 1 & men of seventy-nine who had been taking stilbestrol
for nme years for an enlarged prostate. Trauma was an exciting
factor m some cases Many of the younger men were of nervous
temperament amounting to neurosts mn one case. E B Le Winn
(1949) has drawn attention to mammary hypertrophy in cardiac
panents, especially following digitalts medication

Forty-three males were examined by us Nine of them were
normal or had epidermord cysts In some of the nine the enlarge-
ment was due only to far. The remamder were cases of gyne-
comastia. Carcinoma had supervened 1n three of these. The age

Fi6 71 A & B C1066 Familial mammary gland b y—
adalescent type. Age thirty seven years Breasts started to develop
ateleven years Menarche at thirteen years At fourteen years sought
medica] advice for large breasts Examination showed a very small
womsan with enormous breasts hanging down below the wast. They
were somewhat nodular to palpation Pelvic examination negadve.
EH. Mother hes hypermrophied breasts Patient’s two dsughters
iged mix and ten yeare, respectively, show precocious breast develop-
ment. Pathol Paraffin sections presented a few normal lobules,
but in the lobules were represented by groups of dilated

Slicer sections show

A. Fibrows trabeculse contatung ducts and lobules scparated by fat.
Most of the structures were of the adolescent type. Many were

. between adult end adolescent. The smaller ducts tended to

B dilated. Some contuined secretion.

of abnormal Tobules
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F16 72 C277 Famihial mammary gland hypertrophy—adolescent type.
Age forty-three years The breasts had been enlarged since adoles-
cence but growth had increased over the last fifteen years Marned,
no children although she wished for them. All the women of the
patient’s family had hypertrophied breasts. Slicer scction shows a
fibrous trabecula surrounded by fat. At one end of the trabecula
there are some large lobules Elsewhere the lobules are poorly de-
veloped or replaced by ducts simlar to those of the adolescent
breast

incidence 1n our few cases paralleled that of the larger scrics
recorded by Karsner (1946) and by Geschickter (1943). According
to these authors, bilateral gynecomastia 1s comparatively rare. In
our small series the x-ray film showed biateral involvement in

F16. 73. C 1518 Hypertrophy of mammary gland—adult type. Age
forty-one years Following hysterectomy ten years previously both
breasts became swollen before every period The swelling did not
subside postmenstrually and the breasts gradually mcrecased m s17¢
On examination cnormous pendulous breasts were scen No masses
were palpated Sheer scctions A and B show a varicgated form of
dysplasia (mastopathy)
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FI6. 75 C 313 Gynecomasta. Man age seventy-two years. Prostat
mm!'fwclsvt years previously The breast shows a structure simular
to that of hyperplastic fibrosts in the female.

tWeatytwo out of thirty-four cases The unilateral cases were
mamly of traumatic ongn.

Gynecomastya 1 apt to be confused climcally with fibroadenoma
(@ rather rare condition In our experience) or occastonally with

Fio 74.C 214. H phied ccomastia, First admission
it the age of fourteen years for swel of the left breast of four
doranen. The breast had increased 1n size following trauma
weeks previowsly Clinleal examinauon showed buttonlike
twellmg of left breast and slight swelling of right breast normal
for ld:dIum X ray film of the left breast showed a smooth
nded opacity to the tissue
A. Sheer section mopmg non Mnchlng ducts They
mﬂnblcthcmlymgcofdcvdopmcmohhcfcnulcbrcnst,cf fig s
Patlent two later with a aimilar condition in the ripht
breast The x ray presented 2 rounded opacity like that pres
B, Jously secn in the left bresst.
Shicer tection shows & greater degree of development of ducts Saine
¥eze considerably dilated.
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Fie 76 C 1030 Gynecomastia, Extreme hyperplasia of both breasts
Mun, age seventy nine years. Self medicanon with stilbestrol for

DIne years,
A. X ray films of nght and left breasts The memmary parenchyms
rewembles that of the adult female cxcept that the breasts are

smuller Irregular fluffy opacines are seen which 1 the female would
be charactenstic of adenosis

B-&C.Shccnccdomﬁ'umnghtmdlcﬁhmnlhcwextr:mcpmh-
of ducts. No lobules could be 1dentified.

Wﬂbm%mrmoma,mmdlinﬁnm:dsebammcystorabscm
The x-ray film will make the dugnoss clear
Th“PPﬂimocdosclymcmblcs that seen 1n juvenile hyper-
trophy In the pubertal type of hyperplasa the gland feels arcum-
sczibed and 13 shown as @ well-defined opaaty on the x-ray film,
Inuldﬂmmmmdsufmammmrypnenchymnmwdcthc
mtoundig fat. They must not be mustaken for the tentacles of
ucinoms. Hypertrophied trabeculae course m the expected

toward the nupple, whereas the tentacles of carcinoma
ca-r
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would be irregular. In carcinoma an irregular opacity correspond-
1ng to the tumor would also be visible,

Pathologically the enlarged breast is seen as a moderately firm
grayish white mass, sometimes sharply circumscribed, sometimes
with strands extending into the surrounding fat. It consists of
branching ducts surrounded by a broad zone of mtraductal tissue
which 1s usually edematous and may contain scattered lymph-
ocytes. The lnmg epithehum 1s hyperplastic. The ducts are
slightly dilated and spurs of epithelial cells may project mto the
lumen. The over-all picture closely resembles that seen in the
developing female breast (fig. 6). Although the possibility of
lobular development cannot be excluded, we have been unable to
find normally differentiated lobules 1n any of our specimens.

ADENOSIS

Adenosis may be defined as unencapsulated lobular hyperplasia
Different forms have been described sporadically in the literature,
notably by Dawson (1949). However, authors differ m therr
conception of what should be included in the syndrome they
describe. Kuaer, for example, mncludes mtraductal hyperplasia as
well as adenosis under fibroadenomatosits Dawson docs not
distinguish between adenosis and 1ntraductal hyperplasia
Geschickter makes “adenosis” synonomous with Schimmel-
busch’s disease, but he gives a full account of lobular hyperplasa
together with mazoplasia fibrosa under the heading of mastodynia.
It 1s true that a minor degree of ntraductal hyperplasia, conﬁn'cd
to smaller ducts or ductules, is, 50 to speak, inevitable in adenosis.
But this should not be confused with intraductal hyperplasia
occurring as a major lesion mostly 1n Jarger ducts. Adcnosis mﬂ)t'~
be expected to be present as a minor component in €ascs o
intraductal hyperplasta, and as in other dysplasias, borderline cascs
arse in which individual judgments differ. The point herc 15 that
intraductal hyperplasia is often a precancerous condition which
threatens the life of the paticnt. It demands operation and mu;t
be distinguished from adenosts which 1n most forms is relauvely
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harmless Adenosis does not need immediate surgical intervention,
provided carcinoma has been excluded by x ray exammation.

Normally, mammary gland hyperplasia is seen 1n the newborn,
at puberty, and durmg the menstrual and pregnancy cycles
Imitatons and cxaggerations of these processes are found under
condiions of hormone imbalance. Bssenuially, this 13 adenosis
The boundary between physiologic changes and the pathologic
eatity called adenosis 1s therefore hard to define.

Irregular parenchymatous hyperplasia 1 an extremely common
occurrence m the bressts of women. Studies of the mammary
gland 1n monkeys, cows, goats, and laboratory emmals generally,
show that it 18 less frequent 1n lower animals, although 1n them 1t
may be induced by various means X-ray studies demonstrate that
the lesions, while they may preponderate 1n one breast, are nearly
always bilateral. The adenomatous foc1 may be confined to one
arca or scattered generally over the breasts (figs 78, 82)

Adenous matters not because of what 1t 18, but because of what
it may be. Until recently, although drfferent forms were described
1n the literature, little had been done m the way of exact anatomical
dassification. The general impression was that these leaions were
not precancerous, but recent studies show that a few may eventuate
m carcmnoma. The disorder accompantes other forms of dysplasia
in the majority of patients under fifty years of age, but m many
women who come to operation for breast turnor it 1 the only lesion
found. More accurate diagnosis and a better evaluatron of the
importance of adenows from the point of view of prognoss 1s
therefore imperanve,

As might be expected, parenchymatous hyperplasia occurs
during the perdod of sexual activity In our series in which adenosis
wus the only lesion the youngest patent was sixteen (fig. 8) and
the oldest was forty nmne years The age distribution corresponded
closely to that given by Geschickter under mastodynis (g 77)
As i3 usual in dysplasma, pelvic and thyroid disorders were common.
Out of a hundred consecutive surgical cases where adenosis was
the only lesion, twenty-one had undergone pelvic opcrations,
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twenty-three had irregular menses without other pelvic manifesta-
tions, ten suffered from thyroid disorders. Some degree of sterility
was frequent. Nine patients received hormone medication for a
period of time before a mass appeared. “Nervousness™ was very
common. Allergies of one type or another were fairly frequent.
Breast carcinoma occurred seven tumes in the next of kin, benign
breast tumors eleven times, carcinomas of other organs twelve
times. An interesting finding was the frequency of diabetes (37 per
cent) 1n one or more members of the patient’s famuly, although the
patient herself was seldom affected.

As 1n other dysplasias the symptoms may or may not be dis-
tinctive. Premenstrual pamn 1n young women 1s probably a mild
manufestation of the disorder. In clinical cases a mass or multiple

AGE DISTRIBUTIGN IN 100 CASES OF ADENOSIS.
50

o | -

20

Ho of cases

nons — [“] [__] [-] none

O nder 70 21-25 26-30  31-35 36-L0 U41-45 U6-50 S5I-55 54 act over
ALE = In years
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masses are felt. They are movable and are associated with pan,
usually premenatrual, but occasionally midmenstrual In the more
severe cases the pain becomes contmuous, with exacerbations at
these umes A few women give no history of pamn. The most
charactersstic feature of adenoss, and one which occurs 1n about
half of all cases, 1s vaniation 1n the size of the masses The usual
observanion 13 swelling 1n the premenstrual phase with regression

Fia 78 C 407 Adenoais Age forty years Pamless
Mdmcweckl‘hcxmymm mass 10 left breast

:g-v:lg;thmghout the bresat. The nght breast was similarly
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or even disappearance of the tumor postmenstrually. Occastonally
there is swelling at the time of ovulation, with regression later. In
several cases masses up to several centimeters in diameter, with
redness of the overlymng skin, have been noted, and a few days
afterward, 1n the operating room, no tumor could be found. In
some patients tumors have disappeared and reappeared over a
period of time and have eventually become stationary. In one the
regression lasted for many years It is not possible to state how
many tumors vamsh permanently, but many patients give a
history of a lump which disappeared months or years before,
These tumors were 1n all probability foc of adenosis,

On physical examination the tumors closely resemble cysts or
fibroadenomas. The skin over them is sometimes reddened and the
veins may be didated When multiple masses are present the skin
1s often thin and tends to shide over the lumps. Although by no
means diagnostic, this feature raises a suspicion that the diagnosis
may be adenosis rather than cysts. In cases of this type where the
tumors are stationary the question can be settled by x-ray examina-
tion.

Typical x-ray films show bilateral symmetrical lesions, morc
developed on one side than on the other. Areas of adenosis appear
as fluffy or blurred opacities (figs. 78-81). They may be few or
many. Their texture 1s reminiscent of ground glass. Breast trabe-
culac are visible in them. The margins are irregular for the most
part, but occasionally an opacity is partly bounded by sharp
curvilinear margins (figs 79, 80). Thesc are sometimes formed by
breast trabeculae, but apart from the trabeculac an incomplete
capsule 1s occasionally found, as though the lesion had sct out to
be a fibroadenoma and had not yet finished the job (fig 79); and
this 1s precisely what 1s seen 1n many pathologic specimens (figs.
93, 112) In women with fatty breasts the opacitics are ssofated
between clear zones of fat. In generalized adenosis the films are
dotted over with flufly opacities which may be confluent (fig. 81)
The diffcrential s-ray diagnosis will be discussed n conncction

with other dysplasias.
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F16 8o. C 433. Adcnosis simulaung cysts Age thirty-two year 'M;:n

in left breast two months, fiest noted before a penod 1t increv'cd 19
size before the last period On examinauon a nodular mass exten
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At first sight the fresh patbologic specimen may show nothmg
to distinguish edenoss from normal breast tissue However, when
exposed to the air, a few pmk spots and an occastonal small pkish
patch may be revealed. In some specimens the patches are larger
and mare obvious In scleroung adenosis they are often yellowish.
On palpation the breast 18 more or less nodnlar The nodules give
the impression of firm masses, but when cut 1nto they seem to melt
with the sarroundmg breast. The only firm areas arc those 1n which
a fibroadenoma 18 begmning to form. Under the dissecting micro-
scope it 13 sometimes just as difficult to draw the line between the
carhest phase of adenosis and normal lobules Clinically 1t 15 casy
to mustake an outlying group of lobules for & tumor and the
surgeon may remove them. Apart from such doubtful lesions
adenoss may, m theory at any rate, be classified into four types of
lobular dysplasia. A fifth type, Le , “secretory adenosis,” could be
included, but ths differs 1n many respects from the others and 1s
moreover an essential part of the entity we have named secretory
disease. It will therefore not be constdered here,

The purpose of dcasstfication 18 to predict the outcome of
the lesions A hard and fast barner does not exist between types
More than one type 15 often present, but usually one 1s predomupent
and evaluztion 13 made accordmgly Under the dissecting micro-
scope the extent of the foc of adenosis and the types of lobules
(with the exception of type C) of which they consist are readily
recognzed

through most of the left breast. A amilar smaller mass could be felt
n the right bresst, The clinfeal dwgnosis was mulnple cpts and
certamly by onnoothcrcondmoncnuldhlvcgcmmchcd.
But repeated roentgenograms failed to reveal cysts There were
mstead multrple irregular opacities of the ground glass” type,
separated by clear zanes of fat. At operation two pleces of firm
breast tissue were removed. They contamned nerther nor tumar
Microtcoplcally, there were areas of adenoais

dmcmemwdnmbwﬂchrmm:ofmv‘yumd}ohﬂucmgg
be mede out
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F1G. 81. C 644. Generalized adenosis Aged thirty-five ycars. Movable
mass I cm. 1n drameter noted accidentally in upper part of breast
onc month ago No pamn. X-ray film shows arcas of incrcred
density which arc practically confluent. They extend from the
basc toward the mpple A denscr arca 1s scen in the upper portion
just aboye the marker. A large vessel (arrow ) enters the arca—a 9ED
of acuve proliferauon. Cf. fig. 43, carly pregnancy. The parafin
section show ed adenosts with transition to maroplasia cysuca,



the of the gland, The is most 1n evidence
toward the upper outer quadrant near the mte of @ amall carcinorna
(not included in the section) Paraffin sections showed adenosis

Type A (fig 83) is characterised by lobular hyperplema with
normal development of ductules Under the dissecting micro-
scope, the lobules have a dense bushy appearance. Many large
lobules are seen or, alternatively, smaller ones lying dose together
In early adenosis the affected Iobules present a camplete layer of
basal cells 1n most of the ductules The ductules are lined by many
more cells than usual. In places they push up the epithehum and
sometimes even occlude the lumen of the duct. Some of these cells
show blunt processes, the first sign of transiton to myoid. As the
cyde advances, there may be a connnuous sheet of myoepithelial
cells lying on the basement membrane, Their processes are
occasionally scen merging with rt. Pracucally all specimens show
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single myord cells lying outside the basement membrane, These
possess two or more fibrillary processes which often surround the
duct and at times replace the membrane. The nuclei are gencrally
small and have pointed ends. In the prelobular ducts the hyper-
plasia 1s even more ntense, and in trichrome preparations the
sheaves of red-staining cells are very easy to sec. It 1s logical that
the myoepithelium should be exceptionally well developed in these
ducts since expulsion of the milk from the Jobules depends to a
great extent on myoepithelial contraction 1n therr walls At the ime
of the menstrual period 1t 1s common to find only a few ducts
undergoing involution, but in some cases the entire lobule degene-
rates (fig. 9oC) It 1s then replaced by fibrous tissue With suitable
technuc 1t 1s possible, 1n favorable specimens, to trace the outhnes
of the mvoluted hyperplastic lobules

Type B (figs. 85, 86) presents lobules which consist of a few
more or less dilated ductules The lobules are numerous, but owing
to fallure to form dichotomous branches, their development is
mcomplete. Cystic dilatation takes place whenever the walls of a
duct or ductule proliferate as a whole instead of at speaific growing
points The channels will then become wider and longer. The
amount of dilatation depends on the degree of development of the
lobules beforc the abnormal stimulus reaches them and on the
intensity of the stimulus

Fi6 83. C 331. Adcnosts, type A. Age forty-four years, Indcfinite mass
in night breast noted scven days. Hysterectomy three years before.
Ovanies not removed. The x-ray film showed an opacity rescmbling
fibroadenoma but the edges were not smooth At operation no tumor
was found. Microscopically there were large hyperplastc lobules
Myocpithehal cells were especially conspicuous, Nearby were <ome
small apocrine cysts with conspicuous myocpithelial cells (fir 103),
probably a part of the same process.

A. Shcer section shows moderately large lobules lying close to
Magnificauon approvimately .7 s, )

R Paraflin section® part of a lohule. The epithelium 15 hv.pcr;mmi
Striac from the myocprhehal cells are seen as fine hlurn:tj lm*::
emerging from the ductule in the npht half of the picture and lyiny
overthe adjacent ductules 480

rether,
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Fi1G. 84 C 772. Postmenstrual involution of ductules from a case of
adenosis Age twenty-three years. A ductule near the center of the
field shows 1n the upper part, cut transversely, vacuolizaton of the
basal cells and degeneraton of the superficial epithehal layer. The
longitudinal portion of the ductule 1n the center of the field as well
as another ductule near the edge 1s filled with degenerating cells.
Between them the remains of a ductule can be made out. The only
recognizable elements are the branching myoepithelial cells.

Under the dissecting microscope the affected lobules are seen
as groups of small cysts. Their general conformation 1s similar to
the club-shaped ducts of the adolescent and also to formations duc
to lack of lobular development seen 1n the mazoplasia of Cheatle
and Cutler No confusion arises in practice because in the
adolescent the same conformation 1s present evenly in all of the
terminal ducts, whereas 1n mazoplasia the lobules, 1f they can be
called lobules, are extremely sparse In adenosis, low-power
magnification shows a large group of lobules Iying close together.
Occastonal lobules of this type are common in all breasts. When
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they occur singly or m smell numbers they can scarcely be con-
sidered pathologic. The diagnosis of adenosis B depends on the
numbers of lobules and the size of the area involved. Histologically,
adenosis B shows groups of lobules with sparse, dilated ductules
or groups of small cysts Albuminous secretion 18 often present 1n
the lumen, Rarely, tny droplets of fat are seen. The secretion 18
similar to that seen mn the premenstrunm but more abundant It
would seem to stagnate 1n the more dilated ducts The eprthelial
cells mey or may not be hyperplastic, dependmg probably on the
age of the leson. In the more dilated ducts they may be flattened.
A few fields may show intruductal prohferation wath obliteration
of the lumen, The myocpithelial cells are usually numerous and
conspicuous  The mtralobular tissue 1s extremely edemstous m
many lobules, but may be densely fibrous 1in others In the edemat-

Fic 85 C 231 Adenosis, type B Age fifty-one years Slicer section
L from a case of adenosis type B Thclobu.luuenumcrmucjmtr.hm
is irregular and they consist of fewer ductules than

Under higher power the ductoles were seen to be dilated.
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Fic 86. C 882 Adenosis, type B. Age thirty-five years. Paraffin section
from a case of adenosis type B. Part of a lobule showing dilated
ductules and marked myoepithehal hyperplasia

ous lobules mononuclear cells are rather numerous. The state of the
myoid must be carefully noted Ifthere 1s no hyperplasia, suspicion
that the diagnosis may be type C rather than B should be aroused

In adenosis B, mvolution 1s possible but less likely than in type A.
The area may be replaced by fibrous tissue. If not, the condition 1s
likely to progress to mazoplasia with cysts. There 15 also a strong
tendency to the formation of fibroadenomas.

Type C (fig 87) 1s difficult of diagnosis because 1t closcly
resembles type B and 1s only distinguished from 1t by study of the
myoepithehal cells Adenosis C 1s nearly always present n the
vicinity of the tumor in young women with carcinoma and must
therefore be regarded with grave suspicion In thesc breasts
lobular hyperplasia may be widespread, but there are no large
cysts. The lobules consist of dilated ductules as i type B The
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epithelium, especially of the basal cells, may show proliferation,
but myoepithelal cells are mconspicuous or absent. The essential
factor seems to be a disturbance 1n the organization of the walls
of the ductules Under these circumstances, undifferentiated cells
may accumulate within a duct In some cases the cells may
degenerate. If they do not degenerate and prohferation perusts,
the condition passes over mto the type of epitheliosis which 1s a
direct precursor of carctnoma. The problem of precancerous
condruons and therr relation to myoepithehal cells will be taken
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Fic 88 C 426 Adenosis type D (sclerosing adenosis). Age forty-four
years Slicer section shows several masses bordered by tangled
fibrils. The centers are mostly too dense for the structure to be made
out, but ductules are discerned 1n some places.

up more fully 1n a subsequent chapter. Adenosis type C 1s stressed
because of its possible prognostic import. In many cases absence
of myoid occurs only in certain areas We do not know why this s
so, but unless this is accompanied by hyperplasia of myocpithclium
elsewhere 1n the section, a reserved prognosis should be given.
Type D (figs. 88, 89) 15 the sclerosing adenosis of Urban and
Adair (1949). The arcas of adenosis vary from a centimeter or morc
in diameter to minute specks scarcely visible to the naked eye.
They may be yellowish m color. When of recent origin th(f)'
are soft. Later they are firm and fibrous. The myocpithehal origin
of these masses was noted by Masson 1n his textbook (1923), but
scems to have been subscquently forgotten, at least by English
pathologists. In the carly stages the microscopic section shows a
mixture of cpi- and myoethehal cells, the myothclium pre-
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ponderating The nucler are large and vesicular, the myothehal
cells show thick stnated processes (fig 89) In some areas the
picture resembles that seen 10 the carhiest stages of pregnancy
Later the nucles are smaller, the myothelial cells develop long
fibrous processes Eventually they take collagen instead of muscle
smm. Some cells undergo hydropic degeneration. The epithelial
cells are few and degenerated as 1n the normal menstrual phase.
The final stage 1s a fibrous scar Under the dissecting microscope
the puiches are seen as tangled structures often contamning very fine
fibrils They are recognizable, but of course their minute com-
ponents cannot be made out.

Adenoms D follows the rule that where myocprthelium 13 well
developed the lesion 3 never precancerous It does, however,
mirmic carcmoma very closely In paraffin sections rows of myoid

Fia 85 C Adenosls D— stage. years
Pmﬁnl?cuon lhmtzpzery mnl?ydlﬁmﬁemﬁ:zm and
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nucler surrounded by fibrils may be mistaken for cpithelal
invasion. Careful histologic technic coupled with experience 1s
required 1f error 1s to be avoided.

Premenstrual or intermenstrual swelling of the tumors in
adenosts is due, as 1n the normal breast, to parenchymatous growth,
imbibition of fluid, and vascular dilatation. The changes arc exag-
gerated 1n adenosis. In type A the lobules are obviously mncreased
1n s1ze, 1n type B the dilated ductules lie farther apart and take up
more space. Disappearance of lobules in the postmenstrual phase
together with absorption of fluid accounts for shrinkage of the
tumors (figs. 84, 90).

Classification of types of adenosis is only of value 1n so far as 1t
allows prediction of the ultimate outcome. To achieve this,
extensive follow-up of patients is requred. Fortunately, 1n the
x-ray film we have a tool whereby the progress of a case may be
watched, provided certain pitfalls are avoirded. Changes in breast
volume are hard to detect by x-ray because of the difficulty of
preventing alterations in the shape of the organ. The flabby
postmenstrual breast may appear larger on the film simply because
it undergoes flattening, although 1n fact 1ts volume is smaller. The
same error could prevent accurate appraisal of the masses, but
since the masses are firmer, artefacts probably do not occur to
the same extent. Changes 1n the area of adenosis have been de-
tected in a few patients who have been x-rayed at intervals, and
since these coincided with the clinical impression and measurc-
ments they probably represented a real difference. The objections
stated above could be valid when single areas of adenosis are under
scrutiny. They do not hold for fresh lesions Newly formed masscs

F1G. 90 (continued).

of cdema 1n which engorged capillaries, remains of nucles and c)cll
debrnis are scen. This goes far beyond what 1s seen 1 normal cyche
involution Paraffin section ~ 480

D. and E. Two stages of involution of ductules. Oil smmersion, 10‘9‘3
In D remains of epithehal cells arc sull scen. In E only degenerate
my ocpithchal cells remarn,
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&8 'well as disappearance of previously noted tumors can be ding-
nosed with certamnty

In certain patients, 1t has been possible to trace the development
of the lesions over varying periods Some adenomatous masses
duwappear by a process similar to normal postmenstrual involution
(fig 90) Some disappear after pregnancy, some, especially
longstanding cases, are replaced by fibrous ussuc (fig 92) Some
develop mto mazoplasa cystica (fig 98) Some form fibroadenomas
(figs 79,93, 112) All thiese changes have been observed. Collateral
evidence of resolution of the lesions 1s afforded by the long
hustorzes of patients with panful bregsts and lumps that come and
go snd eventually subsmide at the tme of the menopause. These are
almost certamly cases of adenosis Most of the patients have no
further trouble. The x-ray film often reveals fibrous patches,
bilateral and more or less symmetrcal in distribution, m elderly
women., The most likely interpreteuon of these appearances
would seem to be fibrosss following adenosis The lesions might be
thought of as quiescent, Unfortunately, the facts do not warrant
this assumption. In women x-rayed for carcinomas, a malignant
leaion may be seen 1n one breast, and m the corresponding position
of the contralateral breast, an opacity resembling adenosmis or
fibross (fig. 201) It 13 often not possible to determune the origmal
form of adenoms Type C may be suspected, but proof 1s lacking
The problem will be fully discussed under carcinoma.

Another common form of fibrosis which follows mvolution of
adenosss 15 hyperplastic fibrosis Opacities appear on the x-ray
film which are smaller and more uniform than those of adenos:s
The change 13 likely to be observed first 1n the central or upper
portions of the breast. It 18 very common at or after the menopause
and we have been able to trace the tranmnon from adenoeis to
fibrosis on x-ray films and m pathologic sections While this type
of fibrosis 13 not neceasarily precancerous, 1t 18 inamately associated
with certam forms of carcmoma Hyperplastic fibrosis and its
plﬁuafblerdmtommmmnwﬂlbewumedmdcmﬂmhn
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A

F16G 91 Adcnosis Recurrent tumor The pauent, a mulupara aped
thirty-once years, noted a somewhat tender lump above the left
arcola onc week before the onsct of the menses, The penods were
irregular At that time the mass, 3 cm 1n diameter, resembled a cyst
on palpation. After the period 1t could no longer be felt,

A. The x-ray film shows an arca of “‘ground glass” opacity 1n the upper
part of the breast (arrow). The texture of the opacity 15 not uniform
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Fia. 91 B

as would be charactenstic of cyst or fibroadenoms nor does 1t
resemble them in shape. The sharp marging arc made by fibrous
trabeculae which enclose the area. A few small fluffy opeaties are

teen elsewhere in the breast. At operation adenosis was the onl,
lesion found. Y

B Shcer sections from operation specimen.

Foci of adenosis are most often bilateral and muluiple. Because
of the accompanying pam the patient’s attention 13 focused on the
mammary glands She {3 more often than not a nervous type of
perton and the fear of cancer 15 constantly before her The fact
that she is emotionally disturbed goes a long way toward makmg
the condition worse. Should one take the gloomy view that adenosis
13 2 precancerous lesion the only remedy would be to remove both
breasts, a procedure that even the most radical surgeon would
bestate to recommend Warren (1940) found that carcinoma was
four imes a5 common in women with dysplasia as in women with
normal breasts, but hus figures cannot be apphed to adenoss with-
out some qualificatzon. Adenosis B, which comprises some three
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A

F16 91 Adenosis Recurrent tumor The paucnt, a mulupara aped
thirty-onc years, noted a somcwhat tender lump above the left
arcola one week before the onsct of the menses The periods were
irregular. At that time the mass, 3 cm 1n diameter, resembled a ¢yt
on palpation After the period it could no longer be felt

A The x-ray film shows an arca of “ground glass” opacity 1n the upper
part of the breast (arrow ). The texture of the opacity 15 not unitorm
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twins whose mother had died of carcrnoma One sister, aged
twenty-cight years, developed carcinoma in the upper outer
quadrant of the left breast and died with multiple metastases
twenty-one months later Four months after her sister’s operation
the other twin reported a swelling at a site corresponding to her
sister’s tumor No definite mass was present, but m view of the
family history the area was excised No pathologic condition could
be detected grossly, but microscopically the breast lobules were
numerous and consisted of groups of dulated ductules In most of
them, myoepithelial cells were scanty or absent (fig 87) Com-
parison of slicer sections revealed that the sisters had a sumilar type
of mammary parenchyma Periodic examinations of the surviving
sister by her family doctor over the last five years have not disclosed
any further trouble. Since 80 per cent of 1dentical twins are lble
to 1dentical tumors, the operation may well have prevented the
development of carcinoma In cases of caramoma, myocpithetial
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F16 92. C §52. Fibrosis following adenosis Age thirty-cight years
Tender mass 1n the upper outer quadrant of the left breast gradually
increasing 1n size for ten months. On examination several cystlthe
masses were felt 1n both breasts. The mass 1n the upper outer quad-
rant was removed at operation It consisted of fibrous tissuc with
occasional aggregations of lobules There was no tumor

Shicer section: The fibrous pattern 1s not that of mazoplasia fibrosa, but
1s characteristic of lobular mnvolution A very carly stage of hyper-
plastic fibrosis can be discerned 1n the section

fourths of the cases, 1s definitely not a precancerous lesion and the
same may be said of type D. Type A 1s probably the first stage of
proliferation It is often found with other types and could progress
to B or D. Hyperplastic lobules may resolve completely or be
replaced by fibrous tissue. Failing this, a small focus of adenosis
may develop into a fibroadenoma. .
The one form of adenosis which may be dangerous is 1ype C
It 15 deceptively like type B on superficial examnation and can
only be recognized by the scarcity or Jack of myocpithelial cells
Our attention was first directed to this type by a case of monoyular
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twins whose mother had died of carcmoms. One sister, aged
twenty-eight years, developed carcmmoms in the upper ocuter
quadrant of the left breast and died with multiple metastases
twenty-one months later Four months after her sister’s operation
the other twin reported a swelling at a site corresponding to her
sister 8 tumor No definite mass was present, but 1n view of the
family history the area was excised. No pathologic condition could
be detected grossly, but microscopically the breast lobules were
numerous and consisted of groups of dilated ductules In most of
them, myoepithehal cells were scanty or absent (fig. 87) Com-
paason of shicer sections revealed that the sisters had 2 similar type
of mammary parenchyma. Pennodic examinations of the surviving
suster by her family doctor over the Jast five years have not disclosed
any further trouble. Smce 80 per cent of identical twins are liable
to 1dentical tumors, the operation may well have prevented the
development of carcinoma. In cases of carcinoma, myoepithelial
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cells are rarely present in the tumor areas. In microscopic sections
where the diagnosis of malignancy is 1 doubt, the presence of wcll-
developed or hyperplastic myoepithehal cells i1 the fumor indicates
a benign lesion, their absence 1s strongly suggestive of carcinoma

Foulds’s studies (1956) on progression in mammary tumors of
mice indicate that more care should be taken in the follow-up of
disappearing and recurrent foci of adenosis than 1s usually
accorded these patients The recurrent plaques which were the
basis of carcinoma in his mice may be homologucs of foci of
adenosis 1n women (fig. 194). Hitherto we have thought of recur-
rent tumors as benign, but we have now observed at least four
cases 1n which an apparently recurrent tumor evolved eventually
mn chinical carcinoma. Cases of this kind are exceptional and the
surgical removal of a nonexistent tumor hardly seems an appro-
priate form of treatment. The same may be said of tumors that
come and go. At this stage the masses are benign and gencrally
remain so. But the fact that carcinoma is a possibility, albeit a
remote one, does emphasize the need for a certamn caution in
dealing with adenosis. Although as a rule no treatment 15 neccs-
sary, patients with adenosis should be kept under observation.
Bropsy of a “lump” 1s useless, because the surgeon has no way of
knowing which among many masses to excise. By far the best
method 15 pertodic x-ray examnation. Granted good tcchn.xc, an
experienced radiologist will be able to pick out a small carcinoma
or cven at times a precancerous lesion from the muluple masses
present in a woman’s breast (figs. 183, 193) _

In summary 1t may be said that disappcaring tumors in young
women may be safely let alone, but return of the tumor with
the acquisition of a permanent status makes X-ray csammnation
mandatory. Roentgenologic check-ups would be a uscful precau-
tion 1n any case and recovery may be helped by the rcasqumncc'
they give If on a technically satisfactory film no tumors but only
ill-defined opacities are visible, the chnical diagnosis of cyst or

fibroadenoma should be reconsidered.

5 fe
The question 1n what proportion of cases does adenosts prece.



Masoplana Fibrosa 169

carcmoma can anly find 1ts answer 1n years of study and follow-up
of patients An cxact estimate of numbers of women with adenosis
15 1mpossible to obtam &t thus nme. It 15 quite likely that most
women have hitherto considered premenstrusl breast pamn part of
the ills that women must put up with and do not consult a
physician. Now that mammary gland ailments have been publi-
czed and cancerophobiz has been instifled mto the population
many more women seck advice. The condrion s habrually
labeled “cystic discase. The case 1 sent to a surgeon who
operates, but finds nothing Meanwhile, m a few, a very few
patents, @ nodule mdistingmshable from all the other lumps m
the breast may be the site of development of a carcinoma (figs 186,
195) These are the cates m which expert radiology can do the
most gooxl. The  trent with adenosis need not undergo surgery

Periodic x-ray exammation will enable a carcmoma to be dealt wrth
before it becomes & threat to life (fig 199) Although the climcal
aspect must always be teken mto consideration, the opmion of the
expenienced radiologist as an ancillary means of disgnosis may well
acquure the same standing as that of the pathologist.

MAZOPLASIA FIBROSA

The term “mazoplasia” wes ofiginally comed by Cheatle to
denote drffuse nodular painful breasts He believed that it was an
entity sw generis” and that 1t was never accompanted by cyst
formation. However, us descripton and illustrations show that
adenosis, especually type B, 1s mcluded in hus syndrome Mazo-
platia wes also dexcribed by Semb (1928) under the name of
fihroadenomatosts sumplex (microcystica), or if cysts were present,
fibroadenomatosss cystica. Contrary to Cheatles view, Semb
thought that fibroadenomatosss cystica—mazoplasa cvstica 1n
our termunology, was A sequel of fibroadenomatosis simplex, or
Chestle s mazoplema. The truth seems to lie between the two
extremes

In order to stress certamn features common to both, we oniginally
designated mazoplasia fibrosa and mazoplasia cystica as mazoplass
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group I and mazoplasia group II, respectively, This terminology
proved unnecessarily complicated and had not the advantage of
being self-explanatory. It has therefore been discarded. Cheatle’s
work of the 1920’s marks an epoch which should not be hghtly
forgotten. Our mterpretations have changed with the lapse of time,
but Cheatle’s observations, descriptions, and illustrations may still
be studied with profit. We therefore retain “mazoplasia,” although
with some qualifications of its meaning, as a fitting tribute to a
great man.

In our early roentgenographic studies of the mammary gland
we were struck by a group of cases in which the breast was uni-
formly dense and homogeneous. On the x-ray film it rescmbled
the normal gland of adolescence. Comparison with pathologic
sections showed that we were dealing with mazoplasia of the type
described by Cheatle—mazoplasia fibrosa of our classificatson.
Mazoplasia fibrosa 1s most often seen in women around the age of
thirty years. As in all dysplasias the lesions may be general or focal
and are practically always bilateral. The patient complams of
tender lumpy breasts. The pain 1s usually premenstrual and seldom
severe. Diffuse or circumscribed nodular, sometimes flattencd,
areas are felt on examnation, the upper quadrants being commonly
affected. The condition may remain more or less stationary for
years and disappear at the menopause. A change 1 hormonc
balance, such as occurs 1n pregnancy, may restore the breast to
normal. On the other hand the possibility of progression to mazo-
plasia cystica and mastopathy cannot be ruled out Fxbron'dcnomﬂs,
single or muluple, are very common We used to believe with
Cheatle that mazoplasia of this type was ncver precancerous
However, recent experience suggests that there are exceptions ¢ven
to this rule (fig 177).

The nocgulgcs Z’)mazoplasm fibrosa have to be d,.;“ngu:‘»!wd
from arcas of adenosis and from cysts. The diagnoss 15 often diffi-
cult chmically, but can be made with comparatinc €ase ?? ‘l::
a-ray film. The x-ray film of the breast n masoplasa ”’fnd
closely resembles that of the adolescent or immature breast &
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may be indistmgunhable from 1t (fig- 94) Both are small and show
the same uniform density, but 1n mazoplasia the subcutancous
margm of the gland may be bosselated. When the lesion 1s
localized 1n one quadrant the smooth “ground glass™ opacity 1s
confined to that area. The coenstence of fibroadenomas might be
expected to confirm the dgnoms, but since these tumors are
common 1n adenosis and m mazoplasia cystcs, this sign cannot be
relied upon.

Pathologically the gross appearance of the breast 11 fairly char-
acteristic, The gland 1s small and tough. It often feels nodular, but
when the nodules are cut down upon there 13 no obvious leston,
The cut surface looks normel. In both slicer and paraffin sections
the outstinding feature 13 hyperplasia of the fibrillary (intraductal)
zone which lies immediately beneath the epithelium of the ducts
(figs 94-96) The duct presents a collar of fibrillary tissue many
unmes the dameter of its lumen This may cause compression
atrophy of the epithelrum with narrowing or complete oblsteration
of the lumen (fig 96) In other ducts the epithelrum proliferates to
some extent and these ducts will show mild dilataton. There 13
considerable diminution in the number of lobules In therr place
one finds groups of club-shaped ducts Their general conformation
sumulates the pattern of terminal ducts m the adolescent breast.
However, there are unportant differences In mazoplasia the breast
shows spanse ducts and disproportionate thuckening of the ntra-
ductal tissue, During development the ducts are crowded together
and proper proportions between the drfferent components of the
duct wall are mamtamed. Under the dissectng mucroscope the
contrast between the closely packed ducts of the adolescent and
the sparse thickened ducts of mazoplasia is obvious No less
obvious 13 the distincnon between the pscudolobules of mazoplasia
and normal breast lobules 1n which the ductules are so close
together, especially m the last balf of the cyde, that they are
difficult or even impossible to make out under the low magnifica-
tion used.

Focal fibnllary hyperplasa of the intraductal tissuc when long
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A

F16. 94. C 24 Mazoplasia fibrosa Age thirty-four years

A.X-ray film* the mammary parenchyma 1s dense, except for a few
fatty arcas

B. Shcer section shows very marked thick eming of the intraductal Inyer
A fibroadenoma 1s scen at the base of the breast The upper partion
of the breast shows a number of prohferated duct vith formation of
poorly developed lobules A munute fibrotdenoma v scen emons

them
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continued leads to fibroadenoma of the mtracanalicular type which
often accompanies mazoplasia (g 111) Microscopic fibro-
adenomas are commonly present i these breasts Most of them
scem to disappear when the normal physiologic balance is
restored.

The above descniption applies to the pure form of mazoplasia

F16 95 Maroplasia fibrosa. Age thirty three years, Smmpl

1mple mastectom:

gltmumdym Last menstrual pedod twenty four days bcfure.y

cer section through entrre breast. The lobules are represented

mlybyTouIICCdc:j:OfdﬂnedtcnanJducumdmthmm

oward center broad collars surroun

the remains of duct eprthelium, of fibrous nssue ¢
oR—G
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F16. 94. C 24 Mavoplasia fibrosa. Age thirty-four years

A. X-ray film the mammary parcnchyma 1s dense, except for a few
fatty arcas

B. Slicer section shows very marked thickening of the ntraductal layer.
A fibroadenoma is seen at the base of the breast ‘1 he upper pommz_
of the breast shows a number of prohiferated ducts with formation o
poorly developed Jobules A munute fibrordcnoma 15 «cen among
them
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contimued leads to fibroadenoma of the intracanalicular type which
often eccompanies mazoplama (fig 111) Microscopic fibro-
adenomss are commonly present in these breasts Most of them
seem to dmappear when the normal physologic balance 13
restored

The above description applies to the pure form of mazoplasia

FiG 95 Mazoplasia fibross. Age thrrty-three years, Simple
fmmmodynhLutmmmdpcdodtwmtyfmrdly:befm
Shoc:ucﬂonthmughcnﬂrebrmt.ﬂnlnbnlumrcpmmcd
oty T e the coter b e aad v thee e

center
the rematns of duct epithelium, o

QR—G



174 Comparane Anatomy,

B e e e T e e e — - -

.

.ﬁ.,

e
T -~

Pathology and Roentgenology of the

Breast



Masoplania Fibrosa 175
fibrosa Actually, uncomplicated cases showmng only intraductal
hyperplasia, eprthelial atrophy, and fibroadenomas are unusual.
One possible explanation of 1ts pathologic ranty 1s that Cheatle’s
mazoplasia does not demand surgery Our venfied cases are there-
fore few Cases dugnosed only on the x-ray film are more numer-
ous, but were not included 1 our study For pathologic criteria
we have relied chiefly on two cases m which simple mastectomy
was done. In each, complete serial sections were made and every
slice was stucied. Except that in one of them there was serous
duischarge from the nipple, they conformed 1n every respect to the
critena lnd down (figs 94-96) Geschuckter noted serous discharge
1n 4 per cent af his cases of mastodynia, a group which seems to
cover mezoplaya fibrosa as well as adenosis In our patent the
duscharge came from two dilated ducts Apart from a few minute
eprthelial sprouts whuch scarcely deserved the name of papilloma,
no cause for the secretion was found. However, this woman had
undergone hysterectomy ten months previously for myomas The
ovaries were left mtact, but 1t 15 known that hysterectomy per se
alters the progesterone metabolmsm and that cysts of the mammary
gland frequently follow the operation. Grven dilated ducts at the
ampuils, a serous discharge could thus be explamed

We believe with Cheatle that the mazoplasia we have been
cansidermg 15 more physological than pathological. It 15 seen 1 @
relatively young age group—twenty-five to thirty-five or even
younger, and seems to be linked to feilure of the adolescent to pass
over mto the adult type of breast. Young women around the age
of twenty often show retarded development of lobules (fig 13A)
Some of these cases pass into mazoplasie. Retardation 18 marked

Fia 96. C 72. Mazoplasa fibrosa. Age thirty-ax yeary
A. Section throngh entire breast resembles fig. 95 Part of a dilated duet

18 seen.

B Same case. Connective tissue stamn to show wtraductal fibrosis “The
lumen of the ducts 13 by a broad collar of fibrous 1ty
denrved from the mm. In some places the eputheliprm 4ge
degenerated and all treces of the lumen have disappeared.
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by failure of epithelial development. Hence the excess of intra-
ductal tissue. Pregnancy by mnducing development of lobules 1s the
best treatment, but unfortunately these women often fail to con-
ceive, When they do give birth to a child, they are seldom able to
nurse. We have no direct evidence, but one may hazard a guess
that could we examine them, these breasts would belong to Engel’s
class of hypogalactic glands (fig. 32B).

Apart from pregnancy, any lobules that exist 1n thesc breasts
are apt to show characteristics of adenosis B. Adenos:s of this type
often occurs alone, but is also characteristic of mazoplasia cystica
One may therefore conclude that a change in hormone balance
might convert mazoplasia fibrosa mto mazoplasia cystica

MAZOPLASIA CYSTICA

Mazoplasia cystica 1s a form of dysplasia which combincs
adenosis and cysts with intraductal fibrosis and often, fibro-
adenomas. Originally we named 1t “mazoplasia group 11" because
study of whole sections showed that increase in imtraductal con-
nective tissue is an important and probably fundamental com-
ponent of this disorder. Fibroadenomas are also characteristic

Mazoplasia cystica has its onset most often 1n the fortics and
fifties. The underlymng ectiologic factor seems to be cvcess of
estrogen with diminution or absence of progesterone. This type of
hormone 1mbalance 1s sometimes familial or hereditary. It ma)
follow administration of estrogens. Disturbance of progesteront
metabolism 1s known to follow emotional stress, ovaricctomy
hysterectomy with or without removal of the ovarics, and thyroid
disorders (Cowie and Folley, 1955). In mazoplasia the menstrual
cycle often occurs regularly, but the breasts are apt to be €\ee®
sively swollen and painful premenstrually, Even when regular, the
cycle 15 not a normal one and description of normal cyclic changes
based on breasts of this type 1s apt to be fallacious.

A very large proportion of women with mazoplasia suffer from
pelvic disorders ncluding partial or complete sterihty  In 00¢
serics of 150 cases which came to operation 72 per cent had pehi
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A B

F16. 98 C 1215 Mazoplasia cystica. Development of a cyst 1n an arcd

of adcnosis Age thirty-once years Mass eft breast two years. Roth
breasts swollen and tender premenstrually. When firt cxamined a
thickened area was detected 1n the left breast but no mes At the
sccond examinauon two months later a mass 3 cm 1n dinmeter wat
felt Iateral to the arcola

A X-rav film on 1129 54 shows an area of adenosis ncar’tl‘t I‘m":f!
Iine Just below this 16 2 very small lobulated opacity farzotts ae
rounded by a clear sone This sac interpreted ac a omal] o~
adenoma or ey st



A Fie 98 B

B X film on 1/31/55 presents a smooth rounded opacty, inter-
pm:zuucyn,?nth:uuofndmndx Detp to the cyst & fant
opactty Is just viaible, apparently the same tumor a3 was scen on the
o e howed several amall The I had

Operauon specimen § cyso arger cyst
been opened. Adenosis and fibrons were also present. The small
nodule seen 1n the first x ray film was a fibroadenoma.

A, B Dnawmgs from successive x ray filmm “cy’ cysts— fa” fibro-
adenama.

six per cent of the women tried to nurse therr children but failed,
ten women had caked breasts

The family histories were often significant. Carcinoma of the
breast or uterus occurred twelve imes m the next of k. Carcino-
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mas 1n other organs were noted eighteen times, benign breast
tumors, twenty-four times. Diabetes was present i the next of
kin of nine women out of fifty in which the question was ashed,
but 1n the patient herself diabetes is rare. In a series of 1,600 cascs
we have noted diabetes a few times 1n dysplasias and carcinonmas,
but have not had a case associated with mazoplasia cystica.
Recently, Scowen and Hadfield (1955) extracted from the unne
of normal premenopausal women a nonestrogenic substance which
caused marked proliferation of the mammary ducts in male wcan-
ling rats. The growth was greater than that induced by 300 mg. of
estrone admunstered over the same period. Extracts of the unne
of hypophysectomized women produced no such reaction and 1t is
probable that the substance is of hypophyseal origin. The success
which has attended the therapeutic use of small doses of a-rays
to the pituitary 1n certain cases of mazoplasia cystica suggests that
this hormone may be a factor 1n its genesis. Alterations 1n volume
changes 1n the breasts were measured 1n two cases and are dis-
cussed under this heading,.

Many women complain of a sudden onsct of pain and the
appearance of a mass. This history is too frequent to be ascribed
merely to the patient’s imagination and we have been able on
several occastons to verify the truth of her assertions (fig. 95)
Generalized premenstrual pamn and swelling is the rule in women
with mazoplasia cystica, but in contradistincuion to adenosis,
variations in the size of the mass arc rarely noted Wasing and
waning of the tumor is probably duc to accompanying adenosts
rather than to the cysts themselves, On the whole the cysts tend to
increase 1n s1ze as well as 1n numbers We have never been ablc'to
venfy disappearance of a cyst before the menopause otherrite
than by evacuation of 1ts contents. We agree with Foote and
Stewart (1945) that they are found with dimmishing frcqufm:}
after the menopause and few persist after sivty years of agte F-)"“
in mazoplasia are generally multiple and eventually bitteral They
may continue to develop over a period of years and the curpeod
15 tempted to perform recurrent excisions, In many piueats the
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h.utologyofth:nsucmncveddm-lnglcarecrpunctuatcdhy
operations remains the same. A few progress to mastopathy

X-Ray Diagnosis Cysts vary n s1z¢ from microscopic dimen-
sions to those occupymg a large segment of the breast, but only
those more than 0 § cm. m dameter can, &3 2 rule, be seen on an
x-tay film, On a satisfactory film, they appear as well-defined
opacities with a smooth outlme. Isolated simple cysts are usually
sphenical (fig 106), conglomerate and loculated cysts are cither
oval or have irregularly scalloped borders (fig 100) As with
tumors, cysts are most distmetly visualized on 2 background of fat.
Fortunately for radwlogic diagnosss, the majority occur after
twenty-five years of age when fat begins to be a normal component
of the breast. Their outline can be seen clearly on the x ray film
except for those portions which are adjacent to solid parenchyms.
There 1s hittle difference 1n the degree of density between cysts and
breast parenchyma, but the uniform dentity of a cyst helps to
distingush 1t from the trabecular structure of breast tssue. The
density of cysts vanes somewhat with their contents Bloody flmd
or hemosiderin 1n cysts increases thewr demsity A clear space or
halo 15 sometrmes scen around cysts as well as around fibro-
adenomas (figs 99, 102) However, since some crrcumscribed
carcmomas also show a dear penipheral zone, this sign cannot be
relied upon for determimning diagnosis Nevertheless, careful ex-
amunation of the margmn of the opacity may yield important criteria.
Circumseribed carcinomas nearly always show trabeculae or
spiculations emerging from the opacity at some point. They must
be distingmshed from normal bresst trabeculae which may overlie
or are sometimes pushed aside by the mass Abnormal projections
from a carcmoma dewiate m shape and pattern from normal
markings, #s may be demonstrated by comparmg them with the
contralateral breast, they often cut across the normal trabeculae, A
second important distinction 13 1n the type of scalloping of the
border Multiple and multilocular cysts show notches at the ponts
of overlap (fig 100) When clearly outlmed, the notches are
smooth and symmetneal snd the description of scallopmg 13
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T T

F1G. C s09. Mazoplasia cystica. Age forty-mne years. The brcﬂﬂ'
ha?igalv.ays'so’;accrn swgllcn pﬁmcnstrually, but no masses W crc:I ﬁ;:t:}:}c
the surgcon or by the patient herself unul twelve days ago v lc-m;l .
found a large painful mass 1n the left upper outer quadrant ¢
similar small tumor centrally 1n the night breast. oy The

A. The x-ray film presents two sharply outlined opaciies (cysts)



FI1G 99 B

larger cyst s overlaid and surrounded by one or two much smaller
cysts and by some arcas of adenoms lower edge of it i only

&,

Pathology the operation specimen showed two large cysts contaning
greenish flud and & number of emall bloe dome cysts Between the
cysts there were areas of adenosis and dense fibrosts,

B Sﬂoulccdmlhowmgpmofthccytﬂcmmnndcdbym
of adenosis, The cysts are lined by & smooth membrane,

applicable, In carcinoma, notches are seen, but their edges are
mmnr]msamcdandm:gulaxmdthmunommgtym_
metrical 1n their wrrang The d of cysts as measured
mtheﬁlmumnnﬂygxmtcrthmthcdmmemmmumdmmc
patient In carcinoma the reverse s true.

Multrple cysts are frequently bilateral even when the patient
mphinslbomomlyoucbmlnthelbimc:ofcyyu,admm
mxybccxpeacdmthccoumlnte:ﬂorgm_vmmtyhoﬁm
considerably increased 1n mazopluiacymc.,wymthc
pmn:mtrmalphue.lutumngledwnbdmmﬂuﬂ-ypﬂmhsof
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A

F1ic 100 A and B C 878 Mazoplasia cystica, Multiple cysts Age
forty-four ycars Mass in nght breast noted s1x months, tender
before periods On examination muluple large and small cysts were
felt 1n both breasts

A. The x-ray film shows muluple, round, sharply defincd opctics
Since the cysts arc supenimposed on cach other, many arc not scen
in therr enuirety A number of them impinge on the subcurancous



far. The superfical are then clearly seen. present 2

outline, In tudcmmnumcthemll;l;gumhncm
the hic reproduction, details of the central portion of the
breast had to be sacrificed. At operstion cysts of all nizes were found,
of both mazoplastic and secretory type.

B Slicer section from & somewhat simular case showing multiple cyats
of all sizes The patient underwent operations for the same condinan
clght years and six years previously

adenons may be seen (fig 99) Solrtary cysts are usually unilateral
The breast which contamns them may reveal no other abnormalities,
but often there are signs of adenosis A single cyst of the mazoplastic
type 1 unuosual, although they do occur Large apocrine cysts
are occasionally seen. Very often  mingle Jarge cyst 1s found to be
nflamed. If inflammation 1 at afl severe, an ongm other than
mazoplasia should be thought of A secretory cyst 18 likely, but of
the origmal liming cells have dmsappeared exact dignosis may be
mpossible. A differential diagnosis between cyst and fibroadenoma
cannot always be made on the x-ray film. The pomt will be
duiscussed under fibroadenoma.



I'ic 101,
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Pathology and Pathogenesis of Cysts The most obvious, if not
the most important, features of mazoplasia cystica are the cysts
Cysts are common 1n the bresst and differ m their characters
according to the type of dysplama which has engendered them
The pnncipal vaneties, apart from the common mazoplastic type,
are apocrne, secretory, and papillary Pseudocysts are occasion-
ally scen g3 m some cases of fat necrous

Apocrime cysts are to be expected since mammary parenchyma
sand apocrine sweat glands are denived from the same anlage, Small
apocrine cysts occur 1n practically all breasts of women over the
age of thirty years and need scarcely be thought of as pathologic.
Occasionslly a group of them becomes palpable and is removed by
the surgeon. In a series of 1,600 cases only one large solitary
apocrine cyst was recognized. More may have been present, but
large cysts tend to lose their eprthelial hnmg and cannot always be
sdentsfied. Bunhing (1948) made sn exhaustive study of these
structures and concluded that they were true apocrme sweat
glands They were found m normal and pethologic adult women
43 well as 1n mfunty and 1n a boy of fifieen years The cysts or
glands from which they are derived sre ined by large pale cells
with small nucles and abundant cytoplesm. Often small papillae
project mto the cysts The myoepithelial cells are extremely large
and well-developed and are sumilar to those of normally aituated
apocrine glands (fig 103) Stewart (1950) belicves that apocrine
Cysts may be precancerous He states that 1 per cent of all
caranomas are of apocrine sweat gland ongin, We have not been
able to trace this sequence 1n our material

Ahthough secretory dimease 13 characterized by dilatanon of
ducts, secretory cysts large enough to be dincally obvious are the

FIG. 101 Compmmnf-dolunmtbrmtwid:mzoplmncyxﬂm.
A. Terminal portion of two ducts in & breast from &

old (same cuse a2 fig 6) Theclubsh.lpcdl.nd

ducts resemble these seen 1n mazoplasia cysth
B Mlmp]nhqmuinthchrwtuf:wmnlgcdfony five years.
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exception rather than the rule (fig. 104). The reason may be sought
in the fibrosis, both intra- and periductal, which 1s ordmnarly an
important component of the condition The thickened wall is no
doubt an obstacle to distention, but, perhaps, even more important,
there does not appear to be the same sudden dilatation of a duct in
secretory disease as takes place in mazoplasia cystica. Sccretory
disease 1n 1tself 1s a silent disorder. Pain and swelling of sudden
onset indicate plasma cell mastitis, not the formation of a cyst,

Agc thirty-seyen yeirs
forc X-ray film shows
atches of adeno v,

Fic 102 C 590 Maroplasia cystica. Adenosis,
Sudden appearance of mass three wecks be
two large cysts (arrows) surrounded by flufly p



F16 103 C 331 Small ¢ cysts from a case of adenosis Age
forty four years h::gr?;cum showng hypertrophy of myo-
thelimm. Same case as fig 83

Papillary cysts are canly confused with mazoplasiz cystica both
chintcally and on the x-ray film. The opion 1s commonly held
that papillomas anise from the wall of a preexysting cyst. It seems
more likely that the papillorna has 1ts origin 1n a duct and that the
growth of tumor tissue, together with secretion from the hyper-
plastic cprthelial cells and hemorrhage from broken or degenerated
papillae, causes cystic distention of the duct. The subject 15 dis-
cussed in gregter detail m the section on papilloma.

The cysts of mazoplasia vary 1n size from § mm. to scveral
centimeters m dismeter The orginal epithelial inmg 13 usually
atrophuc, but slight heapmg up of epithelial cells within the Jumen
3 occasionally met with. Provided the cells are typical end
differennation 15 normal, occasional foci of mtracystic or mtra-
ductal hyperplasia may be disregarded as far as the dignoss 1
concerned  Borderline cases 1n which pathologists may differ 1n
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F16 104 C 549 Sccretory cyst Age fifty-three years Patient presented
a rather hard movable mass 3.3 cm. diameter above the arcola of the
left breast. X-ray film shows a distunctly outlined mass with <hight
blurning of the edges It 1s surrounded by a well marked “halo ™
Pathologic examunation showed a scerctory cyst with a moderate
degree of plasma cell masutis in the surrounding tissue.

their interpretation are met with here as in all other dysphisias,
and the possibility of change 1n the type of dysplasia has to be
thought of. But these exceptions are few, and in practice mizo-

plasia 1s casily recognized
The most commonly accepted hypothesis of cyst formanion i
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that of & blocked duct, but a little reflection will show that this
cannot be 3o The following reasons may be given

1 Cysts are produced by intermittent obstructon. Complete
obstructson of an excretory duct causes atrophy of the glandular
tmsue which 1t serves

2. Intermittent obstruction of a mammary duct could be
brought about by desquamated cells, as posrulated by Cheatle.
The difficulty arses that in mazoplasiz we have never seen
enough desquamated cells to cause obstruction. As a rule there are
not more than mught be seen in 2 breast at the height of men-
struation, they degenerute and are absorbed snd they are certaunly
not enough to block a duct. The theory of obstruction could be
mare easily invoked mn secretory discase which 1s charactenized by
sbundance of msprssated secretion. But n secretory disease Jarge
cysts are unusual and where there 18 nipple discharge, dilated ducts
are found without obstruction. When a dilated duct filled with
wnspissated secretion and blocked at the nipple 1s traced back
through senial sections to the origin at the perniphery of the breast,
ane finds only a few minute cysts, the remains of the once secreting
lobule. Even these seem to be stll in communication with the
distended duct.

3 Some wnters postulate that cysts are formed by the break-
down of partitions between ducts and ductules This mechanism
mdoubtedly plays 1ts part in inflammatory and degenerative con-
ditions, but can rarely if ever be invoked i mszoplasa cystica
Coalescence of cysts may happen at the pomt of entry of @ number
of cystic ductules 1nto a larger duct. All are distended. The duct
walls are not ruptured, but they are stretched and compressed by
pressure of the cyst flud. They shrink back to form projecting
spuns

4. As long ago as 1928, Semb called attention to the relatonship
which exists between fibroadenomatosss simplex—our mazoplasiz
fibrosa—and fibroedenomatosis cystica mammse, which we speak
of a3 mazoplasia cystica We oursclves soon realized that fibrosis
is a fundamental component of both types of dysplasia The
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essential difference between the two groups is that m mazoplasta
Cystica there 1s hyperplasia with more equal differentiation of basal
cells into epithelium and myoid. In mazoplasia fibrosa, hyperplasia
1s certainly less important, and, judging by the small size of the
gland, probably does not occur at all The fault 15 one of differ-
entiation. In other words there 1s too much fibrous tissuc and not
enough epithelrum. In mazoplasia cystica, on the other hand, there
is failure to mamntain definte growing pomts Instead of new ducts
being formed by proliferation of basal cells at certain points only,
multiplication of cells involves the entire wall. Differentiation may
be normal and the duct will then merely become wider and
longer. In the normal adolescent the growing points are at the ends
of the ducts and the general elongation causes regular increase in
size of the gland. In mazoplasia cystica in certain hmited ficlds
there may be close resemblance to the adolescent (fig ror), but in
a breast which has attamned 1ts defimtive development, cnlarged
ducts cannot elongate and must therefore become tortuous
Up to this stage 1t 1s likely that no change will have been noted
mn the breast. But for reasons not clearly understood the duct
becomes distended with serous fluud The distention may be
gradual, but may be very sudden. We have known 1t to happen in a
matter of hours As the result of distention the duct becomes folded
on itself. The lumen may be cut off by a valvelike fold of the wall.
The dilated duct 1s then a cyst Septa, partial or complete, com-
monly seen 1n these cysts, represent the remnants of fo]d‘s (ﬁgl
97). In a short time the lining epithclium becomes atrophic anc
flattened In older cysts 1t 1s reduced to a thin membranc. There
are no cells from which new epithelium could be generated and
certainly no possibility of a secretory function. The ntracystic
fluid, often under considerable pressure, must therefore be nC:
counted for in some other way. A sausfactory civplinauon of xl:i-
phenomenon is at present Jacking Hcmorrhagcf cannot b? "‘"O}“:
Although shight effusion of blood 1s common in masop) u:uc t;.: b
~—the pigment in blue dome varicties 1s denved from thr 0:!:," N
hemorrhage severe enough to have caused obvious distentio:

1“7
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rare and 15 associsted with papilloma rather than mazoplasia.
Moreover, blood 15 by no means universally present and the largest
cysts as a rule contan only clear flmd

Consideration of the diameter of a normal memmary duct as
compared with the diameter of a cyst makes 1t obvious that the
duct wall must have undergone considerable hyperplasia before its
expansion into cysts We have many cases of cysts which appeared
followmg heavy doses of estrogenic hormones Similar cysts are
very frequent ;n women with pelvic disorders known to be
asociated with hyperestnmization We are therefore justified 1n
postulatmg that an estrogenic substance 1s responsible for the
hyperplasia which 1s the prumary cause of mazoplastic cysts

We have dwelt at some length on the question of cysts because
they are such a promuinent feature of the disease and bulk so large
m the eye of the surgeon and the consciousness of the patient,
Actually, apart from the necessity of differentiating them from
other condhons, the large mimple cysts of mazoplasia have no
miportance. Therr removal does nothmg to prevent cancer and
may mdeed lull the patient to false security More important is the
adenosls which is practically always present and precedes cyst
formation. Should operation be performed 1t 15 here that the
pathologist must look for a possible danger signal In the vast
mejorsty of cases of mazoplasia there 13 good cell differentiation
and the myoeprthelium 1s abundant. The adenosis may be of types
A,B,and D None 15 dangerous Only if type C 1s found, especyally
if eccompamed by mtraductal hyperplasiz, would there be any
question of a precancerous condition. Unfortunately, when
cancer does arise 1n these breasts 1t 13 apt to be 1n areas away from
large cyats (fig. 105) The best hope of discovering such cancer 1
time 13 by careful x-ray cxammnation.

The tze of mazoplastic cysts depends to a great extent on the
type of duct affected. Smee not every duct becomes cystic, special
receptvity on the part of the cells 1n certain aress has been
postulated, Focal alterations m the blood supply, for which a
mechamsm has been shown to exmst, might be responsible. In
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theory some parts of the breast might be flooded with hormones
while other parts are shut off from contact with them. Large cysts
most often arise from collecting ducts or therr branches, small cysts
from lobules or prelobular ducts. In lobules the number and size
of the cysts depends on how far the ductules arc developed when
the abnormal sumulus reaches them. Normally, lengthening and
dichotomous branching proceed from definite growmg ponts
situated at the distal extremites of the ductules. Sumulation of the
entire duct wall would result i expansion 1 every dircction and
further branching could not occur. In adenosis B, which is associ-
ated with mazoplasia cystica, lobules may be replaced by groups of
cystic ducts. The larger the cysts, the fewer their number The
mference is that 1f the sumulus for excessive growth affects the
earliest stages of lobular development, there will be no further
development of ductules. The few branches already present will
form cysts. At a later period of lobular development when terminal
ductules are already in being, dilatation may ensue, but will be far
less. At this phase of the cycle the prohferative simulus should
have passed 1ts maximum. If it continues, both mntraductal and
myoepithehal hyperplasia may be expected. As long as cellular
differentiation proceeds normally the hyperplasia is not dangerous
and will probably end in fibrosis

An all too popular trcatment for patients with Jarge cysts 18 10
remove them without taking thought whether operation 16 the
treatment of choice. Assuming that cvery cffort has been madf to
exclude malignancy the diagnosts should be confirmed by aspira-
tion biopsy. The needle uscd must not be so large and dull that it
will push the cyst aside instead of entering 11, nor <o small that the
cyst contents, especially if they are papillomatous, cannot be with-
drawn for pathologic examination Size number 20 15 uwwnlis
suttable If \-ray cxammation 1s feasible 1t 15 of advantare to
check the position of the cyst or cysts with regard to the needle
It 1s uscful to venfy whether they have collapsed after wathidrasal
of fluid and to check on the presence of any other leon ¥ hiil
might have been mashed by the cyst The mjection of an aman!
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of opaque substance less than the flud withdrawn has a double
advantage It cnables a very accurate apprusal to be made of the
area dramed and by inducing a shight imitation of the cyst lining
facilitates occlusion The needle 1s left in place for a second x-ray
exsmmation after the cyst fluid has been withdrawn. An opaque
medrum 8 then injected and followmng a third x-ray study the
substance 18 withdrawn (fig 106) Withdrawal 15 necessary, other-
wise the patient may complam of pan Patients must always be
warned that although one cyst may be cured there s no guarantee
that other cysts will not form

Asprraton is often curative. If the wall s thin, as m a cyst of
recent origin, it will collapse and the cavity 1s likely to be com-
pletely occluded. On the other hand, if fibrosis 18 present m the
surroundmg tissue the cyst cannot shrink and will refill m a short
tme, A second attemnpt may be made, but of 1t fails, excsion of the
wrea 13 mandatory The danger of carcmoma m the vicinity of such
CY3t2 18 @ very real one

The flud must always be collected for pathologic exammation.
In mazoplasia cystica 1t Is pale or shghtly cloudy However, if at
some previous time hemorrhage has occurred mto the cyst it will
be of the blue dome variety and the conteats will be greenish black
or red, often rather thick. Secretory cysts or abscesses contau
grumous material or pus Microscopically on the smear there v
usually a heavy preciprtate of protein, but the only cells seen are |
few degenerated epithelial cells and an occasional lymphocyte, I
i mtracystic papilloma s present red blood cells and pieces of th
growth will be found. The smear will decide whether the tumor
benign or malignant. In erther case 1t must be removed. Occasion:
ally a fibroadenoma 15 mustaken for # cyst and then of course ne
fiuid will be obtamed. The smear may show cells but they will bx
of & berugn type.

Operations are often advised because both panent and surgeor
are haunted by the fear of cancer What they fail to realize 18 tha
3 cncer cannot grow from the atrophuc lming cells of large cysts
If=331-!g':n:ra]]yheld,rnazo-plzmncymcapredrsposat(
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malignancy the cancer wall arise not in the locality of the cysts but
in some other part of the breast. Cysts are often bilateral <o that if
the bogy of cancer 1s to be avoided the woman would have to
undergo bilateral mastectomy.

What has been said applics to large cysts. If only small cysts
are present and they are m great number the prognosis must be
more cautious. A mass consisting of closcly packed small cysts
would give an x-ray picture suggestive of mastopathy rather than
mazoplasia. The pathologist would be apt to find small cysts with
active intracystic hyperplasia and papillomatosis. Small cysts may
be prevalent for one of two reasons: (1) Muluple cystic ductules
are typical of adenosis B. (2) Dilatation of prelobular ducts 1s also
characteristic and may be so prominent that 1t 1s difficult to decide
whether to call the condition adenosis or mazoplasia cystica The
question 1s an academic onc. Mazoplasia cystica would imply
progression to larger cysts. Adenosis might be stationary or pro-
gress to mazoplasia One case of the nonprogressive type came
under our notice The woman was operated on twice at three years'
interval. The diagnosis on both occasions was mazoplasia, with
small cysts and adenosis The cysts were microscopic, and hind-
sight would point to adenosis rather than mazoplasia  Mimmal
intracystic proliferation 1s not infrequent in mazoplasia and may
be neglected, But where hyperplasia with small cysts 1s active and
progressive, mtracystc prohferation may complicate the picture,
Muluple intracystic papsllomas and groups of actively proliferating
cpithelial cells are a danger signal. For thix reason mazoplasia with
small cystic masses should be regarded with more concern than
when only large cysts arc present.

Fibroadenomas 1n mazoplasa cystica (fig. 107) may be expected
although they are less numerous than in mazoplac fibrosa :md’
tend to be of a different type. They are formed by colescence of
hyperplastic lobules in the areas of adennsis r:nhcrp thain by mc.:-
growth of intraductal tiscuce asin mazoplasia fibrora(hys 111,332 :

Reference has been made to the diverpent views of Sembrot
of Cheatle on the possibihy of denvation of mazoplerocrty o
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Fia 107 C 491 Mazoplasa ca with fibroadenoma. Shicer section
thowe 2 well

ibed fibroadenoma lylng next to a large smooth-
lined cyst. Nearby is an area of adenosis

from mazoplasia fibrosa, The fact that the cystic type appears on
an average & decade later then the fibrous type supports Semb s
contention. On the other hand, many case histories show gradual
onset of mazoplasa fibrosa with mcreasing pam over the years,
whereas the onset 10 many patients with mazoplasa cystica 18
sudden with sharp pain which may or may not subside later The
fact that cysts are preceded by adenoss might be considered evi-
dence in favor of Cheatle’s view, were 1t not that he includes areas
of adenows in hus text fignres Settlement of the controversy awaits
long-term radiologic studies

FIBROADENOMA
Fibroadenomas have been given many names A few reflect some
theory of origm, most are merely descraptive. Smce these tumors
ongmate from the mammary parenchyma the term ¢ adenoma’ 1s
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strictly accurate. “Fibro-" understood as an adjective is in order
because of the propensity of the myoepithehium to form fibrous
tissue,

With a few exceptions fibroadenomas anse during the period
of sexual activity. The incidence reaches 1ts peak between tw cnty-
onc and twenty-five years of age The chief symptom 1s the
presence of a frecly movable mass. In most cases the tumor 1s
solitary, but two or more are not uncommon. Occasionally numbers
of tumors up to twelve or more are scen. Pain and tenderness are
unusual, but we have seen one large tumor that became exquisitely
tender at the time of the menses. The clinical size varies from less
than onc centimeter to a mass which occupies the entire breast.

Roentgenology. Fibroadenomas consist of tissue resembling that
of the normal mammary gland and of about the same density. In
the dense breast of young women they are therefore difficult to
discern and unless by some device the smooth edge of the mass
can be 1solated, diagnosis may be impossible. The best way of
doing this 1s to push the tumor toward the surface, using gentle
compression of the breast behind st. The capsule then becomes
visible against the subcutancous fat. If possible the examination
should be made during the postmenstrual phase when the breast
is relatively flabby. The more fat there 1s, the caster 1t 1s to outhne
the tumor mass The tumor js then scen as a sharply defined,
round, ovoid, or slightly bossclated opacity. Often a clear halo s
scen around 1t (fig. 108). Some fibroadcnomas are only partly
outlined; this means that the mass is only partly encapsulated, a
common feature n recent growths, Another exception to the sharp
margin 1s found 1n menstruatng fibroadenomas. Their outline« arc
often fuzzy duc to intense engorgement and cdema (fig. 110).
Cysts within the tumor as well as mucoid degeneration, scen i o
many fibroadenomas, do hitle to change the x-ray appearance
Calcification which 1s rather common i long-standing tumor of
clderly women 1s readily recogmized by its bizarre appeataie
The particles are large and coarse (fi. 170) They arc el

distinguished from the fine grams of calcium seen i earun
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and still more easity from the larger and more widespread calafied
areas found m late secretary dmease and fat necrosss (fig 141)

The differennal rocnigenologic diagnosis of fibroadenomas
would be a smple matter were 1t not for thewr dose resemblance

Fic 108 C 526 Fibroadenoma. Age thirty t A shampl
defned opacny partly surrounded by % hlo 18 vilhle decp 32 tbe
e mppie T ol o & s o s ot B

e a patch of adenous with
1 fibroedenoma. The fibroadenoma was well oy mm:

rather umiform structure of branchmg ducts lying in abuadant
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strictly accurate. “Fibro-" understood as an adjective 1s 1n order
because of the propensity of the myoepithelium to form fibrous
tissue.

With a few exceptions fibroadenomas anse during the period
of sexual activaty. The incidence reaches its peak between tw enty -
one and twenty-five years of age. The chief symptom 1s the
presence of a freely movable mass, In most cascs the tumor is
solitary, but two or more are not uncommon. Occasionally numbers
of tumors up to twelve or more are seen. Pain and tenderness are
unusual, but we have seen onc large tumor that became esquisitely
tender at the time of the menses. The clinical size varies from Jess
than onc centimeter to a mass which occupies the entire breast.

Roentgenology. Fibroadenomas consist of tissue resembling that
of the normal mammary gland and of about the same density. In
the dense breast of young women they are therefore difficult to
discern and unless by some device the smooth cdge of the mass
can be 1solated, diagnosis may be impossible. The best way of
doing this 1s to push the tumor toward the surface, using gentle
compression of the breast behind 1t. The capsule then becomes
visible against the subcutancous fat If possible the examination
should be made during the postmenstrual phase when the breast
is relatively flabby. The more fat there 1s, the casier it is to outhne
the tumor mass. The tumor 1s then scen as a sharply defined,
round, ovoid, or slightly bossclated opacity. Often a clear halo 15
scen around 1t (fic. 108). Some fibroadenomas are only partly
outhined, this means that the mass 15 only partly encapsulated, a
common feature 1n recent growths, Another exception to the vharp
margin is found in menstruating fibroadenomas, Their outline: are
often fuzzy duc to intense cngorgement and edema (fip. 110;

Cysts within the tumor as well as mucoid degeneranion, seenan+o
many fibroadenomas, do httle to change the a-ray appearancc

Calcification which 1s rather common in long-<tanding tumor e
clderly women 15 readily recogmized by ats bizarre apperfanes

H}

The partcles are large and coarse {fig. 1765 Thry arc o i
dwstinguished from the fine grains of ealeium reen an A amine

t ISR
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and still more casily from the larger and more widespread calafied
areas found m late secretory disease and fat necrons (i 141)

The differental roentgenologic diagnoss of fibrozdenomas
would be & sumple matter were 1t not for therr close resemblance

Fio 108 C 526 Fibroadenoma, Age thirty-eight years. A sharpl
m°mm;mmdcdbyahﬂouv1ﬁbh th{
esy well-defined
the nipple. Ths could be a patch of aﬂmmmu(;mww’-‘h Eﬂy mlcndm“
to fibroadenoms. The fibroadenoma was well encapsulated and had a

rather umifarm structure of branching ducts lymg 1n abundant
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to cyss Both fibroadenomas and cysts show smooth sharp
margms Cystnnrclpttobcmrculﬂr,btxtwun:wmcﬁbm—
sdenomas A halo 13 not diagnostic since a clear space occasionally
surrounds a cyst. Cysts are more often multiple, but a conglomera-
tion of cysts may mumic a bossclated fibroadenoma. Nesther con-
tam trabeculze and 1if they are large both may show trabeculae
displaced to one aide by the mass Fibroadenoma js the more likely
diagnosis 1f the breast 1s that of a young woman, and m practice
considerations of age, history, mode of onset, etc., are often
helpful,

Fortunately no such difficulty artends the differentiation from
carcmoma, Fibroadenomss are quite frequent m breasts with
carcinoma, but the distinction between the sharp smooth outlme
of the fibroadenoms and the spiculated carcinoma 1s ordimarily
very casy to make If difficulty should anse the question may be
settled by comparmg the measurements of the tumor 1n the patient
and on the film. The measurements of the carcinoma are smaller
on the film than in the patient, those of the fibroadenoma are
usually larger The rare exceptions 1o this rule are discussed under
the differenpal diagnosis of carcinoma, Fibroadenoma may
sccompany other forms of dysplasiz. The diagnosis of both con-
ditions can be readily made

The x ray film will often grve a clue to the microscopic features
which can be expected m a given fibroadenoma A compact tumor
with & sharp outlme will show es & rule & more or less uniform

Fi6 109 C 148 Giant fibroadenoma. Age forty five years. Mass in
night breast two months It increased 1n size and got larger and firmer
at the time of the menses, The tumor occupied the greater part of the
gland. It was attached to underiying breast but not to the skdn which
was red and tense,

A.X ray film shows a homogeneous mass. The margins are well defined
but tend to be blurred by the surrounding compressed breast tssue,

B. Slicer section through entire tumar The mass consists of an
mmnoiu: of nodulcnedeach of wh;clc:dhu ¢ different structure,
tumar is encapsulated cxcept posteriorly where 1t merges with the
breut. Same cesc aa fig 130, 7
QR~H
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F16 110 C 556 Fibroadenoma in the menstrual phase, Age twenty-five
years. Mass 1n left breast onc year, varied 1n size When first seen, a
large nontender mass was noted 1 the upper outer quadrant. At the
time of operation, one week later, the mass was exquusitely tender
The sllustration shows a large, rather fuzzy opacity in the upper
outer quadrant of the left breast Part of the margins arc sharply
defined (arrows) Operation revealed an intensely engorged tumor
Pathologically the ducts were seen to be distended with shed

epithehal cells
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structure, An irregular lobulated tumor 1s likely to be vanegated
microscopically The state of the breast i which the tumor hes
suggests the type of growth which will be found. In mazoplasia
fibrosa, or 1n young women the density of the breast itself makes
the tumor hard to see, and one may expect to find a rather uniform
pattern with much mtraductal fibrous tssue. In older women
difficulty 1n following the outlines of the tumor may be due to
adenoms of the surroundmg breast. In this case the fibroadenoma
may be only partly encapsulated and will probably be vanegated
Giant tumors may be expected to show conniderable vanation m
structure (fig 109) Calcification 1s an mdicaton that the tumor
13 obsolescent and need not be removed.

Pathogenens Fibroadenomas anise as the result of local irregu-
lartties m the cyclic changes of the breast. The hormone imbalance

F16 111 C3 Fibroadenomatous hbtﬂchnmeofmmplnhﬁb
s T et T boemic i o e
e ue to Thy
tissue Is pmhed sxide, ¢ ding
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Fi6. 110 C 556 Fibroadenoma in the menstrual phasc Age twenty-five
years. Mass 1n left breast one year, varied 1n size. When first seen, 2
large nontender mass was noted 1n the upper outer quadrant. At the
time of operation, one week later, the mass was quulsucly tender.
The 1llustration shows a large, rather fuzzy opacity In the upper
outer quadrant of the lcft breast Part of the margins arc sharply
defined (arrows) Operation revealed an intenscly engorged tumor.
Pathologically the ducts were scen 1o be distended with shed

cpithehal cells.
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structure. An irregular lobulated tumor 13 likely to be vanegated
microscopically The state of the breast m which the tumor lies
suggests the type of growth which will be found. In mazoplasia
fibrosa, or in young women the density of the breast itself makes
the tumor hard to see, and one may expect to find a rather uniform
pattern with much mrraductal fibrous tissue. In older women
difficulty 1n following the outlines of the tumor may be due to
adenosis of the surrounding breast. In this case the fibroadenoma
may be only partly encapsulated and will probably be variegated
Guant tumaors may be expected to show considerable varmation m
structure (fig. 109) Calcificanon 1s an indication that the tumor
is obsolescent and need not be removed.

Pathogenesis Fibroadenomas arise as the result of local irregu-
lanties m the cyclic changes of the breast. The hormone imbalance

Fi1 111 C3 Fibroadenomatous lobule in a case of fibrosa
three Slicer section The mcrease in size of the
e i3 due to

fibrowds. The surrounding
tssuc is pushed aside © conneetrve
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of which they are a manifestatian is apt to cause some disturbance
i the breast as a whole, although later the dysplasia may be
Limited to one area For thus reason the earliest fibroadenomas are
seen in conjunction wrth some other form of mammary dysplasia,
somenmes mazoplasia fibrosa (fig 111), or m an unencapsulated
area of lobular hyperplasia (adenosis) (fig 112) The rapid growth
of the breast at puberty 18 often attended by foci of irregutar proli-
feration (fig 8) With the termmation of the adolescent perrod most
of the irregulanties become absorbed 1nto the general Jobular
pattern of the breast. If abnormal proliferation contmues, the sur-
rounding comnnective tissue becomes compressed and forms a
capsule around the area,

Cyclic changes occurrmg m the rest of the breast are reflected
m fibroadenomss albeat imperfectly (figs 113, 114) The changes
may occur later and persist longer than in the surroundmg normal
breast, Alterations charactersstic of pregoancy are also seen (fig
115) Durmg pregnancy and lactation some tumors grow rapidly,
others, although the epithellum undergoes alteration, show very
Intle over-all mcrease. Some tumors lactate and secretion may
persist in them even after the breast as a whole has returned to the
nonpuerperal state (fig 116) After the menopause the fibro-
adenomatous tissue 13 often hyslimzed end sometimes caleified
(fig 117) Rarely, there 15 an outburst of myoepithell and
epithelial hyperplasia in the tumor and s gunt fibroadenoma 1s
formed (fig 137) The majonity of grant fibroadenomas occur abont
the time of the menopause. Such tumors are seldom malignant m
spite of the alarming sarcomatous appearance of many under the
microscope.

In 1ts earlrest stage a fibroadenoma 15 seen to comnsist of a small
duct and 1ts dependent lobules (fig 118) Most of the lobules

‘I:fovnz Incorporation of hyperplastic lobules to form fibreadenoma.
‘ery carly stage of The hyperplastic lobules are pus th
B Amndmm]y tmsncug;z,c?}nomupaulehpmxuy& hing the
outlined area of adenoss A and B A capsule 13 beginning
to form around the mass oH
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of which they are a manifestation 13 apt to cause some disturbance
n the bresst as @ whole, although later the dysplasia may be
Limited to ane area. For this reason the earhest fibroadenomas are
scen m conjunction wrth some other form of mammary dysplasia,
sometimes mazoplasa fibrosa (fg 111), or 1 an wmencapsulated
area of lobular hyperplasia (adenosis) (fig 112) The rapid growth
of the breast at puberty 15 often attended by foc of 1regular proh-
feration (fig 8) With the termination of the adolescent perjod most
of the irregulanties become absorbed 1ato the gemeral lobular
pattern of the breast. If abnormal proliferation contmaucs, the sur-
rounding connective tissue becomes compressed and forms a
capsule around the area,

Cyclic changes occurring 1n the rest of the breast are reflected
1n fibroadenomas albert mperfectly (figs 113, 114) The changes
may occur later and persist longer than 1n the surrounding normal
breast. Alterations charactenistic of pregnancy are also seen (fig
115) Durmg pregnancy and lactation some tumors grow rapidly,
others, although the epithelum undergoes alteration, show very
Inttle over-all mcrease Some tumors lactate and secretion may
persist m them even after the breast as @ whole has returned to the
nonpuerperal state (fig 116) After the menopause the fibro-
adenomatous tssue 18 often hyalmized and sometimes calcified
(fig. 117) Rarely, there 13 an outburst of myoeprthehal and
epithelial hyperplasia 1 the tumor and a giant fibroadenoma s
formed (fig 137) The maority of guant fibroadenomas occur about
the time of the menopause Such tumors are seldom malignant in
spite of the alarmmg sarcomatous appearance of many under the
microscope.

In 1ts carltest stage a fibroadenoma 1s scen to consist of 4 small
duct and its dependent lobules (fig 118) Most of the lobules

F19 112, Incorporation of hyperplastic lobules to form fibroadenoma,
A Very ealy stage of process The hyperplastic lobules are puahing the
B mveﬂnu:md:,bmmtm::pmlcupmum
y outlimed area of adenosis A and B A ul
to form around the mass xpetic s beglaming
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show imperfect development, usually due to overgrowth of the
intraductal connectrve tissue  Multiple hittle tumors of this type
are very common m mazoplasia. Smee most large fibroadenomas
are solitary it 13 evident that regression can and does take place m
small growths As the tumor enlarges, the mam duct becomes
compressed against the capsule and communication with the rest
of the breast 1 lost. It may be this factor which prevents restoration
to normal of the affected area. The tumor cells prohferate during
the first half of the cycle, but involution which follows menstrua-
uon 1s seldom complete and the mass grows slowly Increasc 1s
also brought about by mcorporation of adjacent lobules These
form fresh nodules which become encapsulated as they grow The
older parts of the tumor are usually of the so-called *intra-
canalicular” type, the recent addittons are more likely to be
“pericanalicular ** Except as descriptive terms these expressions
have no ngnficance.

In adenosss the structure 1s often pericanalicolar at first, 1n
contrast to the intracanalicular structure of early tumors 1n mazo-
plasia fibrosa (fig 111) This 18 casily explained by the nature of
the two dsorders Mazoplasia fibrosa s characterized by overgrowth
of intraductal connective tissue. Adenosis 13 a lobular overgrowth
in which eprthelram as well as myord takes part and the balance
between the two may be farly well mamntained Cysts m fibro-
adenomas indicate @ uniform proliferation of epithelum along with
the myoid, resulting 1n the formanon of epithehial Imed cavities
Similar cysts occur 1n mazoplasia cystica. It 1 possible for a
fibroadenoma to grow as a polyp within a duct. This may come
about by herniation of the tumor into a duct or by adenomarous
proliferanon of the duct wall itself Whether the resultung tumor

F16 113 Breast and fibroadenoma in the premenstrual phate.

A-Hy‘pcrplmclobule five days before 2 perlod.
remenstrual proliferation of ducts 1n a nearby fibroadenoma, The
Iubdxvhimofdumi“mpcd‘ac( but the cells lining them are pre-






Fie 115 Mulople fibroadenomss showmng due to carly

Budding of ducts is seen in all pars of the tumors
{IUCCIICCdOﬂ)

is an adenoms or a fibroadenoma will depend on the proportion of
myold to duct epithellum The mtraductal tumor may be pre-
domunantly papilloms, adenomas, fibroadenoma, or the kind called
sclerosing adenosis by Urban and Adair Any or all of these forms
may likewsse be found withm a cystic duct which 1s part of a
fibroedenoma

Authors have tried to classify fibroadenomas according to their
histologic appearance, but detailed dassification such as this implies
has fow if any uses and may erect barners where none exist. Most
fibroadenomas are formed of @ conglomeration of encapsulated
nodules which may present characters very different from each

FiG 114. Paraffin sections of breast and fibroadenoma, three days after
onset of menstruation. Both show massive epithelial desquemstion.
The ephelta! changes 1n both are sumilar The breast (A) contams
some lobular structures, not seen in the fibroadenoma (B)
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other This is not surprising m view of the vanability of the breast
lobules in one and the same organ, a vanability which 15 exagger-
ated in fibroadenomas Those that arse 1n breasts with mazoplasia
fibrasa may show a simple structure to begin wath, but varations
due to prolferation m one arca rather than another soon make their
appearance. The differences 1n architecture that may be seen in
an early tumor are shown 1n fig 118 The tumor conusted of one

Fic 116 La fibroadenome, MLF, age cighteen years After
delivery of her first child ten moatta p she had & painful
swellmg m the left breast which gra y incressed 1n mize. She
did not nurse. At operation a smooth masy occupied the

marnofrhcbrwt.hﬁmwm the tumor consusted of

dilated ducts lined by secrenng cells The intervening tssue showed
characteristic lacation involutian together with groups of actively
secreting acnd.

A Before operati

B. Operation o

spectmen.
C. Panaffin section of tumor X 50
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FIG.
117

B




-AM

Fio 118 Smlﬂﬁhrmdmmmgmaweofmmphm
N.D., age forty two years. The tumeor 13 formed
dnctmdmbnnch:x.mh branch shows a d tpam:muf
abnormal proliferation.

duct and s branches To make a separate classification for each
of the types shown would obviously be absurd. In tumors which
onigmate 1n areas of adenosis, vaniations are present from the start
and are even more accentuated when sggregations of abnormal
lobules are added to the original mass Each part of & tumor may
proliferate m a different way In one and the same tumor the
lesions of mazoplasia cystica and fibrosa, adenosis types A, B, and
D, miraductal hyperplesia, papillomatoss, and myoid hyperplasa
with fibroms may all be represented. To add to the confusion,
normal cydic changes may be expected, these are most 10 evidence

F16 117 Postmenopausal breast and fibroadenoma.
A.Atmphmbra;r_
B Fibrmdmmm showmg atrophy of eprthehium and hyalinization of
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COMPARISON OF A TYPICAL BENIGN CANINE FIBROADENOMA WITH
HOMOLOGOUS TUMORS IN WOMEN (FIGS. 119-132)

FIG 119 Giant fibroadenoma 1n a cocker spamicl bitch Shcer scction
shows considerable variations 1n different parts of the tumor,

at the periphery of the tumor. Besides proliferation, degencrative
changes are present n all but very recent tumors. Edema and
mucoid degencration, hyalinization, and calcification are common
Epithelial necrosis occurs in massive shedding sometimes associated
with menstruating tumors. Larger areas of necrosss result from
sudden interference with the blood supply. Adipose tissuc may QC
mncluded in a fibroadenoma, but actual fatty degencration s
unusual. Fat is present 1n lactating tumors and minute fat droplets
arc occasionally found in the eprithelium in the premenstrual phase
and during pregnancy.

Bmarrcgfcztu%zs, ?ccasionally met with in human mammary
tumors, have musled observers into coining names such as
chondroma, ostcochondromyxoma, ectc, thercby xm;:f}‘ms d"
different type of growth and harking back to the so-called mln:c |
salivary gland tumors of the older pathologists Of course +alnary
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gland tumors and myothelial mammary growths have much
common. But for interpretation of unusual forms of fibroadenoma
m women the best method 1s to begin bya study of tumors 1n canines

Benign mammary tumors tn the bitch are important because
they show much greater variation of structure than do those of the
human female. In bitches pseudocyesis 13 common and often
recurrent. Swelling of the breasts 13 present and lactation 13 apt to
follow the false pregnancy The disturbance 1n mammary tmsue
often results m tumors These may be multiple m several breasts
and the gunt type 13 not uncommon As in humans, malignant
change s rather rare, although the varied and brzarre appearance
of these growths may muslead the observer

The following description of a typical beugn canme tumor
exemplifies the distortions of which mammary tssue 1s capable
The growth was from = cocker spaniel bitch end meesured

7 ‘@7@33\ T A
A

L KA P e
Jf;j’ S Py

FIG. 120 C 148 Glant fibroadenoma in woman. Shcer section from
the same case as fig xog,uhmmﬁmgmonoﬂobulcawhldnuy
greatly in ther srchitecture. Cyst filled with intracystic papullomss
are seen in the upper left hand corner
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FiG 121. Fibroadenoma in spaniel Nodule containing numcrous
epithehal lined tumors. Note papilloma in upper left hand corner.

12X6x7 cm A nipple projected from the skin surface. On
section the mass was partly solid, partly cystic (fig. 119). It con-
sisted of nodules, some of which were hard and fibrous, some
softer and congested.

Mucroscopically the tumor nodules varicd considerably in
structure among themselves. Many presented tubules lined with
epithehum and some of these contamed secretion (fig. 123). All of
them were surrounded by abundance of myothelial cells and fibers.
Myothelial cells were often found impinging on the lumen of the
duct and in some nodules they replaced the cpithelial cells,
Epithchal cells, if they had cver existed, had disappeared (fig 125)

The ducts themselves varied considerably in size In some pl.”fCC‘
they formed large cysts which were partly filled with seeretion,
sometimes with necrotic material, Inflammatory cells were present
in the secretion in several of the cysts The general pattern of thee
cysts resembled that seen 1n ¢y stosarcoma phylledes
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The tumor, of enormous s1ze when one considers the dimensions
of the ammal which carried 1t, would scem at first sight to have
Iittle 1n common with human fibroadenomas Yet a review of the
shdes from fibrcadenomas in our senes showed many arcas mn
dufferent tumors which paralleled one or more features m the
spanuel. The advantage of studymg canmes 1s that they present as
1t were a diagram of many features that are difficult to evaluate
m women, The behavior of the myoeprthelrum 1n particular 15 so
clear that 1t may be used as a gwde to follow the growth of
human tumors

This method of interpretanon s made plan if the illustrations
from the canme tumor are compared with thosc taken from human
fibroadenomas Fig 120, the same tumor as fig 109, s from a
woman forty-five years old. The lobulated mass shown on the x ray
film was of ® vanegated type, as revealed by the slicer scctions
The paraffin scctrion presented distorted ducts with very active

VAREE— L .
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T1 122, Giant fibroadenoms in spanicl Lactation involution following
Compare with fig 124.
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F1G. 123 Spaniel. Residual lactation acim 1n fibroadenoma follo‘t;':’lﬂm_’gt
pseudocyesis The acinar walls are lined by flattened cells 1n con o
to the projecting cells capped by globules of secretion which gre Sd .
1n the woman, fig. 124 Secretion 1n the spansel 1s mspissated an
no longer 1n contact with the acinar walls.

myoid proliferation, surrounded by a broad zone of me:Olg
degeneration Close to the ducts were a number of faintly outlm;
degenerating myoid nuclei m which a “foam” patterm could hc
discerned. A proliferation of this type 1s seen 1 fig. 130 The
nucler were very similar to those described origwmally by Peyron
and Brugnatelli in carly pregnancy. Peyron called them hisuocyics
but 1n our scctions we can find all transitions betwecen Pf:yronz
cells and the myord. In our bitch tumor, mucoid degeneration W2
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present m only @ few nodules In these aress similar nuclel were
1dentfied.

Figure 124 18 an example of & lactating fibroadenomz 1n &
woman who had ceased nurung for four weeks Microscopically
the tumor presented greatly dilated ducts wiich m the fresh
speaimen were distended with milk. The pattern of the ducts was
the same as in the spamel, but 1n the spantel the acint were no
longer actively secreting (figs 122, 123)

Myoepithelial development 13 exemplified 1n figs 126 and 129
In the first case, a wornan of forty-six years had mastopathy with
considerable fibrosis and multple fibroadenomas which showed
all stages of development from very early formation to strophy
and calerfication. Some ducts were lined only by myocpithelium.
Fibrils from the myoid cells merged with the surroundmg fibrous
tissue which was very dense. Here and there rows of myoid nucler
mdicated the ste of former ducts Exactly the same process was
scen m the spamel (figs 125, 127), but the development of the

Fia l%hmnonmaﬁbmadmom:fmmnwnmmwachpost
partum. She had ceased nursing four weeks before,
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F16. 125. Spamiel. Section shows ducts lined only by myotheltum, The
myothelial cells are irregular and some show fibrillary processes
Elongated nucles resembling those of fibrocytes but actually derived
from the myoepithelial cells are seen 1n the surrounding tissue.

myoid was more even and the fibrous tissue was not as dense. In
the spansel there was marked “pallisading” of the myord cells due
to retention of their original pattern of proliferation around the
lumen of the duct (ig 127). Traces of pallisading could also be
seen 1n the tumor shown 1n fig. 126 and other human tumors. The
second case (fig. 129, the fibroadenoma pictured 1n fig. 137) shows
mucoid degeneration of myothelial cells in a rapidly growing
tumor. It may be compared with fig. 128 presenting a sumilar
formation m the bitch. Both contamed areas where duct
epithelium had almost disappeared and was replaced by myothehal
cells. Areas of sclerosing adenosis (myoud sclerosis) are seen 1n the
spaniel and are not uncommon 1n the fibroadenomas of women;
compare figs 131 and 132. Intraductal papilomas found 1n the
bitch did not differ from those that are frequent 1n human grant
fibroadenomas (fig. 121).
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Carcmoma 13 hardly ever discovered ansmg m a fibroadenoma
Yet carcimomatous breasts frequently centan one or more fibro-
adenomas Geschuckter gives evidence mdicating that caremoma 1s
twice &3 common 1n women operated on for fibroadenomas Here
we are dealmg with two separate things (a) the lhiability of fibro-
adenoma to undergo carcinomatous change, (b) the hability of a
breast affected with a form of dysplasia which left fibroadenomas
m 1ts wake to develop carcmoma subsequently With regard to
(=), 1t will be recalled that the principal components of a fibro-
adenoma are myoepithehal cells The immature form of these cells
1s very rarely scen 1n carcinoma, so rarely that therr absence ma
be used to confirm the impression of malignancy 1n doubtful cases
Proliferation of epithelml cells is scen occasonally n fibro-

Fi16 126 C 4. Fibroadenoma m woman. Age forty-siy
nmmpuﬂ?;,‘ with multiple ﬁb:mdmomu,og]rjymxg:‘ Case of
fibroadenoma with ducts lined only by myoid cefly

shows &
process of formung dense fibrous stroms. In some b‘blrcin
myuld cells indicate the site of former ducts. Places rimg of
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F16 127 Giant fibroadenoma 1n spaniel, to show pallisading of myod
cells The rows of myoid nucle1 indicate the site of former ducts.

adenomas and accompanies hyperplasia of the tumor as a whole.
But even 1n large and active tumors there 1s a strong tendency for
differentiation to myothelum rather than epithelum With rcgar'd
to (b), the situation 1s otherwise. Fibroadenomas arise 10 dysplastic
breasts, more specifically m dysplasias where excessve estrogen
stimulation is at work. Estrogens, though not a cause of canccl,
are one necessary precursor of malignant disease 11 the breast
(Lacassagne, 1932). True, factors other than estrogefi stmulation
must be at work before carcmoma can artse; still, one M2y assume
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that in breasts with fibroadenomas the groundwork for future
malignancy has been lad

Sarcomas, while rare, onginate m fibroadenomas more fre-
quently than in other breast structures Perhaps “sarcoma’ 1s
2 misnomer since the tumor anses from immature myoepsthelial
cells But as these produce the fibrous stroma of the bemgn form
and the word conveys a mental picture of the type of malignancy,
1t may as well stand. The differential diagnosis between sarcoma
and gunt fibroadenoma (cystosarcoma phyflodes) 1s often difficult.
Sudden growth accompanted by pam 1 a fibroadenoma which has
been quiescent for years should arouse suspicion Mucroscopically,
if the pathologist 15 lucky, he may see numbers of large atypical
nucler and perhaps mitoses Normal myocpithehal cells do not
exhibrt mitoses Large arcas of necrosis point to sarcoma. Increased
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Fio 128 Glant fibroadenoma in spaniel. A few small ducts are lmed
ouly by myoepithelium, Elsewhere the ducts are replaced by rows
of mynid cells, Mucod degeneration 18 seen in the stroma
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F1G. 129. C 163. Giant fibroadenoma 1n a woman aged fifty-three years,
same case as fig. 137

In the center a duct has been replaced by myoid An earlier stage of the
same process 1s seen in the small duct near the lower right margin
of the illustration The stroma consists of stellate cells, the result of
mucoid degeneration.

vascularity 1s not 1 1tself diagnostic, but in sarcoma the vessels
may be lined only by tumor cells.

The Myoepithehum n Fibroadenomatous Tumors. From carly
times the connection of fibroadenomas with the myoepithelium
had been suspected, but Peyron (1924, 1926) was the first to
describe the part played by these cells 1n tumors of the bitch, mare,
and cat. Because of the peculiar combinations found 1n camne
tumors 1t has taken a long time for Peyron’s observations to be
assimilated by writers on human pathology. In 1931 Gaudier and
Lambert diagnosed as myoepithelial a mammary tumor which
resembled that scen in bitches, but their paper does not sccm 10
have aroused much interest. In 1932 Melmck described a fibro-
myoma 1n a woman. He suggested the possibility of a myocpi-
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thelnl ongm but passed it up m favor of dervanon from the
smooth muscle of the mipple ducts Hamperl describes the mvord
1n human fibroadenomas, although he hesitates to go all the wav
m ascribmg the entrre stroma of these tumors to the mvord. Kuzma
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F16 131 Guant fibroadenoma 1n spaniel. Myoepithclium resem

that seen 1n sclerosing adenosis Shows clongated fibrils scpa)
by rows of dark nucles, a formation common in sclcrosing adenos

follows Hamperl 1n this. Capone-Braga and Bartolini (1945), i
exhaustive study, coordmated the findings 1n a series of malig
“mixed” tumors of bitches with similar tumors in women. T
traced the genesis of cartilagenous nodules as well as of the fib
stroma to the myocpitheljal cells, Later Rosemary Biggs reinfos
their findings.

The nature of fibroadenomatous tumors 1s revealed by deta
cellular study. It had always been assumed that the fibrous strc
of a fibroadenoma was a fibroblastic reaction of cells denved f
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the mesoblast. This essumption was challenged by Peyron With
reference to 2 fibroadenoma 1n & bitch he pointed out that the
bascment membrane of the ducts is formed by myocpithelial
clements He then described the growth of hyperplastic myoepi-
theltum outward from the wall. We quote “Once these zones of
proliferation are 1solated from the ducts they become progressively
meorporated mto the primutive stroma of the tumor ” Agam “The
external layer rapidly loses 13 myoepithehal character to undergo
an evolunion into fibrillary renculum. The process 1s identical with
that described by the guthor and Masson 1n mixed salivary gland
tumors ” Peyron traced the transition of intracellular myoep:-
thelial fibers to precollagen, then to collagen. The cellular elements
reduced to therr exoplasm become fusiform and resemble fibro-
blasts Peyron s findings agree m every respect with our own
mdependent observations on the behavior of the myoid in women.
Myoeprthelml hyperplasia takes part m many pathologic
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F16 133. C 3. Fibroadenoma Early stage of myocpithelial proliferation
in the wall of a duct

processes both 1n benign hyperplasias of the mammary gland and
mn the reaction to malignant diseasc; 1t 1s a possible precursor of
sarcoma. The first stage 1s multiplication of the undifferentiated
basal cells. What becomes of these depends largely on environ-
ment. They may differentiate into epithelial cells which reach their
ultimate normal development 1n lactation or, abnormally, in its
parody, secretory disease Alternauvely they form myoepithechum
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Basal cells which remain immature may degenerate, but should
therr proliferation be continued they are likely to form a focus of
caranoma. The recogmtion of differentiated myoid cells s
extremely important because any lesion which shows them 1n large
pumbers 18 almost certainly not carcmoma.

The growth and development of myoeprthelial cells has been
described 1n pregnancy Under pathologic conditions hyperplasia

; ]

Fia 134. C 837 Myocprhelul prohferstion m fibroedenoms.
thirty four years mesun.du.mmlmbduwlﬁtucgls:
revealed a very small aggregation of fibroadenomarous
nodules. Paraffin sections showed active proliferation with marked
myoepithelial hyperplasia,
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scussed by Rodman and Ingleby m 1939, by Tice 1n 1948, and
stated by Haagenson 1n 1950. In recent years roentgenographic
adies combined with serial sections of entire glands have estab-
hed that secretory disease and plasma cell mastitis are one noso-
gical entity and clarified much that was previously obscure.
Although secretory disease 1s the direct cause of chemical
astitis, better known as plasma cell mastitis, 1t 1s never inflam-
atory 1n 1its mnception and may run its entire course without
Aammatory complications. The term “comedo mastitis” is
erefore incorrect and moreover substitutes a purely descriptive
rm for an etiologic cognomen. Originally we spoke of secretory
stic disease, later we realized that although cysts occur, the ducts
2 often uniformly dilated rather than strictly cystic. As 1n mazo-
as1a cystica the cysts are not fundamental, they are secondary to
rperplasia of all the components of the duct wall. Secretory
sease may engraft on any of the dysplasias and 1s rather
:quently seen with mazoplasia cystica.

In secretory disease distention of the lumen by products of
cretion 1s a promunent feature. Here, 1f anywhere, blocking of
e ducts by thick, inspissated secretion mught be plausibly mn-
ked to account for the dilated ducts and the occasional cysts.
1t when 1t 1s recalled that the more numerous and larger cysts
mazoplasia cystica are filled by relatively thin, acellular scrous
ud and the dilated ducts of secretory discase arc often not
ocked, but discharge their contents via the mpple, it 15 obvious
at the theory will not hold Actually 1n secretory discase there 18
oliferation of both epi- and myothelium. The proliferation 1s
llowed by differentiation of the epithelum into sccretory cells
d the myothelium nto fibrous tissue. Becausc of more comp]c.tc
ferentiation, cell proliferation ceases sooner than in mazoplasia
ence there 1s less growth of the duct wall, the dilatation of the
men 1s never as great as in advanced cases of mazoplasia cysuca,
d cysts are not formed to the same extent

X-ray studics have shown that sccretory disease 15 nearly always
lateral. In the absence of complications many patents arc
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asymptomatic. The disorder may be an accidental findmg at
autopsy It 1 occastonally discovered on an x-ray film durng
investigation of some other breast conditton The 1nference 1s that
secretory discase 13 not 1n atself harmful Symptoms, when they
appear, arc gencrally unilateral and the majonity of clinical cases
show at least mmumal plasma cell mastius For clinical purposes
therefore the disorder and 1ts complications may be discussed
together

The hstory duffers in many respects from that which obtans m
other forms of dysplasia The age of onset 1s drfficult to determune
because manifestations may only show themsclves after years of
quiescence. When symptoms do appear the panent 1s ususlly
alarmed and seeks sdvice promptly The age at which symptoms
are discovered averages forty-seven years, but varies from the
carly twenties to the seventies Once established the disorder
continues mdefinitely Nearly all cases occur 1n married women,
In our series only eight out of seventy-one were smgle, In con-
tradustinctron to mazoplasia, the women who desired children had
larger families than the aversge. Most women nursed successfully,
but 15 per cent had had puerperal mastntis A few gave a history
of cracked nipple. A history of pelvic disorders was elicited in 22
per cent as agamst 80 per cent of cases of mazoplasia,

The chief symptoms 1n the order of therr diagnostic importsnce
are mpple discharge, nipple retrection, tumor, and pain., The first
two are seldom present together because the fibrosus which causes
retraction 18 %pt 1o compress the ducts benesth the mpple and
block the exrt of secretion. Ether may be unilatersl or bilateral

Nipple ducharge occurs m about 40 per cent of cases as com-
pared with 5 per cent of mipple retraction. Secretion may be inter-
mittent or continuous In uncomplicated ceses 1n young women the
discharge resembles milk, Some patients give @ hustory of recrudes-
cence of lactation after they hed stopped nursing Usually the
secretion ceased, to return months or years later Pregnancy 1s not
& necessary factor Lactstion m virgm breasts 15 a well known
although rare cimical phenomenon, It has been produced exper-
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mentally in anmals by exhibiion of swtsble hormones None of
our unmarred women had a milky dicharge, but one cate m a
young woman who had been marned a few months and was not
pregnant has come under our notice. In older women the discharge
18 thick or msprssated and 13 apt to be discolored gray or yellow
Occanonally & serous or even frankly bloody discharge 18 scen, but
repeated examumation reveals the usual opaque secretion. In plasma
cell mastits 1t 18 reddish brown, green, or even black. The colors
ure due to degenerated blood which oozes from ulcerated surfaces
s the ducts Bright red discharge 1s unusual,

Retraction of the nipple takes place gradually over a longer
period of tme than 1s the rule m carcmoma (fig 138) A hustory of
two years 18 not uncommon and no tumor commensurate with a
malignant growth of that duration can be palpated. Builateral
retracttan when not congenitz] 18 strongly indicative of secretory
disease.

A tumorlike mass is palpable in sbout half the cases The
affected aret 18 often not defimte enough to be called a tumor
More commonly dilated ducts can be felt beneath the nipple. The
tumors ot plasma cell masttis may be soft or hard Their outline
18 often mdefimite. They are usnally tender, pam often mcreases
in the premenstrual phase. In the earliest stages of the inflam-
marory process the skin may be reddened or discolored. The
commonest site for the masses 18 m the subareolar region, but they

Fia 138 C 372 Secretory discase with marked nipple retracton.
ﬁﬁy-ughtyw'l Gradua! retraction of the nipple for two
years Oncmmmn.ondle?uofthen t nipple lay o & depressian
o§am. in Dalated ducts could pated 1n the subcent
tissuc. The lett nipple was only slightly retructed.

A. X-ray film right bresst. The nipple lies 1n a depressian and 18 almost
covered by folds from the adjacent areafa. The breast iself is fibrous
and presents two systerma of ditated ducrs (arrows).

B Slicer section The mipple 18 retracted. Dilated ducts filled with

are seen beneath jt. Similar ducts were scen

gramous
thro ut the series cat, They could be traced to xmall cys
Pcd;f:yofth:brm wt the
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F16. 139. C 295 Secretory discase and plasma cell mastins The paticnt
aged forty-six years complained of a soft painful mass 1.5 cm 1n
diameter beneath the right mipple It had been present one week.
The nipple was retracted and inflamed and a thick discharge could
be squcezed from it. No discharge was present on the left side, but
the mipple was also retracted

A The x-ray films show bilaterally retracted mipples with thickened
arcolac The dilated ducts beneath the right rupple are scen as a
single mass, resembling the stem of a rorch which has flamchhe
extensions fading out toward the basc of the breast. At the junction
of the stem and flames of the torch 1s an indcfinite mass of homo-

may be found in the upper outer quadrant or clsewhere The
mflamed patches may occupy the greater part of the breast or may
be too small to be detected clinically Although a mass may be
palpated in only one breast, the x-ray film somctimes shows that
both arc involved 1n the inflammatory process.
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B Paraffin secdon  secretory disease snd plasma coll masting (x)
necrotic duce, (b) crating colostram cells mn epithelium of
ldm::?ﬂ' duet, (c) degenerated secrenon in large duct not as
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Paun is not characterstic of secretory disease per se, although a
few women complan of drawing sensation and bilateral fullness
whuch 15 relieved by ntpple discharge. Pam 1# generelly an mdica-
tion that plasma cell mestitis hes supervened. A very typical
hustory 1s one of shight trauma, insufficeent to cause damage m a
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Fi1G. 140 C 3002 Sccretory discase. Plasma cell mastuitis, Age sixty
years. Sudden onset with pain, redness and swelling One week later
the pain and redness had subsided and the swelling had dimimished
Anrregular, freely movable, nontender nodule was now palpated.

The x-ray film shows dilated, partly beadcd ducts running to the
nipple They emerge from an irregularly quadnlateral area of
“ground glass” density in which the breast pattern 1s no longer
clear (arrow). Operation showed a leston consisting of soft discolored
tissuc surrounding ducts filled with grumous matenal—character-
istic of plasma cell masutis The roentgenographic diagnosis wias 2
difficult one and could not have been made apart from the history
and the presence of secretory discase in the contralateral breast.

A’. Drawing of x-ray film.
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F16 140 A

normasl breast, followed a short ime afier by pam and later by @
tender mass (fig. 143). The skin may be reddened, occasionally
discolored. The sequence indicates rupture of an inflamed duct
wall with extravasation of blood and discharge of the contents into
the surroundmg tisue, A reaction 13 set up akn o fat necrosis
Traumatc fat necross, also a form of chemical mastos, 13
excluded iof the traumsa 18 only slight, pathologic exammation
shows secretion in the ducts m plasma cell mastitis, but none 1n
traumatic necrosis In both the pam and redness subsides mn a few
days and the mass becomes smaller This symptom complex 1s
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Fi1G. 141. C 1086 Sccretory discase with extensive calcification of ducts.
Age sixty years Pam left breast threc months ago Breast became
red, Two weeks later there was abundant discharge of thick yellow
material from the left mpple After this the pain subsided and was
only felt occasionally. Discharge from the right mipple was also
present, but the breast was pamnless. On examination the breasts werc
large and pendulous Both nipples were retracted and a small amount
of thick discharge could be expressed from cach. Thickened ducts
were palpable Some were very hard. There was a thickened ared
beneath the left nipple Smears from both nipples showed sccretory
discasc No opcration

X-ray films of left (A) and nght (B) breast showed sery cxiensive
calaficauon along the hine of ducts, Both mipples were retracted
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somewhat rare (7 per cent of all cases), but when 1t does occur 1t 18
pathognomonuc.

While most panents with plasma cell mastitss exhibit pamn as a
promunent symptom, @ few, especzally among the older wornen,
deny havimg pamn or tenderness There 18 no correlation between
pam and nipple discharge. A nontender lump naturally leads 1o
suspicon of cancer In these patients the x-ray film 1s the most
satisfactory means of clinching the diagnosts

Roentgenologic examingtion has afforded consmiderable assst-
ence in the diagnosis snd identification of secretory disease and has
made a potable contribution to the eluadston of its natural
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F1G. 142 Calcified masses 1n the breast of an old woman.

history. The x-ray appearances, although highly characteristic,
vary with the age of the patient and the length of ume the diseasc
has been present. In young women with a mulky discharge the
affected areas are hazy. The texture 1s simular to that seen in lacta-
tion and without a history mught occasionally be mustaken for the
puerperal state The film 1s apt to show dilated ducts bencath the
mipple resembling those of pregnancy The ducts of older women
are often irregularly dilated and have a beaded appearance, casily
confused with papilloma. Longstanding fibrosis around the lacti-
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ferous ducts 18 discerned as an opacity shaped like ¢ truncated cone
with 118 apex at the nipple. When plasma cell mastitis 13 also present,
ill-defined flame-shaped shadows spread from the fibrous area
toward the base of the breast. This pattern, although only present
1n certain edvanced cases, 1 highly characteristic (figs 139, 143)

In general, plasma ccll masutis betrays uself by indistinct
smudgy opactties which may be unilateral or bilateral (fig 140)
They vary greatly m extent and numbers The diagnosis 13 helped
by seemg accompanying signs of secretory discase on the x-ray
film. In the absence of such sgns the differentiation from other
lesions may be unpossible

A few small calcrfied particles m the regron of ducts affected by
secretory dmease of some duration are a farrly common finding on
correctly exposed films More spectacular 18 extensive calerfication
of ducts occasionally seen 1n longstanding cases m elderly women
(fig 141) Rarely, there may also be irregular calafied patches
similar to those sometunes present 1n healed fat necrosis (fig 142)
These probably indicate an old focus of plasma cell masttis which
18 pathologically a smilar lesion. It 13 obvious that however starthing
the roentgenologic appearance m these cases, the lesion is quiescent
and surgical mterventron is not required.

Pathology The most obvious feature m a breast with secretory
dusease 18 the extrusion of wormlike casts from the ducts Beneath
the nipple the ducts are usually thick-walled and dilsted (figs 143,
144) In longstanding cases they may be matted together 1 one
unyielding fibrous mass Dilatation may be umform or varicose. In
very advanced cases distended ducts may be seen throughout the
breast (fig 146) Cysts are not rare althongh they are seldom as
large as 1n mazoplaua cystica. The more recent the case and the
farther the ducts from the nupple the less the fibrosis When the
dilated ducts are followed by means of serial sections through the
entire breast they are found to end m a custer of small cysts
generally situated at the periphery of the breast. These

the remams of a lobule and were probably the site of the original
leson,
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FIG 143. A
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Microscopically, secretion m the ducts may be amarphous with
occasional shadows of colostrum cells (fig 149), or the ducts are
packed with colostrum and mflammatory cells, together with fatty
acid crystals The state of the lining epithelium vanes The early

Fia 143 C250 Secretory dscase. Plasma cell masting Age fifty years
Twoawae.h before examination patient bumped her left breast.
Four hours later she felt pain. On exammation there was redness of
the akin #nd an mdefimte mass beneath the nipple ares.

A. X-ray film presents an opacity beneath the mpple with flamelike
projections extending toward the base of the hreast. Microscopiaally
this was an erea of plasms cell mastitis

B Slicer section of ducts immedrarely beneath the nipple, The ducts
are cut ransversely Secretion is seen In many of them 1n others 1t
lé;sﬁ]lmominproc:mng The walls of the ducts are moderately

The findings indroste thst the ent had ¢ secretory
d"wc-mbﬂgf'fcrm thmnmnmuinmddmﬁ;m_
up of plasmas cell mastrtis,
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Fi16 144 C 37. Secretory disease Early fibrous thickening of wall of
lactiferous ducts Age thirty-seven years Slicer sectton shows
dilated ducts 1n subareolar region. Secretion has dropped out of some
of the ducts 1n processing

phase 1s one of hyperplasia with differentiation of many of the cells
to the secretory type. It 1s not uncommon to find ducts lined by
heaped-up cells with clear vacuolated cytoplasm having therr origin
1n the epithelum or 1n fat-Jaden histiocytes* which have migrated
there (fig. 146B) The hyperplasia 1s sometimes suffictent t0
produce small polyps, but these generally disintegrate. The
myoepithelium 1s also hyperplastic The late stage 1s marked by
degeneration of the secreting epithehum When this happens on @
large scale the duct 1s Iined by a flattened membrane The myord
forms part of the general fibrosis 1n and around the ducts Secre-
tion may also be found 1n ducts hned only by the usual columnar
cells. This would indicate that the secretion origmated farther back

*“Hisuocyte™ 1s used 1n deference to most pathologists, actually much of the
evidence suggests a m3yocpithehal ongin
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m the mammary tree, Examination of the adjacent lobules often
reveals ductules filled with secretion and lmed by secretory cells

The above descrziption corresponds to the average uncompli-
cated case of secretory discase. The nature of the carliest lesions may
be deduced from studies of the breasts of younger women of child-
bearmg age who were operated on for a tender mass 1n the acute or
recent stages of the disease. In them 1t 18 obvious that the lobules
are more affected than the ducts Grossly the tissue is soft Micro-
scoprcally, lobules are seen which mumic those of the pregnant or
possibly lactating breast (fig 147) This 15 enident m unmflamed
areas The secretory changes are present 1n the eprthelrum of the
prelobular ducts as well as n the acu The myoepithelrum 18
hyperplastc both n lobules and 1n ducts In lobules the myo-
epithelial cells may be hypertrophied as in pregnancy As m
other dysplasias the sccretory areas are Jocal rather than general
and are variable in ther extent,

F1c 145 C 82. Fibross of ducts in long smnding sectetory disesse.
Age fifty yeann
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Apart from a few cases m older patients with nupple retraction
or mpple discharge, most women come 1o operation on account of
plasma cell mastitis In past decades only the generalized type of
plasma cell mastins was recogruzed and 1t was thought of as a rare
disease. Actually mmor forms are common and the lesions range
from mucroscopic focs to confluent areas mvolving the greater part
of the breast (fig 152) In ane case all but the posterior nm of
the gland was involved. Both bressts may be affected Grossly
the affected tissue 18 soft, sometimes pale with yellowish pomts,
somentimes discolored 1n varymng hues of red, brown, or greenish
yellow The presence of grumous material in the adjacent ducts
clinches the dmagnosis

The hustological picture of plasma cell mastitis 15 as vanable as
the extent of the disease. In the focal type when the areas involved
are xmall, not all vaniations can be expected to be present n any
one case. The prmeypal lesions to be looked for sre (a) ulcerations
in the duct wall, (b) necrosss of one or more ducts and of the
surroundmg fat, (c) inflammatory exudate, (d) fibrosss, and
finally (¢) calaafication. Small ulcers starting 1n the intima are
due to wrmation by degenerated secretion. They are sources
of blood and mflammatory cells m the mpple discharge. Ulceration
lesds to necrosis which 1s often 30 severe that the duct wall
18 destroyed and the omgmal strocture 18 replaced by a ring of
necrotic marenal surrounded by a broad zone of inflammatory
cells The mflammatory cxudate may break through the wall of an

F16 146 Generalized secretory diesse,
A. Age forty nlue years Panent had ten children. Her menstrust
perdods had been regular At operation the breasts

degeneranon of eprthelial in the center of an area of hyperplasia.
At (c) colosirum cells in the lumen of a duct. (Hemawxviin and
coun, hugh powet, 4 mm. objective.)



256 Comparative Anatomy,

Pathology and Roentgenology of the Breast




Secratory Duseass and Plasma Gell Mastitis 257

adjacent duct with invasion of its lumen by mflammatory granula-
tion tissue (ig 139) The nflamed tissue may protrude into the
duct as a polyplike mass covered by degenerated heaped up
vacuolated secretory cells m process of degeneration and desquama-
tion (fig. 157) The mflammatory cells may be of every type. Plasma
cells are common, but often lymphocytes predomunate. Poly-
morphs may be present 1n large numbers s are fat-contaming
“histiocytes” Guant cells and fatty acid crystals are often but not
always present (fig 148) Roscttes are usually found only 1 ad-
vanced cases Fibrosis 18 a promunent feature if the mastits has
been present for some time (fig 145) The late stages of secretory
dmsease may be marked by extensive and bizarre calerfication. Thus
is usually confined to the ducts, but where there has been fat
necross as 1 plasmas cell mastihs, very unusual forms of calcifica-
tiom are somenmes found (fig 142) Although easily picked up on
the x ray film, this development has been neglected by the patho-
logist. The process appears to be sunilar to that seen in fat necrosis
1n other parts of the body

Smears from the mpple discharge, when present, are usually
pathognomonic (fig 149) Unless degeneration of the duct con-

Fic 147 C 100 Secretory distase in @ womun of childbearng age
—comparison with early lactation mvolution. Age thirty five
g:n'['bcplnmtbumpcdhﬁnghtbrwtwndoornxdly!

ore eamuination The injury was slight. She first noted a painless
mass soon after infury, but two days Iater the mass became painful
and the akin over 1t was reddened. There was a slight discharge from
ﬂlcmpplt.On:nminauon,ntmchmm}un.mdhmctuwu
ﬁmdmmempplcm'l‘h:puhologmspcummlhaw:dlmdy
milamed area with brownish, wormlike casts exuding from dilated

A. Frozen section stained with hemstomn and Scharlach R shows part
of a lobule and a small duct. The lumens of some of the acim are
with fatty secretian a3 s that of the duct. The surrounding tissue

18 heavily infiltrated with inflammatory cells
B Part of a lobule. The lining cells of the aclni are mostly of the

C. Breast ?ugpdc'.nyu

carly lactation mvolution. The acinar
epithehom r\:scmgl: tharof B.
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FiG 148 C 181 Focus of plasma cell mastius. Age fifty-onc Yca}’sh
Paraffin section showing grant cells and clefts ongmnally filled w1t
fatty acid crystals.

tents 1s far advanced, microscopic examination reveals numbers of
colostrum cells. Some may be of enormous size. In many cascs the
cytoplasm 1s crammed with fatty particles. The colostrum cells
may be derived from epithebum, or, as the older pa.tholongtS
beheved, from wandering cells (hustiocytes). The cells arc1n various
stages of degeneration Often the cell itself has disappeared leaving
a collection of fat droplets in 1ts place. In most cascs, although not
in all, fat droplets are scattered through the secretion. In plasma
cell mastitis inflammatory cells are also preseat and may be very
numerous Fatty acid crystals may be found and even giant cells
and “rosettes,” although these last arc not common i the smear.
Differential Dragnosis. Secretory discasc necds to be differenti-
ated from carcinoma, papilloma, mntraductal hypcrplasm,. from
other forms of mammary dysplasia, traumatic fat necrosts an
abscess. Onset with pain, a tender mass and discharge from the
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wipple indicates plasma cell mastis Examination of the discharge
may confirm the diagnosis The mass mn acute cases generally
becomes smaller But often the signs are not so clear cut. The
greatest difficulty arrses when an elderly woman discovers a hard
pamless lump mdustinguishable from carcinoma on palpation (fig
150) There may be no nipple discharge, or to make matters more
confusmg the patient may give a hustory of brnight blood mn a
ducharge whuch had ceased before advice was sought. Roentgeno-
graphic examination 18 then mandatory Surprisingly, m some of
these cases no tumor 18 seen on the film. On the other hand, if an
opacity 18 present 1t will tend to be larger than the mass measured
dmically A carcinoma would be smaller and more dense The

Fia 149 Secretory disease, discharge from both nipples
A.Sm:nrfmmright nipple swollen colostrum cells contuning nomer-
B g‘-‘sl-‘PﬂtlgmB‘rTnmplu.
mesr nipple amorphous fatty material m which shadows
of degencrated colostrum cells can be occasionally o
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LEFT BREAST RIGHT BREAST

F1G6 150, C 711 Plasma cell mastitis simulating carcinoma Age SIAty-
five years. The patient was admutted to hospital with a diagnosis of
carcinoma of the nght breast Two weeks before, she had pain 1n the
right breast for one day and discovered a mass Examuination onc
week later revealed a red indurated area around the mpple, overlying
a large, hard tumor. The day before operation the redness had dis-
appeared and all that could be felt was a mass 1 § cm 1n diameter
below the areola Operation showed dilated ducts filled with inspis-
sated black or yellowish material, surrounded by necrotic fat.

X-ray films of both breasts Normal involutional fibrosts 1s partly over-
laid by indisunct fluffy opaciies Both breasts show a calcified
artery 1n the upper part. The veins are dilated Dilated ducts arc
scen on both sides, but are more obvious on the nght Rather coars¢
calcified particles having a hincar arrangement arc scen along a duct
beneath the nght mipple  Farther back there 1s a cystlthe capansion
of a duct (arrow) A few coarse calcifications arc scen in the left
breast The over-all picture 1s that of sccretory discase

No tumor mass corresponding to that felt chinically 1s present on the
film and since the film 1s techmeally excellent, carcinoma 16 thereby
ruled out
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margms would be more sharply defined than m plasma cell
mestitis The tentacles 1n carcinoma usually cut across the line of
the trebeculae, The extensions of plasma cell mastitss spread along
the trabeculze. Exammation of the other breast would show
secretory discase.

Clmically, papillomas are confused with secretory disease on
account of discharge which may occur 1n both. As m secretory
disease @ mass may or may not be present. Pamn 18 unusual n
papilloma except when a cyst 1 suddenly distended by hemorrhage.
In papilloma, the discharge 13 serous or frankly bloody, and the
dugnosis 1s established by finding pieces of the tumor in the
smear For this more than one examunation 15 often necessary The
x ray film 15 of less value. Varicose ducts are charactermstic of
multiple intraductal papillomas, but may appear mn secretory
disease. A truncated conc sppearance beneath the nipple and
flame-shaped opacities are scen in secretory disease, but not m
papilloma. However, the coexistence of the two condrtions cannot
be ruled out.

Intraductal hyperplasia of the precancerous type 1s extremely
hard to recogmze without the help of the x ray film. A few cases
have nipple discharge which 13 apt to be clear rather than bloody
The smear may suggest carcmoma, but palpation would reveal at
most only dilated ducts The x-ray film usually shows iregularly
dilated ducts and sometimes fine calaifications The size of the
particles vanies, but m most cases they are mmute. Similar calcifi-
cations are found here and there 1n the fibrous walls of the ducts
I sccretory disease, but thewr density may be compared to that of
an eggshell. They are nearly always clongated and show polarity
m thet their long axes lic 1n the line of the ducts The fact that
they are most often mtuated in the wall of the duct and not 1n
the lumen a3 m hyperplasia gives them a characterstic contour
well seen 1n advanced lesions A transverse view of a calafied
duct shows & sharply defined dead-white ring with a clear central
lumen Taken longitudmally the duct appears as a cylmder with
open cuds (fig. 141) The lesons in both breasts are usually
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similar, intraductal hyperplasia may be bilateral, but this 15 not t
rule.

Secretory disease 1s differentiated from mazoplasia cystica
the location of the lesions which are mainly 1n the subareolar ar
whereas those of mazoplasa are apt to be central or 1 the upg
outer quadrants. Cysts in secretory disease are few, 1n contrast
the numbers often seen 1n mazoplasia. Isolated secretory cysts s
somenimes found in mazoplasia cystica, and would generally see
of small importance. Their preoperative diagnosis 1s scarcc
possible. Solitary inflamed cysts may be of secretory origin, but
most of them the characteristic epithellum 1s destroyed and t
exudate 1s not typical of plasma cell mastitis. As has been sai
secretory disease may be combmed with other forms of dysplas:
It 1s seldom more than a minor feature and would be include
under the term of mastopathy. Plasma cell mastitis 1s rarely sct
i muxed dysplasia, perhaps because of the lumting effect of tl
fibrous tissue which 1s an important component of mastopathy.

Traumatic fat necrosis produces a cell reaction simular to that «
plasma cell mastitis This 1s to be expected since fat necrosis 18
feature of both. But fat necrosis due to trauma 1s so sudden that tt
cellular exudate 1s often confined to the periphery and has n
reached the center of the structureless necrotic mass Furthermor:
extenstve hemorrhage may be expected, i contradistinction to th
occasional small effusions scen in plasma cell mastitis.

Abscess may be closely simulated by the acute form of plasm
cell mastitis, but the experienced radiologist can usually distinguis
between them. The diagnosis of abscess 1s facihitated by the fac
that 1t occurs mostly during the puerperium, and is almost neve
bilateral. Nonpuerperal abscess, on the other hand, 1s frequent]
based on sccretory disease Mammullary fistula, the form o
abscess most casily confused with sccretory discase, is discussc
under abscess

According to Mavis Gunther a comparable scquence to thn
scen in secretory discase and plasma cell mastitis occurs 111 puct
peral mastits, She believes that rupture of a duct 1n 2 TUrEescen
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breast with discharge of milk mto the tissue 18 responsible for
puerperal masttis Some cases recover spontineously or with
suitable treatment, others become infected and go on to abscess

Secretory disease 18 a definite entuty, casily recognrzable roent-
genogrephically and pathologically, and often climcally It 15 a
rather mild dsorder The chief complication 1s plasma cell mastits,
but abscess occasionally supervenes Because of the rather bizarre
mantfestanons patients are operated on much more frequently
than they deserve. Removal of lactiferous ducts 1n secretory disease
18 needless and may be muschievous If an operation 13 deemed
necessary 1t would be preferable to remove the diseased ares, Le.,
the lobe of whuch the duct 18 the outlet. In most cases 1t 1s probable
that the Jobules 1n the solated area undergo atrophy and perhaps
fibrosis and arc then harmless, but httle has been gamed by
secnonmg the duct. Should infection be present the diagnosis
would be changed to mammullary fistula and be deatt with in the
manner advocated by Atkins The worst aspect of unnecessary
surgery 1s that carcanoma does occasionally occur 1n a breast whuch
15 elso the seat of sccretary disease but never, as far as our experi-
ence goes, at the same aite (fig 151) Nesther Foote and Stewart
(1942) nor Tice (1948) could trace any direct connection between
malignant areas and “comedo mastitrs ” This means that unless the
carcinomna 13 sufficently advanced to call attention to 1tself the
turgeon will be satisfied with removal of & few diseased ducts and
the real offender will be left m sito. Qur figures are not large
enough to show whether there 15 @ positive correlation between
sccretory disease and carcmoma  Until more evidence 1 aveilable
the best mesns of diagnosis 18 the x-ray film. This 1s not infallible,
but m nearly all cases of carcmoma 1t will reveal exther the growth
xmch'oramnpimmumwhxchshoﬂdbemmugatedbythc
surgeon.

Secretory dmease, like other mammary dysplasias, 3 due to
hormone imbalance and 1t 15 reasonable to suppose that the
hormones connected with lactation are at fault. Irregular or
mmbglanced sumulation by these hormanes could well account
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for the phenomena observed and would explan the difference
between secretory discase and other dysplasias which stem from
excess of estrogenic hormones We are mclined to believe with
Dawson that artifical drying up of milk predisposes to galactocele,
which 18 & vanant of secretory disease. The question whether the
disorder 1s more likely to occur in mothers who nurse their children
than m those who could and do not nurse deserves further study

MASTOPATHY (SCHIMMELBUSCH § DISEASE)

The term mastopathy 15 reserved for advanced cases with
multple dysplasias It may be regarded as the end result of
recrudescence and healing of a varety of lesions Each deviation
from the normal must be sufficiently developed to mert diagnosis
m 113 own night When the breast shows predormeance of one type
with only munor vaniations, the pathologic dessgnation 1s assigned
to the predomnant leston. Since different areas 1n the breast are
occupied by different kinds of dysplasia a paraffin section 1s usually
msufficient for complete diagnosis The enure breast needs to be
studied. Cliucal examination 15 not very satisfactory Serial
secuons of the whole tissue cen only be made after operation, but
what 13 required 15 an inspection of all suspicrous aress before
swigery 13 undertaken In contrast, the radiologust 1s able to see
everything mirrored on the x-ray film He can get a good over-all
prcture of what 15 gomg on m the breast and 1s therefore m a
potition to mdicate the best location for biopsy (fig 105)

Mazoplasia cystica 13 practically always present together with
dilated ducts filled with secretion and occasional secretory cysts

Fi@ 151 C 378 Secretory disease and carcinoms m the same bresst.
forty-scven years ‘The patient complained of & mass in the left
noted ten days. The secretory disease was asymptomatic,

'»msum secqion shows aumbers of dulated ducts filled with thick

B Carcinoma in the breast

and extending to the axilla There
mmmmiﬁunbctwemthccamnomamddmmofmory
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Fibrogdenomas are common. Fibrous, due to healing of various
lestons, 18 nearly always a consprcuous feature, It may be of any
type, but 15 usually nonspecific. Over and above the dysplasies
praper, amall foctof mtraductal hyperplasia and small papillomas of
the benign type are not uncomrmon

Roentgenogruphically, these breasts present features assocuated
with adenosis, mazoplasia fibrosa and cystica, fibroadenoma,
secretory discase, cysts of vanons onginy, and fibrosis consequent
on healing of some of the lesions (fig. 153) Pathologically a mmor
degree of mtraductal hyperplaua and papillomatosis may be met
with, but generally speaking the fow are 100 small to be discerned
on the x-ray film The above changes are scattered wrregularly
throngh different portions of the breast and may produce a bizarre
effect. Smoe none of the lesons 1t predominent and it 1s not alwayx
possible to diegnose each one separutely, the general appellation of
mastopathy, which 15 actually only a dugnostic compromuse, has
been given to this group Each of the component lesions 10 masto-
pathic breasts has been described separately under 1ts own heading
and nothmg more remams than to realize that in these cases the

Fie 1532. Varymg degrees of cell mastith  (Dugrammatc
reconstroctions from & series of x ray films )

A. The lactuferous docts are dilated and beaded due to secretory
disease, The ducase extends into the ducts of the second and thurd
order In one of these a smuall irregular area of plaxma cell mastitis
(arrow) extends beyond the confines of a duct.

B Showy several patches of plasma cell mantits involving one lacti-
ferous dact and 1ts branches

Cm&mmd;:n?r;ﬁmbmhmﬂmnﬁmdmmcdw
system, and sharply defined. Ths be
cansed lductwhxd:humtedthcdmlmegmmgpmcmsm‘y

D Gen lasma cell mastina, Only the posterior portion of the
brunuumgcctcd.'l‘helcdmhnaﬂnmdikccunmr Here and
there marging are sharp, some are rounded and resemble eyt At
this stage the chemical mastits may mimic abscess,

Thcnrpgl:umod:ru:lyrﬂnctcd.lnmurydhﬂsc dual retrac-
tion fs usually due to fibrodis, but m acute on the nipple
may appear pulled in due to swelling of surrounding structures,
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roentgenologist simply sees two or more of these lesions urregularly
dustributed through the breast. In the older patient, fibrous due
to healing of some lesions 18 nearly always a conspicuous feature
It may be of any type but 15 usually nonspectfic. If there 13 much
fat m the breast, the fibroms 15 easily discerned, but if the breast 13
fat-free and compact, the amount of fibrosis cannot be visualized
The muttiphicity of lestons and the amount of fibrosis may mterferc
with diagnosms of a smafl cancer, impossible to distmgwsh climically
from other Inmps in the breast (fig. 176)

Because of the numbers and differences m type of lesions in
mastopathic breasts, these patients are unfortunste m that they
often undergo muluple operations without cure and even without
imptrovement 10 therr symptoms The saving feature 18 that women
with advanced mastopathy seldom develop cancer, m our experi-
ence only about 7 per cent of carcinomas occur m mastopathic
bressta

MAMMARY ABSCESS

Breast abscess 18 a farly common, although generally unneces-
sary, complication of the puerperum, but 1t s also seen apart
from the gestation cycle and cven occasionally beyond the

The older clasufications of mammary abscess are open 1o
objection on verious grounds The division 1nto puerperal and non-
puerperal, for example, does not take mto sccount recurrent
absceas which may begin m one phase and be reactrvated m anather

Fio 153 C 2789
: ;m&mewmﬁﬁyﬂm Admitted for
ay breast shows several irregular opacities with indistinct
There Is genenal disturbance of the architecture, character-
(ke il b confused e s, D oot dundreot
Wi
mthehni:m\i:embcmhc. ot the o
area of the domnant masy revealed sevenal
m@mmmmm.m,mmmﬁuﬁ
pepilloma
QR~-K
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phase of the gland s hrstory Acute, chromc, and recurrent are
good general yardsticks, but they permit of no exact demarcation
of indrvidual lesions Classification according to the position of the
abscess withm the breast has certam etiologic value, but 1 not
always exact because abscesses have a habit of spreading from one
part of the organ to another and the site of arigm may be difficult
to trace. The most satisfactory classification 1s that of superficial
and intramammary formulated by Gunther (1956) for pregnancy
and lactatton, but equally relevant 10 nonpuerperel cases Divislon
15 based on etology and 1s clear cut. It 15 practical 1n that 1t
facilitates interpretation of x-ray films and has important imphica-
tions with regard to treatment. Secondary abscesses duc to septi-
cemig or to infection from adjacent structures are not dealt with
here, Retromammary abscess may be an extension from un mtra-
mammary mfection, but usually has 1ts origin outs:de the breast.
Superficial abscesses are due to cracked nipple, infected
Montgomery gland, or skin mfection (fig 154) The cauze 18 usually
self-evident. They seldom affect the gland tself end there 13 no
need to elaborute on therr pathology and roentgenography
Experience has shown that the evolution of a breast abscess 15
more enily followed on the x-ray film than cdmcally The extent
and distributton of the mflammatory reaction is visnalized 22
seriel examinanons will show whether the lesion is beco——r
encapsulated or whether cellulitls 15 spreadmg throngh the 2rerr.
An acute abscess appears on the film as an irregular derrrr ot
with flame-shaped extensmons At fist and 1n rzpa™r swreadiog

FI6 154. Acute superficial abscess
A twenty two years. Tender mass 1o =rie Al
urymowcchbmeheubscasmr’gtm:;ﬁ:%izd:E

Rocatgenogram shows an irregular opaccy s—ymgmry 22 ik 1w,

B Agemmt{cf“mm%ﬁcpudmm'xz‘pz;w cntie seerls
ten days sech, she peemed g ondile 20 o g
dmmjmmnwndcdm.by redd:nf W L0 = xm flamener Tee

more or lac1 svmmefp s e=der

tkin of the arcols. The sk b fbons g of wod et

onginated from an infected Mozpme giar 7 =
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lestons the boundary is indistinct Localization of the abscess 18
shown by the development of sharp margins resembling those of
2 cyst (fig 155A) The center becomes structureless Encapsula-
ton 18 apt to be meomplete for some ume. Often broad rentacles
are seen emerging from the abscess margin (fig 155B)

An mmportant sign which often helps 1o differential diagnosts 18
edema of the skm, Thickened skm 13 seen on the film 1n all active
superfical lesions and m deep abscesses, if they are large Unfor-
tunately, cutaneous edema may be absent m a small deep-seated
abscess which 1s most dufficult to diagnose. Distended veins are a
feature of the acute stage, they persist as long as the mfection 18
active,

The chronic stage of an abscess, especially m nonpuerperal
cases, 15 difficult to distingursh from a cyst, both cliucally and by
x-ray (fig 155) The outlnes of the abscess are sharp In the
absence of history an obsolescent lesion would probably be mus-
taken for a cyst, but 1f inflammation 1s still present in the surround-
g tissue, portions of the circumference will appear slightly
blurred An old abscess may be a smooth round structure, but 1f

FIG 155 Chronicintrumammary abscess
A Age four years. Punless mass above right ¢ noted five
months. scen it was 8 § an. in diameter nipples were
mnedbm%ightwndmcdmem Ymgmcﬂfjd,m
years old, was n for ten months from this breast. The condition
of the left nipple made nuring mposaible.
X may film shows & cystllke mass The margin 1 sharply defined
posteriorly, but obscured elsewhere by swollen trabeculse. The
vessels are distended. The density of the mass is not umform and
this was reflected 1n the pathalogic speamen which consisted of a
large, loculated, chromic abscess, with small abscesses pearby
Age thirty-eight years Thick whitish drscharge from left le for
onc year A mess in the subareolar area six months before
and increased sreadily with occasional exacerbetions of patn,

=

Rotatgenogram showa a very large loculated mass with & smooth edge
except posteniorly where the 18 irregular Large tentacles
1ssue from the mass, especially at lower edge. The tentacles are

fewer than m caranoma and are broad snd rather straight. The
nipple is not shown but was retracted and edematons
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extensions and daughter abscesses have formed at any time,
differences m density may be discerned wrthin the lesion (fig 155)

The pattern so formed differs from anything found in cysts

Edema of the areola and surrounding skin 18 a featare of all forms
of subareolar abscess The nipple may be actually retracted, but
more often appears £0 because the swelling pushes up the adjacent
tissues while the nipple 1tself 18 anchored by the lacthferous ducts

A large encapsulated abscess pushes the mammary tissue to one
side, 2 large cyst may do so, but has less effect because 1t 13 1tself
a part of the mammary tissue, whereas an abscess acts as a foreign

Healing mey take place m 2 breast abscess, as elsewhere 1n the
body, by fibrous replacement. The pus 1s slowly absorbed.
The abscess cavity 1s replaced by granulation then by fibrous tissue
At this stage x-ray diagnosms 13 extremely difficult In fact, the
patternless fibrous tissue forming part of the healing abscess 13
usually mmpossible to disungurh from nonspecific fibrosis such as
mught be due to mflammation of the surroundmg tissue Diagnosts
could scurcely be expected unless the process had been followed
to 1ts conclusion by means of serial films In a larger abscess
grumous or mspissated material may reman indefinitely Occasion-
ally calcification supervenes

Recurrent Abscess and Mammllary Fistula Recurrent abscess
may be the result of inadequate treatment. But there 15 one form,
first described by Zusks, Crile and Ayres (1951) and named
mammillary fistula by Atkins (1955), in which recurrence 1s almost
mnevitable unless the condrtion 1s rightly understood and proper
surgical measures are taken (fig 156) In general the history
13 that of an abscess in the subareolar area which was incrsed but

Fic 156 C751 Mammillary fistula, The roentgenogram (a), shows the
npple y overlrd by a fold of thickened skin. The main abscess
is just beneath the mipple and another abscess is seennearby The
gﬁﬁm?%:gmjm( ;vithm ue medium. gl)ingnm

¢ drawmg of 156 (A) abscess nipple secondary
thscess, () mipple (D) edezutous folds of ek, ¥
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The diagnosis of hematoma 18 usually dependent on the hustory
In the early stages the x-ray film shows a dense opacity As organi-
zanon proceeds and the hemoglobin 1s absorbed, the mass becomes
less dense and smaller, the margins are famtly spiculated due to
fibrosis Fmally only 2 fibrous scar remains

Occastonally an area of fat necrosis becomes encapsulated and
resembles chronic abscess on the x-ray film. Recourse must be had
to the history In far necrosis shrinkage of the area and disappear-
ance of symptoms 15 much more rapid than 1n abscess

Secretory disease may not give much trouble in the differental
disgnosts until 1t 15 complicated by plesme cell mastits or an
inflamed cyst. By 1tself secretory disexse 1s characterized by the
secretion of milklike substances 1n the absence of pregnancy or
lactation and 1s often asymptomatic, Pain 18 usuelly an indication
that chermcal or plesma cell mastiis has supervened, but may be &
sign of inflammation 1n a secretory cyst. On the x-ray film, the
margms of en mflarned cyst tend to be blurred due to perfocl
edema and increased vasculanty Differential disgnosis from
abscess 13 of academic rather than practical importance, operation
18 mdicated m any case for cure of pain as well as for prevention of
abscess

Differentiation of abscess from plasma cell mastitss 18 important
and often difficult. To open and dram an area of chemical mastrts
13 10 1nvite mfection, neglect of an abscess may result m cellulitss
On the x ray film an irregular opacrty with poorly defined margins
nd flamelike extensions wonld suggest plasma cell mastitis, but
the lesion 18 pot always clear cut, Edema of the sk 1 the rule m
abscess maless the fesion 13 decp-seated, m plasma cell mastins
Cutancous edema 18 not common and is never more than moderate
Absence of underlying secretory disease would strongly favor
ebscess Itx presence 1 less mgnificant. Where doubt exists the
dufferential diagnosts must be made on clinical grounds The mitial
fever, pun and swellmg decrease m chemical mastrtia , they mcrease
m shacens

CQlmically, adenosts occasionally stmulates acute mflammation
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and the two are often superficially alike on the x-ray film. Attention
to the following points will serve to distinguish them. In adenosis
the skin may be reddened, but 1t is thin and edema docs not occur.
Adenosis 1s apt to be bilateral and presents multiple indiscrete
opacities Abscess 15 most often single, although it may present
many ramifications ; sharp outlines are not present until localization
begins, but at this point the distinction between the occasional
sharp margins of adenosis and encapsulation of an abscess should
be clear. Most abscesses show marked vascular turgescence. It 1s
true that some hyperplasias and notably carcinoma may do the
same But enormous vemns surrounding a benign lesion require
exclusion of abscess before a diagnosis of cyst or adenosis or even
plasma cell mastitis 1s made.

A chronic abscess may be confused with the large cysts of
mazoplasia cystica The most important criteria for abscess arc
tentacles, never seen 1n cysts, and edema of the overlying skin

Papilloma, 1n the absence of distinctive mipple discharge, i
generally more difficult to distinguish from sccretory discase than
from abscess Multiple intraductal papillomas are signahized by
tortuous varicose ducts and arc often bilateral A solitary tumor
may occastonally give rise to some difficulty.

Confusion between abscess and carcinoma occurs only rarely,
but their occasional resemblance sets a trap for the unwan
Abscess 1s characterized by rapid onset with paimn, but this may
happen 1n mflammatory carcinoma. Usually the patient has no ide2
of the duration of her tumor and only describes the symptoms of
sudden onsct. On the a-ray film the margins of a carcinoma ar¢
irregular and often morce sharply outhined, but this 1s by no'mc.ms
constant. Tentacles arc fewer in abscess than i carcinom?i,
spicules arc not an obvious feature. The presence of mnute
calafied parucles emerging from a tumor 1s proof of malignant
growth. )

Qur roenigenographic studics of mammary abscess and partt-
cularly mammullary fistula led us to certain conclustons regardiny
the c;xolog)' of abscess anng withm the gland. Gunther b
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dearly shown that puerperal abscess 1s preceded by stasis The
pam and swelling accompanying stasis are mistaken for abscess,
but pus 1s not found 1n the milk for at least two days The best
treatment 15 to empty the breast, and for the first two days the
mfunt may safely be allowed to do this The alternative 15 a breast
pump When treated 1n the early stages the blocked duct functions
sgam and the conditton clears up On the other hand, if milk 18 not
withdrewn from the breast, abscess is hable to develop Until
recently we had not thought of secretory disease and chemical
mastiis as precursors of abscess, but our studies of cases of
mammillary fistula made 1t clear that a mechausm similar to that
which operates m puerperal cases could be mvoked m thus form
of recurrent abscess In one nonpregnant woman stasis of secretion
m a lactiferous duct was followed by plesma cell mastitis The
surgeon incised the area under the impression that he was dealing
with abscess No orgenisms were found. Some months later the
wound broke down with discharge of pus This tume the diagnoss
was abscess  Apart from infection followmg mncision of an area of
plasms cell mastrtis, stagnant secretion m the lactiferous ducts 1s
partrcularly vulnerable to mvasion by organtsms from the skm
Caswell, Taylor and Burnett (1956) 1n & repart on $ix cases of
mammillary fistula cell attention to thus factor In all six women
the nipples were inverted—a common findmg m secretory disease
—and infection appeared to originate “on the bawus of maceration
and cellulitis mvolvmg the cuteneous and glandular structures in
the groove of the inversion of the mipple

Inflamed secretory cysts ere not imcommon although seldom
cingnosed as such. The difficulty encountered 1n most cases 1s to
deaide whether the mflammation 13 bactenal or chemrcal, In most
ofourxpeqmmgnoculmmwcrcasbdforbythesu:gmnandm
long-stending lestons the pathologic features were often mot
decisve The possibility that some mflamed secretory cysts
bwﬁm:hlfectadandpmgrmtonbswssnccdsmvungxmmn
fully developed abscess the omgmal cyst wall is destroyed and
cvidence of etiology 13 not forthcommg A review of our material
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emphasized the necessity of finding criter:a other than 1n the lesion
wself if the problem was to be solved. Two separate approaches
were tried. The first was to search the excised specimen for
charactenstic ducts filled with colostrum-like cells and lincd by
secretory epithelrum. These were sometimes present, but 1n most
cases the surgeon had confined removal of tissue to the abscessed
area, or had done simple incision and dramnage and adjacent tissuc
was not available.

The second approach embraced a wider field. If the hypothes:s
that all mtramammary abscesses have their origin 1n stasis of
secretion is correct, a clue to the underlying condition mught be
found in the contralateral breast. Such an investigation would
be capable of demonstrating secretory disease with or with-
out cysts, puerperal states, and any other lesion which would
result in stagnation of secretion. Accordingly ninetcen cases of
intramammary abscess 1n which satisfactory films of both breasts
were available were studied. Twelve were nonpuerperal, secretory
disease was present 1 ten women, four of whom had nipple
retraction. Two women of this group had retracted mpple without
secretory disease. Of seven puerperal cases, three had nipple
retraction ‘This was in sharp contrast to our cases of superficial
abscess, none of which presented lesions in the opposite breast.

THE DIFFLRENTIAL X~RAY DIAGNOSIS OF BENIGN BREAST LESIONS

The trained radiologist recognizes soft tissucs not mcrsly by
their outhines, but also by differences in density in different tissucs.
In the breast, variations m density are relatively slight. The co-
cfficients of absorption of the component structures are clo‘:c‘ to
that of water and can only be brought out by mcticulous attention
to technic. On the x-ray film air and fat are almost translucent,
water is less translucent, having a cocfficient of lincar absorption
of 10 compared 10 0.92 for far The figure for trancudates 1t
1.008, for blood and for pus 1.06 (Melot 1947). Cysts filled wath
clear albunnnous fluid arc discerned with relatne case, espectilly
when large The thickness of the flutd layer and the pushing a e
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of other tissues mn the ares enhances therr visibihity These advan-
tages do not obtain to the same extent near the base of the breast,
small cysts m thus region are hard to discern. Cysts contamning
blood or pus, &s m chronic abscess, are easy to see provided the
outlmes are not masked by mflammatory reaction around themt.
Fibrous tissue has a coefficient of 1.2 In practice 1ts opacity varies
accordmg to the amount of water 1t contuins and with 1ts physical
and chemical makeup On a film the thickness of an area of fibrosis
often decides whether other structures such as cysts will be masked
byt

The celtular component of the breast has about the same density
as the fibrous tissue and 1s not distingushable from the fibrous
parenchyma. Owing to difference in thickness at the base and apex,
untform exposure of the entire organ is not possible without special
epparatus and techmes  Skin and nipple are well seen m otherwise
underexposed films, but are often blacked out when sufficient
cxposure 13 given to define structures in the gland itself The
fibromuscular pad 18 situated just below the mpple. It 15 ordinarily
clearly visible, The lactiferons ducts are scen to enter the pad and
are then lost to view Absalute increase m density 18 found fn many
scrrhous carcinomas  Other tumors have relatively increased
density because 1n most cases therr structure 1s more compact than
that of the bresst m which they lie. Very small growths can be
discerned 1n postmenopaussl atrophic breasts because they lie m
@ bed of fat. The glandular breasts of younger women contam a
smaller proportion of adipose tissue and tumors are correspond-
ingly more drfficult to define. In immature breasts with no fat the
tumor may have exactly the same density as the surroundmg
parenchyms, Unless the margin is scen, disgnosis may be im-
possible. The presence of a “halo  around a fibroadenomas and of
1 perifocal zone m which breast structures are absent 1n caranomas
are both very belpful. Calcrum 1s the most radiopaque material
tcen m the bresst. It 13 & common component of tumors and of
great assstance m diagnosis The calcified particles are dead white
oa the film snd can be recognuzed even when they are at the limt
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of visibility. A hand lens 1s useful for their identification when they
are very small as 1n some duct carcinomas

Melot made a thorough mvestigation of the permeability of soft
tissues to x-rays. Taking the knee as a starting point, she found as
others had done, that when the same x-ray technic 1s used in
different individuals, equal thicknesses of soft tissues do not give
equal clarity of delineation. Each technical factor was imvestigated
in turn and the results of each variation were recorded photo-
metrically using the x-ray film The author showed that the density
of soft tissues varied with theiwr water content. They differed m
children, adults and old people. The same technical principles were
successfully applied in the study of the anatomy and pathology of
the breast. As 1n a limb so 1n the breast, measurement of the thick-
ness of the tissue to be examined does not ensure good visualiza-
tion ; exposure must be judged by the firmness or flabbiness of the
organ rather than by its size. Consideration of age and of physio-
logic state 1s of paramount importance 1n the achievement of
technically perfect films of the mammary gland

Difficulties m x-ray diagnosis stem chiefly from two sources:
(a) An abnormal area 1s overlayed by other structures and is
mcompletely visualized Most problems of this type can be
resolved by technical modifications. The patient’s position may.be
changed or different technical factors can be tried. Re-examination
of the patient at a different stage of the cycle 1s sometimes effective.
(b) The lesion is visualized, but differential diagnoss 1s difficult or
impossible. The radiologist should have this possibility clearly 11
mund and know when an exact diagnosis cannot be given Many
pitfalls can be avoided by a thorough groundmng n pathology.
Given thus traming, the radiologist 1s saved from making impossible
diagnoses. Proper attention to history and clmnical findings pre-
vent many mustakes. The necessity for knowledge of the normal
breast has already been stressed.

For the reader’s convenience the principal sources of error mn
the x-ray diagnosis of bemign lesions arc emphasized In the
following paragraphs and summarized 1n table I
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I. Adenosis. Irregular lobular hyperplasia is extremely common.
Mainor grades of the disorder are often difficult to distingwish from
normal breast tissue. For example, 1n the later stages of lactation
involution, fluffy patches are seen which could only be interpreted
1n the light of a history of parturition some time previously.

In cases of doubt the first consideration 1s comparison with the
normal glandular type of breast. In generalized adenosis the basal
opacity and trabeculae are broadened and much more fluffy than
in the normal breast. The presence of additional fluffy opacities
would be decisive for adenosis. The coexistence of adenosis, cysts,
and fibroadenoma must not be forgotten Very careful search must
be made for clusters of munute calcified particles which could
betoken intraductal hyperplasia, carcinoma in situ, or duct
carcinoma. A spiculated opacity with disruption, however shight,
in the perifocal zone should be examined with greatest care. At
times the begnner will be confused by small stellate opacities
which mimuc early scirrhus, but are m reality distorted trabeculae
or small fibrous scars. They must not be confused with the tentacles
streamung from the body of a cancer The presence of dilated ducts,
especially clusters of small ducts, need explanation They are not
part of adenosis, but could be associated with mtraductal hyper-
plasia (fig. 164).

Adenosis must be distinguished from early lobular carcinoma
and from early cases m which the tumor shows a lobular mode of
spread. In both the diagnosis 1s extremely difficult; on the X-ray
film the carcinomatous areas resemble hyperplastic Iobules. At the
present time our experience with these rather rare types of growth
1s small. '

2. Mazoplasia Fibrosa. Generalized mazoplasia fibrosa 1s un-
common 1n our experience. These breasts contam httle fat and what
has been said of smmature breasts applies here The chief difficulty

15 to visualize accompanying fibroadenomas. Malignant tumors
are fortunately rare, but are extremely hard to recognize (fig 17 7)

3 Mazoplasia Cystica 1s difficult to distingwsh clinically from
adenosis, but 1s casy to diagnose on the x-ray film provided the
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cysts are seen, At tunes the cysts are masked by accompanymng
adenosis If the dagnosis 13 m doubt additional roentgenograms
should be taken at another, preferably postmenstrual, phase of the
cycle. The round sharp margin of cysts 1s so distinctive that the
diagnos:s can usually be made 1f only a part of the cyst is showing

4. Fibroadenoma The chuef dufficulty 1 that fibroadenoma occurs
in young densc breasts The tumor 18 easy to feel and difficult to
see. However, with modern x-ray apparatus this difficulty has been
largely overcome. Sometimes 1t 13 necessary to push the tumor to
the surface and take its x-ray picture in profile The distinction
from a cyst cannot as a rule be made on the x-ray film and should
teldom be attempted When a fibroadenoms 18 developing from
adenoss, 2 sharp margm is present only on one side of the mass
(fig. 79) Coarse calafication 15 seen in long-standmng fibro-
adenomas 1t 13 a rather striking phenomenon end must not be
tllowed to drstract the eye from more serious lesions such as
aranoma (fig 170)

5 Secretory Disease In making 2 diagnoss of secretory disease
the Iife hustary of the disorder should be borne 1n mind. Whale all
stages have not been completely worked out, enough 18 now known
to alert the radiologust as to what to expect and what not to expect
atdrfferent ages In young women 1t often begins a3 an intermuttent
milky discharge followmg lactation The lactiferous ducts will then
be slightly dulated, but not otherwise abnormal The diagnosis may
be made if the mammary parenchyma behind the ducts has a
ground-glass texture similar to that seen 1n pregnancy or lactation
In older women the chief changes are 1n the ducts, the lactiferous
ducts bemg especuslly affected Two things are to be looked for
the first 18 thickening of the wall, the seconds dilatation, tortucsity
and sometines beading of the ducts Besides dense fibrosis, long-
sundmg cases of secretory disease show a varuble amount of
Qlafication along the line of the ducts When dilatation and
tortoosity are present the distinction from multiple mrraductal
papillomas is difficult, 1f not impossible, to make on the x-ray film
alone. A point to remember 13 that the subareolar area may not be
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affected in papilloma whereas 1t 1s the chief site of the lesion i
secretory disease. Nipple retraction occurs 1 older women with
secretory disease, but 1s very rare in papilloma Of considerable
assistance in diagnosis is the fact that secretory disease 1s nearly
always bilateral. Nipple retraction, often present in long-standing
cases, may be more marked 1 one breast, but 1s to be expected n
both and 1s more easily seen on the film than 1n the patient.

6 Plasma cell mastitis, the complication which brings most
patients to the doctor’s office, needs considerable care 1n diagnosis
On the x-ray film 1t appears as an irregular opacity or multiple
opacities. The lesion varies considerably in extent in different cases
and may be bilateral. The margins are rrregular, sometimes stellate,
and merge 1nto the parenchyma. The area seen on the x-ray film
1s larger than that measured clinically, a very important pomt 1
differentiation from carcioma The presence of secretory disease
in both breasts is of considerable assistance 1 the diagnosts and
will distingwish plasma cell mastitis from adenosis, Carcinoma and
abscess are the two most important conditions to consider in
differential diagnosis. With regard to carcinoma, onset with pain
1s unusual, but not as uncommon as 1s often thought. Itis a notable
feature 1n mflammatory carcinoma. In plasma cell mastitis onset
with pam and swelling 1s the rule, but there are exceptions The
swelling of plasma cell mastitis tends to decrease 1n a few days, but
we have encountered one carcinoma in which this happened and
of course carcinomas may shrink with testosteronc medication.
The wary radiologist will scrutinize the x-ray film with meticulous
care The discrepancy in clinical and x-ray size has alrcady been
noted. Equally important 1s the observation that the extensions 1a
plasma cell mastitis spread along the trabeculae, 1n carcinoma they
often cut across them A carcinomatous mass 1s usually denser and
more sharply defined than the tumor of plasma cell mastitis. The
presence of characteristic secretory disease n the contralateral
breast may help to put the radiologist wise to the possibility of
plasma cell mastitis, but by no means cxcludes carcinoma

7 Abscess and chemncal or plasma cell mastitis have much 1n
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common, mn fact most mtramammary abscesses originate m foc of
plasma cell mesuts Differenuiation on the x-ray film s often
ddficult, but extremely important since the treatment 18 by no
means the same, The chief pomts 1n favor of abscess rather than
chemical mashtis are thickening of the skin from edema and
extreme vascular engorgement. Signs of secretory disease may be
present in both, therr absence points to abscess

8 Inflamed cysts, eather mazoplastic or secretory, often resemble
crreumscribed carcinomas On the x-ray film the margms of the
Jeston may be irregular or even spiculated. The radiologist should
report such cases &3 suspicious of carcmoma and let resection
decide the 1ssue.

9 Mastopathy (Schimmelbusch’s Diseass) 18 diagnosed when a
mmrure of benign lesions 18 seen on the x-ray film. Indrvidual
dysplasias cannot always be distmguished, but however compli-
cated the appearances, exclusion of carcmomma 15 necessary and
nearly elways possible. Even if defimste diagnosis cannot be made
the radiologast can play an extremely important part by mssung
on biopsy of a suspicious area.

The busy radsologst 13 often tempted to shelve the differential
dugnosis of dysplasa and be content to label a lesion benign or
malignmt, A step further on the downward path 15 to save
trouble by having a rubbish heap on which to discard condrtions

require some effort to clucidate their real nature If the
rubbish heap 18 simply labeled “dysplasia * no great harm 1s done.
TFurther elucidation of the type of lesion can be made if required
I“thcpaﬂthcpopularrubbishhnpwu ‘chronic cystic mastitis
Now “fibrocystic discasc’ has come mto vogue Kaer’s “fibro-
denomatoars’ 18 an improvement, but mcludes conditions such s
minducts] hyperplasia which are better separated. It is true that 2
muxure of adenosus and hyperplastic fibrosis is rather common.
The word adenofibrons mught be used to designate this provided
the meaning is dearly understood. In brief, technical terms must
coavey a definte meanng To use them m sy other way puts an
end to scientrfic advance,
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Neoplastic Discase

INTRADUCTAL HYPERPLASIA AND PAPILLOMA

INTRADUCTAL hyperplasia 1s not necessarily precancerous, m
pamt of fact most examples are benign, on the other hand, the
reverse proposition that most carcinomas have ther orgin m
mtraductal proliferation 1s certamly true Hence carcful study 1s
indicated 1n all cases of thrs dsorder

Grossly, all stages of dilatanion of ducts are encountered, de-
pending on the amount of epithehial proliferatton withun them.
Same degree of ectasia 18 always present The earliest visible lesion
ippears merely as a translucent pale or dark red spot. Well-
developed papillomas cause focal distension and where they are
multiple the ducts are characteristically beaded. Epithehal hyper-
plasia without true papilloma may cause wregular dilatation de-
pendmg on 1ts severity and the extent of the lesion, the contents
of the duct are soft and often bloodstained In many cases of
trregular dilatanon & mixture of unorganized cell proliferation and
papilloma 1s encountered,

Slight heaping up of epithelial cells here and there 15 a con-
comitant of many dysplasias and 15 not usually signrficant. It may
be disregarded provided the tissues are otherwise well developed
a0d well differentiated. In normal breasts prolferation mdicates
the growing pomt of a ductule or the budding of a new lobule
Largﬂcnllccuomofccﬂsmmtbc]udgedaooordmgtothu:
degrees of differentation and organization. For this purpose
dassification 15 useful, but 1t must be realrzed that hard and fast
Imes do not exist m breast pathology Classfication 13 only &
scaffold, but as the expertence of the mvestigator increases more
and more cases will be placed i their proper categories

1 Fully differenniated secretory epithelrum. Masses of vacuo-
lated epithelial cells are seen 1n the ducts 1n secretory disease. They
degenerate rapidly and appear as colostrum corpuscles Smce they
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are fully developed they cannot divide and cannot become carcino-
matous Occasionally inflamed granulation tissue growing into the
lumen of the duct is found 1n the form of a polyp covered by thesc
cells (fig. 157).

2. Nonsecretory epithelial cells (figs. 158, 159) When fully
developed these cells have vesicular nucler and pale cytoplasm
which often contains granules. In the first half of the cycle the

F16 157 Intraductal polyp from a casc of secrctory diseasc. The p](:l.'ﬂ}:
projects 1nto a dilated duct It consists of granulation tissuc in ¥ l; )
arc numbers of large clear partly degencrated cells resembhing :hc
colostrum corpuscles scen 1n Jactation Most of them arc md i
cpithehial layer covering the polyp The lining cpithelium of the l:xd
presents similar sceretory cells The lumen contains fatry debns a e
shagowss of colostrum cells Scattered inflammatory cells are seen !
the polyp and 1n the ussuc surrounding the duct.
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nuder are smaller and darker and the cytoplasm 15 less abundant,
The nucler become columnar as they impinge on the surface With
romtme stuung methods a real difficulty is to distinguish normal
epithelia! cells from cells of a precancerous hyperplasia. The best
test 13 to look for myoeprthelial cells If myoepithelmum 13 absent
or poorly developed suspicion of a possible precancerous lesion
should be entertamed.

3 Berugn papillomas The textbook papilloma 1s described as
consisting of @ core of fibrous tissue covered by epithelrum, The
way 1n which such structures are formed 1s scldom mentioned, but
many specimens show successive stages which are farrly easy to
follow (figs 158, 159) A papilloma 1s a growth of ep1- and myothe-
Irum mto the lamen of a duct, At the begmnuing there 18 a jumble of
{mmature elements 1ndistinguishable from cells seen in the carliest
stages of pregnancy (fig 158A) Scop, just as 1n pregaancy, the
prmtrve myord cells show blunt processes and striated cytoplasm
and the epithehal cells arrange themselves 1n rows In actual
practice differentiation 1s always scen somewhere m the section £o
that the benign narure of the lesion 1s assured, At this pomt the
difference between papilloma and pregnancy begins to emerge. In
both, ductules may appear, but pregoancy 15 concerned with the
formation of lobules Even if the proliferation begins withm & duct
the new Iobular buds grow outward The myoid layer surrounds
the epithelium m orderly fashion and forms normal mtraductal
connecrive tissue, In papilloms, on the other hand, there is defec-
Hve organization. Growth takes place mto the lumen of the duct.
Ductules may be present, their epithehal Iming may be normat,
bur they grow m haphazard fashion and are not organized mto
lobules The proliferatmg myothelmm 13 covered by a contmuous
ltyer of epithelium and gradually undergoes conversion to fibrous
tsue, At this stage there may be indications that active growth has
mkd-lnwmcpapﬂlomnsaﬁmhcrmgcofhyahnmuonmm,
the vascular supply 12 cut off, the epithelium degenerates, and all
th“‘51‘=f“3llhyt\lmcknobpm]cctm‘gmtot_bcducr..InothJ:r
Papillomas the myoid core undergoes mucoid degeneration. The
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papillae then resemble those seen in benign papulliferous cysts of
the ovary.

In another form of papilloma the tumor has the structure of
sclerosing adenosis (myoid sclerosis) (fig. 160). The mass 1s formed
I great measure by proliferating myoepithelial cells. This tumor
has the same fate as myoid sclerosis outside a duct—its final form
1s a fibrous scar. Intraductal fibromas may originate 1n this way.

Intracystic papillomas are often given a separate classification,
but the distinction 1s more of a clinical convenience than a true
difference mn type or derivation of the tumor. Intracystic papilioma
is generally thought of as a papilloma arising within a previously
formed cyst. It 15 more probable that cyst and papiloma arise
together. The hyperplasia which gives rise to papilloma 1n these
cases is likely to be part of a general hyperplasia of the wall of the
duct. A duct which has become cystic rarely discharges 1ts contents
via the mipple and 1t 1s hikely to be further distended by serous
exudate or hemorrhage from the papilloma Papillomas could
scarcely arise from the sumple cysts of mazoplasia since such cysts
are lined by atrophic cells. The largest papillomatous cyst we have
encountered occurred 1n a woman of fifty-nine years. A mass had
been present 1n the Jower outer quadrant of the right breast for
many years. One year before, following trauma, there was con-

F1G. 158 C 151. Multiple benign intracystc papillomas following pro-
longcd estrsogen mclc)hcanon. Age fifty-one ycars. Movable hmas&;1 3
cm diameter just medial to arcola noted f:lvc weceks., Fcn' the p st
two years the patient was given monthly injections for chang%h !
Iife ” A hystercctomy was done for persistent vaginal blccémg' i
endometrium was extremely hyperplastic and succulent. X-ray
showed a very clearly defined cyst 1n the region of the tumor. -

A and B. Successive stages 1n formation of bemgn papxllon;as{ c\c?l?
active proliferation of immature epithehal and myocpitheha Iasn{
Note large vesicular nucles, prominent nuclcolt and striated cytop ’
of myocpithehal cells They resemble those of carly pregrancy.
immersion, .- 1000 '

C Low power v1ew to show a further stage of myothchal development
in the core of the papilloma, 3¢ 100

D Endometrium—persistent estrin phase



siderable swelling accompanied by brownish discharge from the
mipple. This subsided until two months previous to admission
when the ares agan became swollen and discolored and grew
progressively larger On examunation  huge swellmg with dis-
coloration of skin wes noted. The x-ray film showed an enormous
biloculated cyst The day before operation the skin ruptured with
profuse hemorrhage. Operation revealed the hemorrhagic cyst with
bunches of benign papillomatous growth springmg from the wall
(fig. 161) In this case the size of the cyst was due to hemorrhage
from the tumor

4. An edenoma rather than a papilloma may grow within a duct.
Its benign nature may be recogmuized by the fact that the tumor
ductules possess a definite mtraductal fibrous layer Much more
dufficalt to assess are tumors in which ductlike structures are
formed by typical epithehal cells, but no other cellular edements or
stroma are present. Regulanity in size and arrangement of the cells
suggest a benign growth. Evalmnon of surroundmg structures
and of the section as a whole n 1mportant. Obviously one area of
intraductal proliferatran in a section 18 not a cimcal carcmoma
The question to be answered 18 whether the patient js 1n danger
of developmg a carcmoma later We have noted that dysplasias
tend to remam true to type over many years If a leston 18 really
‘precancerous,”—and judgment on this pomt 18 extremely diffi-
cult, then the patient must be watched and any subsequent mass
must be dealt with promptly If on the other hand the lesion 15
benugn and has occurred in the course of en obviously benign dys-
p[am,therecrudcsccnceoftbedysplasmnwdnotcawanncty

5 Precancerous hyperplasia snd carcmoma 1n situ (figs 162,
174) Besides the adenomsatous form just discussed there 1 masstve
proliferation of cells which, althongh uniform, not mereased n
s1z¢, and of normal nuclear pattern, show no tendency 1o orgamza-
twon. They are not cancer, but theyr interpretstion demands the
gredtest caution. In some cases they probably degenerare and cause
no further trouble. In others, the cells may show some lack of
umfcrmxtyandinyctothmnﬂdcgnuarcfcund,uptothe
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atypical cells of ‘carcnoma m situ.” For eveluation of the lesion
1t 18 easential to know the extent of the tissue involved and as many
blocks as 1s necessary should be cut. Very careful search must be
made for the existence of & small carcinoma. Roentgenography
must not be neglected for a good x-ray film may be mvaluable 1n
tracking down suspicious areas (fig 193)

In carcinoma 1n sttu the cells are large and are unequal m size
The nucler are large, occasionally enormous, and immature with
pramunent nucleoh (fig 174) Small clusters or nests of immarure
cells are scen pushmg the older cells aside. Attempts at organiza-
tion in the form of ductlike structures are found 1n the midst of the
amorphous jumble, but they are obviously abnormal. Caleification
of degenerate epithelial cells 13 occasionally found (fig 175) The
behaviour of the myo:d 18 extremely mteresting At the ate of the
proliferatton myoepithelal cells are absent or hard to find (fig
174B) When seen they are usually old cells already at the fibrocyte
stage. In a few specimens immature, partlty developed nryoep:-
thelial cells are scen m the area of growth, They are abnormal and
seem to represent a differentiation of tumor cells toward the
myocpithelial side. At a Lirtle distance from the tumor the pictare
may be quite different. In some cases there 13 tremendous proli-
feration of myoepithelum, apparently in an effort to prevent the
spread of the growth (fig 174C) Myocprthelial hyperplasia of ths
character does not have the same benign connotanon a8 m adenosis
where 1t 13 a part of the lenian itself On the contrary, 1t 18 circum-
stantial evidence of the malignancy of the tumor Jackson and Orr

Fia 159 C32 M le papillomss, Age twenty-seven years
Discharge from t ni sometimes b sometimes clear
forthreeycan A dilated doct was palpated in the upper outer
%m extending to the nipple. The x twy disgnosts was

smear of nipple failed to reveal cclls. m
wcnm:hnwedltnguofi.u ution of benign papillomas Several
were undergoing h degencration sometimes with
fication of the hyalinized tissue. exdy cald-

A. Hyelinmanon in the stalk of a papilloms.
B Mucoid degeneration jn the core of a papilloma.
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F16. 160. Intraductal myoepithchial tumor The myocpithehal cdls
predominate and are remarkably well devcloped The tumor has the
structure scen 1n sclerosing adenosis (my o1d sclerosis),

(3957) have called attention to thickening of the intraductal con-
necuve tissue in precancerous cpithelial hyperplasia Histologic
investigation shows that the change 1s duc to increase in clastn
and collagen in the subepithehal tissue We agree with the authors
on the importance of this sign. Qur awn observations suggest that
clastosis and collagenosis follow degeneration of the hyperplastic

myoid,
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Another form of carainoma 1n s1tu resembles duct carcinoms 10
everything except mfiltration of the surrounding tissues (fig 175)
Groups of ducts are Imed by a collar of rather undform carcinoma
cells which make no attempt at orgamzatton. The lumen 15 occu-
pied by necrotic matersal, often with small foa of clafication
It 1s our expenience that carcmoms of this type grows extremely
slowly snd may remain 1n utu for 2 very long time. Figure 175
18 from an old woman who could grve no history, but had a nodular
area palpable just above the left nipple. On secnon the tumor
measured 3 X 13 cm. and was formed entmely by ducts with
thick, hyalinrzed, sometunes calofied walls The Iumen was
Ined by many layers of small carcmoma cells and contained
necrotic, partly calaified matenal. This materal was discharged
via an extremely retrected mpple. Senial slicer a3 well as paraffin
sections were made of the entire area and m spite of the extent of
the lesion no mfilrution was discovered. Apparently the fact that
the duct contents found an outlet viz the mipple, coupled with
himutation of spread imposed by extreme hyalmization of the outer
part of the walls, prevented dissermination of the cancer

Carcinoms mn sstu 18 clmically benign, Until growth mvades the
adjacent structures 1t does not metastasize (Greene, 1939) Itis the
lest stage of intraductal hyperplasia before frank carcinoma
develops

6 Malignant papilloma. Haagensen states that most papillomas
are bengn and reman so We fully agree. The corollary 1s that
mahgnant papillomss are 50 from the start. As a rule the tumor is
€asy to recognize microscopically, even if mfiltraton s not present.
Grosaly, it 18 soft, friable and hemorrhagic.

Clinically, papillomas as well as some mtraductal hyperplasias
betray therr presence by nipple dmscharge, often mtermttent and
usually bloody As s rule, the blood 13 bright red. When blood is
Dot present the discharge is serous A tumor may or may not be
felt. According to Haagensen, if po tumor 1 palpable the lesson 13
benign, but the x-ray film has shown that the presence or absence
ofammhnotnsafcgmdc.'l‘hcrcvcncpmpounomthatpalpablc

QRr.-L
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papillomas are mahgnamt 13 of course not true. Benign papillomas
are most emily disgnosed by exammation of smears from the nipple
discharge Typical cpithelal cells are seen smgly or n clumps
Sametimes broken off papillae can be recognized. The diagnosis
13 then clear However, 1t 13 important to realize that several
exammations may be necessary before diegnostic cells appear
One woman, aged suxty-threc years, complamned of serous dis-
charge from the right nipple for three weeks, smeers were made at
two~ to three-week intervals thereafter After three months a piece
of bemgn papillomatous tissue was seen. Two months later she had
a bloody discharge, she then consented to operation. The ducts
i the nght upper outer quadrant contamned numerous benign

Other forms of intraductal hyperplasia may also be signalized by
bloody mipple discharge, and since hyperplasiz and bemign and
roalignant papillomas are sometimes found 1n close juxtaposiion
in the same duct, carcinoma cells are not always apparent. Inter-
pretation of the smear may be confusing, but as 1n papilloma, if
enough samples are taken the diagnoss can usually be made.

Lebargne uses contrest mammography with considerable suc-
cess m the diagnosis of papilloma. A single mtraductal mass may
be accurately outlined and with surtable intruments an intraductal
biopsy may be taken. In the hands of @ competent operator the
procedure is safe and need not cause pain.

Papillamas have no counterpart m the normal mammary gland
In this they differ from the dysplesias Fibroadenomas are called
tumors, but are 1n reality focal dysplauss Cysts are mmscked by

Fig 161 C 40 Intracysuc papillomes. Massive hemorrhage with
rupturcth:mugthn.Agcﬁ.g ninc years.

A, X ray film maken before ru; shows bilocalar
o pture 2 large cyst 1n the

B Slicer section showing part of the cyst. The wall extends to th
:hnwhid:wuruptu:cdnthupanScmCZantpiﬂmmuc:

gﬂiccung&omnt.h&mymcwercprumtbmth were disrupted
hemarrhage. v
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papﬂlomuarcmalignmtmofcounenotm:c.Bmxgupapﬂlomu
are most easily diagnosed by examunanon of smears from the mpple
drscharge. Typical epithelial cells are seen singly or 1 cdlumps
Sometimes broken off papillac can be recognized. The diagnosis
1s then cdear However, 1t 18 importsnt to realize that several
exammations may be necessary before diagnostic cells appear
One woman, aged surty-three yesrs, complamed of serous dis-
charge from the nght nipple for three weeks, smears were made at
two- to three-week intervals thereafter After three months a piece
of benign papillomatous tissue was seen. Two months Iater she had
2 bloody dmcharge, she then consented to operation. The ducts
in the nght upper outer quadrant contamed numerous benign
papillomss

Other forms of mtraductal hyperplasia may also be signalized by
bloody mpple discharge, and smce hyperplasiz and benign and
malignant papillomas are sometimes found in close juxtaposinon
in the same duct, carcmoma cells are not always apparent. Inter-
pretation of the smear may be confusing, but s in papilloma, if
enough samples are taken the disgnoms can usaally be made.

Leborgne uses contrast mammography with conaiderable suc-
cess 1n the disgnosis of papilloma. A single mtraductal msss may
be accurately outlined and with sustable intruments an mtraductal
biopsy may be taken. In the hands of a competent operator the
procedure is safe and need not cause pam.

Papillomas have no counterpart m the norma! mammary gland
In this they differ from the dysplasias Fibroadenomas are called
tumors, but are in reality focal dysplasas. Cysts are mimucked by

Fig¢ 161 C 4o Intracysde Musuve hemorrhage wath
rupture through skin. Age fifty-nine years.

A. X ray film taken before rupture shows a large bilocalar cyst in the
. Shoxe secion shommng per of

cer on 8| part of the cyst. The wall extends to the

:h.nwhid:wuruptumdltthhpomLSev;ﬂmpapﬂknnumm

from jt. Many more were but
E;ogecd.n.g y present but they were disrupted
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F16 162. C 1028 Precancerous intraductal hyperplasia. Age thirty-
seven years Discharge from left mpple one year, Operated on for a
sumilar discharge from night nipple siv years before. The patient
was hospitalized for a recurrent mass 1n the left upper outer quad-
rant No tumor was feltin the mpple arca

A. X-ray film shows an arca of adenoss at the site of the marker. A
small opacity 1s secn subjacent to the nipple It contamns fine calafied
partcles showing lack of polarty.
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Fio 162 A

B Microphotograph shows ducts filled with cells Epithehal cells are
uniform, but organmation is poor and no differentiation of myoepi-
thelium is visible in the tumar

A Dmawing from x ray film. a,” clmucally pelpable mass due to
adenosds, “1,” tumor beneath the nipple.
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the developing adolescent breast. Papillomas are never phymologic
and must therefore be classed as neoplasms Nevertheless hormone
1mbalance 1s a significant factor 1n their etiology Our attentron was
first cafled to the part that hormones might play by the case of a
women with multiple benign intracystic and mtraductal papillomas
who had been receiving large doses of estrogen for two years (fig
158) An analyns of twenty-two cases has shown evidence of
hormone imbalance m seventeen. Bleven had recedved estrogenic
hormones m significant doses Thyroid enlargement was present
m five. An unusually high proportion gave & history of breast
caremoma 1n the next of kin

X-ray duagnoss of papilloma while often difficult 1s possible 1n
most uncomplicated cases On the x-ray film a single papilloma
will produce en opacity in the course of @ duct. As long as no
nvasion of adjacent tissue 13 scen the only way to decide whether
the tumor 15 benugn or malignant shart of operation would be by
means of & mpple emear The x-ray film i multsple papilloma
shows beaded varicose ducts leadmg to the mipple (fig 163) In
most cases the ducts are clearly discerned They might, however,
be confused with stmilsr tortuons ducts seen 1n secretory disease.
Both conditions may show opacity beneath the nipple, but
sccretory disease fibrosis is more marked. The coexistence of
multrple papillomas and unorgamzed epithelial hyperplesia must
not be forgotten. If there 18 general wrregular dilatanon of ducts
accompanymg discrete swellings the more serious diagnosis of
mtraductal hyperplana should always be made, Intracystic
papillomas can only be suspected an the x-ray film if the cysts are
unysually dense (fig 161)

;lgdlhwvn-lcmcswd]lngsufdummboﬂlbmn Sattered
parudes are contained m the papillomas.
A Drawing fromx ray films
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F1G. 164 N 405. Bemign intraductal hyperplasia.

Age forty-one years. Asymptomatic On routin¢ x-ray chamination 2
lesion was noted 1n the left upper outer quadrant. The diagnosis was
cctasia of small ducts and the paticnt was asked to return in si
weeks.

An x-ray film taken six wecks later shows an opacity (arrows) with
irregular, poorly defined margins The leston was shghtly larger than
when first scen X-ray diagnosis was intraductal hyperplasia, or
possible carly carcinoma. The arca was cvcized and after some
hesitation the pathologist reported the lesson benign In this case
diagnosis of intraductal hyperplasia was made on the x-ray filmin
spitc of the absence of punctate calaificatsons.
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Intraductal hyperplasia (figs 162, 164), while not mnvariably
recognizable on the x-ray film, can be suspected in many cases and
sometimes definrte diagnosis may be made. Obviously consider-
able skill and experience on the part of the radiologist 18 a sine qua
non. From the pownt of view of prevention of cancer m the indivi-
dual patient the disgnosis 15 the most important that he can make.
The larger ducts are dilated and of irregular caliber, but definite
beeding 18 more likely to be assocated with papilloma. Small ducts
may not be visible. The most significant sign, although not always
present, 18 calcification. The calafications resemble those of duct
carcmoma. They may occur m tmy clusters or m rows Their
detection requires sharp eyesight and meticulous examination of
the film, the more 50 as they may occur away from a palpable mass
and other lestons are apt to artract the attention of the radiologst.
Occasional mmute calafications are seen 1n bemgn papillomes, but
furly numerous calafications, especially in the absence of a
palpable tumor, suggest carcinoms 10 situ. If the presence of a few
small calcsficatjons 13 accompanied by disruption of breast pattern,
malignancy whether mtraductal or exiraductal 13 suspected, but
differentistion between benign proliferation, precancerous proli-
feration, carcinoma in situ, and actual carcinoma may be 1m-
possible. In the absence of calaificstion an abnormal breast pattern
1s usually not diagnostic, but if the lesion 15 focal and no similar
condition 13 seen 1n the opposite breast 1t demands 1nvestigation
The x-ray film is then of service 1 designating the site for a
biopsy, a mandatory procedure under these circumstances whether
the lesion 15 palpable or not.

CARCINOMA

From the practical standpomt carcmoma is by far the most
important lesion found m the breast. Almost all others derive their
Importance from therr relationship to 1t. The clmical and patho-
logic mansfestations of cancer are so vaned and 1ts onset 2o msdi-
ous that malignancy is frequently not diagnosed until 1t 15 too late
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to save the patient. On the other hand many surgeons and patho-
logsts, knowing thus, are m the grip of cancerophoba and any and
every lump 18 treated by prompt removal wrthout due consider-
ation of diagnosis

Barly and accurate diagnoss is therefore all-important and our
expertence has shown that m the hands of experts the most rehiable
adpunct to clinical acumen 18 the x-ray film. A good roentgenogram
reveals not only the nature of a cimically palpated mass, but often
uncovers the exmstence of a previously unsuspected tumor The
radiologst must be thoroughly conversant with the criteria of
malignancy and be likewise familiar with the normal breast and
with benign lesions He must also have a good working knowledge
of breast pathology Thus equipped he will seldom have difficulty
m reachmg a correct decaston. In some cases no definrte conclusion
1s posaible, but he will be able to pomt out an area of probable
carcmoma where biopsy should be performed. Needless to say, the
case history should always be available, There are some who are
foolish enongh to wathhold mformation on the grounds that the
radiologist will be biased. This shows remarkable ignorance of the
possibilities and lrmutations mherent m all forms of diagnosss In
the patient’s interest all available information should always be
brought under review Every circumstance must be given 1ts due
weight and no point cin safely be overlooked. Should the x-ray

Fia 165 C 280 Advanced scirrhous caranoma. Age five years
Mass 1n left breast t months, 1t arose at the site of & puerperal
absceas which had healed thirty seven years before.

A. X ray film, cephalo-caudsd view, shows flirlylnrgerplu.dlted
opacity The spicules cut across the line of the trabecnlze. N
mmﬂbmnmmmlcmmth;})aﬁomlmAﬁbmm
band extends from the tumor to the nippl
retracted.

B mredumdﬂjcuxcuonﬁumthcmemc,bmmnl
angle. The tumor tentacles extend to the muscle and skin

a3 well a3 to the subareolar area. The sk is intracted and the
Iactaferous ducts distended. Their walls are thickened. The nipple
13 not present, but a part of the thickened and retracted arcola 1s scen,
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appear to contradict climical or pathologic evidence, a further
review 13 necessary and additronal films should be taken when
indicated. When the above conditions are observed, our present
expenience shows that we can make a definite diagnoss of benign
or malignant lesion m 80 per cent of all examinations (table IT)

TABLE II
X RaY DIAGNOSIS IN 1,500 CONSECUTIVE EXAMINATIONS OF THE BREAST
Accuracy Determined 1n 5§36 Operated Cases

X Ray No Accuracy
Operated | Benign | Malignant
Report Cases peroentage
Naormal 168 11 11 o 100
Bemugn 919 234 229 5 98
Malignant 118 108 2 106 98
Probebly 173 91 83 8 91
benign
Possibly 122 92 44 48 52
malignant*
Toml | 1,500 536 369 167 89

*Cases comidered suspicious but not typical of carclnoma  Surgery was
urged in afl cases, “Benign findings et operation includes six cases of severe ar
precancerous intraducts] hyperplasia.

In those cases where operation follows, accuracy 1s 98 per cent or
bcttaInthcremammgzopcrocntofmu,thcx-mydmgnoda
1 of more limrted value, and accuracy, when checked agamst
operation. findmgs, 13 correspandingly lower Not all carcrnomss

FiG. 166 C 449 Scirrhous carcinams. -one years. Mass t
breast noted one year Age iy et
A. X nay film shows  large spicalared tamor surtounded by encrmons
veins, There is loss of breast architecture in the penifocal zone. The
¢ is retracted.
B section of the tumor
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are visible and a negative opiuon should only be accepted after
careful apprawsal of all the pertinent factors Cliucal accuracy in
the diagnosis of breast lemons is seldom better than 70 per cent, a
figure which includes doubtful as well as definitely diagnosed
lesions and the surgeons associated with us now msist that x-ray
studies be part of the routnine work-up of a case. In practice, x-ray
fuilures are often correctly diagnosed by the surgeon and vice
verse. When surgical acumen 1s combmed with x-ray studies a
correct preoperative dignosts may be achieved m 95 per cent of
cancers (table VIII)

The dugnostic cniternta by which a malignant tumor may be
recogtuzed on the x-ray film arc as follows

1 Visible opacity due to the compactness of the tumor compared
with the surroundmmg tissue. In fatty breasts the growth 1s usually
obvious and very small tumors, even 0.4 cm. mn diameter, have
been recognzed. In younger women with active breasts small
carcmomas are difficult to discern, but if even & part of the tumor
1 showmg, disgnosis 13 possible. In some tumors no definite
opacity 1s visible, but the grchitecture m the area 18 jumbled. At
first sight the appearance suggests a form of dysplasis, but the
pattern 1s more irregular than m dysplasia and does not conform
to any defined type. Surposingly enough, very large tumors may

Fie 167 C s54. Advanced carcinoma, Secretory dusesse. fifty-
??;;";m’:%puﬂmxmmmd.h:gcbulmgmus,
an.

A-Xﬂyﬁlmshomnlnxcpooﬂydcﬁn:dmsub)umtrothedght
arcols, In the upper portion of the t breast at least two mare
poodydcﬁnedmnsamtg:mn 18 dustuption of bresst
architecture. Even In the ce of irregular or spicalated tumor
margins, the lust finding Jeads to a diagnosis of malignancy

Left breast secretory disease, Dilsted ducts are seen beneath the nipple
ind extend 1nto the lower drant. In this case the disgnosis of
curanoms woald be extremely difficulr of films of the oppostte breast

B Shicer section of the nght breast shows dilsted docts filled with
&:ﬂmmmdulcsmmmrhclcﬁof
, but growth 13 nowhere found wathin the ducts.
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A

Fic 168 Cs535 Circumscribed carcinoma (Adcnopapxllary), showmg
extensive punctate calcificabon Age scventy-minc years. Mass 1
left breast one year.

A. The x-ray film shows a circumscribed nodular mass rcscmblmlzs;
cysts However the margins are occasionally irregular. ‘Thc tumo:{l s
speckled with 1nnumerable munute calafied particles—usually
assocrated with carcinoma The breast 1s atrophic

B. Shicer section. The tumor was extremely nccrotic Much Oé' 1 ‘;é‘z
Jost 1n processing, but outlines of papillary structurcs can be m
ot The cliin 1 thinned ont and bulees over the mass.



infiltrate so widely that they blend with the mammary tssuce and
dfferences 1n denstty between the growth and 1t surroundings can
o longer be discerned, Opaaity 18 not evident &nd no margin can
be made out. But comparison with the opposite breast at once
reveals that none of the structures scen there are present m the
tumor area (fig 167)

2. Tumor margin. Sprcules and tentacles arsing from the
growth itself are characteristc of carcmoma. In sarrhous carci~
nomas they gre large and usually very obvious (figs 165, 166)
They may extend for long distances They do not follow the pattern
of the breast tissue and tend to cut across the lme of the trabeculae,
0 important pomt n differential disgnosis Some tumors present
nodular or even smooth margms It 1s rare, bowever, to find a
completely smooth carcmmoma although such do exst. Most
crcumscribed carcinomas show at least one area 1n whuch strands
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msue from the tumor and nfiltrate the surrounding tissne (fig
182). They may also show wuregulanty or fluffiness of one or more
borders, m contradistinction to the smooth outlmes typical of
betugn lesions (fig 170)

3 The perifocal zone. Loss of normal architecture mn the peri-
focal zone 1s characteristic and may clinch the chagnosis when
other factors fad (fig 167) It 1s best determmed by companson
with the contralateral organ. Very small growths which are difficalt
to visualize will often show this feature. Fine reticulation in the
penifocal zone can be demonstrated, provided a hugh degree of
resolution 1s obtained. Nonscreen technic under perfect conditions
18 necessary, otherwise the reticulation appears as & blur resembling
edema instead of fibrosis, which 1t actually 15

4. Comparative cinical and roentgenological size of the mass
As pomted out by Leborgne, if the measurements of a palpable
tumor exceed the measurements of the tumor on the x-ray film
that tumor 13 malignant. Although rare exceptions to the rule are
occantonally found 1n circumscribed carcinomas, we believe dis-
crepancy of measurement 1s still a very important sign of malig-
nancy The widest dlinical measurement must be taken because
the ngn depends on induration from congestion, fibrosis, cell
wnfiltration and edems around the tumor, mdistinguishable on
cmical cxamination from the tumor mself Comparisons of
casurements of tumors on films and 1n corresponding pathologic
specimens show close correlation between the two

Fio 169 C 362 Calcification in 2 mucvld carcinoma Age fifty four
yeans. The panent presented a large painless mass 58 cm. m
diameter, immedistely beneath the nipple and adherent to it.

A X ray film shows a well crrcumscribed mass, except for an irregular
posterior margin, Two large flakes of calclum are seen 1n the tumor
together with tome smaller particles. Details of the skin and npple
were lost in photographic reproduction.

B Sheer section. The mucord matenal m the tumor was lost m pro-
cessing. This accounts for the honeycombed ce of 1ts cut
surface. The nipple is retracted and adherent to the growth.
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F16 170 C 669 Advanced circumscribed carcinoma Calcified ﬁb:;]’;
adenoma Age sinty years Mass 1n left auullary tail of scveral nZionvnﬁ
duration. The overlying skin was raised and reddened an ch
drawn 1nto a decp sulcus on either side of the tumor The c?‘ I
breast was edematous and swollen to about twice the size Odl
fellow The tumor was almost confluent with enlarged aillary nodes

A Films show a well-defined mass (large arrow) Most of the tu;n’or:
outline is sharply defined, but some irregular anfiltration s sce
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the upper portion A fold of thickened intracted skin cuts across the
tamor (arrow)

Below the main tumor there is a second, partly outlined density
(srall arrow) contl.l.m.ni::cmal coarse calafic deposits. Calclfica
tioms of this type may one of three onigms (1) Depouts of
aldum 1 the fibrous tissue of a chronic sbscess. (2) Mucod
crcnoma, (3) Caldfication in a degenersted fibroadenoma. The
third diagnosls was correct.

A Drawing from x ray film.

B. Sheer section of part of the tumor and the fibroadenoma. The tumor
1 dearly circumscribed by a dems fibrous capsule. The calafied
arcss are seen a3 dark patches near the surfuace of the fibroadenoma,
The breast is atrophic and very edemstous A portion of fibrosed
dermis {3 seen in the section
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F1aG. 170. B

5. Calcification, Leborgne 1n 1951 made the important d
that mmute calcified particles could be discerned on the x
1n some 30 per cent of carcinomas. In his book he says. “C
tons are, generally, tmy, dot-like or somewhat clongz
numerable and irregularly grouped very close together 1n
of the breast, resembling a powderimng of finc gramns of
description which can hardly be bettered We have mar
confirmed Leborgne’s observations and find a similar pr

of typical calcifications, — 29 per cent 10 OUr SCrics of
In manv <necimence the raleifications resemble the br
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limst of wsibility and 1n most cases overexposed films are necessary
if they are not to be mmsed (fig 185) The calafied deposits may
be visualized within the tumor opacity, but in duct carcinoma,
where they are most common, they are often seen 1n ducts outside
the tumor area. Even more common and also pathognomonic for
duct carcmoma are focal accumulations lacking polanty, which
may be scattered throughout the breast The tumor itself may be
quite mvisible (fig 192) Later expericnce has shown that even a
few mmute calcificanions of the type we have been discussing may
nignal a carcmoma, but some precancerous lesions and carcinomas
martu also show them

Coarser forms of amorphous calafication were met with 1n g per
cent of neoplastic tumors, but these are nonspeafic and do not
betoken carcinoma, The diagnosis of malignancy must be made on
other grounds Large flakes of calcium are sometimes scen 1n long-
standing mucord carcinomas (fig 169) The appearance resembles
that of calafied fibroadenoma (fig 170), but other signs of
carcinoma are present. In common with Leborgne we have noted
scattered calerfications m bemgn papillomas and in fibrosis The
distribution of the calcium is quite different from that 1n carcinoma.
The particles are generally coarser and of different shape and are
rarely numerous The calaifications peculiar to secretory disease
have been described m the preceding section,

6 Alteration m contour of the mammary gland. Change m
coatour of the mammary parenchyma as opposed to change m
contour of the entire breast can only be detected by comparison
with the opposite gland We have noted 1t 1n very diffusely mfiltrat-
Ing carcmomas such as lobular carcmomas

Sccondary signs of carcinoma are chiefly important becunse they
direct attention to the possibility of a malignant growth. The signs
@re retraction or devmation of the nipple (fig. 165), thickenmg,
fometimes intraction, of the skm (fig 181), thickening of the
fibrous trabeculac m the affected gland, the presence of large
tortuous vessels around the tumor, and partial obliteratron of the
pectoral lme,
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Retraction of the nipple 18 sometimes more obvious on the x-ray
film than clmucally But before deciding on 1ts mgnificance 1t 1s
necessary to ascertain whether the conditron 1s unilateral or
bilateral. Congenrtal inversion or retraction, and retraction due to
secretory disease, are usually bilateral. Apart from rare cases of
mvolvement of both breasts, retraction 1 carcinoma 15 unilateral,
Retraction of the mpple due to scar of operation or healed abscess
 not likely to be overlooked A cyst or abscess may cause deviation
of the nipple. Cysts are easily recognized on the x ray film, but the
diagnoss of abscess mm a woman past child-bearing age 18 occasion-
ally a matter of considerable difficulty

Dusruption of the pectoral line 18 seen 1n tumors near the base
of the breast. It 1s sometimes due to mfiltrution by the growth, but
more often to mcreased vasculanty and alterations m architecture
1n the perifocal zone,

Before we had mastered the art of mammary roentgenography
the presence of thickened skin over the tumor ares was an 1m-
portant aid to diagnosis It 1s always scen over tumors of farrly
long duration, even when the growth 1s at 2 distance from the skm,
but is not present 1n early tumors Of course 1t 15 necessary to
poution the patient so that the affected skin area 15 shown 1
profile. However, with our present technrc, this sign has lost 1ts
mportance  Present methods concentrate on showmng more
clearly the structures withm the mammary gland, the skmn 18 apt
10 be blacked out. The diagnoss of long-standmg tumors 15 usually
obvious and 1t 18 not necessary to take underexposed films to ehicit
A secondary sign.

Thickening of fibrous trabeculae, more obvious mn the tamor-
bel1"118131‘eaxt,wassc:[ncnmmwcnunuuren:.-lyxmperfectﬁlm.s

F16 171 C 12. Advanced carcinoms—vessels in tumor bed. Age thurty
$cven years. Mass m nght breast noted four months Shicer sections

A. The tumor 18 @ clrcumscribed med caranoma part of which
was mucoid degencration. breast shows adenosis
and early hyperplastic fibrosm

B Large tortuous vessels in tumor bed.
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Better technical methods combimed with pathologic studies have
enabled a more exact appreciation of the condition, now named
hyperplastic fibrosis. Hyperplastic fibrosis is not a sign of carci-
noma, but the fibrous hyperplasia is increased 1n a carcinomatous
breast. The part played by hyperplastic fibrosis 1n tumor-bearing
breasts will be discussed later

Increased vascularity is found in the breast m any form of
hyperplasia, notably 1n pregnancy, but never as strikingly as n
long-standing carcinoma. Enormous tortuous vessels surround the

F1G. 172 C 608. Carcinoma Lobular mode of spread. Age thirty-two
years. Five months ago patient had pain 1n the right breast but no
mass could be palpated Two months ago there was shight trauma
to the breast and patient noted a mass which varied 1n size, but the
variation was not related to the menstrual cycle Three weeks before
the operation the surgeon found two masses 1n the right breast and
one 1n the left breast, but one week before operation there was no
mass 1n the left breast and only one in the right breast. The nght
breast mass was definitely smaller than when previously examined
During this three-week interval the patient had been given testos-
terone. At the time of operation a tumor 2 cm 1n diameter could be
felt, opposite the marker No definite mass was found 1n the left

breast

A. X-ray film Opacities characteristic of adenosis are scattered through
the breast In addition 1n the lower portion arc two small densities
with spicules charactenistic of scirrhus, see drawing “T.” They show
disruption of the perifocal tissue Anterior to the lower opacity 1s a
density, “A,” caused by a mass of hyperplasuic lobules (adenosis)
which are undergoing transformation to carcinoma A large vern, V,
crosscs the upper part of the breast

A’. Drawing of x-ray film, T, tumor; A, adenosis, V, large vemn.

B. Tangenual shcer scction showing parts of both tumors T = »

shows that the lower mass 18 Iy placed tha
The arca of adenosis adjace ~ tral tumor co
“A” on the drawing and was ass felt chim
scctions reycaled many 1solat ] dergoing mal
formanon of the epithehal ¢ process is a
vicanty of the smaller tumo 1 part of
appears sccuon.
The s he tumor follo ¢ was pr
concomitant than 1o

mnv .
dru oma



S : |
] At £
S BRI Su.fo
B WL Y 2
LR
P ...«
- )
“ - LI 2 e




334 Comparative Anatomy, Pathology

and Roentgenology of the Breast




Classfication of Caranoma 338

require explanation. Vamapons m morphology may well be
manifestatsons of mode of spread rather than true differences m
the type of cancer Carcinoma cells grow along the lme of least
resistance. In soft fatty tissue they spread in ll directions Where
the tissue 1s firmer they tend to travel along clefts between fibrous
strands They may use lymphatics or even blood vessels as a path.
They are seen occupying and dustending mammary ducts When
no ready-made channels present themselves the tumor compresses
the parenchyma instead of infiltrating 1t and the resalt 1s a carci-
noma which 13 almost encapsulated.

Besides growth by multiplication of tumor cells carcinomes also
1ncrease by malignant transformation of developmg epithelum 1n
their vicmuty The change may take place 1n lobules or in ducts

Lobular spread 1s seen mamnly m women m thesr early thrrtes
with adenosis Here the carcmoma 18 ofien surrounded by an arca
of hyperplasia (fig 172) As the cycle proceeds the hyperplastic

Fio 17+C101}(krdnmnmnmAgcmmqmmyumDudn§§e
from nght nipple two months, bloody at first, serous lster PE. No
mass felt. Slight retraction of both nipples

A. X-ray shows irreguler opacities above the le represen con-
glomerations of dilated ducts A numbcsmgg nccdlclikcnﬁa.ﬁ:d
particles gre seen within the ducts Some fine punctate calcifications
seen in the x ray film were too small for photographuc
reproductron. mpple s retracted.

B Duct contrining carcinoma cells Pathologic sechons showed ducts
distended with proliferating cells sometimes papillomatous, some-
tmes jumbled with abnormal cells among them, as seen 1n the
llustration. No myoepithelinm 13 scen among the tumor cells. One
aor two elonguted cells with fibrillary cytoplasm are seen around
small vessel entering the tumor

CDwn;Uﬂemﬁcm&:ﬁdddqﬂnadlbcmThemh
occupi w| sppear differentiated, but are poorl:
organized. They show characterntic Ucmu.lprol.l.fcmﬂon_NZ
myothelial cells are seen amongst On the other hand the
myothdidcdhintbeomgtnofmcmﬂmmdy
plastic sheaves of cells with bdllnrycymplnmgmwoumm
Lhcmrrmmdmgtinuc.’l‘hcrmuouulmammcmpomem
carcinoma in a nearby duct. X 480
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lobular eprthelium becomes vulnerable to malignant change, Histo-
logic examinstion shows tomar cells from the pomary growth mn
the duct leadmg to a group of lobules Duning the first half of the
cyde the epithelial cells of the ductules appear to grow normally
But instead of differennatmg as the premenstrual phase ap-
proaches, they become larger, lose their polanty, fill the ductule
and eventually break through the basement membrane into the
surrounding tssue (Ingleby, 1929) (fig 173) This process may
occur 10 & number of foa: over a large area. Lobular spread has 2
dire prognosts Its fullest manufestation 1s found m carcmomas
assocuated with pregnancy

Malignant transformation of hyperplastic duct eprthelium 18
charactenstic of duct or intraductal carcmoma, The tumor extends
via ducts and 15 preceded by mtraductal hyperplasia followed by
carcinoma 10 situ before clinical carcmoma supervenes (figs 174,

F16 175 C 1232, Carcinoma mn situ, Age seventy-seven years. Pam i
lcﬁ?mg\:nlwce_b On examination the left nrpple was con
niderably retracted. The spex was ulcerated and encrusted. Irregular
nod was felt above the areols X film showed nipple
retraction and an opaclty sbove and laterel to the sreola.

A S]jcerhsocdon shows a decply rcmt:_(cd nipple m ¢ thick
arnorphous layer, cannisting mainly of inspissated from the
ducts and partly of simular matensl from the nipple itself
Dagcharge 13 present between the folds of thickened greols winch
enclose the nipple. Beneath the nipple are dilated ducts Many con
tam inspissated necronc ceils, in same the necronc material dropped
out m processing The wall of the largest duct which arises in the
fumor mass is markedly thickened. The tumor was removed separ-
ately and only a small part 18 seen, The bresst is fibrous tic
ﬁhrmis?mdnhm:rcmaﬂxblclmomtufparmchymn or the
woman's age. Most of the ducts end in clusters of dilared ductules.
&dﬂmuqftheuuﬂnmdothcadjmtsﬂn{smﬂy

tic.

B Paraffin section of the tomor shows dense fibrosis with hyalinization
of the walls of the ducts The lumen 1 filled wth lacelike prolifera
nion of undifferentiated cells and partly calesfied necronc material

Qx?xcanc{thcmemggmcdhge:’sdmbmmhgctcdhm
oun
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175). Precancerous epithelal proliferation may be adjacent tc
tumor or at a distance from 1t

The above considerations suggest that the pattern of carcinc
tous growth might be expected to change from one part ofa t
to another, depending on the texture of the mammary tissu
process of infiltration In actual fact it does so While the apg
ance of a tumor 1s determuned 1n part by other environme
factors, e g , those concerned with differentiation and organiza
wide differences in one and the same tumor are best explame
the nature of the adjacent tissue

The hypothesis that the gross and histologic appearanc
tumors does not reveal their fundamental nature, but stems {
the type of breast in which they grow, was tested by mndepenc
examination of films, pathologic material and chmical data
specific questions to which answers were sought were: Does
type of breast have any bearing on the type of carcinoma or or
ability to metastasize > How far does the reaction of the mamm
gland to carcinoma influence prognosis ? This approach reve
the usual procedure and demands a classification of types
mammary glands before proceeding to classtfication of the tum
themselves. It also requires a study of the reaction of mamm
tissue to carcinoma

Normal types of mammary gland were briefly enumerated
Part 1. The descriptions given therc need amplification,
abnormal types which have a bearing on carcinoma must be ad¢
to the Iist. Since the breast 1s seldom umiform throughout,
classification will mevitably show some overlapping, but tak

FIG 176 C 1292 Advanced bilateral duct carcinoma with transitior
scirrhus. Age fifty-nine years The patient prescnted a hard n:
3 cm. diameter n the right upper inner quadrant The overlying. 1
was puckered and ulcerated. The tumor was firmly attached 10
chest wall Other nodules could be felt 1n both breasts Three %c
before, the patient was admutted for cervical polyp A cvst © 1
left breast was eaased at this ume, but no a-ray examinion v
made,



F16 176 A

Operation—nbilateral mastectomy The tumor extended from the skin

to the muscle which was ifiltrated. Microscopically, ductlike

showed very numerous bizarre lobules in both breasts The distor
ton appeared to be an effect of the widespread carclnoma. H.
plastic fibrosls was present in some places Maulnple small
adenomas were present. They consusted mainty of hyaliuzed stroma
10 which were strophuc distorted ducts

A. X-ray films of nght and Jeft breast. Both breasts present a number of
irregular opactties suggestive of mastopathy with hyperplastic
fibrosis, Spurse nonspeafic clcifications are scattered throughout
the bressts, especully the left. The nght breast 1s smaller than the
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left and contains a carcinoma which infiltrates the skin in the upper
part of the picture (arrows) Not all of the tumor 1s visible duc to ﬂ}
prosumuity to the chest wall, The central arrow points to a cluster ©

calcifications The lower arrow lies between two vemns. In the lower
portion of the left breast 1s a small spiculated mass characteristic o

a carcinoma (arrow)

: {
B Left breast Two paraffin scctions from the first operation three dear

before. They show mtraductal hy perplasia of the precancerous tYpe:
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Myothelisl cells are scarce. Second section shows cells having almost
rccd:cdthctugcufarunmmindm,xxooo ‘The present operation
revealed many sdmilar hyperplestic focl 1n both bressty. In the left
breast a very carly carcinoma was discovered negr one of them.

C. Right breast. T'wo alicer sections. One shows e with a small
metastasrs at it apex the second, bizarre lobules and fibross
Minute metustases arc visible, but no details can be mede out at this
magufication,
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F1G. 176 D

D Paraffin section shows calcification of necrotic materal in duct

the predommant tissue as a guide, six categories of mammary
gland may be recogmized Their relationship 1s expressed 1n the
diagram presented in table III.

Four of the groups are normal, two are pathologic. They arc
described as follows:

1. The immature breast. The immature breast of adolescence
may endure mto the early twenties. Prior to the menarche, the
mammary gland consists of branching ducts surrounded by fibrous

TABLE II1
Typrrs oF MAMMARY GLAND

NORMAL PATHOLOGICAL

1. Immature
\\ 2. Immature mazoplasuc

3. Glandular — _

" T > Adenosis
4. Involutional fibrous > 6. Hyperplastic fibrous

5. Atrophic
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nssue. Development of lobules begins with the first menstrual
period. One or more lobular focr are seen and mcrease with each
subsequent pertod. Lobules vary in number and are often confined
to one part of the breast. The virgin breast of the early twennes
scldom shows many lobules They are apt to be more numerous 1n
married women and, s would be expected, they ncrease greatly
as the result of pregnancy The rmmature gland s predommantly
fibrous Except m obese subjects there 1s little or no fat.

2. The immature mezoplastic breast Not all breasts show
the expected lobular structure Some are fibrous with a mmimum
of lobular development. It 15 often difficult to say how far these
bressts should be constdered normal They are usually small
Fibrous tissuc makes up the greater part of the gland. There
13 little or no fat. In the younger women there 1s close imitarion of
the adolescent breast, and even beyond the age of thurty years a
sumilar pattern may prevail. However, m abnormal cases certam
differences are seen. The mtraductal connective tissue 18 hyper-
plastic, the lobules are poorly developed and often scanty Some-
times they are numerous, as in fig 177 In many cases the picture
1 typical of the mezoplama of Cheatle and Cutler—mazoplasia
fibrosa of our clasuficatron.

On the x-ray film both types of immature breast are distin-
gusshed by an almost homogeneous opacty of the gland. Trabe-
culge are seldom visible. The only distinction between the
adolescent and mazoplastic glands 1s that 1n the normal immature
breast the surface beneath the subcutaneous fat 18 smooth, 1n the
mezoplastic breast 1t 13 apt to be bossclated.

3 The glandular breast (figs 18, 178) From the late twenties
up to the time of the menopause well-developed lobules normally
occupy the periphery of the breast. The Iobules are not all alike.
Some are budding out mn response to the menstrual cycle, some
are m process of regression, Women 1n the forties may be expected
to exhibst groups of dilated ductules, the counterpart of small
follicular cysts in the ovary As the menopause approaches a certam
amount of mammary dysplasia 1s ordinanly found.
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~two

F16. 177 C 1071. Duct carcinoma Immature breast. Age twenty
years Slowly growing mass in the left breast noted for threcyear

A The left breast 1s larger than the nght The mpple 15 retracted and
flush with the surface The tumor (arrows) can be fantly visuthree
just beneath the mpple Large spicules emerge from 1t and infiltrate
the surrounding tissue The tumor does not stand out fron it su-
roundings duc to the density of the breast The ) 1n orer the tumo”
1s thickened, the mpple s flattened
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Fie 177

A Drawing of left bresst from x ray film. The mpple “n” is shown
flush to the thickened skan. The tumor “1” presents d tentacles

B Right breast. X ray is typacal of the immature bresst,

C. Shicer speimen. Photo shows part of two alices. The Iobules are
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F16 177 C 1071 Duct carcinoma. Immature breast, Age twenty-two
years Slowly growing mass in the left breast noted for three years

A The Jeft breast 1s larger than the nght. The mipple 1s retracted am:
flush with the surface The tumor (arrows) can be faintly visuadired
just beneath the mipple Large spicules emerge from 1t and mﬁlm.u'
the surrounding tssuce, The tumor does not stand out from 1> suee
roundings due to the density of the breast The «kin over the tume
1y thickened, the mipple 1s flattened
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A C

Fie 177

A nflcﬂbrunﬁomxrayﬁlm.'fhempﬂcmn”ushm
flush to the thickened skin. The tumor € presents d tenmacles

B Rught bresst. X-ray 13 typical of the immature breast.

CShc:rrpedmm.Phom;hmpartoftvg)lhcu The lobules are

numecrous but poorly developed and are often represented by grou)
of ducts a3 1n the adolescent, The tumar 13 sprculated, but
secuons showed that its mode of spread was that of duct caranoma
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B

178 C 1046 Scirrhous carcinoma Glandular breast, Age fifty-one
cars Menses sull regular Mass discovered in the nipht breast one
wonth ago.

-ray film of right breast Localized view of the antenor portion of

1¢ breast <hows a spiculated mass

eft breastis typical of the plandular type A few densities supreing

“muld adenoas are seen v Irregular proliferation s comman 8l
the menopiwe and could be interpreted as phy aolopie, rather tha”
pathologic
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Fia. 178

C-Shoerlcumnofngh[hmnthmughthcmpplc.'l'hcmmorwn
removed at buopsy The lobules occup{thcirusmlponnunnthe
peny those nearest the tumor are Whether this

the carcinoma or was the result of sumulatian of the tssus
the tumor camnot be determined. A small fibroadenoma is seen
#ad also portions of v dilated duct ruaning to the nipple
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Typical examples of glandular breasts are most casily studied
1n women 1n the thirties In thus group the x-ray film of the normal
breast with good lobular development, taken 1n the lateral position,
shows fluffy densities at the base and upper part of the breast and
to a rather Jesser extent in the lower part From these arcas fibrous
trabeculee, contrinmg ducts and therr dependent lobules, emerge
more or less clearly and course toward the nrpple. As the subareolar
region 18 approached the lobules become fewer and the lactferous
ducts stand out as relatvely thin cords The larger ducts can be
traced to the fibromuscular pad which underlies the nipple. The
tissue here 13 very dense and the further course of the ducts cannot
be followed The normal breast forms a harmonious whole. While
there are variations 1n the degree of development, amount of fat,
€C., 00 iterruption of the normal pattern 18 discerned.

The glandular type of breast 1s frequently the seat of adenosis,
cither general or focal, and 1t 18 often difficult to draw the line
between the normal and the pathologic. For example, circum-
scribed foc of proliferation are common 1n adolescents As & rule
they disappear as the breast develops, but they may form the
nucleus of a fibroadenoma In adults generalized lobular hyper-
plama may merely show exaggeration of normal features and would
hardly be distmguished from normal breast. On the other hand
adenosis 13 a conspicuous feature of many carcmomatous breasts
The objectron to classfying adenosis as & separate type 1s that
every gradation 15 encountered between normal glindular breasts
and hyperplastic fibrosis The tranution 18 indicated 1 table ITT
The effect of adenosss on tumor type 15 discussed below

Fie 180 C 1448 Scirrhons carapoma Atrophic breast. Age
yean Retracuon of the mght nipple and surrounding akin for tm

months.

A Right breast. X ray shows & charsctenstic spiculated opaaty 1m-
mediately beneath rKemppl&Thmhmarkc?nrpplcmmmmd
thickemng of the dermis The bresst is atrophuc,

B Shcer section. A sprculated tumor les yust beneath the areole. The
dcrmhlhmﬁbrmnt.hickmmg The breast 13 atrophic and farry
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IT.T 352837 FIGNT BUL ST

F16 182 C 459 Circumscnbed carcinoma Hyperplastic fibrosis Age
forty-nine years Patient presented a large movable mass 1n the lower
outer quadrant of the left breast noted for six months.

A X-ray films. The left breast shows a large rounded opacity 1n the
lower portion The tumor margins arc sharply outlined except for the
anterior portion A “ta1l” of tissue extends from the posterior border
of the tumor to the pectoral hne Climical measurements of the
tumor 6 5 cm X-ray measurements 55X 4 5cm Both breasts show
hyperplastic fibrosis " In the upper portion of the right breast 1s a
fluffy arca representing adenos:s

A’. Drawing of left breast; “n,” nipple, “t,” ta1l of infiltraung fibrous
tissuc,

B Shcer section shows a circumscribed tumor cxcept posteriorly w ht‘!fc
fibrous strands 1ssuc from it, and anteniorly where st s adherent to the
skin. The microscopic diagnosis was medullary carcinoma,
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- - - p——

F16. 182 C

C Ducts under higher magmfication show 1ntra- and periductal

fibrosts.
Diagnosis of hyperplastic fibrosis 1s made both from films and scctions.

4. The involutional fibrous breast (fig 179) In a glandular
breast the larger ducts and many of the lobules are contamned in the
trabeculae. As the menopause approaches, the epithelial structures
atrophy and tend to be replaced by fibrous tissue. After the meno-
pause fibrous tissue predominates. The trabeculae are now actually
narrower than when they contained actively functioning paren-
chyma, and unless they are very close together they arc morc
sharply outlined on the film. Typically, the x-ray film shows &
strandlike pattern with bands running from the base of the breast
to the mipple Interspersed may be irregular islands of fibrous
tissue, possibly the result of involution of a postmenopiusal
hyperplasia,

The usual tendency is for the trabeculae to become more
attenuated as age advances. If adipose tissuc 1s also Jard down the
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condrtion merges imperceptibly into the atrophic adipose type.
Excepuionally, no fat 15 found in the breast. The trabeculae lie
close together and appear on the film merely as a dense mass

§ The atrophic breast (figs 180, 181) The fatty atrophic breast
1s characterized by advanced mammaery atrophy with extensive fat
replacement. It occurs followmg the menopause whether natural
or artificial Atrophy is also seen 1n endocrine disorders and
cachexia. Ordimarily atrophy 1s shown by progressive thinnmg of
the fibrous trabeculre. The ducts contaned within them shrink
and many disappear However, the process 13 not necessarily
regular Foa of duct and even lobular proliferation are frequently
met with up to the age of seventy, and even occasionally beyond 1t
In sdvanced atrophy the x-ray film shows a few thin strands
separated by large amounts of translucent fat

6 The byperplastic fibrous breast (figs 182, 184) Hyperplastic
fibrosis i3 the product of a previous abnormalrty, usually adenoss
The sequence of events has been traced by us 1n several pauents
Pathologic sections and x-ray films confirm the existence of stages
intermediate berween adenosis and hyperplastic fibrosis The
change occurs around the ime of the menopause and persists mto
old age. The mammary tissuc presents ducts which may be very
numerons and are often slightly dilated. They are surrounded by a
dente collar of wtra- and periductal fibrous tissue. Typically, a
certain amount of fat 13 present between the ducts although th 18
never excessive. The contrast between the opaque fibrous ducts
and the translucent fat gives the charactenstic stppled appearance
seen on the film and 1n whole shicer sections Prior to the meno-
pause there may be scanty, poorly developed lobules  Later, the
ducts end 1 a clump of fingerlike processes or atrophuc lobules are
scen which resemble bunches of dead twigs Hyperplastic fibross is
seen cluefly in the central and upper portions of the breast and
vanes in extent. Toward the lower margm the ordinary trabecu-
lated pattern prevails Both before and after the menopause the x-
rxy film shows a stppled pattern likely st imes to be confused with
3denoss The supplmg however is more uniform, the opacities
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A A’

Fi1G. 183 Duct carcinoma 1n 2 breast with adenosis m}d muluple
fibroadenomas Chinically unsuspected. Agc forty ycars [he patient
complained of a “lump” 1n the right upper outer quadrant, noted
three months previously On cxamination this was found 1o be on¢ of
scveral small painless nodules scattered 1n both breasts. The chncal
IMPIession was fibroadenoma

A X-ray film shows a tumor (arrow) less than 1 cm 10 diameter inthe
. ” -
arca complained of It contains a cluster of calarfic deposits character
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are small, regular, and more sharply defined They may recall
ndges left in the sand by the receding tide.

Various forms of dysplasia may of course occur together with
cxrcmoma. They are not types of mammary gland because the
manifestations are focal rather than general and do not follow a
single pattern. Mazoplasia cystica, for example 1s vaned m 1its
manifestations, there s no sameness in the radiologic or patho-
logic pattern from case to case Secretory disease produces hittle
or no change 1n parts of the breast away from the Iesion. It 1s most
often seen m otherwise normal breasts The sigmficance of
dysplasia 1n carcmoma 15 discussed mn great detail by Foote and
Stewart (1945) Unfortunately for our purpose, they made use of
paraffin sections and did not study the entire organ. They have
therefore nothing to say on types of mammary gland. Wamwright
cat whole sections of the breast 1n hundreds of cases of carcinoma,
but made no classification of breasts n which the tumors grew

In reviewmg our films 1t soon became evident that tumors fell
to certam categories, dependmg on their contour and on the
presence and type of calafication seen 1 and around them. Of
323 cases of the most common tumor types, 89 (28 per ceat) had
spiculated margms and corresponded pathologically to the so-
called scarrhous carcinoma, 109 (34 per cent) were more sharply
outlmed, aircumscribed carcinomas, and were pathologtcally of
the medullary type, 64 (19 per cent) were duct carcinomas and in
nearly all cases displayed punctate calcifications esther m irregular
clusters or followng the ducts m Lmear fashions Sixty-onc cases
were of mixed type, 20 were arcumscribed with a muxture of
scirrhus, 41 were duct carcmomas with evolution to scirrhus Six

Istic of duct caranoma. Elsewhere patches characteristic of adenoms
are seen and several opacitles which proved to be fibroadenamas.
The ducts beneath the nipple sre dilated.

AduDrlwmgﬁ-omxnyﬁlm.T tumor F.A. fibroadenomas D
(=i N

Pathologic disgnosis Duct carcmoma with transinon to scurrhus
Adenons chicfly type A. Fibroadenoma,
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(1957) that carcinoma cells in themselves do not as a rule 1nd
fibrosis. They do undergo hyaline degeneration and 1n some c
extensive hyaline change 1s responsible for the stony hardnes
the tumor. A very important factor, as Jackson and Orr h
pointed out, 1s the broadening of the intraductal connective tis
layer and the collagenosis and elastosis within 1t. The authors
not refer to the myothelium, but our observations point stron
to myothelial hyperplasia, present to a greater or lesser degrec
the vicinity of nearly all carcinomas, as the underlying cause of
changes 1n the ducts. Broadening of the intraductal layer 15 ¢
more obvious 1n duct carcinoma The authors also state that nip
retraction 1s due to shortening of the ducts rather than to
fibrosis around them. Obviously, as Stewart has pointed out, |
changes responsible for the scirrhous form are degencrauve 3
mostly not of intrinsic origin. They depend on host reaction T
onigmnal structure of a tumor 1s of course obscurcd by the abc
changes, but in most so-called scirrhous tumors some are
especially at the periphery, will show characters which differ fr¢
those of the main mass. It 1s here that evidence of evolution frc
another type 1s likely to be found.

Roentgenographically a scurrhus is characterized by 1ts te
tacled and spiculated margm. Although spicules and sometim
tentacles are discerned i other types of cancer they are nev
as promunent. In a scurhus the large and numecrous projectio
catch the eye and make diagnosis easy (figs. 165, 166).

Circumscribed carcinomas (fig. 182) arc usually of the so-callt
medullary variety They commonly show an alveolar arrangemc:
of large anaplastic cells The stroma 1s scanty. In some of thfﬁ
tumors glandhke structures are reproduced and the descripti
term adenocarcinoma may be used. Stewart rightly objects
“adenocarcinoma” in this sensc since all breast tumors arc (
glandular origin. In any casc, with regard to medullary carcinoma
the distinction has no pracuical importance. Of much preate
import 15 the distinction between medullary and medullary
lymphocyuc, since here, as Moorc and Footc (1949) have showr



Classification of Carcnoma 363
the prognosis 18 relatrvely favorable. The Iymphocytic reaction
depends on immumology rather than bresst structure. Unfor-
tunately, 1t cannot be distingmshed on the x-ray film Adeno-
papillary carcmoma (fig 168) deserves recognstion because of 1ts
slow course, 1ts definite structure and resernblance to a cyst both
dmically and roentgenographically Theoretically, confuston could
arzse between this vanety and duct carcmoma m which mtraductal
papillomatosis 13 often a promunent feature. Practically, adeno-
papillary carcinoma s a crrcumscribed tumor, duct carcinoma 18
diffse and widespread Histologically, adenopapillary has a
general pattern smilar to alveolar carcinoma, papillary areas in
duct carcmoma have a lacelike appearance and alternate with the
“comedo’’ pattern.

On the x-ray film circumscribed carcmomas are scen as well-
defined opactties, sometimes with smooth margims, resemblmg
those of a fibroadenoma or cyst (figs 168-170, 182) However,
careful examinanion will nearly always reveal at least one irregular
border and sometimes a tentecled structure extending 1oto the
surroundmng tissae. Some crrcumscribed tumors may show e
barder of famnty outlmed spicules, but spicules arc always less
pronounced than 1n the typical scirrhus Discrepancy . climical
and x ray measurements of these tumors 1s not es striking as in
scirrhus, and the sign 18 occasionslly absent, In doubdful cases
secondary signs of carcinoma should be looked for The presence
of calcrfication pathognomontc of cercinomas s rare, but would of
course dmch the diagnoss (fig 168)

Duct carcmomas* (figs 183-185) spread viz ducts and mey
remam confined to them for long periods of time or even mde-
finitely (fig 175) In well-cstablished cases, groups of thick-walled
ducts contamning carcinoma cells are often scattered throughout

*Duct circinoms is 0ot am entirefy satixfactory term since it is abo used for
intraduct carcinorma,

The sdoption af Leborgne 8 ) duct carcl saves confusi
hmnmcdbythelmpornnceufhhob-crndml.
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A A
F16. 185 C 311 Advanced duct carcinoma. Agce sity-four years Iht;.
left breast had felt “a little sore” for ninc months, but no mass \\“.:Q
noted unul cleven days previously On esaminauon an 1rrcg1&lnr r!::rc
about 43 3 cm. was felt medsal to the mpple Enlarged nodes s
present in both axillac, but only onc contamncd growth e <cattered
A The x-ray film shows innumerable calafied partic cfg ; e
throughout the breast in glroups and following the linc of the ¢
Hy lastic fibrosis was also present
A’ D_;};c“r&g from x-ray film to cmphasize punctate calmf'u::mon:l ol
B Shcer sections Nipple arca showing hyperplastic fibroas :]1;1 r(‘mvmm
metastasis beneath the skin near the left margn of the lu} i o
Two of the sheer scctions under higher magmficatien :gmm
papillary type and the comedo type of duct cnrcmotmalzzy‘x
"The comedo type presents calafied particles W ihin thee






C Two parafin sections <howing invasien of a lobule by cancer cell-
with destruction of the epi- and myotheltal elements and hyalinisa-
tion of myothehal clements respeetively
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the breast. A peculianty of duct cancers is that even extensive
tumors may be mmpossible to recognize dmcally for 2 very long
ume (fig 192) Sometimes they are nonpalpable, someumes they
are not dusgnosed because of other musses On the x-ray film they
show clearly es one or more clusters of fine caftifications Near
the mam mass the calaficarons are apt to be lmcar Until the
surroundmg tissue 13 myaded the growth comes under the headmg
of carciaoma in sstu. Shonid there be extensive nfiltration the mass
takes on & scarrhous conformation, but if the caloium on the film 15
distributed s described sbove, the disgnous of scrrthus super-
mposed on duct caranoma cam. safely be made (fig. 186) A few
duct cercinomas do not show calcificatrons and it may be 1m-
possible to dutingunh the tumor roentgenographically from other
forms Duct caranomas grow slowly and metastasize late, a
tumor of this type may be of large size snd still be amenable to
surgery, hence the mportance of exact dignoss The relstrvely
ﬁmblcpm@muupmbablyductomrkcdthﬁmmgmd
hyalmxz:mcnuftbcwnllofth::ductawluchrs-fenrurcommtype
afcamnmmm?araﬁnmdnwrﬂmrhbkhypapmuf
myoepithdulccmmthedumandlubnlummdmdm“a
duntance from the growth. Fig Igzummpl‘dmcﬁﬂysmgg
ofmymhdmlhypcrplasmmmponumdmmmhmm
Lbcmpomcwurum.rhbiymdcsprcad,ﬁg‘lumm

nonally well developed myoid barner which woulg t;‘ﬁ’;
tumor remaming m situ for so long

The wtermediate forms (fig. 186) are legs

notlntedscpmmlymou:ﬁnt:])ldy Bd-::;‘mmdm
mekimg separate categories for these growthn necessuty of
them were clasmfied as scarthns In favor of the Ized most of
it can be argued that scirrhos s a2 laer rangement
types Thnuh:gdytmc,butr;ug m‘f:mmcfomn
phmmlynﬂmccofthctypcwmdlm scrrhus takes
prognoss 15 thereby changed ‘mwn“ lost. The
mmoblmmwmmdnmmﬁpmmus
mdicmuuoffumreprmpecmunhcouemw Bives the best
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FiG 186 C 1754 Extensive duct carcinoma with superimposed scirrhus
in a young woman Age thirty-three years Four weeks previously
the paucent had a fall when skung and hit her breast Nothing was
noted at the ume, but a few days later she felt a nontender mass On
caamination a conglomeration of movable nodules extended ncross
the breast above the nipple. Near the outer margin the mass wmned
upward and ended near the avdla The mpple was moderately
retracted Examunation of the breasts by a physician s monthe
before failed to reveal any pathology.

At operation tumor nodules estended across the breast and ended near
2 mass of tumor-contaning pectoral nodes. The larger tumors were
sprculated The breast parenchy ma showed extensive adeno.ps
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Fic 186 B

A. X-ray ﬂmmm view) 13 charscterstic of duct caranoma.
Clusters of particles (arrows) are scattered throughour the
bmut,b\nucmorcmnk:dintheomcrgxmm(mm).lﬂoﬁof
th:ﬁncrplmhﬂumwm]mtmfhotogup ¢ reproduction,

A anmgmdﬁ'ommxriyﬁ.lm. LN * marks an enlarged pectoral

h node.

B Shcer section shows several nodules of growth exrending from the
nipple ares across the breast. Tentucles and sprcules emerge from the
larger masses, but 10 many places clusters of rounded bodies char-
actermstic of duct caranoma are seen along their margins and are also
present 1n the intervening tissue. The nipple 13 retracted.
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Of six possible lobular carcinomas, one was an advanced,
mfiltrating, bilateral growth, grossly and histologically simular to
the mnfiltrating lobular carcinomas described by Foote and
Stewart (1946, 1950) (fig 187). No discrete tumor was visible on
the x-ray film but the entire mammary gland had lost its char-
acteristic triangular shape. The other cases presented multiple foct
originating in lobules. In one, lobular origin seemed certamn; the
others showed a lobular mode of spread and although 1t was
probable that the tumors were of lobular origin, no certain diagnosis
could be made. This group was therefore omitted from the discussion
of tumor types. Four imnflammatory carcinomas were also orutted

Neirther mucord carcinoma nor Paget’s disease are specific
entities. Mucoid degeneration may occur 1n any type of carcinoma.
When degeneration 1s advanced the tumor appears circumscribed
and coarse particles of calcrum are often seen m it (fig 169).
Paget’s disease is most often a duct carcinoma arising beneath the
nipple (fig. 188).

The results of comparison of 323 breast types versus types of
carcinoma are set forth i table IV In ten cases, breast type could
not be determmed owing to nonspecific fibrosis A glance at the
table shows that of 89 scirrhous tumors, 83 (93 per cent) occurred
1n breasts that were otherwise normal For circumscribed and duct
carcinomas the proportions between normal and dysplastic breasts
are reversed; combined figures for both types show only 7 per
cent with normal breasts. The mixed types occupied an mtermed:-
ate position.

The defimtive adoption of classification based on mammary
gland and tumor types must await examination and follow-up of 2
larger series of cases. Meanwhile the dictum that no classification

1s of value unless 1t has clinical as well as radiographic and patho-
logic application prompted the review of the outcome 1 170 €as€s
followed for three years. No final conclusion 1s possible, but so'far
as they go, the statistics encourage the belief that the classification
1s a useful one both with regard to prognosis and as an index of
the tumors which are likely to respond to radical treatment. Since
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Fic 187 C 116 Lobular curcinoms—primary 1o both bressts. Age
e years, On clinical exanmation both breasts were fiem, but
no definrte mass was palpable. Both les were retracted. No tumor
was visible on x ray examination or m the groes en, but on the
X ray film there was complete alteration in the of the glands.
Instead of a triangular breast, the thape was that of a curved sausage.

cally the entire right breast and most of the left breast were
mfiltrated with small carcinama cells separated by demse fibrous
tssue. The cells surrounded the ducts, but seldom mvaded them.

A. Slicer section through the entire left breast at the level of the nipple
1hows a large carcinomatous area which looks like normal breast

as dark points are scatrered throughout the breast and m the nrpple.
A section of the nipple ares 13 magnified about X 4.

B Right breast Paruffin section to show infiltration of tssue by small
tumor cells which conld be musteken for lymphocytes 1 & rapld
frozen section. No cancer is seen in the ducts.
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F1G. 188. C 988. Duct carcinoma. Paget’s disease of the nipple. Age
69 years. Redness of nipple 2 years. No pam, eczema, nipple dis-
charge, or palpable tumor The left nipple revealed a small cuplhike
depression Near the outer margn of the areola was a circular, shightly
raised serpiginous lesion The surface was characteristic of healed
superficial ulcer. Two weeks before operation the mpple was bright
crimson. At operation the color had faded. .

A The x-ray was taken 1n the lateral position, but the nipple 1s not in
profile. The depression, seen at an angle, appears cllipsord rather
than cup-like The thickened margmns are clearly visible Localized
infiltration 1s present at one end of the cllipse. Calcified deposits,
indicating duct carcinoma were scen 1n this area, but arc difficult to
recognize 1n the reproduction,

A’. Drawing of x-ray film.



F1G. 188

B Parxffin sectton of skan near nipple showing Paget cells,

C. Duct caranoma benesth the nipple.

Operation revealed a hard mass 4 mm. 1n dlameter attached firmly to the
nipple. Slight nodularity was palpable along the line of the ducts A
second hard nodule lay beneath the edge of the areols. Sections
showed duct caranoms and typical Paget cells 1n the epithelium,

375
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there was no opportumity of estimating the duration of these
tumors, the best that could be done was to note the outcome m
relation to the size of the mass when 1t was first discovered, and
the type of cancer. The result 1s seen 1n table V. Out of a total of
47 patients with scirrhous tumors, 28 (59 per cent) are dead; of
68 circumscribed carcinomas, 25 (37 per cent) are dead; of 30 duct
carcinomas only 5 (17 per cent) are dead, and of the five, two had
cancer spread all through the breast when first seen. The mortality
for mixed types, 44 per cent, as might be expected, approaches
that of scirrhus.

Many patients with tumors over § cm 1n diameter are i the
termunal stage of the disease They are unlikely to live long what-
ever the original tumor type Therefore no significant differences
mught be expected 1 survival times from the group as a whole.
However, our figures indicate that whereas the three-year death
rate for scirrhus 1 this group 1s 100 per cent, for circumscribed
cancers 1t 1s only 64 per cent This accords with our experience
that some circumscribed cancers are of very large size, but give
no evidence of metastasis.

In tumors of less than 5 cm. the percentage calculations merely
emphasize that the prognostic trend 1s relatively constant for each
type whatever the size of the tumor. It will be noted that the table
shows a mortality rate for all scirrhous carcinomas almost double
that for circumscribed and duct cancers taken together. The
reason for the better prognosis in duct and circumscribed car-
cinomas 15 discussed later. Meanwhile enough evidence 1s on hand
to warrant the assertion that the pattern of carcmomas 15 largely
influenced by the type of breast n which they grow, and that rate
of growth and ability to metastasize are m all probability condi-

tioned by the same factors.
MAMMARY DYSPLASIA AND CARCINOMA~—REACTION OF THE BREAST TO
CARCINOMA

The significance of mammary dysplasia m the ctiology of
carcinoma has given rise to much controversy. A great deal has
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been written on the subject, but unfortunately the conclusions
drawn by different authors are not often comparable and may even
be mvalid, erther because dysplasias have been treated as a whole
and not broken down into separate units or because authors are
not agreed on the pathology, classification, and sigmificance of the
dysplasias they describe Furthermore there are very few reports
which take every aspect of the subject into consideration. Im-
portant autopsy studies omit comparison with clinical matersal;
surgical papers make no reference to autopstes.

Exhaustive reviews of the literature will be found 1n Warren,
Kiaer, and others. Such a review is outside our present purpose
and we can refer only to the most important conclusions as they
affect our own observations.

Shields Warren, 1n his classical paper, has collected the figures
of his predecessors and has given a very careful analysis of the
development of breast cancer in 1,206 women operated on for
benign dysplasias. He found that the cancer rate for women with
preexisting breast lesions was 4.5 tumes as great as for all women and
that 1t was 11 7 times as great for women under fifty years of age.
He could pomt to no one type of leston likely to be followed by
cancer with the exception of mtraductal papilloma. Adenofibroma
on the other hand was very rarely associated with cancer. He makes
no separate category for epithelial hyperplasia, but he does state
that where anaplasia is marked the condition 1s dangerous.
Warren refers to chronic mastitis as an autopsy findmng, but no
details are given.

Among the more recent contributions to the subject, the mono-
graph by Wilham Kiaer deserves special attention. Kiaer sum-
marizes the work of his predecessors. He then proceeds to analyze
in great detail 700 breasts from 350 autopsies and 378 Ereasts
operated on for carcinoma to determune the proportion of “fibro-
adenomatosis” found in each group. In addition, 321 women who
were operated on for fibroadenomatosis were followed for periods
up to thirty-five years. Kiaer divides adenomatosis 1nto thrC;!
grades. Grade I corresponds closely to our adenosis types A an
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B and probably also C, but there 15 no mention of myoepithelial
cells 50 that the proportion of cases which would correspond to
type C cannot be determined Grade II 1s mamly our adenosts D,
put the milder bemgn type of mtraductal hyperplasia 18 also
included. Grade III corresponds to cur precancerous mtraductal
hyperplasia and carcmoma m srtu. Kiaer’s over-all figures show
fibroadenomatosis 1n 33 per cent of autopsy cases as agamnst 60 per
cent of carcomas, but the majonity of carcmomas were assoclated
with Grade 111 fibroadenomatosis No increase m malignancy was
noted 1n Grade I Grade 1I showed shight increased association
with cancer, adenosis D 13 a purely benign Jesion ending m fibross,
and only the berugn type of intraductal hyperplasia was mcluded
in this grade. Of the women with climcal fibroadenomatos:s,
verified by operation, 21 or 6 5 per cent developed cancer Most
of them had Grade 111 fibroadenomatosis

The statiszcs of Warren and Kiaer are condusrve evidence that
mammary dysplasia plays an mmportant part n the geness of
carcmoma and that of the dysplasas, intraductal proliferation 1s
the chuef culpnt. But we need to go further for a satisfactory
solution of the problem. Are any other forms of dysplasia to be
considered precancerous ? Warren does not give sufficent detad,
Kuer confines himself to fibroadenomstoss In “Comparative
Studies of Cancerous versus Non-Cancerous Breasts” Foote and
Stewart have described the basic morphologic characterstics of
300 cancer—contammng breasts from radical mastectomies and 200
noncancerous breasts from partial mastectomies The paper covers
m enormous amount of ground over a wide field and should be
read by all who are interested in this subject No summary could
do justice to 1t. We find oursclves in essential agreement with most
of the authors conclusions and will discuss them in conjuncuen
with our findmgs

Onemcthodofdctcrmmmgt.hcmadcnoeofmammary
dysplasias antecedent to caranoma es well as the effect of car-
cmoma on the mammary gland 1s by study of x-ray films of both
breasts This was done for the 323 cancer cases described 1n the
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previous chapter The x-ray diagnosis of the contralateral breast
was checked m a few patients by direct pathologic exammation of
biopsies from the lesion. In other cases reliance was placed on
pathologic examination of areas in the carcinomatous breasts
which corresponded to the opacities seen 1n the noncarcinomatous
organ. This method of checking is reliable first of all because
similar x-ray appearances betoken similar lesions. Secondly, all
authors agree that most dysplasias are bilateral. For example,
Kiaer notes that severe fibroadenomatosis 1s always accompanied
by a similar milder dysplasia in the opposite breast. We ourselves
have noted that adenosss, in many respects simular to the condition
reported by Kuaer, is practically always present mn both breasts.
Thirdly, experience shows that a lesion may elude detection
clinically or when only samples of the breast are taken for examina-
tion, and yet be demonstrable on the x-ray film.

The cases were tabulated according to whether the patients
were above or below fifty years of age, table VI. The line of division
1s roughly at the menopause but a number of women were under-
going change of life when examined, and corresponding alterations
had to be accounted for. Breasts judged physiologic for the meno-
pause were listed under “normal,” Examination of 113 women
under fifty years of age with carcinoma revealed “normal” breast
pattern in only 16, or 14 per cent. Over the age of fifty the
number of carcinomas occurring m otherwise normal breasts
increases In our sertes of 210 postmenopausal women over fifty
years, 90, or 43 per cent had normal breasts.

Adenosis 1s the principal leston discovered on our films of
younger women with carcnoma. In 63 per cent 1t was the chief
concomitant disorder. As would be anticipated, :n women ?vcr
fifry years the incidence of adenosss dropped sharply. Adeno§ls 18
very common in the general population and 1s usually associated
with premenstrual “tenston.” It was diagnosed erther alonc or with
other lesions in more than half of the patients under fifty years of
age referred to the x-ray department on account of breast symp-
toms. In carlier days, when x-ray diagnosis was still experimental,
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the majority of cases of adenosis with symptoms came to operation.
The diagnosis was thus vertfied. It 1s also obvious that the x-ray
film uncovers many areas of adenosis that would be passed over
chinscally. Actually only a minority of cases develop carcimoma, but
because 1n women under fifty carcinoma 1s usually associated with
adenoss, that minority 1s sigmificant

Hyperplastic fibrosis 1s a sequel of adenosis and probably also
of mazoplasia fibrosa. It appeared 1 45 per cent of the older age
group. Only 24 of 119 examples of hyperplastic fibrosis were seen
in women under fifty years of age. Three had passed the meno-
pause, one had undergone x-ray sterilization, one had a hyster-
ectomy three years before but the ovaries were left mntact. The
remaining nineteen were still menstruating. Most breasts with
hyperplastic fibrosis had either circumscribed, duct or mixed
carcinomas (table IV)., The only case of hyperplastic fibrosis with
scirrhous carcinoma occurred 1n a woman over fifty years of age.

Mazoplasia of the Cheatle and Cutler type, which we designate
as mazoplasia fibrosa, occurred three times with cancer. Cheatle
denied any association with carcinoma. We wish we could say the
same. Carcinoma 1 young women 1 their twenties 1s rare, but mn
two out of three cases which came under our observation, the
growth occurred in this type of breast. The third patient, a married
woman of twenty-one years who had one child, showed a remark-
able degree of adenosis. Unfortunately, no x-ray was available 1n
this case

Mazoplasia cystica was present with adenosis or hyperplastic
fibrosis 1n seventeen cases of carcinoma Six of the patients were
over fifty years of age, eleven under fifty. Mazoplasia cystica accom-
panied circumscribed or duct carcinomas sixteen tumes; 1t was 10t
found n scirrhus. The unexpectedly high proportion n the over
fifty group may be accounted for by the fact that the discase often
has 1ts onset 1n the late forties and the cysts would persist beyond
the menopause even if the adenosis had ceased to be active. The
relationship of cystic disease to carcinoma has been discussed smnce
the ume of Benjamin Brodie. We believe that carcinomas arsc in
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foc1 of adenosis rather than m cysts, but smce cysts are a sequel of
adenoss it seemed 1mportant to find out whether breasts wath cysts
were more likely to contam & carcinoma than breasts in which cysts
were absent, Theorencally, large numbers of small cysts indicate a
more active proliferation and may be expected to give nse to a
larger proportion of tumors Our line of demarcaton 18 perforce
an arbitrary one, cysts over I § cn. m dameter are called large,
multiple cysts around 0 § cm to I cm., with none larger than 1 5
cm., are clessified a3 small. Both types may advance to mastopathy
In cases of mastopathy engrafted on mazoplana the diagnoss s
often a matter of mdividual judgment on the part of the radio-
logust or pathologst. Mastopathy was found 1n 23 cases, or 7 per
cent. Eight were over fifty years of age and fifteen under fifty yerrs
The distributton was similar to that of mazoplasie cystica, Mazo-
plasia cystica and mastopathy were never seen apart from eather
adenows or hyperplastic fibrosis

In our series of 323 carcromas, mazoplasia cysticw occurred 1n
17 cases and mastopathy mn 23, an over-all madence of 12 per cent.
Foote and Stewart (1945) found cysts 1n 37 per cent of cancer
cases The discrepancy between our figures and therrs 3 accounted
by the fact that they include all cysts 1 mm. or more m diameter,
wheress we count as mazoplastic only those which are diagnosable
roentgenographucally, e, 0§ an or more m diameter Cysts
emaller then ths are usually & feature of adencas

But before deciding whether and to what extent mazoplaus
predisposes to neoplastic disease 1t 18 necessary to know the pro-
portion of carcmomas occurring m the course of the disorder In
thus, Foote and Stewrt are unable to help us Their analysis of the
findings of different suthors leads to the conclusion that ‘any
pomt of view one chocses to teke concerning the causal relation of
$o-called chronic cystic mastitis to mammary cancer can be
sbundantly supported from the literature”—an eloquent test-
mony to the absalute necegsity for proper definrtion and clasaifica-
tion of mammary dysplasa.

In x series of 328 cases of combmed mazoplavs cyvtica and



384 Comparative Anatomy, Pathology and Roentgenology of the Breast

mastopathy verified by operation, 180 presented large cysts, a few
of these were solitary; 148 had multiple small cysts. Carcinoma
was present 1 nine cases with Jarge cysts and i 31 cases with
small cysts, an incidence of §0 and 209 per cent, respectively.
From these figures 1t mght be deduced that women with multiple
small cysts are more prone to develop cancer than women with
large cysts. However, the matter cannot be so easily decided.
Unless the small cysts are numerous enough to form a tumor they
are unlikely to attract attention Therefore we have no means of
knowing their incidence 1n the general population

Malignant tumors arise from undifferentiated cells It follows
that before a neoplasm 1s formed there must be cells which are
capable of proliferation. The origin of carcinoma from simple
cysts lined only by a flattened membrane 1s thereby ruled out
The larger the cyst, the less the likelthood of carcinoma. One
would expect a negative correlation between mazoplasia cystica
and carcinoma. But mazoplasia cystica 1s characterized by areas
of adenosis from which new cysts arise. It 1s at this stage, if any,
that dangerous developments may occur. When cell division is
very active, numbers of small cysts are likely to be formed and the
picture is often complicated by ntracystic proliferation. It would
appear logical to assume that active proliferation 1s taking place in
breasts with small cysts and that there 1s therefore a greater
proneness to carcinoma, but until more nformation 1s obtamned
on the 1ncidence of small and large cysts 1n the entire population,
no statistical proof will be forthcoming.

The x-ray film often does not distinguish between fibro-
adenomas and cysts, but this 1s less important than might appcar
since fibroadenomas are usually the result of adenosis and although
they occur frequently in malignant breasts 1t 15 rarc indeed that
they give origin to a carcinoma. In the age group under fifty years,
fibroadenoma was diagnosed fifteen times, but was scldom an
isolated phenomenon. The tumors were usually part of a morc

important dysplasia
Secretory disease was found tn only two patients of the younger
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group In older women it was present m twenry-cight cases of
carcinoma. We believe that this association s forturtous and the
same conclusion was reached by Foote and Stewwrt mn theswr
discussion of “‘peniductal mastitis”—the equivalent of secretory
disease with plasma cell masutis The disorder 18 very common,
some degree of dilatation of lactiferons ducts was present 1n 8 out
of 100 ostensibly normal women and 1n 97 (6 § per cent) of 1,500
women x-rayed for breast symptoms In the total series of carci-
nomatous breests, the inaidence of secretory disease was 9 per cent
It would therefore appear to prevail 1n no grester proportion than
in the general population. The carcinomes always arose at g
distance from focr of secretion and 1n spite of careful search, no
transition between secretory discase end carcmoma could be
duscovered.

Although 323 cases analyzed by us are not by themsclves enough
to be statstically mgmificant, they do afford confirmation of
Warren snd Kier’s contention that “chranic mastitis” or ““fibro-
adenomatosis” 18 an important factor 1n the ctology of ¢arcinoma,
When discrepancies m method of approach, nomenclature, etc.,
are resolved 1t becomes quite clear that the majonity of carcinomas,
86 per cent in our series, under the age of fifty years do so on @
baas of mammary dysplasia. The role of dysplasia m carcmomas
anising after the menopsuse 15 more drfficult to evaluete As age
advances, more and more carcmomas are found in breasts where
0o sbnormalities can be detected In older women a patch of
fibrosis corresponding in location to the tumor was often seen m
the contralateral organ (fig 201) From the age of seventy upward
most breasts contamed scrrrhous carcmomss but were otherwise
normel. There may be some parallel between the origm of car-
Gnoms m women and 1 rabbits as described by Greene (1939)
In Greene’s rabbts carcmomas arose chiefly on a baus of dysplasia
with mtrecystic papillomas But jn some animals the growth
ongmated 1n a duct with no precedmg mammary disturbance, In
t-hcﬂntEl'ﬂ‘ﬂlrvtb(:4.:vndnmrn:mlgfactm'wouls:laec.mtobcnho‘rmcmc
mbalance with preponderance of estrogens, m the second group
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some other cause producing only a focal hyperplasia may come
mto play. Our experience suggests that some cancers in older women
are preceded by a purely focal lesion, but definite proof 1s lacking.

In the previous section we have discussed the use of the x-ray
film 1 conjunction with shcer sections of the entire breast to
evaluate the significance of preexisting bilateral mammary
dysplasias on the etiology of carcinoma. It should be added that
recent x-ray studies indicate that the mcidence of bilateral
mamimary cancer is considerably higher than the 4 to 8 per cent
commonly reported. Indeed we have come to believe that malig-
nancy of the contralateral breast occurs 1n a large proportion of
duct carcinomas. However, growths of this type are so slow that
most of the tumors do not reach climcal size within the lifetime
of the patient Precancerous lesions and carcinoma i situ are
often discovered on x-ray exarmunation of the contralateral breast
of cancer patients (fig. 193). Definite conclusions on the incidence
of bilateral carcinoma cannot be reached for many years, but mn
studying the reaction of the breast to carcinoma the possibility
that its fellow may also be affected must be kept in mind

Unilateral alterations of structure in a carcinomatous breast
may have preceded the carcinoma or may be the result of the
growth of the neoplasm. The precancerous lesion most often secn
1s intraductal hyperplasia already described. In most cases the
precancerous pattern will have been replaced by frank carcinoma,
but 1n early tumors the two may be seen together. The hyperplasia,
overshadowed by the more important leston, will hardly be
remarked Carcinomas may arise adjacent to scar tissuc left by
puerperal abscess many years before. There are also rarc cases
where carcinoma has followed injection of thorotrast (fig. 189)-

Reactive changes 1n response to tumor growth cause secondary
signs of carcinoma seen on the film. Two, namcl‘y, mcreased
vasculanity (figs. 166, 171), and trabecular thickening, arc 1m-
portant. Theoretically, the vascular reaction 1s an unfortunatc onc
for not only is increased nourishment conveyed to the growth, but
tumor cells are carried to other parts of the body.
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Generally speaking for any given type the size of the vesscls
depends on the size of the turmor Epormous vessels are scen m
scirthous tumors of more than 3 cm. m diameter The average
survival trme for these patients 1s less than two years

Trabecular thickening secondary to carcmoma 1s preceded by
myoeprthelial hyperplasia. Myoid proliferation 1s observed at a
distance from the growth 1n nearly all breasts with carcrnoma, The
fact that marked proliferation of rryoeprthelial cells in the vicinity
of 8 carcmoma 18 a sign of malignancy, whereas a similar prolifera-
tion withm a growth 1s the sign of a benign rumor, may create some
confusion. Careful observation of the gross tissue so that the right
pieces will be taken for histologic examunation, as well as expenience
n the behaviour of myoeprthelial cells, 18 requred for correct
diagnosis The Goldner-Masson stam 1s often of considerable
assistance.

The most extenarve hyperplasia of the myoid occurs m duct
carcmomas (figs 174, 185), and may be scen m the lobules as well
@ m ducts The process 1s the same as 1n hyperplastic fibrosis
already described. The hyperplastic myoepithelial cells usually
undergo hyaline degeneration, epithelial cells of the lobules mey
be obliterated end carcmomatous proliferation or infiltration 1
thereby prevented (hg 185) In the ducts the result s mcrease 1n
intraductal tissue which may be fibrillary or hyalme. Jeckson and
Orr (1957) have called attention to the depostt of elastic fibers m
thus layer Thickenmg of the walls of the ducts is certamly a factor
in the prevention of spread of a carcmoma situsted within the
tamen. The effect of hyperplastic fibrosss 13 cvidently a slowmg
down of tumor growth and to some extent prevention of mfiltra-
ton. Our studies on the comparative rate of growth of cancers show
that tumors m a breast with hyperplas of the mtraductal layer
8row more alowly than m 2 breast where the duct walls are not
thickened,

Where myoepithelral hyperplasia m mvolutional fibrosis 13 an
cffect of the neoplasm it does not occur m the contralateral breast.,
Hyperplastic fibrosis followmg dysplasia, on the contrary, 13 &
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bilateral lesion It may be mcreased as the result of the tumor, but
mn 1tself 1t 1s evidence of a preceding dysplasia. On the x-ray film
slight thickening of the trabeculae of the carcinomatous breast 1s
frequently discerned. The increase in thickness of intraductal and
periductal connective tissue 1s actually greatest in duct cancers,
but on account of preexisting hyperplastic fibrosis 1s not always
obvious on the x-ray film. Thickened trabeculae are apt to stand
out more clearly in involutional fibrosis where the carcinomatous
breast can be compared with 1ts normal counterpart

DURATION AND RATE OF GROWTH OF MAMMARY CANCER

A carcnoma may be termed “early”’ because 1t 1s small or
because 1t 1s believed to have existed for only a short time. Both
conceptions are extremely vague and serve no useful purpose. The
only satisfactory definition of “early” carcinoma is a neoplasm
which has not metastasized. Unfortunately, no criterion 1s avatlable

F1c 189 C 953 Carcinoma following injection of thorotrast ﬁfteerfl_
years previously Age forty-three years. Mass near right mpple 0
three and a half years duration Fifteen years before, a fibroadenoma
was removed from the same area An injection of thorotrast wads
given before the operation and the outhine of the tumor was visualizc
by x-ray A second simular bemign tumor was removed four ycarg
later. When the present tumor was discovered the patient rc:fuscf
operation and was treated for two years by monthly injections 0
testosterone The mass remamned stationary The patent dis-
continued the injections and the mass increased steadily For the
last four months there was deviation of the mipple

A The x-ray film shows a spiculated chalky-white opacity just bclm&
and behind the mpple which 1s retracted Pale streaks arc continuc
from the dense area, the site of the original mnjection of thorotrast, 10
the posterior part of the breast The thorotrast 1s just posteror t0
the carcinoma which 1s seen only as a thickening under the skin

B The paraffin scction shows carcinoma (c) and part of the imjection
materal, contained within macrophages (m)

Test for 1onizing radiation was markedly posiuve (10,
minutc recorded by the scaler as agamnst forty per nunu

ground)

000 counts per
tc back-
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whereby this happy state of affairs can be determined at the
of operation. Kreyberg (1953) showed that the tendency to e
earlmess with small size of the tumor is not borne out by i
Of his group of very small tumors more than two-thirds
metastasized when they arrived for treatment. The gene
accepted statement that the longer the delay the poorer the
1s true only for early cancers, the statistics of Bloom (1950)
others notwithstanding. Clinical estimates of duration are no
ously fallacious and statistics have so far failed to take the tyj
tumor nto account. Obviously the prognosis of a duct carcin
with a duration of ten to twenty years cannot be compared
that of a scirrhus which kills the patient 1n three years. There
Kreyberg’s observations that where the time lag between
appearance of the first symptom and treatment was minimal |
50 per cent of patients could count on a five-year survival, inch
too many variants to be practically significant. McKinnon (1!
1 his paper on The Invalhd Evidence for Faith in Early Treal:
makes some very pertinent observations He shows that ther
no real difference between the statistics for treated and untre:
patients with regard to five-year “cures.” In common with I
and Lees (1951), Kreyberg, Bloom, Lewison, and others, he
monstrates that after three years from the onset of symptoms tt
1s a decrease 1n the mortality rate for both treated and untrea
cases. The authors rightly attribute this apparent discrepancy
dafferences in tumor type and host reaction, but make no atter
to define the nature of these differences In the preceding scct
we have outlmned some factors regarding breast and tumor 1y,
whereby the relative malignancy of a carcinoma may be assessed.

Metastatic growth 1s the lethal factor m most cases of bre
cancer Collins and his associates (1956) 1n their study of sccond:
tumors 1n the lung showed that the neoplasms in various parts
the body from which the lung tumors were dersved had nea
always metastasized before the discovery of the pnmﬂf‘}'- T
authors go so far as to suggest that no palpable tumor 15 carly
Since there is no clear evidence that removal of primary canccr §
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any effect on the development of metastases that were present at
the time of operstion, they conclude that delay 1n surgical inter-
vention would mske no difference to the outcome. In certam cases
delay might be of advantage in that a patient may retamn 2 useful
organ for some years longer than would otherwise be the case.

The conclusion to be drawn from the perusal of the literature
1s that not more than 10 to 20 per cent of clinically diagnosable
breast tumors arc actually ‘exrly’ in the sensc defined above.
Evidently ability to metastasize does not depend on size, and
cimical duration bas seldom any relation to the real state of affiairs
But knowledge of true duration of bresst carcinomas might give
an important clue to prognous by establishmg the rate of growth,
It would also allow of a better esumate of the possibility of surgical
cure by determming whether there 18 relanon between rate of
growth and ability to metastasize.

The first step in the resolution of these mponderables is to
determme the average rate of growth of specific tumors For this
purpose the only means at our disposal 18 to calculate the increase
In stze by messurements of the same tumor taken ar suitable
intervals Determunation of the rate of growth of breast cancers
within a reasonable degree of accuracy 1s mpossible by clmical
examination, Only palpable tumors can be measured and in nearly
all cases clmical measurements depend on the degree of induration
of the surrounding tissue and exceed those of the actusl tumor by
variable amounts Much greater accuracy may be sttaned by
means of roentgenograms The measurements of the tumor as seen
on the x-ray film correspond closely to those of the actusl speci-
men. Furthermore, experience has shown that 1t 1s possible to
vuualize a carcmoma on the x-ray film long before it becomes
cincally palpable, If, following Collins, 2 1 0 cm. nodule 13 &
likely mimimal size for clmical disgnosis, the tumor may have
tlready rim more than half 1z life cycle before 1t 13 discovered.
Knowledge of progress dnring the first half of tamor life 18 there-
fore closed o us without x-rays

In a senes of over 400 cases of carcmmoma, srxteen had more
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than one x-ray study Time mtervals between the first and last
examinations ranged from five to fifty-one months. In fourteen
patients the tumor could not be detected chinically at the time of
the first x~ray study In six of these no mass was palpable even at
the time of operation seventeen to forty-six months later. In four
cases a thickening or a mass was palpable at operation, but thought
to be benign by the attending surgeon On the x-ray film all
tumors were diagnosed at the last examination. Obviously the
discovery of malignancy 1s promptly followed by surgery or other
treatment 1n nearly all cases. Exceptions are rare One woman,
seventy-nine years of age, had a tumor of several years’ duration.
She refused any form of treatment, but was obliging enough to
allow us to take x-rays from time to time (Ingleby and Moore,
1956) (fig. 190). Five tumors 0.2—I 0 cm. in diameter, were missed
on the x-ray film due to a lack of experience. In five cases the
human element was at fault. One woman had an obvious lesion in
the contralateral breast which attracted attention. At operation it
was found benign. The x-ray film of the unsuspected breast was
not scrutmized with suffictent care and the neoplasm was mussed
(fig. 191). Three tumors diagnosed by the radiologist were missed
at operation. Two carcinomas were encountered which, at
that stage of our experence, were undiagnosable when first
exammed One was a multicentric carcinoma, probably Jobular
in orign and spreading via 1solated lobules. In the carly stages
the pattern of opacity caused by this tumor was indistingwish-
able from that of breast tissue and diagnosis could not have been

made by the x-ray film alone. Another tumor of lobular origin

corresponded to Stewart’s infiltrating type and occurred 1n 2

woman of forty-seven years Although she had a fatty breast,

rather atrophic for her age, there was no palpable mass. The

first two cxamimations at an interval of six months showed an

opacity along the line of a large duct, but it was not nterpreted

as suspicious of malignancy On the third film taken onc Ycar

after she came to the clinic, the carcinoma was in plain view.

Looking back, it was possible to identify the opacity from ¥ hich



Duranion and Rate of Growth of Mammary Cancer 393

the tumor developed, but even m retrospect nothing dizgnostic
of carcmoma could be detected st the first examination. The
conclusion 15 reached that not all early tumors are diagnosable
even when visible, and only persistent regular exammation will
bring them to ight

The growth rate of these tumors was calculated by trecmg thesr
outlines from successive x-ray films onto squared paper The
approximate volume was estimated and average rates of growth per
month calculated on the basis of an exponential growth pattern
The clessification of these tumors and the increase m size 1n each
group 18 set forth in table VII

The determmanon of growth rate by means of successive x-ray
films 1 open to certain cnticisms which can only be met with
mncreasing experience. More datr are definitely needed before
actual duration can be determmed. Collms and tus associates were
dealmg with metastases which grew at a rate which wes constant
for each tumor as measured by the “doubling time.” The aathors
deliberately chose spherical tumors as effording less chance of
extrancous conditions affecting the rate of growth, Constant rate
of growth, hence wmiform increase 1n aize, would be expected of
umars growing 1n & relatively homogencous organ such as the
lung. The mammary gland 13 not hamogeneous end a uniform rate
of growth cannot be postulated. The fact that breast tumors are
scldom spherical 15 crrcumstantial evidence that growth 1s affected
by the structure of the organ. The surroundings of a small tamor
are apt to be more homogeneous than those of a large one and 2
more uniform rate of growth rught be expected. However, the
mate of merease of tumors belongmg to the same group did not
Vary appreciably with the size of the tumor, and tumors that were
icen more than twice mammmed a fairly constant rate of growth
(fig. 202) Should opportunity arise, & comparison of rate of growth
Of"Pflmirywnhmm:tnsmsmwuu]dthrowhghtonr.hccﬁ"ectof
host tirne on tumor growth,

Duct carcinomas differ from the other two commean forms m
that their spread is mamly via multcentric foar ansmg m duct
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epithelrum (fig 174). The primary tumor increases very slowly
and may remam 1n the stage of carcinoma in situ even for years
(fig. 175) One such carcinoma showed no appreciable increase in
size in four months (fig. 193) When the infiltrative stage 1s
reached, the growth outside the ducts 1s apt to blend with the
surrounding tissue and grossly as well as radiologically a definite

Fic 190 C 1411 Periodic x-ray studies of a growing human mammary
cancer Age seventy-eight years The patient had a carcinoma of long
duration 1n the upper outer quadrant of the left breast, but repeatedly
refused any form of treatment. Her physican hoped that confirma-
tion of the diagnosis by roentgenography might induce her to change
her mund, but this she steadfastly refused to do. However she had no
objection to x-ray studies provided we did not press for treatment of
the tumor In all, 4 sets of films were taken Twenty-one months
after the imtial referral the patient entered hospital for reparr of a
prolapsed uterus At this time she had a mass of axulary and
supraclavicular nodes. She was persuaded to have a simple mastec-
tomy done Recovery from these surgical procedures was poor A
few months later she died with hemorrhage from a long standing
non-malignant duodenal ulcer

A X-rays 1 Roentgenogram on August 18, 1953. A spiculated opacity
1s seen in the upper portion of the left breast Tortuous, partly
calcified vessels surround the tumor The central portion of the
nipple 1s slightly retracted

2. Roentgenogram on July 6, 1954 The tumor shows much the same
over-all features as in 1, but 1s shightly larger. Nodular structurcs
are visible within the mass. The nipple 1s obviously retracted.

3 Roentgenogram on March 9, 1955 The tumor has grown consider-
ably 1n size and has extended towards the mipple Large round
nodules can be discerned on 1ts surface The tumor outlin is smooth
at some points

4 Roentgenogram on May 23, 1955. The rounded nodules on the
tumor surface have increased in size. The nipple 1s cven further
retracted

B. Projection of tumor outlines to illustrate changes 1n siz¢ and rate of
growth Tentacles and spicules arc not included in the arca measure-
ments, since they usually consist of fibrous tissuc rather than tumor

C Shcer section of the carctnoma The tumor 1s mainly mrcum#cnbctci
Beneath the sharp margin an adcnopapillary type of growth can :
discerned Tentacles and spicules typical of scirrhus 1ssuc from on
stde and merge with the surrounding breast
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A B

F1c 191 Rapidly growing scirrhous carcinoma Age forty-five years.
The right breast had a milky discharge from the nipple and ncar the
arcola was a small mass which proved benign. No mass was palpable
in the left breast. The x-ray films of the contralateral breast were not
scrutimzed with sufficient carc. Five months later the patient re-
turncd with a firm mass 1n the left breast discovered one weck before.
At operation she had a scirrhous carcinoma. The asillary lymph

nodes were free of metastascs.
A. X-ray film from first exarmination An rrregularly outlined mass
typrcal of a scirrhous carcinomais scen

B X-ray film from sccond examination The ‘s considerably

larger and more spiculated Scattered ¢ 1ed parncles
arcsccnonboth oc ° . They are the sc . tory discase
and are not relater cinoma.

have been

C Tracngs of tu ~ N SUCCESSIVE

superimposed
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Fi¢ 191 C

boundery may not be seen. The clusters of calarfied particles
pomt out the site of tumor nodules, but the growth rtself cannot
memured.Furcnmp}e,macasccngmﬁcdmmamplmm
Cystica the film showed secondary very small carcmomatous foct
widespread through the breast. They were scarcely more than a
milltmeter in dwmeter and no distinct boundaries could be seen
Ammﬂcucmwhmhtbemgeonmfmcdtoopamebeamch:
could fimd no tumor was observed by us over a period of fifteen
months The growth could not be measured, but the spread of the
disese was followed roentgenographically by the appearance of
tmy calorfications in areas where they were not previously visible.
mﬁmmnmawustﬂlnot palpable when the surgeon finally
scceded to the family’s request that an exploratory operatian be
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16 192. N 971 Unsuspected duct carcinoma. No palpable tumor Age
fifty four years, marmed, had no breast symptoms Premenstrual
Pﬂnmw;l;plnnedufnunctxm:,buthsdcwedanhemmopamc
two years before. Clinical examination revealed lumpy breasts but
D0 specific mass The x ray films showed bula adenosis In
addition the medual edge of the left breast presented very extensive
punctate calcficetion. The disgnosis was duct caranoms. The case
mr&cm:dmmcxpmmctd:mgmwhommmcdhcrmon
for fifteen months but refused to operate becase he could
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An mfiltrating duct carcinoma 3 mm, in dmeter was
ered Microscopic exammation revealed widespread pre-
ous intraductal hyperplasia with extensive calafication of
srated eprihelial cells (g 192)
irt from the difficulties of measuning them, duct carcinomas
problem when 1t comes to estimatmg duration It 18 quite
le for the pnmary focus to remamn stationary for long
s, but secondary foc: may be in a state of active proliferation
ossibility of multiple pnmary foc1 must also be allowed for
t carcmoma which remains true to type may be localized to

32 (continued)

nass suspicious of carcinoma. During this time the area of cald
ton had extended but the tumor was still not palpable, Explora-
7 operation was undertaken at the mnsistence of the radiologst.

2y films mken at mtervals of three, six and five months, respec-
ly The x ruy film shows scattered punctate calcifications patho~
monic of duct carcinoma (arrows) Their number increased
duaily On the lest examunation a marker was placed on the skin
xder to localize the tumor for the surgeon Unfortunately, in the
roduction most of the smaller, more recent calcifications do not
ear

affin sections. (B 1 ) Shows scattered clumps of carcinoma cells,
ienmes with indication of a central Jumen. Two ducts contan
ty clafied carcinomatous debris The larger duct presents a
unar thickemng mn the subepithelial layer containing fine fibrils
| coanse hyaline strands cr with & few corcinoma cells and
lpm ;ﬁ’x (B.2.) Two ducts with cribnform carcinoma and
1 necrotic cells In the smaller duct the calclum
tcles are minute snd include only a few degenerated cells But
se cells as elsewhere 1n the secton and 1n duct carcmoras
n detached from the surrounding living epithelial
nents (of fig 194) The remalns of another duct represented by a
crescent and a lumen filled by a meshwork of
e 13 teen between the cardnomatous ducts. We agree wil
ur and Arkenhead (1934) that this could be a process of
hog, 142% (B3) Precancerous eputhelial hyperplasiz with
othehal hyperplasia m the breast at some distance from the
nrhckufoohmmofthc@thdhlc:mnmedbyStmnin
‘Ymﬂnmhlcmhcrc.'l‘}usmg:thumthfocﬂchmgcin
oty that caranoms in situ is the more
ignetion for the lesion.
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done. An infiltrating duct carcinoma 3 mm. in diameter was
discovered  Microscopic examination revealed widespread pre-
cancerous 1ntraductal hyperplasia with extensive calaification of
degenerated epithelial cells (fig 192)

Apart from the difficulties of measuring them, duct carcinomas
pose a problem when 1t comes to estmating duration It s quute
possible for the primary focus to remam stationary for long
pettods, but secondary foct may be 1n a state of active proliferation.
The possibilrty of multiple pnmary foc must also be allowed for
A duct carcinoma which remams true to type may be localized to

F16 192 (continued)

0o mass suspicious of carcnoms Dunng this tume the ares of cala
ficanon had extended but the tumor was still not palpable, Explora
tory operanon was undertaken at the inmistence of the radiologist.

A. X-mxy films taken at intervals of three, six and five months, respec
tively The x ray film shows scattered punctate calerfications patho-
goomomc of duct carcinoma (arrows) Therr nomber mereased
gredually Om the last examunation & marker was placed on the skin
1n order to localize the tumor for the surgeon Unfortunately, 1n the
repreduction most of the smaller, more recent calafications do not

ippear
B. Paraffin sections (B 1) Shows scattered clumps of carcinoma cells,
tometimes with indication of a central lumen Two ducts contain
partly calcified carcinomatous debris The larger duct presents 2
’miimnrthxckmnginlhc:u 1thelial layer conteming fine fibrils
and coarse hyaline strands t er with a few carcnoma cells and
lymphocytes :‘42 X (Ba ) Two ducts wath cribriform carcinoma and
alafiation of necrotic cells In the smaller duct the calaum
parucles are minute and 1clude only a few degenerated cells. But
these cells as elsewhere 1n the scction and m other duct caramomas
e detached from the surrounding living eprthelil
dnnumgq‘ 194) The remains of another duct represented by a
u‘ucentmdllummﬁllcdbyamcshwmiofﬁbnlhz
Guee iy seen between the carcinomatous ducts. We agree wi
Muir and Amkmhmdm (1934) that this t?e\;liglbc 2 procas of
42 ) Precancerous hyperp with
myothelia] hyperphﬁl in the breast ngpiomc distance from the
mmmhd:ofcchumuoftbcep]thchalecﬂsnmcdbySmnin
culy cancers 15 seen here. This together with focal change 1

polanty that carcinoma 1n mtu is the more sppropriate
dengnation for the lesion
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F1G. 193 Carcinoma 1n situ Agc forty-five years Thc patient was first

A

scen for muluple masses 1n both breasts In the left breast the x-ray
films revealed a small irregular mass, clinically masked by numcrOU(;
small cysts At opcration this proved to be a mucoid carcinoma an
left radical mastectomy was done

X-ray films of the rght breast disclosed an arca 1n the upper outt:
quadrant with minute punctate calaified particles The tumor “"-1‘
partly surrounded by a clear zone, but its posterior border “}ﬂc
shghtly 1rregular Mazoplasia was confirmed by biopsy, but th

Suspicious arca scen on the a-ray film was not excised

Four months later the tumor show cd no apparent increase in /¢
However, there was an increase in the number of calafications ﬂtt.f:
within the lesion. The arca was now removed Pathologic diagnot
Was carcinoma in <itu
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the breast for ten years or longer The contralateral breast may be
affected, but this could well be a second primary The prognosis
becomes considerably worse when the duct carcinoma goes over
mto the scarhous type. Its behavior 13 then that of a scirrhus
(fig 186).

Measurements based on the rate of mcrease of growths of
multicentric origm or of multicentric Jobular spread cannot be
accepted at their face value, Foulds demonstrates multiple cancers
m hyperplastic fox m mice which eventually coalesce to form &
large tumor The same thmg happens 1n human breasts On the
film 1t may be impossible to tell whether the tumor arose simul-
tancously at multiple points or whether a single primary cancer
#xve angm to others by a lobular mode of spread. In esther case 2
sudden mcrexse m size mught be due to coalescence of growths too
small to have been located on previous examinations We have
measurements of one case, N 221 m table VII, apparently of
lobular ongin, with mmute foc: in lobules scattered over a wide
segment of the breast. Three cxammations werc made at six-
mouth intervals and equal increments were noted. The tumor was
onpalpable and measured only 0 2 cm.? at the first cxammation
The growth rate was nearly that of a scrhus, but had 1t been
allowed to continue sts development 1t 13 possible that & sudden
large meresse would have been noted. However, 1n @ case of this
kind, even 5f coalescence of tumor nodules could not be deduced
from the x-ray films, the anatomic speamen would give a clue to
the anomalows messurement.

The possibility of tumor regression has to be kept 1 mind
Unless very careful appraisal of the situation 1s possible, results
of measurements could be extremely msleading Exammation of
CThin cases of recurrent tumors suggests the possibiliy that
Gromoma armng durmg the active stage of adenosis may not
dcdmmdfformmyycan A clear history of carcmoma arsmg
mthcbumof:mmorthathnddmppmrcdmomhsormymn
before was eliarted in four out of 250 cases of cancer The following
B summary of the case hustories
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C 263. The patient, aged thirty-four years, complained of tno
masses 1n the right breast. They were first observed one year before,
following a blow which rendered her unconscious. No clear
history of injury to the breast was obtamed. The tumors described
as “the size of a pea” disappeared two days later. Two months
previous to the x-ray examunation the nodules reappeared and
persisted The breasts were painful for two weeks before the
menses and the tumors were said to increase in size during the
periods. On examination, firm, freely movable, nodular masscs,
tender to touch were found at 5 and 7 o’clock. The x-ray fim
revealed one carcinoma; the other tumor, of microscopic dimen-
sions, was not visible. Adenosis was present in both breasts. At
operation a biopsy was made of both nodules. One of them revealed
a spiculated tumor 1.5 cm. 1 diameter. No tumor could be found
grossly 1n the other, but duct carcinoma and one small scirrhous
nodule were discovered microscopically Duct carcinoma was also
found at the periphery of the spiculated “scirrhous” carcinoma it
the first piece examed There were no lymph node metastascs
The patient has remamed well for five years. The left brcast has
been reexamined at mtervals. When last scen adenosis was stll
present.

C 608. The patient, aged thirty-two years, complained of pain
in the right breast seven months before admission to hosputal, but
no mass could be felt at that time, Two months ago there was shght
trauma to the breast and the patient noted a mass which vaned l‘ﬂ
size, but the variation was not related to the menstrual cycle, Five
wecks before operation she reccived injections of testosteront
twice weekly. Three weeks before operation she was seen b}]f
surgeon who found two tumors 1n the right breast and onc 1n Ui
left breast One week before operation there was only on¢ mass x‘r:
the right breast and none 1n the left. The tumor in the right bres )
was definitely smaller. The x-ray film (fig. 1724) show edasp )C:‘
lated opacity difficult to distinguish from an arca of adcncvf!‘» { )
operation a carcinoma about I cm. in drameter was found in !rr
arca Microscopically the growth consisted of ducthb e struct
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Beyond the main mass were large lobules, some of which were
carcinomatous, others merely hyperplastic. Study revealed exten-
s1on of the growth by transformation of lobules into carcinomatous
areas Slicer sections showed two small spiculated carcmomatous
nodules connected by a thmn strand Lobular invasion by the tumor
could be dearly made out. The axillary nodes contamed small
metastases

C 370 The patient, aged sixty-six years, noted a mass m the
night breast three years previgusly It disappeared a month and 2
half later The present tumor at the same site was found seven
months before the x-ray exammation which revealed a mass 5 cm.
1 diameter lateral to the arcola, attached to the skin. Both breasts
were dense and fibrous, so much so that a biopsy was taken to
exclude tumor i the left breast. Microscopically the carcinoma
was of the circumscribed alveolar type. The breast tissue contamed
narmerous shghtly dilated ducts and atrophic Iobules, the aftermath
of an extensive adenosis The Iumen of the ducts was surrounded
by a broad collar of fibrous tissue (hyperplastic fibrosis) A simular
condition was present 1n the left breast. The patient did well, but
died suddenly two years later from a cerebral accident.

C 1516 Age fifty years Six years ago the patient noted a mass
tn the left breast following a course of hormone therapy for meno-
pausal symptarns  The tumor disappeared spontaneously Three
weeks prior to the x-ray exammation @ mass was noted in the same
locatron, A scuthous tumor, 1 8 cm. diameter; was attached to the
skmn. X-rays showed a dense fibrous breast,

Malignant progression mn recurrent tumars hes been described
by Foulds (1949, 1954) 1n mammary glands of mice and the cases
recorded above are evidence that a similar progression may occur
in worzen Women and mice were alike 1n that there was no con-
stant time interval between the disgppearance of a tumar, s
recurrences, and 1ts malignant manifestations The mouse tumors
were hormone responsive They grew dunng pregnancy Some
mcreased progressively, but some regressed partially or completely
after parturtion After 4 Jonger or shorter tune, hormone respon-
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F1G. 194. C 173 Adenosis. Marked intraductal hyperplasia with calci-
ficatton. Age 49 years. Freely movable mass 32 cm. noted onc
weck. Operation specimen revealed a few small cysts and onc com-

pact glandular area

A Shcer section away from the tumor shows adenosis A and B with
occasional formations characteristic of type D,

B 1and2 Paraffin sections from the acircumscribed nodule. The cpithe-
Lal cells are extremely hyperplastic They vary considerably 1n siz¢;
the majority arc larger than normal Degencration of indn idual cells
and of small ccll groups 1s a prominent feature. Calafication 1s
common (2 “c”); 1t may be confined 1o one cell or form part of o fused
cell complex. Clumps of degencrated cells are found more often 1n
the wall of the ductules than in the lumen A pecubar feature and one
not often cncountered mn our experience, 1s the presence in mans
places of a calcified cell or cells surrounded by functional epathelsum
The myocpithchum s markedly hyperplastie, but the cells are
regular and their des clopment follaws the pattern common to benyn
hyperplasias 1 “d” 1s an intralobular duct covered by 2 denns

myothehallayer. In 2 hyalinizauon of hy pertrophied fibers fias begun
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siveness was lost and the tumors contmued to grow, The time
factor for loss of responsiveness was extremely variable, It might
exceed the life span of onc amimal and the change might be
observed only after grafting into a second host. The changes in
Foulds’ mouse plaques during regression following pregnancy are
certainly akin to those of human adenosis In some mice munute
foci of carcinoma were detected in the degenerating arcas. One
suspects that the malignant cells survive the general destruction of
the epithelium 1n the plaque and are the nucleus for the subsequent
neoplasm A simular focus in humans would be far too small as a
rule to be detected clinically and would have little chance of being
mncluded 1n a histologic section. Figurce 194, the only case of its
kind we have encountered, illustrates a possible precancerous
lesion arising 1n an area of adenoss. If a plaque of adenosis in a
woman 1s going to be the site of a carcinoma, mcasurcment of the

F16. 194 (continued).

The 1nterest 1 this casc lies 1 the sharp contrast in behavior of
cpithelium and myoid As regards epithclium the question of mahg-
nancy is raised by the irregularity of the epithehal cells, the large
size of many of them and the calafication of degencrated clements.
But the regular formation of myothcehial cells 15 not to be expected 1n
the tumor area of a fully developed carcinoma and the diagnosis of
cancer could therefore be accepted only with the greatest reservation.
The state of affarrs 1s comparable to that scen n fig 174, p 334
where precancerous cpithehum is surrounded by hyperplastic
myothehal cells. In duct cancers 1t 1s usual to sce fairly large clumps
of degenerated cells which then become calafied. Here the process s
taking placc 1n a lobule. Single cells or clumps of two or three under-
go calaification and the adjacent cells retamn their vitabty It could be
that the vigorous myothehal reaction 1s duc to the greater funcuanal
responsc of lobular as aganst ductal tissuc., In the case under con-
siderauon 1t 1s perhaps reasonable to regard the lesson as precancesous
and the myoid prohferation might well have been successfut m ?';

venung the development of chinical earanomn ofthc Iobular ¢y pe . t

35 tempuing to speculate that prompt and cffective laving d‘mm‘ nl. i't

myoid barricr 15 the reason for the comparative ranty o Inbuhag
carcinoma But without more cxperience and <tudy of the tupz @

leston no conclusions can be drawn
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plaque mught be mustaken for that of the neoplasm itself and a
completely false 1dea of the rate of growth obtamed

Lobular hyperplasia imtiated by pregnancy anteceded tumor
formation 1n the mice, lobular hyperplesia (adenosis) preceded
carcmoma m the first two women with recurrent tumors and
probably did so m the last two Case 370 which was adequately
studied gave clear evidence of adenosis which had preceded the
fibrosis In view of the very long latent period which may intervene
between the disappearance of a tumor and 1ts return with progres-
sion to malignancy, 1t 1s farr to assume that the tumors under
considerution origmated many years before, durmg the florid phase
of adenoms The tumeor sparked by the admimustration of estrogens
was probably a recurrence. The part played by hormone medica-
tion in the genems of this carcmoma can only be a matter for
speculation, but the case history should serve &3 an additional
warnmng of the madvisability of prescribmg estrogens m cases of
adeposis

Although mvestiganion of tumor duratton 1s still m 1ts nfancy
two pomts are clear (1) The average rate of growth of scirrhous
carcnomas  greatly exceeds that of arcumsenibed and duct
varicties, The excess 1s well outside the margin of error and con-
firms previous observarions that patients with scarhus succumb
to the discase earlier than those with crcumscribed or doct
carcmomas (2) The second point concerns the length of tume that
2 tumor may exist before cliucal diagnosis 18 possible A time
lapse of forty-six months occurred m 2 woman with sdvanced
mazoplasia cystica, which effectively prevented clinical recogmition
of a duct carcinoma A circumscribed carcinoma, C 1195, was still
not palpable after more then twenty-one months Cancers have &
much longer life than clmicians usually realize. Arumal expers-
ments translated mto terms of human life span suggest that 1n man
4 carcnogenic agent takes ten years or more to produce a tumor of
omical suze, The facts of ammal experimentanion are well known
in theory, but therr significance 18 often lost might of when it comes
to desling with humam cancers When all the data are taken 1nto
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consideration 1t must be conceded that few palpable tumors may
be thought of as early.

So far our measurements have taken no account of secondary
breast tumors In duct carcinomas, apart from possible transition
to scirrhus, secondary foct do mot greatly alter the prognosis.
‘Tumors that produce metastases 1n lobules at a distance from the
main growth are certamnly more virulent, but since only one neo-
plasm of this type has been measured we have no statstical con-
firmation of this opinion.

The work has scarcely begun and some considerations are
theoretical rather than practical. What 1s being measured is the
over-all increase 1 volume of tumors 0.4 cm. 1n diameter or larger
and not the rate of growth of any one part of the tumor. While 1t 1s
necessary to be alert to possible sources of error, the x-ray film
remains the only way of measuring the rate of growth of a tumor
and of giving a reasonably accurate 1dea of its duration.

UNSUSPECTED CANCERS

Discovery of an unsuspected neoplasm 1s perhaps the most
important contribution that mammary roentgenography has x.nadc
to the patient’s welfare. An unsuspected cancer 15 onc which a
practitioner of average ability 1s unable to diagnose. The word
average 1s stressed because most women come under thc‘ C{lrc f’f
their personal physician who cannot be expected to specialize in
diseases of the breast. Top-flight surgeons arc scldom wrong in
their estimate of a tumor they can fecl, but even they arc not
likely to discover an asymptomatic, nonpalpable ncoplasm. In an}f'_
case 1t 1s impossible to refer every woman to 2 breast surgeon 0
the first rank. Some ancillary means of diagnosis 15 nccessary.

Broadly speaking, unrecognized cancers arc cither palpable
tumors erroncously diagnosed benign, or nonpalpable, tumors.

all into four groups:
Thrc.yfi palpable tug;orpw diagnosed bemgn The surgeon fcclz:
solitary movable mass or multiple masses which give the impr
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ston of cysts or fibroadenomas (figs 195, 196) A solitary, smooth,
movable cancer 18 usually of the crcumscribed varnety Even
roentgenographically 1t may be hard to disnngush from a cyst,
unless part of the margin s irregular or a “mil” of fibers 1ssues
from the growth at one pont (figs 182, 196) Age of the patient
and chinical history should always be considered before making 2
diagnosis of cyst In cases of doubt recourse may be had to aspirz-
tion. Multple discrete masses may turn out to be duct carcmoma
(fig 186) On the film the diagnos:s 1s very casy to make, but the
clmical findmgs are 30 unlike those of carcinoma that an inexpert-
enced surgeon may refuse to behieve the roentgenogram.

2 Many unsuspected mahignancies lurk in lumpy breasts with
no dommsnt mass The nodules are usually bilateral, they are
wregular and vary 1n size. Most often they are due to adenosis,
sometimes to mazoplasia cystica arismg on the basis of adenosis
Occasionally fibroadenomas are present These women suffer from
multiple surgical interventions Some of our patients had under-
gone as many as four operations before the carcinoma was dis-
covered on the x-ray film. Figures 183 and 193 illustrate typical
cases

3 Pantients in the third group present no palpable mass Vague
symptoms, cxpressed perhaps by a ¢ drawing feelmg” or an un-
unusual type of pamn may arouse suspicion in an experienced
observer Symptoms, however shight, with no discoverable cause
demand X-Tdy Investgaton (ﬁg 197, 158, ZCD)

4. Some carcmomas are completely asymptomatic. No mass 1s
felt and nothing draws attention to the disease. Asymptomatic
women are unlikely to present themselves for examination, but m
a recent survey of 1,300 volunteers, cernified by their doctors to be
free of any breast lesion requiring surgery, cancer was discovered
e fifteen. Figures 193 and 199 illustrate two of these cases

An analyws of the distribution of the four groups 1n fifty-eight
clmically unsuspected carcmomas showed an mcidence of s2, 23,
17 and 8 per cent, respectively

Although occult cancers are not unsuspected and are therefore
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A B

F1G. 198 C 2396. Nonpalpable carcinoma Patient aged forty-two ycars
Complained of premenstrual pain 1n the left nipple for six weehs
She claimed that there was slight retraction, but this, although noted
at the time of operatuon, could not be venfied by the attending
physictan There was no palpable mass X-ray caammnation was
requested as part of a check-up before the patient went abroad

The x-ray film shows a small spiculated tumor 1 cm in diameter just
beneath the nipple A few minute calaified particles are <ecn 1n it
The mpple is shghtly retracted. Drawing from a-ray film shows
rclation of tumor to mpple Pathologically the tumor was a duct
carcinoma with transition to scirrhus
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cases with symptoms Not sufficient time has elapsed for similar
data to be available for the breast, but from what we know of
tamors that were mssed and picked up three or four years later,
Rugler’s conclusions are valid 1n prmaple for mammary cancers

Even after the lapsc of many months most of the preclmical
tumors of our scries had not metastasized to the axillary nodes

FI6 199 N 355 Uns ed asymptomatic carcinoma. Age forty-one

years Scmbyphymmmmonth:bcfmfmpmmﬂ
1n both breasts Muluplcwﬁmmpulpatcdbﬁxtmlly)(mym
show an area of increased denmuty in the outer on of the breast
(arrow). Ita margins are wrregular and faintly spiculated. No calafica-
tion was visible Operation revealed a duct caranoma.
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re

dend 11272 12

A B

1G 200. Lincar nodular thickening 1n both upper outer quadrants
masking carcinoma of the left breast Age forty-two ycars The
patient presented herself with tender cordhke thickenings in both
breasts near the axillac. Last menstrual period was seven years before
following hystercctomy for myomas

. X-ray films show the upper portions of both breasts near the axillac
The right presents a spiculated mass a httle over 1 cm 1n diameter,
typical of sarrhus (arrows). An opacity, the cord-hke swelling felt
chnically, 1s scen below the tumor. The left breast presents a similar

cordhike opacity.
Shicer section of tumor.
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Table VIII 1s an analysis of 209 consecutive cases of carcinoma.
Clinically, malignancy was erther dlagnosed or suspected 1n 151
cascs, roentgenographucally, 194 cases were so labeled. The
diagnosis of “suspected malignancy’ 15 here considered the
equivalent of “carcinoma ’ Definitive diagnosis must be made by
operation 1if necessary In practice the pauent will be brought to
trestment 1n the same way as a pauent labeled *‘carcmoma,” but
with more hope of avoidmg a mutilatmg operation In this series
the radiologists dmgnosis compares favorably with the surgeon’s
impression—194 cases correctly diagnosed by mdiologists as
agamst 151 by surgeons The surgeons, however, should not feel
discouraged, since of §8 climcally unsuspected cases, 48 were
disgnosed and brought to treatment on the basis of the x-ray film,
Five cases recognized clinrcally were nussed by the radiologust, 10
of the 209 were mussed on the film and clmically The figures
suggest that if surgeons and radiologsts will combme their skills
95 per cent of cancers will be recogmized and many early tumors
will be uncovered while still m the operable stage.

Hitherto the detection of @ mass i the breast has been left to
the attendmg physician, the surgeon, or the patient herself In

TABLE VIII

COMPARISON OF ROENTGEN AND CLINICAL DIAGNOSES IN 209
CoNsECUTIVE CASES OF BREAST CANCER

Diagnosis Correct Error
ct 1 151 carcinomss dugnosed or | 58 called
) suspected, 72% benugn, 28%,

X ray 194 carcinornss disgnosed or | 15 called
smpected, 93% beaign, 7%

Combined x rayand| 199 carcnomss dugnosed or | 10 called
clinica! exam. swpected, 95% begn 5%

-
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spite of mntensive propaganda and imsistence on early diagnosis and
treatment, no real improvement in mortality statistics has been
accomplished. The average diameter of the tumor when first scen
is still 3.5 cm. Even when a mass 1s found the differentsal diagnosis
1s so uncertain that surgeons advocate resection of any dominant
lump and leave 1t to the pathologist to decide on 1ts nature. One
unfortunate by-product of this plan of treatment 1s the blunting
of the surgeon’s clinical sense. Meticulous attention to ustory and
symptomatology 1s needed to alert the diagnostician to the possi-
bility that he 1s dealing with a small carcinoma If operation is to be
performed anyhow, a certamn carelessness 1s likely to develop. A
young resident voiced this attitude when he refused at first to
interest himself 1n an exhibit of diagnostic x-ray films of the breast,
saymg, “What’s the use, a lump must be operated on anyhow.”
Fortunately the demonstration of cases where operation was not
indicated and of tumors which could not be discovered except by
x-ray examination induced him to change his mind.

The fact must be faced that once a tumor becomes palpable the
chances of cure are seriously diminished. Even nonpalpable
growths are not always early, witness the sentiel nodes of occult
cancers. We 1nsist that a palpable tumor 1s a Iate tumor. The chief
hope of cure at the present time lies 1n early diagnosis and 1n the
present state of our knowledge carly diagnosis 1s only possible by
means of the x-ray film Mammary roentgenography should be
taken up by health clinics as a routine measure along with chest
examinations. By so domng not only will many more truc carly
cancers be discovered, but with increasing c\perience, pre-
cancerous states—especially intraductal hyperplasia—will be
recognized. Although many lesions of this type have already been
uncovered, we believe that as is inevitable 1 the present state of
our knowledge, an cqual number have probably remancd unde-
tected. Further experience along this hine will be sought, for with
the removal of every precancerous lesion a mutilating operation if

not a lifc has been saved.
This 15 not to say that every tumor can be diagnosed roent-
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genographucally In the previous section some account was grven
of cases that were mussed But 1t must be remembered that months
or years may pass before a prechnical tumor gets to the stage of
being recogmzable on physical exammation The radiologist may
muss the chance for cure. The only consolation 1s that at the ume
when he tackled the problem no one elsc could have made the
diagnosis

THE SCIENCE OF COMPARATIVE PATHOLOGY AND RADIOLOGY

Our studres were onginally directed to perfectung roentgeno-
graphuic disgnosis of breast lesions The method used mnvolved
comparison of films with the actual tissue cut mto slices and stained
with hematoxyln (Appendix III) The tissue was cut as far as
possible in the axis represented on the most characteristic film. The
over-all view given by shicer sections 15 especially valuable for
demonstrating normal and abnormal architecture 1n the breast,
Long famiharty with lestons shown by this methed made dg-
nos1s easy, and once the lesions were recogmized 1n the section they
were not difficult to pick out m the sometimes confused medley
scen on the x-ray film. The x-ray film gives a tridimensional
picture compressed mto two dimensions The slicer gives only a
two-drmensional view One section does not show all the structures
represented on the film, but when seral sections are made it 1s
possible to get a compoarte visual impression of the entire breast
If patterns appear which the pathologmst does not recognize,
further study must be undertaken until the unidentified shadows
are matched wrth the structures they represent,

As would be expected, ability to see and recognize the enormous
vaniety of shadows displayed on the x-ray film was not acqured 1n
1 day Eight years of constant study and practice have gone nto
the making of such results as we have now achieved In early days
4 good view of a palpable cancer was considered worthy of praise.
Now we arc striving to perfect our methods for uncovermg non-
p;tslhp-ablt cincers and precancerous stites And the end 1 not m
sigant,
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The application of comparative radiology and pathology to
roentgenographic diagnosis 1s only ane side of the story The
reverse procedure, the review of pathology 1n the light of the x-ray
film 15 equally important. Most pathologists must perforce be
content with the very hmited view of @ mammary disorder afforded
by histologic sections While mucroscopic preparations are offtimes
the only means of identifying a speafic lesson they are msufficient
for study of nosologic entiues Morcover, 1t 1s not possible to
observe changes m ussues by excision of the part concerned. The
natural hustory of diseases 18 thereby lost to us Ideally every opacity
seen on the film should be capable of interpretation by the patho-
logst. Two factors interfere with the realization of this ideal The
first 13 the overlappmg of structures on the three-dimensional film.
The second 13 the difficulty of bringing objects at different levels
mto the same focal plane. On any x-ray exposure with a short film-
target distance, tissues not close to the film are out of focus Hence
1n a lateral view structures 1 the median part of the breast are
slightly blurred. In the A.P or cephalocaudad view elements 1n
the upper part of the breast are farthest from the film and may not
stand out distnctly For mstance, the spicules of 2 sarrhous
caranoma mght not be visualized and unless a second film 18
taken at @ different angle the radwologist might be musled, It 1s
rather common for cysts, clearly visible m one view, to drsappear
completely 1n films taken from another angle. For this reason two
pictures 1n different posmons are always made. Technics should
vary whenever necessary m order to get the lesion as close to the
film as possible,

The two processes of identification on the film of structures

Fi6 201 C375 Sarrhous carcinoms of nght breast fibross 1n corre-

drant (arrow). An clongated opacity, pathologically conmsting of
g:‘mﬁutdmﬂ] omaoel.h,c:ncn.d; nf pple. The Ieft
bn:a:t(B),prcscnunﬂbmmpamhcomspundmgmloudon to the
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familiar to the pathologist and :dentificatton m sections of previ-
oualy unobserved processes are closely intertwined. Indeed, so
close 1 the connection that the two elements are hard to dis-
entangle. For example, adenosis was first called to our attention
by the fact that numbers of cases of so-called ¢ cystic disease”” were
sent to us m which no cysts appeared on the x-ray film. We
followed the cases to the operating room. No cysts were present
m the excised tissue. The films were restudied Charactensuc
opacities were found which followed the arrangement of corre-
sponding groups of hypertrophied lobules visualized in shcer
sections of tssue from the cases operated on. The problem of the
nature of the cystlike souctures felt clmcally mught have been
solved erther way Actually it was the pattern of opacity on the
film which furnished the first clue to the nature of the lesion and
gave impetus to our study of adenosis

Secretory disease 13 a good example of the way in which
roentgenography brought together scattered observations extend-
mg over many years and wove them into a coherent whole,
Different facets of the disorder were long known as “comedo
mastitis,’ “varicocele tumor,” “periductal masutis,” end “‘mam-
marty duct ectasin.”” In 1939 we called attention to the connection
with plasma cell mastits But not until the various phases of
secretory disease were reflected on the x-ray film wes 1t possible
to correlate the pscudolectatton which could start deep in the
breast, with dilared ducts, fibross, and finally calafication. The
connection with plasma cell mastins was confirmed and further
studies revealed the hink between plasma cell mastitis and intra-
mammary abscess.

Anztomic studies 1n normal women are possible only by means
of the x-ray film Observutions on the changes in lactiferous ducts

F16 202. Loganthmic prorecuon of volurne increases in sixteen wn
treated hﬂc Tl;l]noredvollmna nfc;-unecn
mammery cancers been plott ogarithmu d lines

md.rutcrucc:nive:nmimﬂomofthcnmewc(q‘uilcﬂl),
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during the let-down in nursing mothers could have been made
no other way. But had it not been for a thorough background
knowledge of breast anatomy the sigmificance of what we saw
might well have escaped us.

Pathologists have been stirred to a better appreciation of types
of calcification and of their significance 1 breast disease by the
discoveries of radiologists. Calcification in bemign conditions 1s
chiefly of importance as mndicating an obsolescent lesion which
does not need operation The typical minute punctate calcifications
of malignant disease may signify mtraductal carcinoma in situ, but
are much more likely to stem from a frankly malignant lesion The
pattern of calcification may be pathognomonic for duct cancer and
if no tumor margin is seen an uncomplicated or “pure” duct
tumor may be postulated The chances for cure are excellent. If
the tumor begins to show spiculated margins 1t 1s probably of the
mixed duct-scirrhus variety and prognosis 1s less happy. Although
the x-ray film is usually the better guide, the pathologist should
study the histologic site and character of calcification along with
other features of the tumor. A better msight nto the degree of
malignancy of a particular growth may be gamned thereby.

Perhaps the most important outcome of the combined method
of approach 1s the classification of certan common types of
carcinoma and their correlation with the type of breast in which
they grow, their rate of growth, and their prognosis We have
always been aware of the wide margin of variability 1n normal
breasts, but the existence of distinctive patterns of mammary
tissue which admitted of classification was not discovered until
some 700 x-ray films had been scrutinized 1n an cffort to determine
the kind of breast which might predispose to malignant discase
Once scen on the x-ray film, breast types could be identified i
shcer sections with comparative case, but duc to the snznll ared
under scrutiny they were not diagnosable by ordmary histologic
methods. When it was shown that scirrhous tumors occurred

chicfly 1n normal types of breast and the much less malynant
circumsenbed and duct carcinomas in breasts wath dysplasi, and
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when evidence was obtained that growth mn the two last-named
tumors procecded at a much slower rate than m scirrhus, histo-
logic study could come into its own Anatomucally, hyperplasia of
the myoepithelium could be mvoked as the principal barmer
rerarding passage of the tumor from duct lumen to surroundmg
structures The curtous drop 1n mortahty after the five-year period
18 thereby explammed A palpable scirrhus 15 usually fatal within
five years At the other end of the scale are the duct carcinomas
which, if they remain true to type, may last twenty years or more,
Crrcumscribed tumors are intermediate 1n therr effect, our expeni-
ence suggests that thesr average duration is around seven to ten
years These studies are still in thewr mfancy Much work 1s needed
before the results can become defimitive. Meanwhile enough has
been done to establish the value of 3 new approach to the problems
1nvolved.

Ongmal mvestigations by new methods involving 50 extensive
a subject as the human breast cannot m the nature of things be
complete, Our observations msy be compared to a scaffold. The
building 13 far from finished. The reader will find many loose ends
and much to cnticze. In eny research there 15 ebb and flow of
contrediction and confirmatton It 18 precisely to encourage the
testing of our conctusions and with the hope that others will add
to the superstructure that this volume 1s published.
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Appendices

APPENDIX 1
VOLUME CHANGES IN MAMMARY DYSPLASIA

Figure1 Volume changes in a case of fibroadenoma.

The fibroadenoms occurred in a volunfeer aged twenty-one years,
who came regularly for measurements The nght breast showed a
normal cycle, the left contained a fibroadenoma about 2 cm, 1n diameter
1n the upper outer quadrant and, except for onc premenstrual measure-
ment, was a little larger than the nght breast The chief difference in
the graphs is that the left bresst shows a postmenstrual rise rather then
u fall after the 29 days cycle. Fibroadenomas containing active mammary
parenchyma undergo cyclic changes, but growth and regresuon lag
behund the rest of the breast. It is possible that delayed cyclic enlarge-
ment of the tumor rather more than compensated for regression 1n the
rest of the breast,

Figure I Volume determinations 1o two cases of mammary hyper-
trophy

A. A girl of sexteen years with right unilateral hypertrophy showed
quute different graphs in the two breasts At the ume the messurements
were made the patient was undergoing & course of x rey treatments to
the plturtary The hypertrophied breast dimmished in size, the contra
lateral breast showed no change.

B. Aged twenty two years, this gir had hypertrophy of both breasts
with premenstrual pam for two years The graph shows no correlation
between the breast volume and the menstrual cyde.

Fagure I11. Severe dysplasia associated with distnt bacterzal foci.

M. F and J A. Vastine (1947) noted that fod of infection maybe
aszocisted with pam in the breast and that these patients do not respond
to piturtary reradition The following case of mazoplexds cystica with
secretory disesse and plasma cell mastins responded poorly to prurtary
Irradution, but improved dramatically after removal of abscessed teeth,
Severe premenstrual pain and swelling had been preseat for two years
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Simple mestectomy was performed on an enormowly swollen and lvid
nght breast. Pathological exammation disclosed advanced mazoplasia
Cystuca, secretory discase and plasma cell masting. Bacterological ex-
¥nmation was negative. Volumetric measurements of the left breast
were made three months later when sumiler symptoms of mmtense pre-
menstrual swelling pein, and lividity were present. It could be presumed
that the pathology would be airmlar 1n the two breasts The breast

Ficuse 111
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volume on the first day of the menstrual period was 1245 cc® Abscessed
teeth were then discovered and when these were removed the breast
volume dropped sharply Just before the onset of the next menstrual
per1od 1t was 635 cc®. Relapses occurred due apparently to activation of
bactenal foci, but pamn and swelling were much less and gradually
ceased

APPENDIX II

ROENTGENOGRAPHY OF THE BREAST—TECHNIC

Roentgenography 1s preceded by a clinical examination A marker
may then be placed at the site of a dominant mass or wherever a lesion
1s suspected In this way the radiologist’s eye 1s directed to important
fields, and, when occasion warrants, fresh examination may be made of
the suspected area Marking of scars 1s also advisable.

The x-ray exammation comprses lateral, cephalocaudad, and spot
film projections of both breasts The lateral views of the breast arc taken
with the patient lymng on her side and the breast supported on wooden
blocks or sand bags 1n order to obtain a true lateral profile. The tangential
cephalocaudad views are taken with the patient standimng erect with the
breast supported on a platform which can be raised or lowered. In both
views, care 1s taken to mclude the entire breast from the pectoral lin
to the nipple This 1s especially important 1n cases where a tumor hies
close to the chest wall. The spot films may be made at any angle 5o as
to bring the area under study as close to the film as possible. From the
lateral and cephalocaudad views which are at right angles to cach other,
1t 15 possible to localize a tumor and plot 1t on diagrams for surgical
approach

Nonscreen film is essential A semicircular cone is used and the flat
side 1s shaped so that 1t can be placed against the chest wall Smallc;
circular cones are sustable for the spot film projections Compression 0

the breasts 15 achieved with the cones The factors commonly employed
by us are 25-35 KV, 1-3 scconds, 100 MA, and 14 inches film-target
distance The focal spot 1s 0 3 mm Exposure time docs not depend on
the size of the breast, but on 1ts density, therefore, longer exposurcs nr;
usced for densc young breasts while shorter exposurcs will be foun
adcquate for large fatty breasts. A breast contaiming a large tumor as H:
advanced carcinoma requires longer exposurc time than 1S norm?
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counterpart. A technic chart based on breast densities and film target
distance can be devised for the benefit of inexpenienced technicians

Meticulous attention to technic 15 necessary if utmost detml on the
film 13 to be obtained, and without rigid care to technycal factors, com-
parative penodic studies are not possible, Our films are rounnely shghtly
overexposed for the purpose of revealing minute calcifications and the
structures in the thicker portions of the breast. Bright spotlights are used
for viewing the films

APPENDIX T
SLICER METHOD FOR THE PREPARATION OF LARGE BREAST SECTIONS

Apparatus requred
Commercual Meat Shicer
Domestic Refngerstor

Method

Fix in 4 per cent formaldehyde for as long as necessary dependmg on
the size of specimen, Very large speamens may be cut into thick
paralle] alabs and fixed agunst a flat surface. The specimen is frozen 1o
the freezer compartment of an ordinary refrigerator Care must be taken
o solidify the tissue without overfreezing The specimen should be
wrapped in & moist doth to prevent drying

The frozen specimen 15 cut with an ordmary meat shicer The thick-
nexs of sections cin be varied from about 1 mm upward. In practice the
thicker sectrans are sometimes desireble since they are viewed tridmen
uonally If & complete series is desired, numbered shellacked tags are
Pmmf?nedmdmch;ccnonwplmdyhbdcdminglﬁncnccdlcmd

d.

Sections are stuned in hemotoxylin, diluted 1 in 10 if the sections are
1o be stained overnight, A 1 m 20 diluton may be nsed 1if 1t 15 desired to
st for two days

The sections are washed rapidly and transferred to acid alcohol wntil
drfferentiated. They are thoroughly washed and transferred to water to
which a small amount of emmonia has been added. As soon as satls-
factory blumg has been achieved the sections should be washed tn
running water If thus is not done pinkish discoloration 18 pt to ensue,
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The following steps are taken for dehydration and clearing:

70 per cent alcohol (four hours or longer); 95 per cent alcohol (two
hours); Acetone (two changes, two hours 1n each); Xylol (two changes,
two hours 1n each)

Sections are stored 1n muneral o1l. All traces of xylol must be removed
before permanent storing.

Mineral o1l 1nterferes to some extent with clearing, but the sections
can be cleared again in o1l of wintergreen. A 1 per cent solution of
o-bromnaphthalene 1n muneral o1l may also be used for clearing.

Sections are viewed with a dissecting microscope. The method 15
admirable for study of mammary gland architecture, but 1s not suitable
for ccllular pathology.
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—n breast pathology, xvi

~—-1n carcinoma, 328-376

Collagen, 1n subethehal tissue, 300

Collagenosis and carcinoma, 362

Colostrum, sccretion of, 76-77

— —n fetuses, 3

— —n pregnancy, 63, 6768

Colostrum cells, 99

—in plasma cell mastits, 258

— 1n secretory discase, 251

Comedo mastitis, 237, 238, 263, 427

Congenital anomalies of breast, 112-
119

Congestion, 29

Connective tissue of breasts, 12

Corpuscles of Donne, 76

— of Nissen, 76-77

Cows, blood 1n colostrum of|, 67

~— cistern pressurc in, 97

~— emussion of miulk 1n, 94

~—ncreased milk output 1n, 93

Cyclic changes 1n breast, 29

“Cystic discase,’’ 169

“Cystuiphorous desquamative cpi-
thehal hyperplasia,” v

— hyperplasia, xv1

Cystosarcoma phyllodes, 220, 227

Cysts, 124, 125-126, 127

— and abscess, 273-275

— and adcnosis, type B, 154~155, 156

— and carcinoma, 382~384

— and fibroadenoma, 203-205, 211

— and mastopathy, 267

— and mazoplasia cystica, 180~201

— and mazoplasia fibrosa, 170

— and unsuspected carcinomn, 413

— and pipilloma, 296297

— apocrine, 187

— co1lescence of, 191

—cpidermosd, 135

—nflamed, x-rys and, 287

—n intle parls, 133

Subject Inder

— 1 secretory disease, 249 262

— multilocular, and  mazoplasia
cystica, 181

— muluple, and mazoplasia cysues,
181

— pathology and pathogenesss, n
mazoplasia cystica, 187~193

— scbaceous, gynecomastia confused
with, 139-141

— secretory, 187, 279—280

—-rays of, 280-281, 427

Dabelow’s classification, 19

Desquamated cells and obstruction of
mammary duct, 191

Diabetes and adenosis, 144

— and mazoplasia cystica, 180

Digitalis and gynccomastia, 135

Donne, corpuscles of, 76

*Draught”, during suckling, 82-84

Ducts, 48, 94, 98, 104

— and cyst formation, 191

— and mammllary fistulac, 276

— and suckhng, 84

— anomalics of, 115-119

— basement membranc of, 231

~— carcinoma, xvi, 301, 328, 337,
359, 362, 363-367, 376, 387, 406,
411,412, 428

— — and mazoplasta cystica, 382

— — bilateral, 386

— — calcification 1n, 323

~—— — prognosts, 390

— —ratc of growth, 393-394. 399-
405

— — x-rays and, 367

— development to onsct of puberty, {

~— dilatauon of, 385

~— — and mastopathy, 265

— — and scerctory discase, 187185

—— — 1IN Pregainey, 76

— following parturition, 87, 91

— in adolescent breast, $-13

— 1n atrophic breast, 357

—n carly prepnancy, 62

—n cnlarged breast, 142

—n fibrordenomn, 221-222, 22

— 10 plandular breast, 25-26, 351

— 1n hyperplasuc flbrous brezt, €7

—n hypertrophy, 133, 135



Subject Index

Ducts in mazoplass, 192

— In nuzoplesta fibrosa 171

— n plesms cell mastits 255-258

— In scerctory disesse 239 248-249,
251-352

— in suckling, 9697

— intermittent obstruction 191

— of p

breast, 107 109

— — myoeplthclium in, 45

— propuhsion of milk to, 93

— shown by mammography 78-79
— varicose and muldple papillomas,

307
— vascular supply to, 50
—x-rays of 79-81 281
Ductules, 13 101

—and 337
—mdmtkn 191 196

—and papilloma, 293
—atrophled 101

——1typeB 152 155 163
——tpe G, 156-157 167
—inhypertrophy 135

— in mazoplasla fibross 171

109
Dysplasia, 19 123-287 385
—uod 355 376388
— emociated bacterial focr 431-
436
— clausification, 124-126
—hutory 123-124
— nmuitiple, 26
— valume changes in, 431436
— X rxy differential disgnosts 287
Bdema, 29

— of mtraductal connective tissue, 55
57
Elastic fibers fn duct carcinoma 387

465
Elastin in subethelial dssue 300
FElastotls and carcinoma 362
Electrical stmulstion of central vagus,
cffect on milk ejection 95

Epidermoid cysus, 135

Epithelial cells, 231 235 237

—and aancer inddm 299

— and carcinoma, 335 337

— and colostrum corpuscles, 77

— and fibroedenoma 225-226

— snd intraductal hyperplasia, 291-

— and papilloma, 303

— snd tumoss,

— degencrated calafication of, 403
— in sdenoals, type B, 155
——typc D 158-159

— in early pregnancy 6o

— in enlarged breast, 142

— n mazoplaus 200

— m maroplusia cyvtica, 189

— of postmenopausal breast 109
— vacuolated, 99

Epithelial hyperplasia and carcinoma

—m:cmﬂn,n!
Eghhth‘ummdmmplnh,xq-x
— and pepilloma, 293
— and secretory discase, 238 251-252
Estrogens and breast volume, 30
— and axrcinoma 226, 383 411
— and gynecomastis, 135
— and lactsnon 92
—and maroplasia cystics, 176-177

Fat and hyperplasue fibrows breast

357
— droplets m plasmg cell mastids, 358
— globules 1n cells in carly pregnancy
6003
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Fat in atrophic breast, 27

—1n colostrum and milk, 76

— mn postmcnopausal breast, 106, 111

—- NCCTOSIS, 245, 249

— — and mammary abscess, 277

— — traumatic, 262

Fatty acid crystals 1n plasma cell
mastitis, 257, 258

— 1 secretory diseasc, 251

Fatry breasts, 19

Fetus, ducts in, 3

Fibroadenoma, 13, 58, 123, 156, 163,
166, 170-171, 173, 175, 176, 197,
201-237, 384

— and adenosts, 146

— and carcinoma, 22§5-227

— — differenual  rocntgenologic
diagnosis, 205
— and cysts, differenual roent-

genologic diagnosis, 203-205
~ and mastopathy, 267
— and mazoplasia cystica, 200
— and unsuspected carcinoma, 413
— calcified, 323
— cyclic changes and, 209
— giant, 207, 209, 224, 235
— — and sarcoma, 227
— gyneccomastia confused with, 139
— histologic classtfication of, 213-219
— n Iittle girls, 133
— lactaung, 101
— muluple, xv11, 133
— myocpithchum 1n, 228-237
— pathogenests, 207-22
—volumec changes 1n, 431
— x-rays and, xv, 202-207, 281, 285
Fibroadecnomatosis, 142, 287, 378-
379, 380, 385
— Cystica, 109, 191
— stmplex (microcy stica), 169, 191
“Ibrocystic disease™’, 124, 287
I'ibroma, intraductal, 296
I'ibromuscular pad, x-rays of, 281
Fibrosts, 196, 385
— and mastopithy, 267, 269
— c1loficationan, 323
— following adenowus, 163, 166
— hyperplistic, xvut, 326, 357, 382
— — and duct carcinomn, 387-3%8
—n hspertrophy, 135

Subject Index

— 1n plasma cell masutis, 255, 257

~— 1n sccretory disease, 248-249

— of postmenopausal breast, 105, 107~
109, ITI

Fibrous breast, 19

— —, involutional, 356-357

— ussuc and breast abscess, 275, 276

~— ussuc, \~-rays of, 281

Fistulae, mammullary, and recurrent
abscesses, 275-280

Furstenberg’s roscrie, 94

Galactocele, 127, 265

Galactopoiests, 92, 93

Giant cells 1in plasma cell mastitis,
257,258

Glandular breasts, 24~26, 343-351

— hyperplasia, tn pregnancy, 72

Goats, cistern pressure ini, 97

— glandular tissue and milk yseld in, 51

— Jactating breasts of, myocpithehal
ccllsin, 45

Goldner-Masson stain, 387

Gynccomastia, 135-142

— bilateral, 136, 139

Hematoma and mammary abscess, 277

Hematoxy lin, 109

— scetion stamng with, 423, 437

Hemorrhage and maroplasia cysticr,
192-193

Hcmosiderin in ¢y sts, 181

Histiocytes, §5, 77, 222

—— 1n plasma cell masutis, 257, 258

— 1n sccretory disensc, 252

Hormonce imbalince and  adeneas,
144

~— — and carcinoma, 38§

— —and dysplasia, 125-126

— ~ and fibroadenoma, 207-2¢4

~ —and gynccomstyt, 138

~— — and hyperplasin, 143

w — and lactation iy olution, 103§

— — and mazoplisty eysucy, 176-177

— — and papillomn, 3297

— —and recretors discare, 263245

— mechansmean lactaten, 42-a9

~ mcdicannn and crrcinomia, 41

— — tumonr follov iny, 4097



Subyect Index

— and papflioma, 293
Hyperplaniz 143 196

— and sbecess, 278

— wmd aranom2 335-337
— and mazoplnit 197-193
— ghrndular, In pregnancy 72

261-262 291-309
—~—and mastopathy 267
— — precancerous, 403
—~—x fay disgnosts, 309
—Jobular 209
— ~— unencapsulated 142-169
— myoepithelial 231-232
— pareochymatous, irregular 143
—posmanl, 3 126-127
~— precancerous 397-299
Hyperplustic fibrosiy, 163 326 357
359,382
Hypertrophy, 126-142
—infantile 126-127

mantitis, 255-257 258

s, chroaic, and bresst volume,

3% 32
Immatore breast 23-24 342-343
tissue, 13
fnid, 192-193
cardnoma,

Intracysric
Intradacrat 337

467
—hyperplusis 143-143
— — precancerony, 403
—tissue 12
I bulsr dssue in adenosls type

Involutional breast, 18 26
— fibrous bresst 356~357

Lacuting fibrosdenoma, 223

— fibroadenama and 209

— hormone mechanbyms 10, 92-99
— in sccessory nipple 113

— in virgin breast 339-241

~— involution, 99-1a4

— - brregular 106

— ~— roentgenography of 104

— pregnancy and, §o~105§

— serial roentgenograms of 81—91

Lactogenesis, 92 93

Let-down, durng suckling 82-84, 97
98 99

Liver dpfuncdon and gynecomastia
135

Lobular carcinoma 361 370

— hyperplasis preceding
411

— —, unencapsulated 142169

— involutien, 103

Lobules, 13-13 16-17 33-35 37-41

48 49 10I 103-104
d

335-337 407
— und cysts, 195
— and duct aarcinoms, 387
— and fibroadencn, z09-211
— and lacoetion mrodution, 104
— and papiioma, 393
— defininon of term 125126
— following partuxidon, 87 91
— formaton in postmenstrual

40

— hyperplsstic 56-57
— in adenosis 149, 151
— —1ype A, 151152 162

— inearfy pregnancy, 5455 58 60,61
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Lobules n glandular breast, 24, 343,
351

— 1 hypertrophy, 133, 135

— 1n 1mmature breast, 343

~-1n mazoplasia fibrosa, 171

— 1n postmenopausal breast, 105, 107,
109

— in postmenstrual phase, 37

— in secretory disease, 253, 263

— metastases n, 412

~— myoepithelium 1n, 45

— retarded development of, 175~176

— vanability of, 215, 217

— vascular supply to, 50

Lumen and carcinoma 1n situ, 301

— of ductules 1n early pregnancy, 53

“Lumpiness”, indication for x-ray
examnation, Xvii-Xix

Lung, carcinoma of, recovery rate, 417

— mass roentgenography of; 415

~ secondary tumors 1n, 390

Lymphocytes, 1n enlarged breast, 142

~— 1 plasma cell mastitis, 257

Malignant progression 1n recurrent
tumors, 407-411

“Mammary duct ectassa”, 237, 427

Mammullary fistulae and recurrent
abscesses, 275~280

Mammography, xv, 78-81

—1n diagnoss of papilloma, 303

Mares, tumors 1n, 228

Masson-Goldner trichrome method,
109

Mastectomy, 379

— for hypertrophy n young boys, 129

~ 1n mazoplasia fibrosa, 175

Mastuts, 124

— chemical, 237, 245

~— and abscess, 277, 279

— —— x-rays and, 286-287

~—-chromnic, 378, 385

“Mastus, comedo™’, 263

“Mastus, penductal”’, 385

Masuus, plasma cell, 3, 237-265

— — and absccss, 277

— — and sceretory discase, 277

— — histology, 255-258

— —, X-rays and, 286

— puerperal, 239, 262~263

Subject Index

Mastodyma, 142, 143, 175

Mastopathy, 126, 181, 200, 237, 262,
265-269, 383~384

— X-rays and, 287

Mazoplasia, xv, 154, 156, 217

— of axillary breasts, 115

Mazoplasia cystica, xviu, 163, 176~
201, 211, 382~384, 411412

— and abscessed tecth, 431-436

— and carcinoma, 359, 384

— and chronic absccss, 278

—and mastopathy, 265, 267, 383~
384

—and secretory discase, 238, 239,
262

— x-ray diagnosts. 181~-184 284-285

Mazoplasia fibrosa, xv1, 34, 142, 169~
176, 192, 200-201, 207, 209, 215,
382

— and mastopathy, 267

— x-rays and, 284

Mazoplastic breast, immature, 343

Medullary carcinoma, 328, 359, 362

Medullary-lymphocytic carcinoma,
362

Menarche, lobule formation and, 33~
34

Menopause, atrophic breast in, 357

— breast changes and, 18

— fibroadenoma and, 209

Menstrual cycle and mazoplasia cys-
11ca, 176177

—- radiologic changes during, xv

Menstruatng fibroadenoma, 202

— tumor, 218

Menstruation, breast changes before,
29

— fibroadenoma and, 211

—rregular, and adenosis, 143-144

Mesoblast, and fibroadcnomas, 230~
231

Mectabolic  disorders
volume, 30

Muetastases, 390~391, 393

— 1n lobules, 412

Mice, malignant progression in re-
currcnt tumors, 407-411

— mammary tumors n, 168

— muluple carcinomas in, 405

Middendorp-Koencch ¢ bodies, 2

and  breast



Sutyect Index
MIIk, artificial drying up of 265

— cjection mechanism of 9596
— emistlon of 9496, 98
—linc 3

— propulajon of

-— secretion of 1

Mpyocpithelium (Myoid Myothe-
Hum), 4259, 98 99-101, 103-104

7
— and fibroadenoma  221-226, 238-
137
— and mazoplasia cystica 193

——l::uilccremrydhnse,:gﬁ,zjz—aﬂ
—hyperplnls, 217,234

—-—and 362, 337
—inadenoais type A 151-152
—~—1ype B, 155 156

——1type G, 157-158 166-168
——type D 158-162

43
Neoplestc disesse, 291423
"thvoum:u, mdlda:mh, 144

Nmﬂil,lndm:mmﬂ:h 135

469

Nipple, sod milk propulsion snd
cjection, 97-98
— anomalie of 115-119

—-—and pammillary fis 279
280

— —and secretory disease 239 241

~—spbt 11§

Wadk of d

413

_ prulated and fibroad
213-215

— in adolescent bresst, 12-13

— indication for x ray ination,
xvilbxix

— In early pregnancy 1

— in mazoplaxia fibross, 170~171

— in postmenopausal breast, 106, 111

~— of tumar in bitch, 220, 223-3

Noapregnant bresst, 16-27

~— roentgenography of 7981

Nursing, serial roentgenograms of
81-92

Paget’s dhesse of nipple 328, 361 370
Pain in secretory discase, 243 245 247
Papilisc broken off, 303

Papillary cysts, 189






Subgect Index

Rocnigenography #nd adenosts 162-
163 163-169, 380382

4

—x raysand 362 427
Sdcrmmzndcnmb,ug 313 zz4

— -nd abscess, 271-273 278-  Set
fmtdwh.h. 139—141
—‘ndmﬂﬁ-aﬁb, 3S5 Scmnduybrmmmcn 412
—nnd a3 demors”™ 14
Sccrcturycytu, 187‘—183, 191
—mddncaknenmmnsy 7176 ~—guid in, 197
— and fibroadenama, 203~207 — inflamed, 279280

— and mammillary fistulae 276-277

~— und measurement of tumors, 351~
411

~— uod noopalpable tumors, 415-417

— and sccretory disesse, 238-239 242
247-249 259262 163
—and 81-93

—und unsuspected carcinoma, 413-

423
—in disgnosis of benign bresut
leslons, 280
— — cxreinoma 3711-328
= oy, 196197
~— — mazoplasia cystica 181-184
== papilloms, 307
"Ofbfﬂ!tacvalutbnuf xv-xix
— — indications for xvii-xdx, 21-28

breust, 78-81
Rmcgtnmpmmumudﬁx,zn
s

— and fsctarfon involuden Ta4
S‘U“f! ghand tumars 218-215 231

=X reysand, 287

Scirrbows caranoma, 317, 338, 359,
ii; 367 376, 385 405 406, 407

~~and hyperplastic fibrosis, 382
Progooaly

3%
e of growth, 41%

Sccretory disease 232 337-265

—and absceracd tefth 431436

— and abscetscs, 276, 277 279 280

——n.ndcud.nmm,359 384-335

— snd mmatopathy

— differential d.hxnmh 2$8-365

— pathology 249-358

— x-raysand 285-286, 427428

Sections, serial of bresst, 18~21

Serom  ducharge in  maroplaais
fibrona 175

Skin edema gnd sbscess, 373 377 278

— infection and abicess 271

— thickened, over tUIDor arcesy 325

Soft thsucs, x raysand 283

Sowy, intramammary prevsare changes

in g7
Sphanchnic stinmulation, effect on mik

of

Stashs and memmary absces, 279, 280
Statistics of carcinoma rae 378-385
Sterility and adenomis, 144
— snd maroplnis cystica 176-177
Stilbestrol and arrest of milk secre

tion, 99
— and gynecomastis, I35
— dust, and fovendle

127
— cffect on lacation, 96

—phyﬂnbgk;uhcnﬂma during BI-

92

Supermumary bressts 112-115

Supraoptico-hypophyseal tract and
milk cjection g5
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Sweat glands, apocrine, 187
Sympathetic nerves, sumulation of,
effect on milk ejection, 95

Teeth, abscessed, and dysplasia, 431-
436

Terminology 1n breast pathology,
Xv1, 13, I5

Thorotrast, injectton of, xv, 386

Thyroid disorders and adenosis, 143—
144

~— — and mazoplasia cystica, 176~177

— enlargement and papilloma, 307

Trabeculae, 13, 24

— defimuon of term, 125

— fibrous, 1n carcinoma, 323, 325~326

— —n glandular breasts, 351

— hypertrophied, 141-142

— 1n accessory breasts, 115

— 1o adenosis, 146

— 1n atrophuc breast, 27, 357

—1n glandular breast, 25-26

—1n mvolutional fibrous breast, 26,
356-357

— 1n mazoplasia cystica, 181

— 1n postmenopausal breast, 105, 107,
ITI

— 1n pregnancy, 72-74

— thickened, and carcinoma, 386
387, 388

Translucency of breast 1n early
pregnancy, 51

Trauma and gynccomastia, 135, 139

— and sccretory disease, 243-245§

Traumatic fat necrosis, 262

Tubcrculosts, lobular involution 1n,
103

Tumors, and adenosis, 144-146

— benign, 1n next of kin, and adeno-
518, 144

—measurcment of, by a-rays,391-4 11

— recurrent, 168, 405-411

— regression of, 408

— types of, 359-361

—-rays of 281

Twins, adenosis type C 1n, 166-167

Udder, dencrvated, cffect of oxytocin

on, 95
Ulcers and plasma cell mastitss, 2

Subject Inder

Urine, nonestrogemic substance cx-
tracted from, 180

Uterine myomas and mazoplasia
cysuca, 177
Varicocele tumor, 237, 427

Varicose ducts, 261

Vascularity, increased, in carcinoma,
326-328, 386-387

Vasoconstriction, effect on milk cjec-
tion, 95-96

Veins of breast, 50

— distended, and abscess, 273

Volume changes 1n adult breast, 29-50

Witch’s milk, 3

X-rays and adcnosis, 162-163, 168-
169, 380-382

~— and breast abscess, 271-273, 278~
279

— and carcinoma, 379-380, 386

~—and comparative pathology, 423~
429

— and detection of pregnancy, 71-76

— and fibroadenoma, 202-207

— and lactation, 81-92

— and mammullary fistulac, 276-277,
278-279

— and mastopathy, 267

— and mazoplasia fibrosa, 170171

— and measurcment of tumors, 391~
411

— and nonpalpable tumors, 415~417

—and sccretory discase, 238-239,
242, 247~249, 259-262, 263

—1n diagnosis of bemgn  breast
lesions, 280

— — of carcinoma, 311-328

— —of cysts, 196~197

— — of mazoplasia cystica, 181-184

— — of papilloma, 307

— of breast, 22~28

— — cvolution of, xv~xiv

— —ndscations for, Wvi-\in

— —technuc, 436-437

—and unsuspccted carcinoma, 412423

— of lactation 1involution, 104

— of Jactferous ducts, 79"81.
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