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PATIENTS with clinically detectable and
histologically proved fibrocystic disease
subsequently develop mammary carcinoma
at three to four times the expected breast
cancer rate of the general population. This
increased incidence has been reported by
Warren,26 Haagenson 1" and others.3 5,15,18
In mastectomy specimens removed for can-
cer, microscopic evidence of fibrocystic dis-
ease appears in a larger percentage of in-
stances than in breasts with no malignant
lesions. McCarthy and Mensing20 found
fibrocystic changes associated with cancer
of the breast in 100 per cent of cases in-
vestigated, while the incidence in other
studies has ranged from 56 19 to 80 per
cent.24 Although the clinical correlation may
not be conclusive, the relationship of fibro-
cystic disease to breast cancer does not ap-
pear to be fortuitous.
The relationship of estrogenic stimulation

and the development of breast cancer is
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complex and controversial. Although the
effects in women are difficult to evaluate,
extensive studies in experimental animals
show that the administration of estrogen
results in fibrocystic disease and that pro-
longed usage can lead to progressive hyper-
plastic changes and cancer." 4, 12, 13
Whether or not there is a correlation be-

tween all morphologic types of fibrocystic
disease and cancer of the breast or only
with certain histologic variants has been
questioned. Terms used to describe various
entities in fibrocystic disease are micro- or
macrocysts, apocrine epithelium, blunt duct
adenosis, florid adenosis, sclerosing adenosis
and proliferative changes. The latter con-
sists of epithelial hyperplasia with or with-
out papillomatosis and atypism. It is this
varient of fibrocystic disease that many ob-
servers consider significant in relationship to
cancer.
Foote and Stewart 10 suggested that papil-

lary hyperplasia, which in some individuals
becomes cytologically atypical, plays a role
in the development of human breast cancer.
Humphrey and Swerdlow14 found a sta-
tistically significant correlation between
large duct epithelial hyperplastic changes
and an increased incidence of carcinoma.
In a study of 282 patients with fibrocystic
disease followed for an average of 9.6 years,
Davis, Simons and Davis 7 conclude that
fibrocystic disease without intraductal epi-
thelial hyperplasia did not appear to be
related to carcinoma, while with hyper-
plasia, the incidence of carcinoma was three
times the usual rate. Leis and Bowers 17 be-
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FIG. 1. Cystic struc-
ture lined by flattened
epithelial cells associated
with a wall of condensed
fibrous tissue (X 40).

FIG. 2. Adenosis; a
proliferation of glandular
and ductal structures con-
forming to a lobular pat-
tern (X 40).

lieve that fibrocystic disease showing atypi-
cal hyperplasia is definitely a premalignant
lesion. Furthermore, McLaughlin et al.21

consider those cases showing more pro-

gressive changes with some degree of nu-

clear irregularity and hyperchromatism to
be a noninvasive form of cancer. This con-

cept of "early carcinoma" is supported by
Cutler.6
The degree and frequency of intraductal

epithelial proliferation is higher in surgi-
cally removed breasts than in breasts with
no malignancy studied post mortem.23 Tel-
lem et al.25 found that atypical hyperplasia

was seen seven times more frequently in
cancerous breasts than in benign excisional
biopsy specimens. In addition, the more

extensive the epithelial proliferation, the
higher the incidence of node metastases.
The purpose of this investigation is to

evaluate further the relationship of prolif-
erative changes to the development of hu-
man breast cancer in 645 patients over a

5-year period. Initial morphologic findings
of fibrocystic disease in patients with malig-
nant and benign lesions of the breast are

presented.
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FIG. 3. A dilated duct
lined by apocrine type
cells. Note the "knobby"
appearance of the free
cytoplasmic margins (x
150).

FIG. 4. Epithelial hy-
perplasia. The lumen is
completely obliterated by
uniform appearing epi-
thelial (x 200).

Material and Methods

From July 1, 1948 through December 31,
1952, 838 consecutive cases of breast lesions
operated on at Flower & Fifth Avenue Hos-
pitals were reviewed. Of this series 119
were omitted because insufficient tissue was
available for study or clinical information
was inadequate. Of the remaining 719 cases

74 were fibroadenomas, leaving a total of
645 which were evaluated for various his-
tologic types of fibrocystic changes in mal-
ignant and nonmalignant cases. In 226 pa-

tients the diagnosis was malignant lesions.

No cases were included in which a lesion
was removed for specific inflammatory con-

ditions, and breast lesions treated by ir-
radiation were similarly excluded.
The histologic variants of fibrocystic dis-

ease tabulated in this study are defined as

follows:
1) Cysts (Fig. 1): dilated ducts lined by

flattened epithelium which may or may not
be replaced by a fibrous wall. Cysts not
visible to the naked eye but noted micro-
scopically were scored as "minimal" change.

2) Adenosis (Fig. 2): a proliferation of
ducts and acini associated with an increase
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FIG. 5. Papillomatosis;
papillary epithelial prolif-
erations associated with
thin connective tissue
stalks projecting into the
lumen of the ducts ( x
150).

FIG. 6. Arrows indi-
cates a focus of in situ
carcinoma immediately
adjacent to atypical epi-
thelial hyperplasia seen
on the right (x 100).

of cellularity but conforming to a lobular
pattern (florid stage). With progressive
fibrosis there appears to be distortion of the
lobular architecture and sclerosis of the
epithelial elements. Since the florid stage
was obscured by varying degrees of fibrosis,
this variant was not tabulated under pro-

liferative changes.
3) Apocrine epithelium (Fig. 3): ele-

ments appearing as glandular or cystic
structures or both. The lining epithelium is
columnar and contains a characteristic
eosinophilic cytoplasm and a small basal

nucleus. The free cytoplastim margins are

"knobby" in appearance.

4) Epithelial hyperplasia (Fig. 4): an

exuberant proliferation of duct epithelia
which appears several layers thick and may
appear to completely obliterate the lumen.
Atypical epithelial changes are character-
ized by those proliferative processes ex-

hibing nuclear irregularity, loss of polarity
and mitotic activity in varying degrees.

5) Papillomatosis (Fig. 5): papillary epi-
thelial proliferations projecting from the
ductal epithelium in a regular manner.
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TABLE 1. Tabulation of Proliferative, Nonproliferative and Minimal Changes in Patients with

Nonmalignant Lesions oj the Breast

Proliferative Changes Cysts &
Apocrine Minimal

Total Atypical Adenosis Epithelia Changes
Age in No. -_-
Decades Cases No. % No. % No. c%,, No. % No. %

10-19 3 1 33% -- 1 33% 1 33%
20-29 46 5 11% - - 25 54% 20 43% 6 13%
30-39 96 21 22% 2 2% 35 37% 54 56% 28 29%
40-49 196 64 32% 1 0.5% 66 34% 130 66% 52 27%
50-59 61 14 23% 1 2%,/o 17 28% 37 61% 14 23%
60-69 1 1 2 18% 1 9% 5 45% 5 45%
70-79 3 2 67% - - 2 67% 3 100c% - -
80+ 3 1 33% - - 2 67% 2 67%lo -

Total 419 110 26% 4 1% 148 35% 252 60%/o 106 25%

Atypical changes are similar to those de- The various histologic entities of fibro-
scribed under epithelial hyperplasia. cystic disease were graded initially as slight,
The histologic variants of fibrocystic dis- moderate and marked. Since the classifica-

ease were placed in three major groups: tion of quantitative changes was either dif-
1) Proliferative: papillomatosis and epi- ficult or occasionally arbitrary, moderate

thelial hyperplasia with or without atypical and marked changes were considered to-
cellular changes. gether. On the other hand, when combined

2) Non-proliferative: a) adenosis, includ- proliferative or nonproliferative changes
ing all stages from florid to sclerosing, and were interpreted as slight, the lesions were
b) cyst and apocrine epithelia. tabulated as "minimal."

3) Minimal changes: those lesions in
which the proliferative or nonprolifera- Results
tive entities were quantitatively considered Tables 1 and 2 compare the various com-
slight. Malignant lesions associated with ponents of fibrocystic disease, according to
minimal fibrocystic disease, atrophic breasts age group in decades, in patients with mal-
or no apparent associated changes were ignant and nonmalignant lesions of the
also scored as "minimal changes." breast. The distribution of proliferative

TABEL 2. Tabulation of Proliferative, Nonproliferative and Minimal Changes in Patirnts with
Malignant Lesions of the Breast

Proliferative Changes Cysts &
Apocrine Minimal

Total Atypical Adenosis Epithelia Changes
Age in No.
Decades Cases No. % No. % No. % No. 0 No. %
10-19 - -

20-29 3 - - - 1 33% 2 67%jto
30-39 36 8 22% 5 14% 6 17% 7 19% 19 53%
40-49 71 24 34% 15 21% 12 17% 13 18% 39 55%
50-59 60 11 18% 6 10% 3 5%(7 7 12°% 42 70%
60-69 38 5 13% 3 8%7s 2 5% 3 8(%o 31 82%l
70-79 14 3 21% 2 14% - - 2 14% 10 71%
80+ 4 1 25%70 1 25% - - 3 75%

Total 226 52 23%0 32 14% 23 9%C/o 33 15% 146 65%
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TABLE 3. Comparison of Atypical Changes in Patients
with Malignant and Nonmalignant Lesions of the Breast

No.
Cases with No. Cases %

Breast Proliferative with Atypical Atypical
Lesions Changes Changes Changes

Noncancerous 110 4 4%
Cancerous 52 32 62%

changes are similar in each group with the
peak incidence in the 5th decade. The seem-

ingly high percentages among older age

groups, especially in the 8th decade of pa-

tients with nonmalignant disease, may re-

flect the small number of cases and there-
fore are not considered as significant.
A salient feature in our studies is the de-

gree of atypical changes in breasts with
malignant as compared to nonmalignant le-
sions. Fourteen per cent of the former group
showed moderate to marked atypical epi-
thelial proliferation in contrast to one per
cent of the group with nonmalignant dis-
ease. The significance of cellular atypia can

be further appreciated by comparing the
incidence to the total number of prolifera-
tive changes, per se (Table 3). Thirty-two
(62%) of 52 patients with breast malig-
nancy who had proliferative morphologic
variants exhibit appreciable histologic evi-
dence of atypical epithelial changes while
only 4 per cent of patients with nonmalig-
nant lesions of the breast with prolifera-
tions showed any significant degree of
atypia.
Formation of cysts and apocrine epi-

thelial proliferation reach a peak incidence
in the fifth and sixth decades, followed by
gradual decrease. In patients with malig-
nant lesions of the breast, however, the
peak incidence appears to be in the fourth
and fifth decades. This difference in time
of occurrence is statistically insignificant,
however, and may be accounted for, in
part, by the nature of the definition of
"minimal changes." It is significant that the
latter group was characterized largely by
the cystic and apocrine epithelial variants.
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Furthermore, in advanced decades the lim-
ited number of cases nullify the validity of
seemingly disproportionate changes.

In contrast to cysts and apocrine epi-
thelia, the incidence of adenosis is higher in
the earlier decades and decreases signifi-
cantly with age. It is again apparent that
the number of patients in the eighth and
ninth decades is too small for any statisti-
cally significant evaluation.
"Minimal" changes, including atrophic

breasts, were observed in 146 patients
(65%o) with cancer of the breast, com-
pared to only 106 (25%7o) with no breast
cancer. Therefore, in the remaining 80
patients with breast cancer, proliferative
changes could be demonstrated in only 52
(65%o) while proliferative changes oc-
curred in 110 of 313 patients (35%o) with
nonmalignant lesions of the breast.
Comparison of the various components

of fibrocystic disease in breasts with and
without malignant lesions reveal that 1)
there is a relative increase in proliferative
changes in patients with cancer of the
breast and 2) the proliferative changes are
represented by an appreciably large popula-
tion of atypical epithelial elements.

Discussion
Statistical analysis has indicated a higher

incidence of mammary carcinoma in pa-
tients previously operated upon for benign
lesions then is seen in women without
previous breast operations. This increased
frequency is subject to varying interpreta-
tions since many cases are never treated and
many patients are not seen by any physi-
cians, the latter confirmed by the high in-
cidence of fibrocystic disease seen at au-
topsy. A second complicating factor in
correlating breast cancer with fibrocystic
disease is that the latter includes several his-
tologic variants. An analysis of the morpho-
logic variants yields a more meaningful con-
clusion for correlating cancer of the breast
with fibrocystic disease. Our findings, as
well as those of other investigators, indicate
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that there is a relationship between the
rare form of fibrocystic disease showing
atypical epithelial hyperplasia and cancer.

The demonstration of atypical cellular
proliferations coexisting with malignant
breast lesions parallels similar conditions
in other organs. In assessing the biologic
significance of cellular atypism, one can

only speculate about its premalignant na-

ture in terms of a time and spatial relation-
ship. Inasmuch as the ducts and glands of
the breast are composed of epithelial cells
which normally have a high turnover rate,
it is not difficult to predict that this rate
would be increased by an abnormal ex-

posure to a chronic stimulus. A furtlher pos-

sibility is that the epithelial elements could
have a low threshold to an apparently
physiologic hormonal stimulation. Regard-
less of this possible "cause and effect" hor-

monal relationship, these proliferating cells
may not only fail to replicate into mature
secretory elements, but they may give rise
to atypical forms. As these forms accumu-

late, an atypical hyperplasia results. Al-
though the future of these atypical cells
cannot be predicted, it is possible that this
progressive disarrangement of structure
may convert the atypia into a cancer. The
high frequency of atypical hyperplasia in
the presence of breast cancer, especially in
regions adjacent to foci of intraductal car-

cinoma (Fig. 6), is one argument in favor
of the premalignant potential of such pro-

liferations.
Atypical hyperplasia occurs rarely in the

absence of cancer of the breast. Despite the
hypothesis that cancer may develop in a

step-wise manner, preceeded by various
stages of cellular atypism, one cannot pre-

dict whether atypical lesions will proceed
further or regress. However, the surgeon
must be aware of the biologic potential of
the type of fibrocystic disease showing
atypical proliferation in the breast w7ith a

benign lesion. To assume that these lesions
are without neoplastic potential would be
unfortunate and contradictory to the prin-

ciples of early cancer detection. On the
other hand, when a tumor is excised and
reported as benign fibrocystic disease it is
mandatory for the pathology report to be
specific as to the histologic ty7pe of this dis-
ease; it then becomes the surgeon's re-
sponsibility to determine the future care of
the patient. He must be cognizant of the
multiple pathologic entities that comprise
the all-inclusive term, fibrocystic disease.
With increasing popularity of diagnostic

aids, most notably soft tissue mammog-
raphy,2 8 in the study of diseases of the
breast, many physicians may be misled
by reports indicating no evidence of malig-
nancy. A surgical biopsy should be per-
formed on any dominant area or mass in
the breast except in the case of a super-
ficial cyst where aspiration may offer a
definitive treatment. Because of the ap-
preciable number of "false negatives" with
mammography and other diagnostic aids,
they cannot be considered absolutely re-

liable, even when combined with clinical
examination. Histologic evidence should ul-
timately determine whether a dominant
area or mass in the breast is benign or

malignant.
Minimum requirements for proper man-

agement of patients with such lesions
should include: 1) monthly self examina-
tions of the breast by the patient, 2) pe-

riodic careful breast examination at least
every 4 months by a physician, 3) the use

of soft tissue mammography and other diag-
nostic aids at vearly intervals or more often
as indicated and 4) the immediate biopsy
of any slightly suspected areas.

Some authorities believe that when this
rare form of fibrocystic disease is diagnosed
some definite form of operation should be
entertained, especially if there is a familial
history of breast cancer.9 1i. 21 Simple wide
excision or even unilateral simple mastec-
tomv wvould not be considered adequate
since these lesions tend to be bilateral and
multiple throughout the breast tissue. The
only definitive surgical procedure offering
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adequate protection would be bilateral sim-
ple mastectomy or bilateral adenomammec-
tomy as developed by Rice and Strickler.22
This latter procedure removes most of the
parenchymatous breast tissue without the
mutilation associated with simple mastec-
tomy.
A more definitive conclusion regarding

the possible premalignant nature of the
proliferative lesions in fibrocystic disease
requires an extended follow-up period. The
authors are presently formulating such an
investigation.

Summary

Of 645 patients with breast lesions op-
erated upon at Flower & Fifth Avenue Hos-
pitals over a 51/2-year period, 226 were diag-
nosed as having malignant lesions.

Histologic varients of fibrocystic disease
in patients with malignant and non-malig-
nant lesions of the breast were classified in
three major categories: proliferative (papil-
lomatosis and epithelial hyperplasia), non-
proliferative (adenoses, cysts and apocrine
epithelia) and "minimal" changes (atrophy
or proliferative or nonproliferative entities,
or both, quantitatively considered slight).
The results of this study indicate that 1)

there is a relative increase in proliferative
changes in breasts with malignant lesions
and 2) these proliferative changes are rep-
resented by an appreciable large popula-
tion of atypical epithelial elements.
The significance of atypical hyperplasia

as a premalignant lesion and its manage-
ment in patients with nonmalignant lesions
of the breast is discussed.
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