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Abstract Evidence from many studies has established
the neoplastic potential of ductal carcinoma in situ, but
the origin and the morphological characteristics of the
early stages of this proliferation remain unidentified.
Workers writing in the early twentieth century observed
a cystic transformation of lobules and proposed that it
represented one such early stage, and contemporary Eu-
ropean and Japanese pathologists have reached the same
conclusion. We describe the characteristics of this cystic
transformation, which we call us “atypica cystic lob-
ules,” and present evidence to support the proposal that
the alteration is a step in the formation of low-grade duc-
tal carcinomain situ. Atypical cystic lobules are a prolif-
eration of luminal cells showing low-grade cytological
atypia without architectural atypia. The study group
comprised 21 cases of atypical cystic lobules from speci-
mens also showing conventional low-grade ductal carci-
noma in situ or lobular neoplasia. Immunohistochemical
staining for hormone receptors, keratin 19, and cyclin D1
revealed that atypical cystic lobules demonstrated a con-
sistent immunophenotype, which differs from the pattern
shown by normal lobules and benign lesions and match-
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es that of low-grade ductal carcinoma in situ. In about
40% of the cases, atypical cystic lobules merged with
fully established micropapillary/cribriform ductal carci-
noma in situ. The similarities in the cytological and im-
munohistochemical features and the proximity of the two
types of proliferation suggest that atypical cystic lobules
represent an early stage in the formation of certain types
of low-grade ductal carcinomain situ.
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Introduction

In 1931, Sir Lenthal Cheatle proposed that invasive
breast cancer arises from a malignant intraductal prolif-
eration, which he called “epithelial neoplasia that is still
confined within normal boundaries’ [8]. One year later,
Dr. Albert Broders suggested the term “carcinoma in
situ” for this form of proliferation [5]. A large body of
clinical and pathological studies carried out in the subse-
guent 65 years has validated Dr. Cheatle's proposal and
established Dr. Broders' designation in common usage.
The same half century has also seen the emergence of
the belief that ductal carcinoma in situ originates from
cells of the terminal duct lobular unit, which undergo a
stepwise transformation from normal cells to carcinoma
cells. The morphological features of the intermediate
stages predicted by this theory remain undefined. Many
eminent early twentieth century students of breast pa-
thology recognized a distinctive cystic transformation of
lobules in which the glandular cells became columnar
and the acini dilated, and these observers regarded the
change as an early step in the formation of ductal carci-
noma in situ. In the contemporary literature references to
this type of ateration are rare. European writers call it
“well-differentiated clinging carcinoma of flat type”’ [1,
9-11], Americans, “atypical ductal hyperplasia’ [12, 34],
and Japanese authors, “atypical cystic duct” [36] and
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“atypical lobule” [16]. In this report we present morpho-
logical and immunohistochemical evidence to support
the hypothesis that this atypical proliferation, which we
call “atypical cystic lobule,” is a forerunner of certain
common forms of low-grade ductal carcinomain situ.

Materials and methods

The study cases were clinical specimens received by the pathology
Department of the Massachusetts General Hospital between 1992
and 1997. We collected examples of three types of lesions. low-
grade ductal carcinoma in situ (44 cases); lobular carcinoma in
situ (31 cases), and fibrocystic changes (32 cases). By examining
the original hematoxylin-eosin stained sections, we confirmed the
original diagnosis, determined the presence of atypical cystic lob-
ules and conventional ductal hyperplasia, and chose samples for
immunohistochemical staining. The paraffin blocks contained suf-
ficient material to stain atypical cystic lobulesin 21 specimens (16
cases a'so harboring ductal carcinomain situ and 5 cases also con-
taining lobular neoplasia) and sufficient to stain foci of ductal car-
cinomain situ in 13 cases. We studied the adjacent tissue to deter-
mine the properties of normal lobules (type 1 and type 2/3), fibro-
cystic changes (apocrine metaplasia, microcyst formation, and
ductal-type epithelial hyperplasia), and blunt duct adenosis.

We applied conventional morphological criteria in making the
diagnoses of low-grade ductal carcinoma in situ, lobular carcino-
ma in situ, and ductal-type epithelial hyperplasia [28]. The atypi-
cal cystic lobules that we studied each consisted of a distended ter-
minal duct lobular unit lined by a single layer of epithelia cells
showing low-grade cytological atypia. We excluded from our
group of atypical cystic lobules any ductal proliferations with
pleomorphic nuclei and any low-grade carcinomas forming micro-
papillary tufts, cribriform spaces, Roman arches, or trabecular
bars. The atypical cystic lobules in our study group displayed the
following characteristics. The affected terminal duct lobular unit
appeared enlarged, often to a size of 1-2 mm (Fig. 1). Such en-
largement of the lobule develops because of distention of acini
rather than an increase in their number. In fact, in our specimens,
the number of acini often seemed smaller than usual; a simple or

Fig. 1 Atypical cystic lobule
(medium magnification). The
acini of this lobule appear en-
larged and lined by asingle

layer of epithelia cells. x125

pseudostratified epithelium lined the distended acini (Fig. 2). Nei-
ther true stratification nor the formation of papillary structures or
cribriform spaces occurred; luminal cells constituted the predomi-
nant type of epithelial cell (Fig. 2). The basal (myoepithelial) cells
that remained varied in number and distribution. They most com-
monly appeared to be fewer and more widely spaced than normal,
especialy in the most distended acini; however, portions of an af-
fected lobule sometimes showed the usual number of basal cells
arranged in a continuous layer. In a well-developed atypica lob-
ule, basal cells amounted to less than 10% of the epithelial popula-
tion.

The luminal cells usually had a cuboidal or columnar shape
and sometimes looked extremely tall and closely crowded (Fig. 2).
The nuclei were sited at the base of the cells, and cytoplasm col-
lected near the lumen to form an abundant apical cytoplasmic
compartment. When the crowding was extreme, the nuclel occu-
pied varying positions within the cells, creating a pseudostratified
pattern. These nuclel exhibited cytological characteristics of low-
grade atypia (Fig. 2). The nuclear shapes varied from round to
long, slender ovals, and the nuclei had smooth contours. The chro-
matin appeared finely dispersed and dlightly hyperchromatic. Nu-
cleoli were difficult to see. The specialized stroma of the terminal
duct lobular unit (fibroblasts and myxoid ground substance) did
not appear to be noticeably increased. The stroma consists of fi-
broblasts and myxoid ground substances. The intralobular capil-
laries appeared more numerous and larger than usua in a few
cases, and small, round lymphocytes occupied the specialized
stromain others.

Since the majority of the cells of low-grade ductal carcinomain
situ stain for estrogen receptors [6, 39], progesterone receptors [39],
keratin 19 [2], and cyclin D1 [13], we chose these proteins to charac-
terize the immunohistochemical profiles of lesions we studied.

The antibodies used and their dilutions are as follows: mono-
clonal anti-cyclin D1, 1:100, (clone 5D4 was kindly supplied by
Dr. M. Seto, Aichi Cancer Center, Japan); monoclonal anti-keratin
19, 1:100 (clone RCK 108; DAKO, Carpenteria, Calif.); anti-es-
trogen receptor, 1:10, (clone 1D5; DAKO); anti-progesterone re-
ceptor, 1.5, (clone PGR-1A6; Biogenex, San Ramon, Calif.). The
specificity of the anti-cyclin D1 antibody has been described and
confirmed previously [19, 24], and we have published data sum-
marizing the sensitivity and specificity of the staining for estrogen
and progesterone receptors in our laboratory [14, 18].




Immunohistochemical analyses were performed on formalin-
fixed, paraffin-embedded tissue sections using slight modifica-
tions of the avidin—biotin peroxidase complex method [17]. The
sections were deparaffinized, endogenous peroxidase activity
was blocked with 3% hydrogen peroxide in methanol, and the
sections were washed with phosphate-buffered saline. The sec-
tions were then treated with one of several antigen retrieval tech-
niques. Staining for cyclin D1 required heating in citrate-buf-
fered saline (10 mM, pH 6.0) to 90°C for 7 min. For keratin 19
staining, the sections were digested with pepsin for 15 min at
37°C. Sections for estrogen and progesterone receptor detection
were heated in citrate-buffered saline to 90°C for 20 min. After
antigen retrieval, the usual ABC method was followed. Diamino-
benzidine was used as the chromagen and hematoxylin as the
counterstain.

Staining of the appropriate cellular component constituted a
positive result. We used the following semiquantitative scores to
estimate the number of positive cells in each section: 0-5% nega-
tive; 5-50% 1+; and over 50% 2+.

Results

Observations of our 16 cases harboring both atypical
cystic lobules and low-grade ductal carcinomas in situ
revealed that the cells of the atypical lobules possessed
the same cytological characteristics as those of the fully
developed carcinomas in situ present in the same speci-
men (Fig. 3).

All the atypical cystic lobules that we studied exhibit-
ed identical immunohistochemical characteristics. The
majority of the cells stained for keratin 19 (Fig. 4), estro-
gen receptors, and progesterone receptors (Fig. 5), and
between 5% and 50% of the cells stained for cyclin D1
(Fig. 6). The 13 examples of ductal carcinomas in situ
showed the same immunophenotype as the atypical lob-
ules. The immunohistochemical profiles of normal ter-
minal duct lobular units and those altered by blunt duct
adenosis and fibrocystic changes differed from the pat-
tern of atypical lobules. Conventional apocrine cells
failed to stain for either hormone receptor, but most cells
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stained for keratin 19 and about half the cases contain a
few cyclin D1-positive cells. Mature (type 2/3) lobules
contained a few cells harboring estrogen receptors, pro-
gesterone receptors, and keratin 19. Simple (type 1) lob-
ules and those altered by blunt duct adenosis showed
staining of most of the luminal cells for estrogen and
progesterone receptors and keratin 19. We found rare cy-
clin D1-positive cells in one primitive (type 1) lobule;
other normal lobules and the foci of blunt duct adenosis
did not stain. [In our preliminary studies of cyclin D1
staining of normal breast tissue, we observed positive
cells only in scattered lobules in specimens resected dur-
ing the luteal phase (data not shown).] Table 1 list these
results.

In summary, low-grade ductal carcinoma in situ and
atypical cystic lobules consist of a population of cytolog-
icaly atypical cells that stain for estrogen receptor, pro-
gesterone receptor, keratin 19, and cyclin D1. The ex-
pression of estrogen receptor, progesterone receptor, and
keratin 19 by all the cells of atypical cystic lobules dis-
tinguishes this lesion from normal complex (type 2/3)
lobules and apocrine metaplasia, and the presence of cy-
clin D1 differentiates the atypical lobules from type 1
lobules and blunt duct adenosis.

We discovered atypical cystic lobulesin 36% of spec-
imens containing ductal carcinoma in situ and 29% of
cases showing lobular neoplasia. In contrast, only 3% of
samples showing fibrocystic changes aso contained
atypical cystic lobules (Table 2). The three groups of
cases have similar frequencies of conventional ductal hy-
perplasia, and we therefore believe that vagaries of case
selection and specimen sectioning do not account for the
different frequencies of atypical cystic lobules. Seven of
the 16 cases (44%) harboring both low-grade ductal car-
cinoma in situ and atypical cystic lobules showed merg-
ing of the two lesions. Figure 7 illustrates one example
of this phenomenon.

Table 1 Immunohistochemical staining resultsin cases of atypical cystic lobules (ACL), ductal carcinomain situ (DCIS), and benign le-
sions (BDA blunt duct adenosis, Lob 1 type 1 lobule, Lob 2/3 type 2/3 lobule, Ap Met apocrine metaplasia)

Keratin 19 CyclinD1 Progesterone receptor Estrogen receptor

Lesion 2+ 1+ Neg Tota 2+ 1+ Neg Tota 2+ 1+ Neg Tota 2+ 1+ Neg Tota
ACL 21 0 O 21 7 14 0 21 20 1 O 21 20 1 O 21
DCIS 2 0 O 12 7 6 0 13 2 1 0 13 13 0 O 13
BDA 3 0 O 3 0 0 3 3 3 0 O 3 3 0 O 3
Lob1 10 1 o0 11 0 1 9 10 9 2 O 11 7 3 1 11
Lob 2/3 2 9 0 11 0 0 11 1 1 10 O 11 1 8 0 9
Ap Met 5 0 1 6 0 3 4 7 1 1 5 7 0 O 7 7
Table 2 Fregquency of atypical . ] . .
cystic lobules and conventional Index lesion Total Meanage  Caseswithatypical ~ Caseswith )
hyperplasiain three lesions cases (years) cystic lobules conventiona hyperplasia

Fibrocystic changes 32 50.7 1(3%) 10 (31%)

Lobular neoplasia 31 52.9 9 (29%) 9 (29%)

Ductal carcinomain situ 44 62.3 16 (36%) 11 (25%)







Discussion

Although we believe that our study represents the first
publication devoted primarily to the morphological char-
acteristics of atypical cystic lobules, we acknowledge
that others have recognized the lesion. For example,
drawings in the works of Sasse [31] and Schimmelbusch
[32] depict alterations consistent with that diagnosis. In
an address to the American Medical Association in 1905,
Warren discussed the classification of benign tumors of
the breast to illustrate the need for close communication
between pathologists and surgeons. His illustration of a
lesion designated “abnormal involution” shows an atypi-
cal lobule in continuity with an atypical ductal prolifera-
tion (Fig. 10 in [37]). Bloodgood's depiction of the
“adenocystic stage of senile parenchymatous hypertro-
phy” (Fig. 22 in [3]) seems to show an atypical cystic
lobule merging with micropapillary ductal carcinoma in
situ. MacCarty shows two atypical lobules (Figs. 22, 24
in [22]), which he considers examples of the lesion de-
scribed by Warren. Cheatl€e's discussion of the origin and
clinical significance of cysts includes the clearest early
description of atypical cystic lobules: “[The cyst's wall
is] lined by columnar epithelium, beautiful in appear-
ance, with feathery, well-defined cells.” [7]. Among
modern workers, Wellings and Jensen [38] illustrate a
family of alterations called “atypical lobules, type A,”
which clearly includes the lesion that we discuss. Azzo-
pardi described in detail a form of ductal carcinoma in
situ that he called “clinging carcinoma.” His example of
low-grade “clinging carcinoma’ (Fig. 10-6 in [1]) ap-
pears identical to our atypical cystic lobules, and so does
the lesion depicted in Eusebi et al.’s Fig. 4 [11]. The dis-
tended duct illustrated by Rosen and Oberman (Fig 223
in [28]) and the ectatic ducts pictured by Goldstein and
O’'Malley [15] share similarities with atypical cystic lob-
ules. We believe that the “atypical cystic duct” of
Tsuchiya [36] represents the lesion we report. Finally, a
group of lesions called “columnar alteration with promi-
nent apical snouts and secretions’ [12] includes exam-
ples that we would classify as atypical cystic lobules.

We did not undertake our study so as to add yet an-
other name to this lengthy list of overlapping but not
synonymous terms. The designation “atypical cystic lob-
ule” seems to characterize the lesion without making un-
warranted implications about its pathogenesis or clinical
behavior. The goal of our work was centered rather on

Fig. 2 Atypical cystic lobule (high magnification). The epithelial
cells contain abundant apical cytoplasm and atypical nuclei. Myo-
epithelial cells are inconspicuous. x640

Fig. 3 a Atypical cystic lobule and b ductal carcinoma in situ.
The cells appear identical in both lesions. x400

Fig. 4 Atypical cystic lobule stained with antibody to keratin
nineteen. All cells show cytoplasmic staining with a diffuse pat-
tern. x100; Inset x400

Fig. 5 Atypical cystic lobule stained with antibody to progester-
one receptor. All cells show nuclear staining. 100
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defining the neoplastic nature of the lesion, and we wish
to draw attention to the two ways in which our findings
support this hypothesis.

First, our findings demonstrate that atypical cystic lob-
ules represent a distinct lesion with a consistent immuno-
phenotype. Although atypical lobules have characteristics
that overlap with those of certain normal lobules or lob-
ules altered by blunt duct adenosis or apocrine metapla-
sia, we find that one can readily distinguish these lesions
by observing the following points of differential diagno-
sis. Terminal duct lobular units become more complex
during the reproductive years [30]. Prior to the first preg-
nancy, simple (type 1) lobules predominate. They devel-
op more fully during gestation and remain as type 2 and
type 3 lobules when lactation ceases (Fig. 8). These com-
plex lobules (type 2/3) do not look like atypical cystic
lobules in any way, but type 1 lobules superficialy re-
semble early atypical lobules. Type 1 lobules consist of
coiled, simply branching ductules set in a modest amount
of specialized stroma. The glandular lumens appear only
dlightly larger than those of normal acini. These early
lobules have a prominent layer of basal cells, most of
which do not contain hormone receptor proteins. Atypical
cystic lobules, on the other hand, consist of a cluster of
large cystic acini surrounded by sparse intralobular stro-
ma. Luminal cells with atypical cytological characteris-
tics constitute the predominant epithelial cell type, where-
as basal cells appear diminished in number.

The dilated ductules seen in one type of blunt duct ad-
enosis [26, 33] (Fig. 9) can also resemble the acini of
atypical cystic lobules, but the following four features
help to differentiate the two lesions. First, the epithelium
of blunt duct adenosis consists of both luminal and basal
cells. The latter look especialy prominent, and they
form a continuous layer around the luminal cells. Atypi-
cal cystic lobules, on the other hand, lack the prominent
basal cell layer seen in blunt duct adenosis. Second, the
luminal cells in blunt duct adenosis possess less cyto-
plasm than the cells of atypical cystic lobules. The nuclei
of the former look completely conventional, whereas
those of the latter appear atypical. Third, the glands of
blunt duct adenosis often appear flattened, and they
branch in a simple, staghorn pattern, whereas those of
atypical cystic lobules exhibit less flattening and almost
no branching. Finally, the specialized stroma of blunt
duct adenosis often appears abundant and sometimes ex-
tends into the surrounding parenchyma in a pseudo-
infiltrative pattern. Atypical cystic lobules usualy con-
tain smaller amounts of specialized stroma, which ap-
pears compact and well-defined.

Acini showing apocrine metaplasia superficialy re-
semble atypical cystic lobules because the cells in both
conditions possess finely granular, eosinophilic cyto-
plasm. Apocrine cells have much more abundant cyto-
plasm than the cells of atypical cystic lobules, however,
and the nucleoli of the former appear much more promi-
nent than the latter. Furthermore, apocrine cells virtually
always lack the estrogen and progesterone receptors that
characterize the cells of atypical cystic lobules.
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Fig. 6 Atypical cystic lobule stained with antibody to cyclin D1.
Many cells show nuclear staining. X250

Fig. 7 Atypical cystic lobule merging with low-grade ductal car-
cinomain situ. Most of the epithelium grows in a single layer, but
afew micropapillary/cribriform areas are present. x40

Fig. 8a, b Normal terminal duct-lobular units. Two type 1 lobules
(a) consist of coiled ductules. A type 2/3 lobule (b) contains acini.
x100

The results of our study also help to establish the neo-
plastic nature of atypical cystic lobules by providing
morphological evidence that links them to low-grade mi-
cropapillary/cribriform ductal carcinomain situ. The evi-
dence takes three forms. First, atypical cystic lobules and
low-grade ductal carcinoma in situ display similar cyto-
logical characteristics; both exhibit nuclear atypia and
cellular polarization. So closely do the cells of the two



Fig. 9 Blunt duct adenosis (upper panels) and atypical cystic lob-
ule (lower panels) differ in the shape of the glands, the appearance
of the specialized stroma, and the prominence of the myoepithelial
cells. Left panels x40, right panels x400)

lesions resemble each other that we cannot distinguish
them by means of cytological criteria alone. Second, the
immunohistochemical characteristics of the atypical cells
of atypical cystic lobules match those of the malignant
cells of ductal carcinomasin situ. Both lesions consist of
glandular cells containing ovarian steroid hormone re-
ceptors, keratin 19, and cyclin D1. Not only does this
immunohistochemical profile link the two types of pro-
liferation, but it also distinguishes them from normal
lobules and benign alterations. Finaly, atypical cystic
lobules often merge with foci of conventional micropap-
illary/cribriform ductal carcinoma in situ. In fact, we
found atypical lobules in direct continuity with foci of
ductal carcinomain situ in 44% of the specimens harbor-
ing both lesions. Although we interpret this close spatial
relationship as evidence of a pathogenetic link, others
might regard atypical lobules as the advancing edge of
the established carcinoma in situ rather than an early
stage in the formation of the carcinoma. Such an alterna-
tive hypothesis predicts that atypical cystic lobules
should occur only in the immediate vicinity of obvious
ductal carcinomas. Contrary to this prediction, we found
atypical lobules in 10 of 62 study cases in which neither
the specimen nor the patient showed any of evidence
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ductal carcinoma in situ. Similarly, about one-half of the
cases of low-grade clinging carcinoma of flat type re-
ported by Eusebi et a. [11] did not contain conventional
micropapillary/cribriform ductal carcinoma in situ. We
continue to encounter clinical specimens containing
atypical cystic lobules without ductal carcinomas. Our
experience leads us to reject the alternative hypothesis
and to interpret atypical cystic lobules as a forerunner of
more common forms of ductal carcinoma rather than its
advancing edge.

The theory that atypical cystic lobules represent an
early stage in the formation of low-grade ductal carcino-
ma in situ conflicts with certain contemporary theories
regarding the evolution of ductal carcinoma. The most
commonly held hypothesis places conventional ductal
hyperplasia as the first step in the progression to carcino-
ma and atypical ductal hyperplasia, as the second [25].
As an intermediate lesion, atypical ductal hyperplasia
exhibits certain features of conventional ductal hyperpla-
sia and others of ductal carcinoma in situ. Although the
proliferative nature of these putative precursor lesions,
their statistical association with the development of inva-
sive cancer [4, 21, 23, 27, 35], and the presence of genet-
ic aberrations [20, 25, 29] support the conventional
thinking, two other considerations argue against it. First,
hyperplastic cells differ in their fundamental properties
from carcinoma cells. The former cells lack nuclear
atypia and cellular polarization and they stick together
tightly, whereas the latter ones appear atypical and polar-



420

ized and they tend to separate from their neighbors.
Moreover, most hyperplastic cells lack the estrogen and
progesterone receptors and the keratin 19 found in virtu-
aly al low-grade ductal carcinoma cells. Second, one
does not commonly find conventional ductal hyperplasia
in continuity with ductal carcinoma in situ. Dr. Azzo-
pardi provides the clearest discussion of this point [1]:

Thusit is that the ‘early’ carcinomararely has its ori-

ginin solid areas of epitheliosis or other types of benign
epithelial hyperplasia and hypertrophy. Rather does it
arise by cytological changes in the epithelial cells of the
TDLU that do not show the typical features of any type
of adenosis....This concept of the usual development of
carcinoma from normal or near-normal structures ne-
gates the notion of a continuous spectrum of grades of
hyperplasia in the lobule terminating in malignancy. ...
The erroneous concept of a continuous spectrum would
lead pathologists to search for ‘early’ malignancy in the
more solid forms of benign proliferation. But, on the
contrary, the earliest changes usually take place de novo
in epithelium which is not affected by previous solid be-
nign hyperplasia.
The theory that regards atypical cystic lobules as an ear-
ly stage in the formation of low-grade ductal carcinoma
in situ avoids both weaknesses of the conventional hy-
pothesis. Unlike hyperplastic cells, the cells of atypical
cystic lobules show the same atypia, polarization, dishes-
ion, and immunohistochemical properties as the cells of
ductal carcinoma in situ. Moreover, atypical cystic lob-
ules frequently merge with established ductal carcinoma
in situ.

A rigorous evaluation of the theory of the neoplastic
nature of atypical cystic lobules requires more than mor-
phological evidence, however. For example, the theory
predicts that atypical cystic lobules should occur more
commonly in women who develop carcinomas than in
women who do not do so and that the frequency of atypi-
cal cystic lobules in the population at large should begin
to rise before the age at which one sees an increase in the
frequency of ductal carcinomain situ. The design of our
study does not permit us to address either of these pre-
dictions, and we know of only one publication that in-
cludes thistype of clinical information. In a retrospective
review of about 9500 specimens originally considered
benign, Eusebi et al. [11] discovered 25 cases (0.263%)
of low-grade clinging carcinoma of flat type (atypical
cystic lobules) and 15 cases of ductal carcinoma in situ
with a mixture of flat and micropapillary/cribriform pat-
terns. The 25 women in the former group had an average
age of 44 years, whereas the age of the latter 15 women
averaged 51 years. During an average follow-up interval
of about 19 years, none of the 25 women with low-grade
clinging carcinoma of flat type developed invasive carci-
noma and only 1 suffered a recurrence, which aso con-
sisted of low-grade clinging carcinoma of flat type.
These results suggest that the flat type of proliferation
can evolve into a conventional micropapillary/cribriform
carcinoma but that this evolution does not occur fre-
quently. It will require the collection of more epidemio-

logical data of this type and its integration with histo-
pathological observations like the ones we report to de-
fine the neoplastic potential of atypical cystic lobules
(low-grade clinging carcinoma of flat type) in athorough
way.

In summary, atypical cystic lobules exhibit the cyto-
logical and immunohistochemical characteristics of low-
grade ductal carcinomain situ while maintaining a near-
normal pattern of growth. The morphological similarities
between atypical cystic lobules and ductal carcinoma in
situ and the proximity of the two proliferations in many
cases suggest that some low-grade ductal carcinomas in
situ develop in a setting of atypical cystic lobules.

Acknowledgements This work was supported by a grant (C-2)
from the Ministry of Education, Science, Sports and Culture of Ja-
pan (08670191). We express thanks to Prof. Takashi Nakajima
(Second Department of Pathology, Gunma University School of
Medicine).

References

1. Azzopardi JG (1979) Problems in breast pathology. Saunders,
Philadelphia
2. Bartek J, Taylor-Papadimitriou J, Miller N, Millis R (1985)
Patterns of expression of keratin 19 as detected with monoclo-
nal antibodies in human breast tissues and tumours. Int J Can-
cer 36:299-306
3. Bloodgood JC (1906) Senile parenchymatous hypertrophy of
female breast. Its relation to cyst formation and carcinoma.
Surg Gynecol Obstet 3:721-730
4. Bodian CA, Perzin KH, Lattes R, Hoffmann P, Abernathy TG
(1993) Prognostic significance of benign proliferative breast
disease. Cancer 71:3896-3907
5. Broders AC (1932) Carcinoma in situ contrasted with benign
penetrating epithelium. JAMA 99:1670-1674
6. Bur ME, Zimarowski MJ, Schnitt SJ, Baker S, Lew R (1992)
Estrogen receptor immunohistochemistry in carcinoma in situ
of the breast. Cancer 69:1174-1181
7. Cheatle GL (1920) Cysts, and primary cancer in cysts, of the
breast. Br J Surg 8:149-166
8. Cheatle GL, Cutler M (1931) Tumors of the breast. Their pa-
thology, symptoms, diagnosis, and treatment, Chap 1X. Malig-
nant epithelial neoplasia. Lippincott, Philadelphia, 1931
9. De Potter CR, Foschini MP, Schelfhout A-M, Schroeter CA,
Eusebi V (1993) Immunohistochemical study of neu protein
overexpression in clinging in situ duct carcinoma of the breast.
Virchows Arch [A] 422:375-380
10. Eusebi V, Forchini MP, Cook MG, Berrino F, Azzopardi JG
(1989) Long-term follow-up of in situ carcinoma of the breast
with special emphasis on clinging carcinoma. Semin Diagn
Pathol 6:165-173
11. Eusebi V, Feudale E, Foschini MP, Micheli A, Conti A, Riva
C, Di Pama S, Rilke F (1994) Long-term follow-up of in situ
carcinoma of the breast. Semin Diagn Pathol 11:223-235
12. Fraser JL, Raza S, Chorny K, Connolly JL, Schnitt SJ (1998)
Columnar ateration with prominent apical snouts and secre-
tions. A spectrum of changes frequently present in breast biop-
sies performed for microcalcifications. Am J Surg Pathol 22:
1521-1527
13. Gillett CE, Lee AHS, Millis RR, Barnes DM (1998) Cyclin
D1 and associated proteins in mammary ductal carcinoma in
situ and atypical ductal hyperplasia. J Pathol 184:396-400
14. Goldberg DE, Stuart J, Koerner FC (1994) Progesterone recep-
tor detection in paraffin sections of human breast cancers by
an immunoperoxidase technique incorporating microwave
heating. Mod Pathol 7:401-406



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Goldstein NS, O’ Malley BA (1997) Cancerization of small ec-
tatic ducts of the breast by ductal carcinomain situ cells with
apocrine snouts. A lesion associated with tubular carcinoma.
Am J Clin Pathol 107:561-566

Hoshi K, Mochizuki M, Otaka T, Wakasa H (1991) Stereomi-
croscopic study of atypical lobules in low papillary carcino-
mas. (Proceeding of the Japanese Cancer Association 50th An-
nual Meeting, Tokyo) Jon J Cancer Res [Suppl] 1991:321

Hsu SM, Raine L, Fanger H (1981) Use of avidin—hiotin com-
plex (ABC) in immunoperoxidase techniques: comparison be-
tween ABC and unlabelled antibody (PAP) procedure. J Histo-
chem Cytochem 29:577-580

Koerner FC, Goldberg DE, Edgerton SE, Schwartz LH (1992)
pS2 protein and steroid hormone receptors in invasive breast
carcinomas. Int J Cancer 52:183-188

Kuroda H, Komatsu H, Nakamura S, Niitsu Y, Takahashi T,
Ueda R, et a (1995) The positive nuclear staining observed
with monoclonal antibody against PRAD1/cyclin D1 corre-
lates with RNA expression in mantle cell lymphoma. Jon J
Cancer Res 86:890-398

Lakhani SR, Collins N, Stratton MR, Sloane JP (1995) Atypi-
cal ductal hyperplasia of the breast: clona proliferation with
loss of heterozygosity on chromosomes 16q and 17p. J Clin
Pathol 48:611-615

London SJ, Connolly JL, Schnitt SJ, Colditz GA (1992) A
prospective study of benign breast disease and the risk of
breast cancer. JAMA 267:941-944

MacCarty WC (1913) The histogenesis of cancer (carcinoma)
of the breast and its clinical significance. Surg Gynecol Obstet
17:441-459

McDivitt RW, Stevens JA, Lee NC, Wingo PA, Rubin GL,
Gersell D, Cancer and Steroid Hormone Study Group (1992)
Histologic types of benign breast disease and the risk for
breast cancer. Cancer 69:1408-1414

Nakamura S, Seto M, Banno S, Suzuki S, Koshikawa T, Kitoh
K, et a. (1994) Immunohistochemical analysis of cyclin D1
protein in hematopoietic neoplasms with special reference to
mantle cell lymphoma. Jpn J Cancer Res 85:1270-1279

O’ Connell B, Pekkel V, Fugua SAW, Osborne CK, Clark GM,
Allred DC (1998) Analysis of loss of heterozygosity in 199
premalignant breast lesions at 15 genetic loci. J Natl Cancer
Inst 90:697-703

26.
27.

28.

29.

30.

31
32.
33.
34.

35.

36.

37.

38.

39.

421

Page DL, Anderson TJ (1987) Diagnostic histopathology of
the breast. Churchill Livingstone, New York

Page DL, Dupont WD, Rogers LW, Rados M 'S (1985) Atypical
hyperplastic lesions of the female breast. A long-term follow-
up study. Cancer 55:2698-2708

Rosen PP, Oberman HA (1992) Tumors of the mammary
gland. (Atlas of tumor pathology, 3rd ser, fasc 7) Armed Forc-
es Ingtitute of Pathology, Washington, DC

Rosenberg CL, Larson PS, Romo JD, de las Morenas A, Faller
DV (1997) Microsatellite alterations indicating monoclonality
in atypical hyerplasia associated with breast cancer. Hum Pa-
thol 28:214-219

Russo J, Russo IH (1987) Development of the human mamma-
ry gland. In: Neville MC, Daniel CW (eds) The mammary
gland. Plenum Press, New York

Sasse F (1897) Uber Cysten und cystiche Tumoren der Mam-
ma. Arch fur Klin Chir 54:1-54

Schimmelbusch G (1892) Das Cystadenom der Mamma. Arch
Klin Chir 44:117-134

Sloane JP, Trott PA (1985) Biopsy pathology of the breast. Wi-
ley, New York

Tavassoli FA (1998) Ductal carcinoma in situ: introduction of
the concept of ductal intraepithelial neoplasia. Mod Pathol 11:
140-154

Tavassoli FA, Norris HJ (1990) A comparison of the results of
long-term follow-up for atypical intraductal hyperplasia and
intraductal hyperplasia of the breast. Cancer 65:518-529
Tsuchiya S (1998) Atypical ductal hyperplasia, atypical lobu-
lar hyperplasia, and interpretation of a new borderline lesion.
Jpn J Cancer Clin 44:548-555

Warren JC (1905) The surgeon and the peathologist. A pleafor reciprodi-
ty asillustrated by the consideration of the dassification and trestment
of benign tumorsof thebreest. JAMA 45:149-165

Wellings SR, Jensen HM, Marcum RG (1975) An atlas of sub-
gross pathology of the human breast with special reference to
possible precancerous lesions. J Natl Cancer Inst 55:231-263
Zafrani B, Leroyer A, Fourquet A, Laurent M, Trophilme D,
Validire P, Sastre-Garau X (1994) Mammaographically-detect-
ed ducta in situ carcinoma of the breast analyzed with a new
classification. A study of 127 cases. correlation with estrogen
and progesterone receptors, p53, and c-erbB-2 proteins, and
proliferative activity. Semin Diagn Pathol 11:208-214



