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Abstract A retrospective study was made of 38 selectedch cases immunohistochemistry yielded equivocal re-

brest tumours with a poorly differentiated in situ dustlts and the label “suggestive of invasion” was therefore

component. These were classified on haematoxylin grettinent. Immunohistochemistry facilitates the diagno-

eosin (H&E) as ductal carcinoma in situ (DCIS; 18is of breast DCIS; myoepithelial and basal lamina mark-

cases), DCIS with invasion (17 cases) and DCIS wighs are useful in differentiating microinvasive from in

features suggestive of for stromal invasion (11 casesiju ductal carcinomas of the breast.

The last were these lesions composed of neoplastic ducts

with irregular outlines and a myoepithelial layer that wdey words Ductal carcinoma in situ -

not clearly evident or large neoplastic ducts growiighmunohistochemistry - Myoepithelial cells -

close together or surrounded by inflammatory desni®asal lamina - Smooth muscle actin - Calp::nin

plastic stroma. Cases of DCIS involving areas of scleros-

ing adenosis were included in this category. Consecutive

sections obtained from each case were studied witlintroduction

panel of antibodies against myoepithelial cells (alpha

smooth muscle actin and calponin) and basal lamiRaorly differentiated in situ carcinomas of the breast

(BL) components (laminin and type IV collagen). It wa@DCIS) are intraductal proliferations of nonpolarized

found that in situ lesions showed well-formed basal laifi24] neoplastic cells growing in a solid, micropapillary

ina and/or an evident myoepithelial layer. These featums pseudocribriform pattern. The neoplastic cells also

were lacking in the invasive areas. Nine of the 11 cast®w marked nuclear pleomorphism, a high nuclear/cy-

with suggestive features of stromal invasion were m@plasmic ratio and brisk mitotic count and/or apoptotic

classified as invasive duct carcinoma (5 cases)and D®H&lies [24]. In many instances PDCIS may pose a diag-

(4 cases), according to the absence or presence of a nostic problem, in that it is difficult to establish whether

tinuous myoepithelial layer and/or basal lamina. In gart of these lesions have invaded the stroma, especially

— when the neoplastic proliferations extend to the lobules
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Fig. 1A, B Poorly differentiated DCIS with features of suspicious Tissue specimens were formalin fixed and paraffin embedded.
stromal invasion (case 38\ The neoplastic ducts are large an&ections 5 pum thick from each lesion were stained with H&E.
show irregular outlines. H&E, x12B Collagen 1V is not present When several blocks were available the most representative was
along the neoplastic ducts; only small vessels are stained. Indbkected for H&E study and immunohistochemistry. Cases were
same case, laminin and calponin were negative, confirming thegdlassified by evaluating the H&E slides before immunohistochem-
vasive nature of the tumour growth. ABC, x*50 ical staining into three categories: DCIS, DCIS with invasion, and

Fig. 2A, B Poorly differentiated DCIS with features of suspiciou?CIS with features suggestive of stromal invasion.

h " : ' ; DCIS were considered suggestive of invasion when one of the
stromal invasion (case 11A. This neoplastic duct shows irregular, : - : g
outline and myoepithelial cells are not clearly evident. In additio llowing features was present. (1) neoplastic ducts with irregular

a prominent inflammatory infiltrate is also present around t tlines and a myoepithelial layer that was not well defined

; ; ; igs. 1A, 2A); (2) large neoplastic ducts growing “back to back”
duct. H&E, x250B Anti-calponin antibody reveals the presence 9. : ; :
a continuous layer of myoepithelium, even around the tiny nest o 3A); (3) lesions composed of neoplastic nests and cords in-
neoplastic cells which simulate stromal invasion. This case was in-
cluded in the group of the DCIS cases. ABC, > 400

Fig. 3A-D Poorly differentiated DCIS (case A.The neoplastic»

ducts grow back to back, closely packed together. H&E x100

B Collagen IV andC laminin are present along the basal lamina
mas, with the aim of establishing more consistent mavhich outlines the ducts. ABC, x10D. When the ducts are en-

phological criteria to assess the presence or absenc&'ggd by the neoplastic proliferation, the myoepithelial cells are
an invasive phase in problematic cases often attenuated and have to be distinguished from the actin-posi-

tive elements present around the capillaries adjacent to the ex-
panded ducts. This case was included in the group of the DCIS
cases. ABC x4C3

Materials and methods Fig. 4A-D Poorly differentiated DCIS involving sclerosing ade-
nosis (case 21)A The neoplastic proliferation is structured in
Specimens taken from 38 selected patients with poorly differersimall nests and cords, reminiscent of an invasive carcinoma. H&E,
ated DCIS of the breast were retrieved from the files of the Insti#5 B At higher power there is no continuous layer of myoepithe-
tute of Anatomic Pathology of the University of Florence. Alial cells. H&E, x125C Collagen IV-positive basal lamina encir-
cases had been detected mammographically in the period betvwaes most of the neoplastic nests and cords. ABC, kr8@ati-ac-
1983 and 1991. Information on the clinical presentation of the tex antibody highlights the attenuated myoepithelial layer in the
sions, treatment of the patients, and follow-up was obtained freame case. This case was included in the group of the DCIS cases.
the patients’ attending physicians and/or from hospital records. ABC, x40C
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Fig. 5A, B Poorly differentiated DCIS (case 28k Neoplastic = =8 -
ducts are immersed in a loose stroma with dense inflammatory in- == SesGT ==
filtrate and small vessel formation of the granulation tissue-like, ~"-"f:‘.*_—f~..\ .
type. H&E, x75.B Anti-calponin antibody highlights an intact ‘e &%
myoepithelial layer around the neoplastic ducts. The stromal fibro~, = #= Sw: 5«
blasts are unstained. This case was included in the group of thg® s - oy
DCIS cases. ABC, x1'5 i

Fig. 6A—C DCIS with invasive carcinoma (case A:The neo- &
plastic proliferation shows a non-organoid sclerosing pattern of .
growth. H&E, x125B Anti-actin andC anti-laminin antisera are j}jgii ,.‘..",' 4
both negative in the invasive component of this case. ABC, x125 =~ "% =
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volving areas of sclerosing adenosis (Fig. 4A); and (4) neoplagdsted with the the following monoclonal antisera: alpha smooth
ducts surrounded by desmoplastic stroma with inflammatory infituscle actin (Dako, diluted 1:100), laminin (Dako, diluted 1:20)
trate and new vessel formation similar in type to that of granutgpe IV collagen (Dako, diluted 1:100). Cases of DCIS with fea-
tion tissue (Fig. 5A). tures suggestive of stromal invasion were also stained with anti-
Stromal invasion was considered unequivocal at H&E levehlponin antibody (Biogenex 1:80). This antibody required a heat-
when there was an indistinct myoepithelial layer and nonorganaiduced epitope retrieval accomplished by immersing the slides in
sclerosing growth of cords and single neoplastic cells immersed®il M citrate buffer at pH 6.0 and placing them in a pressure
a desmoplastic stroma (Fig. 6A). As the definition of microinvaooker for 20 min.
sion is yet to be resolved [33], we adopted a practical approachThe cases were considered to be in situ when there was a linear
and only selected cases with a single area of invasion no lamed continuous distribution of at least one of the BL components
than one high-power field (400x). around the involved ducts and when, in the same ducts, the MC
Slides were evaluated and reviewed independently by two ddyer highlighted by anti-actin and/or anti-calponin antisera was
servers (S.D. and V.E.). Any disagreement between observers wasterrupted. This because small fragments of BL can also be
settled by reviewing the cases together using a double-headedfouind in invasive carcinomas [10]. The absence of the BL and loss
croscope, thereby reducing the effects of inter- and intraobserweMCs around agregates of neoplastic cells were taken as evi-
error. dence of tumour invasion.
Immunostaining was performed on tissue sections using the
avidin—biotin—peroxidase complex method [25]. All cases were
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Table 1 Ductal carzinoma (DCIS) according to H&E staining (10able 2 DCIS with invasion according to H&E staining (17
cases). Immunocytochemical featuréd@ immunohistochemis- cases). Immunocytochemical features on foci of stromal inv<sion
try, SMAmooth muscle actifOLL IV collagen IV,LAM laminin;

+ positive,— negative, + discontinuous rim of positivity} Case Antibodies IHC
diagnosis
Case Antibodies IHC SMA LAM COLL IV
diagnosis

SMA LAM COLL IV 7 - - - DCIS with invasion
9 —/+ - - DCIS with invasion
1 +/- + + DCIS 17 - - - DCIS with invasion
3 + + + DCIS 18 —/+ - - DCIS with invasion
4 + + + DCIS 19 - - - DCIS with invasion
5 + + + DCIS 22 - - -+ DCIS with invasion
6 +/- + + DCIS 23 - - - DCIS with invasion
8 + +/- + DCIS 24 - - - DCIS with invasion
10 + + +~ DCIS 25 - - - DCIS with invasion
12 +/- + + DCIS 26 - - - DCIS with invasion
13 +/~ + + DCIS 27 - - - DCIS with invasion
14 + + + DCIS 29 - - - DCIS with invasion
30 - - DCIS with invasion
31 - - - DCIS with invasion
32 - - - DCIS with invasion
Results 35 -+ - - DCIS with invasion
37 + - - DCIS with invasion

The results of the comparison between the diagnozes
based on H&E stained slides and on immunohistochem-
istry are reported in Tables 1-3 and depicted in Figs. 1T&le 3 DCIS with suggestive features of stromal invasion on
Histological diagnose based on H&E-stained sections F&E staining (11 cases). Immunocytochemical feati;es.

vealed 10 cases of DCIS (Table 1). Foci of stromal ilv@sse  |HC

sion were identified in 17 cases, which are defined as d?a%vrlmséi?s
ductal carcinoma in situ (DCIS) with invasion (Table 2). SMA  LAMI- COLL CAL- after IHC
Finally, 11 cases belonged in the category of DCIS sug- NIN IV PONIN
gestive of invasion (Table 3). 2 e + + + DCIS

The alpha smooth muscle actin antibody stained the  +~ + +- + DCIS
cytoplasm of myoepithelial cells around normal ducts + - - - DCIS with invasion
and lobules and around DCIS. In some areas in which #e - +- +/- * iSnL\J/%%?oSrt\ive of
ductules were filled and distended by neoplastic cel o o N . Suggestive of
myoepithelial cells were flattened and only a thin rim o invasion
attenuated positivity for anti-smooth muscle actin anti1 + + +- + DCIS
body was evident (Fig. 3). The anti-calponin antibo + + -+ + ocls
displayed a somewhat different staining pattern from t%n o e - Do mﬂ invasion
of anti-actin, being more specific but less sensitive: oy _ _ _ _ DGIS with invasion

rare periductal stromal myofibroblasts were stained, 39  +~ - - - DCIS with invasion

contrast to the pattern obtained with anti-smooth musetle———— : : :

actin antibody (see Figs. 2, 4, 5). The finding of SMA-Sections in which the suggestive foci had disappt:ared

positive elongated cells around neoplastic ducts, in the

absence of positivity with laminin, collagen IV and cal-

ponin, was thus interpreted as a myofibroblastic stroniBIC or DCIS cases the H&E diagnoses correlated with

response, rather than as evidence of an intact myoepithe-findings obtained by immunohistochemistry. Among

lial cell layer (see Table 3, cases 15, 34 and 38). the cases of DCIS suggestive of invasion, in 4 out 11
Around the neoplastic ducts, the staining with anttases immunohistochemistry revealed the presence of

calponin was less intense than with anti-actin antibogyeserved BL with continuous and linear pattern and

and, especially when the duct was distended by the neeakly stained MCs at the periphery of involved ducts.

plastic proliferation, occasional tracts of the flattenékhese cases were therefore reclassified as DCIS. They

myoepithelial layer were focally negative with anti-caincluded 2 cases with sclerosing adenosis (cases 11 and

ponin antibody. Immunostaining with antibodies again&t; Fig. 4) and 1 with lobular involvement (case 28) by

laminin and collagen IV was linear, continuous and cithe neoplastic proliferation.

cumferential around normal glands and in the ducts har-Five of the cases (cases 15, 33, 34, 36, 38) of DCIS

bouring DCIS (Fig. 3). In areas where the carcinomatosisggestive of invasion were re-classified as IDC with in-

cells invaded the stroma the staining was discontinua@sion because the panel of antibodies failed to demon-

or lacking, confirming that BL was disrupted (Fig. 6). strate intact BL and MCs (Fig. 1). Finally, 2 cases (cases
When the diagnoses obtained with H&E stains weté and 20) remained in the category of “suggestive of in-

compared with the immunohistochemical data, in aldsion”; in both cases the BL markers and anti-smooth
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Table 4 Clinicopathological

correlations: ductal carcinoma iffase ~ Age  Site Therapy Ln Fu Recurrence/
situ 14 case$ (Rrecurrence, status years/months/ metastases
M metastases;U follow-up, status years/months/R-M

ILC invasive lobular carcinoma,

LN lymph-nodesNED no evi- 1 67 UIQ-R M NO 7/4INED -
dence of diseas®0D died of g ‘3& blg-QL . l\(/;l) NI\(I)O 74%’/\INE£D -
diseaseUOQ upper-outer quad- - -
rant L1 lower hner quadiant. 4 43 LOGR  Q NO 5/1/NED 4/R(DCIS)
LOQ lower-outer quadrant‘ 5 44 LIQ-L Q NO 3/8/DOD 1/9/ctrl R(ILC)/M
L left, Rright, Q quadrantecto- g 22 ngt '(\34 N()J( Iélalsl\-lrED
my, M mastectomy,? not known, - -
NO no lymph-node metastases, 10 56 UOQ-R Q NO 5/9/NED 0/6/R(DCIS)
NX lymph-node metastases not i% gg !;OLQ-R 8 “8 Il_/%/SNTED -
assesser.) ?- —

13 42 UoQ-L Q NO 2/4INED -
a . L 14 44 UOQ-L Q NX 9/11/NED -
S e s e Mo N0 ZEmED

28 48 UOQ-R M NO LOST -
IHC (cases 2, 11, 21 and :*3) Q
Table 5 Clini thological
cgrreelationlsn:l((::i%%?al g;rgliﬁ?)mas Case Age Site Therapy LN FU Recurrences
in situ with invasion (22 cas8s status years/months/  metastases
(IDC invasive ductal carcino- status years/months/R-M
ma, N1 metastases to movable
ipl_silate_rt?ll (ijmph node(SpWD ; gg bl(()?(-gLR QQ l\ll\loO 43//5(4}\II\1EE% -
alive with diseast:} - -

’ 15 69 UOQ-R M NO 1/7/NED -

17 50 UoQ-L Q NO LOST -

18 43 Subareolar-R M N1 1/2/DOD M

19 55 UOQ-R Q NO 5/7/INED -

22 39 uoQ-L Q N1 5/9/NED -

23 55 UOQ-R Q NO LOST -

24 29 UOQ-R M NO LOST -

25 30 UOoQ-L M N1 LOST -

26 60 UOQ-R Q NO 5/4/NED -

27 42 UoQ-L Q NO 5/0/NED -

29 45 UoQ-L Q NO 5/0/AWD 3/8/R(IDC) and M

30 71 UOQ-L M NO 5/4/INED -

31 51 UoQ-L Q NO 5/4/INED 2/0/R(IDC)

32 42 UOoQ-L Q NO LOST

33 65 Subareolar M N1 LOST

34 55 UOQ-R M NO LOST
a - " 35 60 Subareolar-R M N1 1/2/DOD R(IDC) and M

17 cases originally classified 3¢ 59 LOQ-L M NO 1/8/NED _
gscgscelssr‘é\”mgg%se'ggggflHC 37 49 UOoO-L Q NO 3/3/DOD R(IDC) and M
- 38 61 UOQ-R NO 4/10/NED R(IDC

(cases 15, 33, 34, 36 and 28) Q Q (Ipc)
Igﬁl:lgtigir:gl%ogf'a\sthvfl)ilt%glcal Case  Age Site Therapy LN Status FU Recurrence /
suggestive of stromal invasion years/months/status metastases
(H&E + IHC diagnoses.; 16 38 UOQ-L 0 NX 2/0/NED -

20 46 LOQ-R M NO 5/8/NED -

muscle actin antibody were difficult to interpret as the There was no significant difference in age, localiza-
result of weak staining and, in addition, the lesions hddn, macroscopic feature and initial therapy in either
disappeared in the sections available for immunohisgroup. All lesions were unifocal and in 27 patients (71%)
chemistry with anti-calponin antibody(see Table 3).  the upper outer quadrant was involved. All patients un-
The clinical history of the 38 cases is reported in Tderwent surgical treatment; 23 patients had breast-con-
bles 4—6. All cases were divided according to the fingdrving surgical therapy, and 15 patients had mastectomy
diagnosis obtained after the immunohistochemical finia the latter group there were 5 patients with a final di-
ings. All patients were women. The age of patients widlgnosis of DCIS and 10 with a “final” diagnosis of DCIS
DCIS (including cases 16 and 20) ranged from 38 to @ith invasion). Axillary lymph node clearance was per-
years (median 46). Patients with IDC ranged from 29 frmed in 35 women. Metastases to the axillary lymph
71 years of age (median 60). nodes were found in 5 patients at the time of diagnosis.
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All these patients had been included in the group wés vital in distinguishing between invasive and pseudo-
DCIS with invasion. invasive forms of DCIS in 9 of the cases showing H&E

The length of follow-up in the total series varied frorfeatures considered suggestive, but not definitively diag-
14 to 114 months (average of 55 months). Follow-up inestic, of stromal invasion. In 5 of these cases, the ab-
formation was available for 11 patients with a final diagence of a continuous layer of BL and MCs, as demon-
nosis of DCIS. In 2 of these patients recurrence of DC38ated by IHC, lead to the final diagnosis of DCIS with
developed. One other patient died of subsequent coningasion. The opposite was seen in 4 cases, where the
lateral invasive lobular carcinoma (see Table 4). Followresence of a continuous MC layer and BL around the
up was possible in 16 patients with IDC. Five patientgoplastic ducts confirmed the in situ nature of the le-
experienced recurrences or metastases during the posmms. One of these cases showed extension to lobules,
erative observation period. Three patients of this groapd in 2 other cases there were areas of sclerosing ade-
died of disease. nosis. When DCIS extends into lobular ductules recogni-
tion of the in situ nature of the lesion is difficult, as the
oedematous specialized stroma of the lobular unit may
Discussion simulate an early reaction to stromal invasion. Further-

more, overdiagnosis of invasion in cases with DCIS in
The clinicopathological features of intraductal carcinons&lerosing adenosis is a well-known pitfall [15, 18].
(DCIS) of the breast have recently been characterized [4All cases with questionable histological features were
17] and subdivided into three major types (poorly, intetested with anti-calponin antibody. This 34-kDa peptide
mediately and well differentiated) according to two mais a recently identified smooth muscle component with
morphological features: cytonuclear differentiation armbntraction-regulatory function. Wang et al. [38] found
cell polarization [24]. Poorly differentiated DCIShat calponin staining in breast tissue is specifically re-
(PDCIS) has the highest rate of concomitant invasionsaticted to myoepithelial cells, and only a minor propor-
the time of the first diagnosis [17, 19]. Patchefsky et &ibn of stromal myofibroblasts are usually stained. Simi-
[32] reported that overall, 29% of their patients witlar results were seen in the present cases of PDCIS with
DCIS had microinvasion and all of these patients wituestionable features. The staining of MCs with cal-
invasion had a poorly differentiated DCIS. ponin antibody appeared to be less intense but more se-

The ability of malignant cells to cross BL is essentifdctive than the staining obtained with anti-actin anti-
to the process of invasion and metastasis, although bloely. Not all the myoepithelial cells were stained by an-
mechanisms of destruction of the BL remains uncle#ifcalponin, and the use of this antibody alone may
The fragmentation or disappearance of the BL around §ometimes give a false impression of focal discontinuity
vasive tumour foci may be consequent on defective syifi-the myoepithelial layer. Nevertheless, anti-smooth
thesis or secretion of BL components or on activation miuscle actin antibody stained both myoepithelial cells
proteinases and/or collagenases [1, 3, 5, 6, 8, 10, 29, ahf stromal periductal myofibroblasts. This can render
Structural defects of BL occurring in association with ladentification of the myoepithelial cell layer difficult, if
cal invasion have already been studied and reportechat impossible. In these cases the anti-calponin antibody
various tumours of the uterine cervix [33], oral mucosgpears very useful, and a confident diagnosis of in situ
[27] and breast [6, 10, 39]. Many studies have also dealtinvasive carcinoma may be reached by means of the
with ultrastructural analysis, mainly of the BL and MCg,omparison between the staining obtained with these
in benign and malignant breast tumours [10, 23, 37]. two antibodies.

In recent years, immunohistochemistry has appearedThe final diagnoses (H&E and immunohistochemis-
to be a reliable method of revealing BL. Its application toy) were consistent with the observations recorded at
tumour tissue has shown that benign and in situ lesidalow-up of the patients. Two cases of DCIS recurred
are outlined by intact BL, whereas the majority of invdecally. This was probably due to incomplete excision of
sive carcinomas are characterized by absent or incdhe lesion, as both these patients had undergone wide re-
plete BL [6, 10, 16, 26]. The same applies to MCs. Wiglection only. A third patient in the group with DCIS de-
the exception of biphasic invasive tumours [21, 22], theloped a contralateral invasive lobular carcinoma 1 year
presence of a continuous layer of MCs is currently caand 9 months after the DCIS. This led to widespread me-
sidered to be a sign of an in situ phase [2]. The valuetaftases and death of the patient. Among the patients
immunohistochemical evaluation of BL as well as MGsith a final diagnosis of invasive carcinoma lymph node
in the differential diagnosis between benign glandularetastases arose in 5, local recurrence of IDC in 5, and
proliferations and malignant invasive breast lesions, sutibtant metastases in 4 cases. Three patients died of their
as sclerosing adenosis, tubular adenosis, microglanddiaease 1-3 years after the initial diagnosis.
adenosis and tubular carcinoma, has been recently dem@ur results indicate that immunohistochemical study
onstrated [9, 13-15, 16, 20, 21, 28, 36]. of MCs and BL makes evaluation of the in situ phase of

In the present study, in all cases diagnosed as IDC (iborly differentiated DCIS more objective and leads to
cases) or DCIS (10 cases) at H&E level, the IHC findiore reliable diagnosis, at least in some cases. It appears
ings with anti-BL and anti-MCs antibodies were consifhat in order to avoid inadequate management of the pa-
tent with the initial diagnosis. Immunohistochemistrijent, a confident diagnosis of PDCIS needs immunohis-
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tochemical assessment of BL and/or MC, at least 18 Fechner RE (1981) Lobular carcinoma in situ in sclerosing ad-

cases with equivocal histological features.

19.

Acknowledgements This work was partly financed with grants

from MURST 40% and 60%. Dr. Christine M. Betts has to be
thanked for reading the manuscript and Mr. A. Busi for microphgb
tographs. :

21.

References

1.
2.

10.

11.
12.
13.

22.
Albrechtsen R, Wewer UM, Liotta LA (1986) Basement mem-
branes in human cancer. Pathol Ann 11:251-256
Azzopardi JG (1979) Problems in breast pathology. In Bening-
ton JL (ed) Major problems in pathology, vol 11. Saunderg3.
Philadelphia, pp 168-233

. Barsky SH, Siegal GP, Janotta F, Liotta LA (1983) Loss of

enosis. Am J Surg Pathol 5:233-239

Fechner RE, Mills SE (1990) Breast pathology. Benign prolif-
erations, atypias and in situ carcinomas. ASCP Press (Ameri-
can Society of Clinical Pathologists), Baltimore, pp 107-
145

Flotte TJ (1980) Tubular carcinoma and sclerosing adenosis.
Am J Surg Pathol 4:75-77

Foschini MP, Eusebi V (1998) Carcinomas of the breast show-
ing myoepithelial cell differentiation. A review of the litera-
ture. Virchows Arch 432:303-310

Foschini MP, Pizzicanella G, Peterse JL, Eusebi V (1995) Ad-
enomyoepithelioma of the breast with low-grade adenosqua-
mous and sarcomatoid carcinomas. Virchows Arch 427:243—
250

Gould VE, Jao W, Battifora H (1980) Ultrastructural analysis
in the differential diagnosis of breast tumors. Pathol Res Pract
167:45-70

basement membrane components by invasive tumors but 26t Holland R, Peterse JL, Millis RR, Eusebi V, Faverly D, van de

by their benign counterparts. Lab Invest 49:140-147

. Bobrow LG, Happerfield LC, Gregory WM, Millis RR (1995)

Vijver MJ, Zafrani B (1994) Ductal carcinoma in situ:a pro-
posal for new classification. Semin Diagn Pathol 11:167—

Ductal carcinoma in situ:assessment of necrosis and nuclear180

morphology and their association with biological markers.25b.
Pathol 176:333-341

. Bocker W, Brer B, Freytag G, Brommelkamp B, Jarasch ED,

Edel G, Dockhorn-Dworniczak B, Schmied KW (1992) An
immunohistochemical study of the breast using antibodies 26.
basal and luminal keratins, alpha-smooth muscle actin, vimen-
tin, collagen IV and laminin. I: Normal breast and benign pro-
liferative lesions. Virchows Arch [A] 421:315-322 27.

. Bocker W, Brer B, Freytag G, Brommelkamp B, Jarasch ED,

Edel G, Dockhorn-Dworniczak B, Schmied KW (1992) An
immunohistochemical study of the breast using antibodies to
basal and luminal keratins, alpha-smooth muscle actin, vime8-
tin, collagen IV and laminin. Il. Epitheliosis and ductal carci-
noma in situ. Virchows Arch [A] 421:323-330 29.

. Bussolati G, Botta G, Gugliotta P (1980) Actin rich (myoepi-

thelial) cells in ductal carcinoma in situ of the breast. Vir-
chows Arch [B] 34:251-259

. Campo E, Merino MJ, Tavassoli FA, Charonis AS, Stetler-St&0.

venson W, Liotta LA (1992) Evaluation of basement mem-

brane components and the 72 kDa type IV collagenase in 3&-

rous tumor of the ovary. Am J Surg Pathol 16:500-507

intraductal carcinoma. Pathology 19:425-428

Charpin C, Lissitzky JC, Jacquemier J, Lavaut MN, Kopp B2.
Poureau-Schneider N, Martin PM, Toga M (1986) Immunohis-
tochemical detection of laminin in 98 human breast carcino-
mas. A light and electron microscopic study. Hum Path8B.
17:355-365

Cowen PN (1980) Recognition of intraduct mammary carcino-
ma. J Clin Pathol 33:797-812 34.
Cowen PN, Bates C (1984) The significance of intraduct ap-
pearances in breast cancer. Clin Oncol 10:67-72 35.
Diaz NM, McDivitt RW, Wick MR (1991) Microglandular ad-
enosis of the breast (an immunohistochemical comparisé®.
with tubular carcinoma). Arch Pathol Lab Med 115:578-582

Hsu SM, Raine L, Fanger H (1981) The use of avidin—hi-
otin—peroxidase complex (ABC) in immunoperoxidase tech-
nigues:a comparison between ABC and ulabeled antibody
(PAP procedures). J Histochem Cytochem 29:577-580

James BA, Cranor ML, Rosen PP (1993) Carcinoma of the
breast arising in microglandular adenosis. Am J Clin Pathol
100:507-513

Kannan S, Balaram P, Chandran GJ, Pillai MR, Mathew B,
Nalinakumari KR, Nair MK (1994) Alterations in expression
of basement membrane proteins during tumor progression in
oral mucosa. Histopathology 24:531-537

Millis RR, Eusebi V (1995) Microglandular adenosis of the
breast. Adv Anat Pathol 2:10-18

Monteagudo C, Merino MJ, San Juan J, Liotta LA, Stetler-Ste-
venson WG (1990) Immunohistochemical distribution of type
IV collagenase in normal, benign and malignant breast tissue.
Am J Pathol 136:585-592

Oberman HA, Markey BA (1991) Noninvasive carcinoma of
the breast presenting in adenosis. Mod Pathol 4:31-35
Odematt BF, Lang AB, Ruttner JR, Winterhalter KH, Trueb B
(1984) Monoclonal antibodies to human type IV collagen:use-

. Chan JKC, Ng WF (1987) Sclerosing adenosis cancerised byful reagents to demonstrate the heteroisomeric nature of the

molecule. Proc Natl Acad Sci USA 81:343-347

Patchefsky AS, Schwartz AF, Finkelstein SD (1989) Hetero-
genity of intraductal carcinoma of the breast. Cancer
63:731-744

Richards CJ, Furnes PN (1990) Basement membrane continu-
ity in benign, premalignant and malignant conditions of the
uterine cervix. Histopathology 16:47-52

Rosen PP (1997) Rosen’s breast pathology, chap 14. Lippinc-
ott-Raven, Philadelphia, pp 227-273

Sternberg SS (1992) Histology for pathologists. Raven Press,
New York, pp 467—-468; 893—902

Tavassoli FA, Bratthauer GL (1993) Immunohistochemical
profile and differential diagnosis of microglandular adenosis.

14. Eusebi V, Betts CM, Bussolati G (1979) Tubular carcinoma:a Mod Pathol 6:318-322

variant of secretory breast carcinoma.

3:407-419

Histopatholo@y .

Verhoeven D, Bourgeois N, Buyssens N, Van Marck E, Foidart
JM (1993) Ultrastructural demonstration of type IV collagen

15. Eusebi V, Collina G, Bussolati G (1989) Carcinoma in situ in deposits in periductal elastosis in breast cancer. Pathol Res

16.

sclerosing adenosis of the breast. An immunohistochemical
study. Semin Diagn Pathol 6:146-152
Eusebi V, Foschini MP, Betts CM, Gherardi G, Millis RM,
Bussolati G, Azzopardi JG (1993) Microglandular adenosis,

apocrine adenosis and tubular carcinoma of the breast:an im-

munohistochemical comparison. Am J Surg Pathol 17:99-109

38.

Pract 189:144-149

Wang PN, Wan BC, Skelly M, Frid MG, Glukhova MA, Kotel-
iansky VE, Gown AM (1997) Antibodies to novel myoepithe-
lium-associated proteins distinguish benign lesions and carci-
noma in situ from invasive carcinoma of the breast. Appl Im-
munohistochem 5:141-151

17. Eusebi V, Feudale E, Foschini MP, Micheli A, Conti A, Riv89. Willebrand D, Bosman FF, De Goeij AFPM (1986) Patterns of

C, Di Palma S, Rilke F (1994) Long-term follow-up of in situ
carcinoma of the breast. Semin Diagn Pathol 11:223-235

basement membrane deposition in benign and malignant
breast tumors. Histopatholgy 10:1231-1291



