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Aims: One of the limitations of fine needle aspiration biopsy (FNAB) of the breast is in distinguishing
invasive carcinoma (IDC) from ductal carcinoma in situ (DCIS). It has been proposed that the presence
of myoepithelial cells overlying epithelial malignant cell clusters suggests DCIS. However, the recogni-
tion of myoepithelial cells in aspirates may be difficult. The aim of this study was to investigate a new
nuclear myoepithelial cell marker, p63, a p53 homologue nuclear transcription factor, in a series of
breast FNABs in an attempt to distinguish IDC from DCIS.

Methods: Papanicolaou stained smears from eight cases of pure DCIS and 15 cases of pure IDC with
a histologically confirmed diagnosis were submitted to immunocytochemical analysis using the
antibody 4A4 against p63. Two pathologists evaluated the presence of pé3 positive cells overlying
malignant cell clusters and admixed with malignant cells. The frequency of p63 positive cells in DCIS
and IDC was compared using Fisher’s exact test.

Results: pé3 consistently stained the nuclei of myoepithelial cells, either overlying malignant cell clus-
ters and/or admixed with malignant cells. p63 positive myoepithelial cells were seen in all DCIS cases
and in nine of the 15 cases of IDC (p = 0.0375). In eight cases (three DCIS and five IDC), scattered
p63+ epithelial malignant cells were seen.

Conclusions: Although pé3 positive myoepithelial cells are found more frequently in DCIS cases, their
presence cannot be used as a criterion fo rule out invasion in breast FNABs because they are present

16 July 2002

in up to 60% of invasive cases.

have faced new challenges in diagnostic cytopathology

practice. The “more information with less material”
paradigm is progressively increasing the minimal diagnostic
and prognostic information that must be included in every
cytopathology report.' > Most of these requirements are the
result of new treatment strategies and surgical approaches
that avoid axillary lymph node dissection.”” In the 1960-80s,
most patients were clinically diagnosed with large palpable
breast lesions and treated with mastectomy when diagnosed
with either an in situ (DCIS) or an invasive (IDC) ductal car-
cinoma of the breast in fine needle aspiration biopsies
(FNABs).** Thus, for cytopathologists, it was not necessary to
decide whether a ductal carcinoma was invasive or not, based
on cytopathological findings.” However, since the early 1990s,
conservative surgical approaches without axillary dissection
have been advocated for patients with DCIS so that a distinc-
tion between IDC and DCIS on cytological samples has
frequently been required by clinicians.”’ In addition, stereo-
taxic core needle biopsy of the breast has gained popularity in
clinical practice, because it has similar negative predictive
values when compared with FNAB,* and in many cases may
also allow the distinction between invasive and in situ
tumours.’

Several cytomorphological criteria have been tested with
regard to their accuracy in distinguishing between DCIS and
IDC, although only modest results have been achieved.”” “** It
has been proposed that malignant cell clusters forming tubu-
lar structures, with cytoplasmic lumen formation, and the
presence of stromal and/or fat fragments infiltrated by
neoplastic cells favours a diagnosis of IDC.>”’ In contrast, the
presence of foamy macrophages, calcifications, and, most
importantly, myoepithelial cells overlying tumour cell clusters
points toward a diagnosis of DCIS.?” Most authors stress that

During the past few years, cytologists and pathologists
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a cautionary approach should be taken in this situation,
because invasion cannot be ruled out with certainty. In the
study published by McKee ef al, most of the above mentioned
criteria were not sufficiently specific and sensitive to be
applied independently to individual cases. In that study, they
found that the presence of myoepithelial cells overlying
malignant cell clusters was significantly associated with
DCIS.? However, on cytological examination, the correct iden-
tification of myoepithelial cells is sometimes difficult, because
they might be confused with apoptotic cells, stromal cells, or
even epithelioid histiocytes.”” "

“Preliminary studies indicated that p63 might be better
than other conventional myoepithelial cell markers
because it decorates the nuclei of myoepithelial cells,
thereby overcoming the cytoplasmic fragility of myoepi-
thelial cells in fine needle aspirates”

Recently, p63, a p53 homologue nuclear transcription factor
that is consistently expressed in the basal cells of stratified
epithelia and myoepithelial cells, was characterised."*"* Bar-
bareschi and colleagues' and our group' have shown that p63
is a reliable myoepithelial cell marker in histological sections.
Moreover, some preliminary studies indicated that p63 might
be better than other conventional myoepithelial cell
markers” " * because it decorates the nuclei of myoepithelial
cells, thereby overcoming the cytoplasmic fragility of myoepi-
thelial cells in FNAB.

Abbreviations: DCIS, ductal carcinoma in situ; FN, false negative;
FNAB, fine needle aspiration biopsy; FP, false positive; IDC, invasive
ductal carcinoma; TN, true negative; TP, true positive
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Table 1 Summary of clinical pathological features of
the 23 cases of breast cancer studied and p63
expression in myoepithelial cells
p63+ myos overlying

Case  Sex Age Diagnosis epithelial clusters
1 F 47  DCISHG)  +

2 F 65  DCIS(HG)  +

3 F 49 DCIS (IG) +

4 F 59 DCIS (IG) +

5 F 80  DCIS (IG) +

6 F 69 DCIS (LG) o

7 F 63 DCIS (LG) o

8 F 79  DCIS(HG)  +

9 F 63 IDC (GI) +

10 F 49 IDC (G) +

noF 59 IDC (Gl) o

12 F 71 IDC (Gl) o

13 F 80  IDC (G) -

14 F 74 IDC (Gl -

15 F 51 IDC (Gl

16 F 44 IDC (G)

17 F 48 IDC (GlI) -

18 F 71 IDC (Gll) +

19 F 55 IDC (Gl -

20 F 54 IDC (Gl o

21 F 67 IDC (Gl o

22 F 75 IDC (Glll) +

23 M 59 IDC (Gl -

DCIS, ductal carcinoma in situ; G, grade; HG, high grade; IG,
intermediate grade; LG, low grade; myos: myoepithelial cells.

While evaluating a series of benign and malignant FNABs,
we noticed the presence of p63 positive myoepithelial cells
overlying malignant cell clusters in some cases of DCIS. This
finding prompted us to investigate the usefulness of p63 posi-
tive myoepithelial cells overlying malignant cell clusters and
admixed with malignant cells in differentiating between DCIS
and IDC in FNAB.

MATERIAL AND METHODS

Eight cases with a histologically confirmed diagnosis of pure
DCIS and 15 with a histologically confirmed diagnosis of pure
IDC of the breast were retrieved retrospectively from the
pathology files of the Hospital Sao Joao, University of Porto,
Porto, Portugal. The histological sections were reviewed by two
of the authors and the diagnoses of pure DCIS and pure IDC
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were reconfirmed. In each case, smears obtained by previous
FNABs were available. Only those cases with a Papanicolaou
stained slide with cytological features consistent with a diag-
nosis of ductal carcinoma were included in our present study.

The histological and cytological samples were reviewed by
two of the authors, and the most representative Papanicolaou
stained cytology slide was chosen for the immunocytochemi-
cal analysis, as described previously.'® Briefly, the coverslips of
Papanicolaou stained slides were removed. Heat induced anti-
gen retrieval in a wet bath, using the Dako antigen retrieval
solution was performed for 20 minutes in all samples. Immu-
nocytochemistry was performed according to the
streptavidin-biotin—peroxidase technique using the antibody
4A4 raised against p63 (1/200 dilution; Neomarkers, Free-
mont, California, USA), as described elsewhere.'” Only cells
showing strong and distinctive nuclear immunoreactivity for
p63 were considered positive. Cytoplasmic and membranous
staining were considered non-specific. Positive (histological
sections of a sclerosing papilloma with myoepithelial hyper-
plasia) and negative (omission of primary and secondary
antibodies) controls were included in each slide run. All con-
trols gave appropriate results.

In our present study, we specifically searched for p63 posi-
tive cells overlying malignant cell clusters and for p63 positive
myoepithelial cells admixed with malignant cells. We com-
pared their frequency in histologically confirmed DCIS and
IDC. Statistical analysis was performed with Statview 5.0
software. Statistical differences between p63 expression in
myoepithelial cells overlying malignant cell clusters and
admixed with malignant cells, and the final histological diag-
nosis were calculated using Fisher’s exact test. A test was con-
sidered significant only if the two sided p value was less than
0.05. We also calculated the sensitivity and specificity of the
presence of p63 positive myoepithelial cells as a marker for
DCIS. Sensitivity was defined as the ratio between: the
number of DCIS cases with p63 positive myoepithelial cells
(true positive; TP)/TP + the number of DCIS cases without
p63 positive myoepithelial cells (false negative; FN). Specifi-
city was defined as the ratio between: the number of IDC cases
without p63 positive myoepithelial cells (true negative;
TN)/TN + the number of IDC cases with p63 positive myoepi-
thelial cells (false negative; FN). Both sensitivity and
specificity were expressed in percentages.

RESULTS
Table 1 summarises the cytological and histopathological data
of all cases. The review of the pure DCIS and IDC cases

Figure 1

p63 immunocytochemistry highlighting myoepithelial cells overlying tridimensional malignant clusters. (A) Photomicrography
showing a fine needle aspiration of a ductal carcinoma in situ with the typical distribution of p63 positive myoepithelial cells. (B) Similar
findings in an invasive ductal carcinoma. Note the presence of intracytoplasmic lumens/vacuoles (arrows). Streptavidin-biotin—peroxidase/
diaminobenzidine stain; original magnification: A, x200; B, x400.
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Figure 2 p63 positive invasive ductal carcinoma not otherwise specified. (A) Note the presence of malignant cells with p63 positive nuclei.
(B) Histological section of the same case showing a grade Ill invasive ductal carcinoma with scattered p63 positive cells. Both
streptavidin-biotin—peroxidase/diaminobenzidine stain; original magnification, x200.

revealed that there was no invasive component in the DCIS
cases and no in situ component in the IDC cases.

Cytological analysis of p63 stained slides showed a distinc-
tive nuclear staining pattern in myoepithelial cells; a faint
background was seen in three cases, although this did not
impair the evaluation of the slides.

p63 positive myoepithelial cells overlying malignant cell
clusters were seen in all DCIS cases (fig 1A) and in 60% (nine
cases) of IDCs (fig 1B). Most importantly, the presence of
myoepithelial cells was significantly more frequent in DCIS
than in IDC cases (p = 0.0375). The sensitivity of p63 positive
myoepithelial cells for the diagnosis of DCIS was 100%
(8/(8 +0) =1x%100 = 100%) and its specificity was 40%
(6/(6 +9) = 0.40 x 100 = 40%). When stratified by grade,
p63 positive myoepithelial cells were seen in 100% of grade I,
40% of grade II, and 50% of grade III IDC cases.

A remarkable feature seen in our present study was the
presence of scattered (< 5%) p63 positive neoplastic cells in
cight cases (three cases of DCIS and five of IDC) (fig 2A). In
two of these cases, up to 5% of the neoplastic cells also showed
positivity for anti-p63 antibody applied to histological sections
(fig 2B), whereas in six no p63 positive neoplastic cells were
seen in the histological samples.

DISCUSSION

Currently, the treatment of breast carcinomas is tailored
according to a constellation of clinical and pathological
findings. The presence or absence of invasion is one of the
major characteristics that determine whether or not a patient
will be submitted to axillary dissection or even to neoadjuvant
chemotherapy.’

Several groups have searched for specific cytological criteria
that may guide pathologists in determining the presence or
absence of invasion.”’ ' Several criteria have been described,
including tumour cell dissociation, the presence of tubular/
glandular structures, cytoplasmic lumens/cytoplasmic vacu-
oles, fibroblastic proliferation, infiltration of fat/mammary
stroma by neoplastic cells, and the presence of myoepithelial
cells overlying malignant cell clusters.”” " McKee and
colleagues’ emphasised that to diagnose invasion, pathologists
need look for the presence of stromal fragments or fat tissue
invaded by neoplastic cells, because these findings are seen
only in IDC and not in DCIS; in the absence of these criteria,
the presence of cytoplasmic lumens/vacuoles and tubule
formation suggest invasion.” It should be noted that these cri-
teria are not seen in all cases, and even in the series of McKee
et al,* only 72% of IDCs displayed definitive stromal or fat tis-
sue invasion; moreover, in our opinion, the identification of
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stroma/fat tissue invasion in cytological preparations is very
far from straightforward.

In contrast, the identification of certain cytological features
may suggest the absence of invasion, pointing towards a diag-
nosis of DCIS. In the series of McKee et al,’ the most important
criterion to suggest DCIS was the presence of myoepithelial
cells overlying tumour cell clusters. However, myoepithelial
cells are frequently misidentified, because in FNAB smears
some of their usual cytomorphological features are distorted
and they may be confounded with apoptotic cells, stromal
cells, epithelioid macrophages, or even cancer cells with a
spindle cell phenotype.”*7 "

“Most importantly, pé63 does not crossreact with
secretory cells, breast stromal cells, smooth muscle cells,
endothelial cells, pericytes, and neural cells”

In this study we evaluated p63 expression in FNABs from
cight cases of DCIS and 15 cases of IDC. Based upon our
results and on those previously reported,”’’ myoepithelial
cells overlying malignant cell clusters were significantly more
frequent in DCIS than in IDC cytological samples (100% of
DCIS cases v 60% of IDC cases; p = 0.0375); however, in con-
trast to published results,””” we found these cells in 60% of
IDC samples (specificity, 40%). This discrepancy is most prob-
ably related to the high sensitivity of p63 for myoepithelial
cells, but we cannot exclude the possibility that it could be
related to the small number of samples evaluated in our study.
Another possible explanation could be the presence of an
associated DCIS in those cases diagnosed as IDC, although
even after a review of the histological samples of all IDC cases
included, no DCIS component was found. However, we cannot
rule out the possibility that the neoplastic areas selected at
gross examination, which were submitted to histological
analysis, and reviewed herein failed to identify the foci of
DCIS. It should be noted that because many IDCs are
associated with DCIS, the specificity of p63 positive myoepi-
thelial cells overlying malignant cell clusters may putatively be
lower in diagnostic cytopathology practice than that obtained
in our present study.

It has been shown that p63 is a reliable myoepithelial cell
marker” " and that it overcomes the problem of myoepithelial
cell cytoplasm fragmentation during fine needle aspiration,
because it is expressed in the nuclei of myoepithelial cells in
contrast to all of the other myoepithelial markers,"™" ** which
decorate either the cytoplasm or the cytoplasm and nucleus of
myoepithelial cells. Most importantly, p63 does not crossreact
with secretory cells, breast stromal cells, smooth muscle cells,


http://jcp.bmj.com/
http://group.bmj.com/

Downloaded from jcp.bmj.com on February 10, 2012 - Published by group.bmj.com

p63 positive myoepithelial cells in FNABs

Take home messages

® p63 consistently stained the nuclei of myoepithelial cells,
either overlying malignant cell clusters and/or admixed
with malignant cells

® pé3 positive myoepithelial cells were seen in all ductal car-
cinoma in situ (DCIS) cases and in nine of the 15 cases of
invasive ductal carcinoma (IDC); in addition, scaftered p63
positive epithelial malignant cells were seen in three cases
of DCIS and five of IDC

e Thus, although pé3 positive myoepithelial cells are found
more frequently in DCIS they are present in up to 60% of
invasive cases and cannot be used as a criterion fo rule out
invasion in breast fine needle aspirates

endothelial cells, pericytes, and neural cells.”” * * However, we
must emphasise that scattered p63 positive neoplastic cells
might be seen in up to 34.8% of cases. According to our previ-
ous result," these might reflect a partial myoepithelial/basal
cell differentiation of some breast carcinomas.”" Tt is
noteworthy that these p63 positive cells did not pose a
problem in the final diagnostic interpretation.

In conclusion, the presence of myoepithelial cells overlying
malignant cell clusters is a very frequent finding in DCIS,* but
it is also found in up to 60% of IDC samples. We stress that the
identification of myoepithelial cells is easy using p63 antibod-
ies in Papanicolaou stained slides. Our results indicate that the
presence of myoepithelial cells either overlying malignant cell
clusters or admixed with neoplastic cells is not a useful crite-
rion to rule out invasion (or suggest the presence of DCIS) in
diagnostic cytopathology practice.

ACKNOWLEDGEMENT

This study was partially supported by a PhD grant from the
Portuguese Science and Technology Foundation (FCT) (reference
SFRH/BD/5386/2001 - JSRF) and Programa Operacional Ciéncia, Tec-
nologia e Inovagao (POCTI) do Quadro Comunitario de Apoio (QCA)
II.

Authors’ affiliations

J S Reis-Filho, F Milanezi, A Albergaria, F C Schmitt,

IPATIMUP —Institute of Molecular Pathology and Immunology, University
of Porto, 4200 Porto, Portugal

| Amendoeira, Hospital de S&o Jodo, Porto Medical Faculty, University
of Porto, 4200 Porto, Portugal

[ee]

17
18

939

REFERENCES

Denley H, Pinder SE, Elston CW, et al. Preoperative assessment of
prognostic factors in breast cancer. J Clin Pathol 2001;54:20-4.
McKee GT, Tambouret RH, Finkelstein D. Fine-needle aspiration cytology
of the breast: invasive vs. in situ carcinoma. Diagn Cytopathol
2001;25:73-7.

Bondeson L, Lindholm K. Prediction of invasiveness by aspiration
cytology applied to nonpalpable breast carcinoma and tested in 300
cases. Diagn Cytopathol 1997;17:315-20.

Symmans WF, Cangiarella JF, Gottlieb S, et al. What is the role of
cytopathologists in stereotaxic needle biopsy diagnosis of nonpalpable
mammographic abnormalities? Diagn Cytopathol 2001;24:260-70.
Westenend PJ, Sever AR, Beekman-De Volder HJ, et al. A comparison
of aspiration cytology and core needle biopsy in the evaluation of breast
lesions. Cancer 2001;93:146-50.

Silverman JF, Masood S, Ducatman BS, et al. Can FNA biopsy
separate atypical hyperplasia, carcinoma in situ, and invasive carcinoma
of the breast? Cytomorphologic criteria and limitations in diagnosis.
Diagn Cytopathol 1993,9:713-28.

Dabbs DJ, Gown AM. Distribution of calponin and smooth muscle
myosin heavy chain in fine-needle aspiration biopsies of the breast.
Diagn Cytopathol 1999;20:203-7.

Sneige N, Staerkel GA. Fine-needle aspiration cytology of ductal
hyperplasia with and without atypia and ductal carcinoma in situ. Hum
Pathol 1994;25:485-92.

Whitlatch SP, Panke TW. Myoepithelial cells in needle aspirations of
two cases of unusual breast lesions: an aid in differential diagnosis.
Diagn Cytopathol 1987,3:77-81.

Chhieng DC, Fernandez G, Cangiarella JF, et al. Invasive carcinoma in
clinically suspicious breast masses diagnosed as adenocarcinoma by
fine-needle aspiration. Cancer 2000;90:96-101.

Masood S, Lu L, Assaf-Munasifi M, et al. Application of immunostaining
for muscle specific actin in detection of myoepithelial cells in breast
fine-needle aspirates. Diagn Cytopathol 1995;13:71-4.

Barbareschi M, Pecciarini L, Cangi MG, et al. p63, a p53 homologue,
is a selective nuclear marker of myoepithelial cells of the human breast.
Am J Surg Pathol 2001;25:1054-60.

Reis Filho JS, Schmitt FC. Taking advantage of basic research: p63 is a
reliable myoepithelial and stem cell marker. Adv Anat Pathol [In press.]
Reis-Filho JS, Milanezi F, Paredes J, et al. Maspin, p63 and p-cadherin
expression in metaplastic breast carcinomas: new insights into a putative
myoepithelial histogenesis/differentiation [abstract]. Mod Pathol
2002;15:191.

Werling RW, Yaziji H, Hwang H, et al. Inmunohistochemical distinction
of invasive from non-invasive breast lesions: a comparative study of p63
vs. calponin and smooth muscle myosin heavy chain [abstract]. Mod
Pathol 2002;15:224.

Schmitt FC, Bento MJ, Amendoeira |. Estimation of estrogen receptor
content in fine-needle aspirates from breast cancer using the monoclonal
antibody 1D5 and microwave oven processing: correlation with paraffin
embedded and frozen sections determinations. Diagn Cytopathol
1995;13:347.

Reis Filho JS, Torio B, Albergaria A, et al. P63 expression in normal
skin and usual cutaneous carcinomas. J Cutan Pathol [In press.]

Yaziji H, Gown AM, Sneige N. Detection of stromal invasion in breast
cancer: the myoepithelial markers. Adv Anat Pathol 2000;7:100-9.

www.clinpath.com


http://jcp.bmj.com/
http://group.bmj.com/

Downloaded from jcp.bmj.com on February 10, 2012 - Published by group.bmj.com

CP p63 staining of myoepithelial cells in breast

J fine needle aspirates: a study of its role in
differentiating in situ from invasive ductal
carcinomas of the breast

J S Reis-Filho, F Milanezi, | Amendoeira, et al.

J Clin Pathol 2002 55: 936-939
doi: 10.1136/jcp.55.12.936

Updated information and services can be found at:
http://jicp.bmj.com/content/55/12/936.full.html

These include:

References This article cites 16 articles, 1 of which can be accessed free at:
http://jicp.bmj.com/content/55/12/936.full.html#ref-list-1

Article cited in:
http://jicp.bmj.com/content/55/12/936.full.html#related-urls

Email alerting  Receive free email alerts when new articles cite this article. Sign up in the
service box at the top right corner of the online article.

Topic  Articles on similar topics can be found in the following collections

Collections )
Breast cancer (378 articles)
Clinical diagnostic tests (637 articles)
Immunology (including allergy) (1279 articles)
Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.bmj.com/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://jcp.bmj.com/content/55/12/936.full.html
http://jcp.bmj.com/content/55/12/936.full.html#ref-list-1
http://jcp.bmj.com/content/55/12/936.full.html#related-urls
http://jcp.bmj.com/cgi/collection/breast_cancer
http://jcp.bmj.com/cgi/collection/clinical_diagnostic_tests
http://jcp.bmj.com/cgi/collection/immunology_including_allergy
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://jcp.bmj.com/
http://group.bmj.com/

