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Summary
Background: Early and certain diagnoses of endometriosis are mandatory to begin the correct treatment and to exclude the risk of

endometriosis-associated ovarian carcinoma (EOC) and endometrial stromal sarcoma (ESS). Purpose of the study: To assess the
immunohistochemical expression of Ber-Ep4, an epithelial antigen, and CD10 in endometriosis. Materials and Methods: Forty-eight
women underwent laparoscopic surgery for endometriosis and endometriotic samples were recovered for histology. In all surgical
specimens Ber-Ep4 and CD10 were searched by an immnohistochemical method. The authors evaluated the correlations among the
immunohistochemical positivity and the location of endometriosis. Results: Most cases (40/48 83.34%) were represented by ovarian
endometriotic cyst. Among the eight remaining cases, three (3/48, 6.25%) were pelvic endometriotic lesions, two (2/48, 4.17%) peri-
toneum of vesico-uterine pouch, one vaginal lesion (2.08%), one salpinx lesion (2.08%), and one inguinal location (2.08%). Ber-Ep4
and CD10 were expressed in 90% and  in 100% of the ovarian lesions, respectively. In pelvic lesions Ber-Ep4 and CD10 showed both
66.67% of positivity and had the same pattern in peritoneal, salpinx, vaginal, and inguinal lesions (50%, 100%, 100%, 100%, respec-
tively). Ber-Ep4 was negative in 6/48 (12.5%) cases whereas CD10 was negative in 2/48 (4.17%) cases of endometriosis. The sensi-
tivity of Ber-Ep4 and CD10 for endometriosis diagnosis were 87.50% and 95.83%, respectively. Immunohistochemistry for Ber-Ep4
showed positivity in all cases of endometriosis with typical cubic epithelium, whereas CD10 was positive in 1/2 (50%) atypical case.
Conclusion: Immunohistochemical expression of Ber-Ep4 and CD10 was positive in most cases of endometriosis and was useful in
differential diagnosis with mesothelial cysts. Ber-Ep4 was negative in cases of hyperplastic epithelium or cytological atypia; these
cases are not well-differentiated and could be optimally treated by surgery and not by hormonal therapy because of the risk of cancer
degeneration. 

plasms (acute lymphoblastic leukemia and follicular lym-
phomas) [8]. Sumathi and McCluggage showed CD10
expression in a limited number of non-haematopoietic tis-
sues, including normal endometrial stromal cells and
endometrial stromal sarcoma [8].

To the authors knowledge, there are few data on Ber-
Ep4 antigen and CD10 in endometriosis reported in the
literature.

The aim of this study was to evaluate immunohisto-
chemical positivity of Ber-Ep4 and CD10 in women
undergoing surgery for endometriosis.

Materials and Methods

The authors studied 48 cases of endometriosis and searched
the presence of Ber-Ep4 and simultaneously of CD10 antigens
by immunohistochemistry. All the women underwent laparo-
scopic surgery for endometriosis at Gynecologic Clinic of the
University of Sassari in the period 2011-2012. The study was
approved by the local ethical Committee. The immnunohisto-
chemical study was performed at the Institute of Pathology of
the University of Sassari. 

Histology of surgical specimens confirmed the laparoscopic
diagnosis of endometriosis according the histologic diagnostic
criteria as the presence of endometrial tissue outside the
endometrium and myometrium. Usually, both epithelium and
stroma are seen, but occasionally the histologic diagnosis of
endometriosis can be made when only one component is

Introduction

Endometriosis is a common gynecologic pathology
affecting about 10%-22% of all women in their reproduc-
tive age [1]. Endometriosis is characterized by the pres-
ence of endometrial tissue outside the uterine cavity.
Endometriotic lesions are usually found in the pelvis, e.g.
on the ovaries, peritoneum, pouch of Douglas, and recto-
vaginal septum [2]. Endometriosis, although benign,
because of its destructive, invasive, and metastatic nature,
mimics presentation of malignant tumors and could
progress to biological malignant tumors such as
endometriosis-associated ovarian carcinoma (EOC) and
endometrial stromal sarcoma (ESS) [3, 4].

Several immunohistochemical markers for endometrio-
sis have been introduced in clinical research. Nakayama
et al. [5] demonstrated that normal peritoneal mesotheli-
um showed negative staining for Ber-Ep4, ER, and PR
whereas the mesothelium of the peritoneum adjacent to
the endometriotic lesions showed focal positivity for Ber-
Ep4, ER, and PR. Guedj et al. [6] studied through an
immunohistochemical approach eight cases of thoracic
endometriosis with Ber-Ep4 and CD10. Ber-Ep4 is a
marker for cells with epithelial origin [7]. 

CD10 (CALLA) is expressed by haematopoietic neo-
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present. Endometrial epithelium show typical normal monolay-
ered epithelium such as hyperplastic changes [9]. 

The surgical specimens were fixed in 10% neutral buffered
formalin and paraffin embedded for carrying out four-micron
sections and were then coloured by hematoxylin-eosin. Some
sections were expelled into glass slides before being treated
with 0.1% poly-L-Lysin in order to increase their adhesiveness.

Antigens were searched in neoplastic tissue by immunohisto-
chemical method, using monoclonal antibody (Mab) for Ber-
Ep4 and CD10. The immunodetermination was performed
using immunoperoxidase Avidin-Biotin Complex (ABC
method). Endogenous peroxidase was inhibited by Heyderman
and Neville procedure. Diaminobenzidine was the chromogen.
No immune rabbit serum was used as negative control.  

Through microscopy the authors studied: 
– Presence of epithelium
– Type of epithelium in endometriotic lesions (typical, hyper-

plastic, atypical)
– The positivity for Ber-Ep4 and CD10 in endometriotic

lesions
– The positivity of CD10 in cytostroma
The authors calculated sensitivity of Ber-Ep4 and CD10 as

markers of endometriosis.

Results

The mean age of the women was 33.50 years (range 20-
50). Table 1 shows the distribution of cases according to
age classes and corresponding positivity for Ber-Ep4 and
CD10. The authors divided the cases in three age classes
and the 31-40 class was the most represented with 27
cases (56.25%). Ber-Ep4 was positive in 12/14 (85.71%)
of cases in the 20-30 class and in 5/7 (71.43%) of cases in
41-50 class. Both Ber-Ep4 and CD10 showed the highest
positivity in the class 31-40 (92.59% and 96.30%, respec-
tively). 

The location and positivity for the two tested antigens are
shown in Table 2. Most cases (40/48 83.34%) were repre-
sented by ovarian endometriotic cysts. Among eight cases,
three (3/48, 6.25%) were pelvic endometriotic lesions, two
(2/48, 4.17%) peritoneum of vesico-uterine pouch, one
vaginal lesion (2.08%), one salpinx lesion (2.08%), and
one inguinal location (2.08%). Ber-Ep4 and CD10 were
expressed in 90% and in 100% of the ovarian lesions,
respectively. In pelvic lesions Ber-Ep4 and CD10 showed
both 66.67% of positivity and had the same pattern in peri-
toneal, salpinx, vaginal, and inguinal lesions (50%, 100%,
100%, 100%, respectively). Ber-Ep4 was negative in 6/48
(12.5%) cases whereas CD10 was negative in 2/48 (4.17%)
cases of endometriosis. Two out of six ovarian cases nega-
tive for Ber-Ep4 staining were associated with mesothelial
cyst. 

Table 3 shows the distribution of the cases according to
the epithelium and corresponding positivity for Ber-Ep4
and CD10. Immunohistochemistry for Ber-Ep4 showed
positivity in all cases of endometriosis with typical cubic
epithelium whereas CD10 was positive in 1/2 (50%) atyp-
ical case. With regards to the epithelium, 42 (87.5%)
cases presented the typical monolayer cubic epithelium,
three (6.24%) cases had only stromal component without
epithelium, one (2.08%) case presented hyperplastic

epithelium, and two (4.18%) cases showed signs of
hyperplasia with cytological atypiae.

Figure 1 shows strong cytoplasmic positivity of the
epithelial cells lining the cyst (Ber-Ep4 stain - X 20).
Figure 2 shows the positivity of the subepithelial stromal
cells (CD10 stain - X 20). The sensitivity of Ber-Ep4 and
CD10 for endometriosis diagnosis were 87.50% and
95.83%, respectively.

Discussion 

The authors have already studied Ber-Ep4 as a marker
in gynecologic oncology [10, 11]. 

In a study [10] on endometrial carcinoma, Ber-EP4 did
not show any correlation with grading, histotype, and
Stage of disease or receptorial status of the endometrial
carcinoma. 

On the other hand, Ber-Ep4 was positive in 72.58% of
primary epithelial ovarian cancers studied, with a preva-
lent membranous staining but with no characteristic topo-
graphic distribution. The presence of the antigen seemed
related to the histotype and grading but not to clinical
Stage [11]. 

The aim of the present study was to evaluate immuno-
histochemical positivity of Ber-Ep4 and CD10 in women
undergoing surgery for endometriosis in order to achieve
information on prognosis of disease. 

Ber-Ep4 was not positive in cases of hyperplastic
epithelium or cytological atypia; these cases are not well-
differentiated and could be optimally treated by surgery

Table 1. — Distribution of cases according to age classes and
corresponding positivity for BerEP4 and CD10.

Age classes N° cases Ber-Ep4+ CD10+

20 - 30 years 14 (29.17%) 12/14 (85.71%) 13/14 (92.86%)
31 - 40 years 27 (56.25%) 25/27 (92.59%) 26/27 (96.30%)
41 - 50 years 7 (14.58%) 5/7 (71.43%) 7/7 (100%)
Total 48 (100) 42/48 (87.5%) 46/48 (95.83%)

Table 2. — The location and positivity for the two tested
antigens.

Location N° cases Ber-Ep4+ CD10+

Ovary 40 (83.34%) 36/40 (90%) 40/40 (100%)
Pelvis 3 (6.25%) 2/3 (66.67%) 2/3 (66.67%)
Peritoneum (vesico-

uterine plique) 2 (4.17%) 1/2 (50%) 1/2 (50%)
Salpinx 1 (2.08%) 1 (100%) 1 (100%)
Vagina 1 (2.08%) 1 (100%) 1 (100%)
Inguinal 1 (2.08%) 1 (100%) 1 (100%)
Total 48 (100) 42/48 (87.5%) 46/48 (95.83%)

Table 3. — Distribution of cases according to type of epithelium
and corresponding positivity for Ber-Ep4 and CD10.

Epithelium N° cases Ber-Ep4+ CD10+

Cubic 42 42 (100%) 42/42 (100%)
Not represented 3 0 3/3 (100%)
Hyperplastic 1 0 0
Atypical 2 0 1/2 (50%)
Total 48 42/48 (87.5%) 46/48 (95.83%)
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and not by hormonal therapy because of the risk of can-
cer degeneration. 

Ber-Ep4 was negative in 6/48 (12.5%) cases whereas
CD10 was negative in 2/48 (4.17%) cases of endometrio-
sis. Two out of six ovarian cases negative for Ber-Ep4
staining were associated with mesothelial cysts. 

Ber-Ep4 and CD10 were expressed in 90% and in
100% of the ovarian lesions, respectively. In pelvic
lesions Ber-Ep4 and CD10 showed both 66.67% of posi-
tivity and had the same pattern in peritoneal, salpinx,
vaginal, and inguinal lesions (50%, 100%, 100%, 100%,
respectively).

Conclusion

Immunohistochemical expression of Ber-Ep4 and CD10
was positive in most cases of endometriosis and was useful
in differential diagnosis with mesothelial cysts. The sensi-
tivity of Ber-Ep4 and CD10 for endometriosis diagnosis
were 87.50% and 95.83%, respectively.

Further studies on larger series are necessary in order to
formulate definitive conclusions on the expression of
these antigens in endometriotic lesions and their value as
a marker of endometriosis.
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Figure 1. — Ber-Ep4 stain (X 20) showing strong cytoplasmic positivity of the epithelial cells lining the cyst
Figure 2. — CD10 stain (X 20) showing the positivity of the subepithelial stromal cells.

Fig. 1 Fig. 2
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