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It has been reported that cases of ovarian endometriosis those with epithelial cytological atypia have
potential for malignant transformation. This study
was planned to determine the incidence of atypical
endometriosis and its cytological criteria, to evaluate
the malignant potential of atypical endometriosis via
immunohistochemical methods (p53). In this study
we evaluated 140 samples obtained from 120 cases of
ovarian endometriosis and 10 ovarian endometrioid
carcinomas that have been previously diagnosed
histopathologically. We re-evaluated endometriosis
cases with respect to their epithelial and stromal features, existence of acute or chronic inflammatory
cells in endometriotic epithelium or stroma and
other accompanying histological findings. We
observed atypia in 7 (5.8%) cases; reactive atypia in 37
(30.8%) cases, no atypia in 76 (63.4%) cases. We evaluated immunohistochemical p53 expression in 7

atypical cases, 37 reactive atypical cases, and in 10 of
those without atypia and in 10 endometrioid carcinoma cases. We noted no staining in cases with atypia,
reactive atypia and without atypia while 3 cases of
endometrioid carcinoma had positive staining for
p53. We concluded that prominent nucleolus and
angulation of nuclear contour could be added to criteria of atypia that were mentioned before in the literature. In our study, even though p53 expression
could not be shown with immunohistochemical
methods in atypical endometriotic cases; it can not be
determined that atypical endometriosis lesions are
not premalignant. Still, endometriosis cases should
be evaluated carefully by the pathologist for foci of
cytological atypia and it should be kept in mind that
malignant transformation might occur in these atypical endometriosis cases. (Pathology Oncology Research Vol 7, No 1, 33–38, 2001)
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Introduction
Endometriosis is defined as the presence of endometrial
tissue outside the endometrium and myometrium. The most
common site of this lesion is ovary.1-4 It is usually accepted
as a benign process, but rarely malignant transformation is
recognized in ovarian and extraovarian endometriosis.4-11
Sampson, in 1925, first reported the coexistence of malignant tumors with simple endometriosis. Sampson and Scott
criteria are required for establishing malignant transformation.4-7 Other authors have recommended close scrutiny of
cellular atypia and/or hyperplasia in ectopic endometrial
tissue to define lesions that may be preneoplastic.4-7,12
Severe epithelial atypia, which was first recognized by

Czernobilsky and Morris in 1979, was seen in 7 (3.6%)
patients with ovarian endometriosis.12
There were a few documents in the literature which
describe atypical endometriosis as a preneoplastic
lesion.13,14 If atypical endometriosis is pre-neoplastic, neoplastic transformation in atypical endometriosis may be
demonstrated by mutant p53 tumor supressor gene overexpression, because of positive p53 immunreactivity in some
other preneoplastic lesions.15-22 In this study, the frequency
of atypical endometriosis was established and criteria of
cytologic atypia were looked over again. p53 overexpression was investigated immunhistochemically in cases with
atypical endometriosis.
Materials and Methods
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In this retrospective study, 137 ovarian endometriosis
and 10 ovarian endometrioid carcinoms which were diagnosed histopathologically were included. The tissues were
fixed in buffered formalin and embedded in paraffin. The
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4-5 µm thick sections were routinely stained with heamotoxylin and eosin (HE). The slides of all cases were reexamined. Seventeen materials without endometrial epithelium were excluded from the study and 120 cases with 140
materials (20 cases bilaterally) were studied.

Figure 1. Stromal and epithelial PMNL infiltration, cytoplasmic bridging and micropapillary projection (reactive atypia)
(HE x400).

The diagnosis of atypical endometriosis was based on
the histopathological criteria designated by Czernobilsky
and Morris, and LeGrenade and Silverberg.5-10 These features included eosinophilic cytoplasm; large hyperchromatic or pale nuclei with moderate to marked pleomorphism; increased nuclear to cytoplasmic ratio; cellular
crowding and stratification or tufting. The cases which
contain 3 or more of these criteria were classified as atypical endometriosis (group-I). The cases with inflammatory
cells in endometriotic epithelium showing atypia were
classified as reactive atypia (group-II). Finally, group III
contained cases without epithelial atypia.
Epithelial features (stratification and crowding, micropapiller projections, tufting, metaplasia, secretory vacuolate cytoplasm, eosinophilic cytoplasm, increased nucleus/cytoplasm ratio, prominent hyperchromatic nuclei,
cytoplasmic bridging effect, vesiculated nuclei, pleomorphism and nuclear angulation), stromal features (congestion, increased fibrous tissue and pigmented histiocytes)
and presence of acute and chronic inflammatory cells and
other histhological features were re-evaluated.
Differences between ages of cases were analyzed statistically by the Kruskal-Wallis variance test. Epithelial, stromal features and localizations of diseases were analyzed
statistically by 2 test.
After re-evaluation, all of the materials with atypical
endometriosis and reactive atypia, 10 materials with
endometriosis without atypia and 10 materials with
endometrioid carcinoma were stained immunohistochemically by monoclonal anti-p53 (D7, Dako) tumor suppressor
gene using streptavidin biotin peroxidase technique.
Results

Figure 2. Hobnail cells, vesiculated nuclei with prominent
nucleoli, nuclear angulation, pleomorphism and stromal
PMNL infiltration (reactive atypia) (HE x400).

There was no atypia in 76 cases (63.4%), but reactive
atypia (Figures 1,2) in 37 (30.8%) and atypical
endometriosis (Figures 3,4) in 7 cases (5.8%). Two cases
with reactive atypical endometriosis were bilateral. Aver-

Figure 3. Nuclear pleomorphism, vesiculated nuclei with
prominent nucleoli (atypia) (HE x400).

Figure 4. Cytoplasmic bridging and pleomorphism (atypia)
(H&E x 400).
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age age was 36.4 in all patients, 34.1 in patients with atyp- mononuclear cell infiltration (MNC), it was detected in
ical endometriosis, 37.4 in cases with reactive atypia, 36.1 epithelium in 10 (7.1%) samples and in stroma in 27
in cases with nonatypical endometriosis. There was no sig- (19.2%) samples. Epithelial MNC infiltration was detected
nificant difference between all age groups. (p>0.05). The in 4 (10.2%) samples with reactive cytologic atypia and in
lesions were bilateral in 20 (17%) patients, localized in the 6 (6.3%) samples without atypia. Stromal MNC infiltration
left ovary in 42 (35%) and present in the right ovary in 57 was detected in 8 (20.5%) samples with reactive cytologic
(48%) patients. There was no significant difference atypia and in 17 (18%) samples without atypia. Only mild
MNC stromal infiltration was seen in two (28.6%) sambetween the groups (p>0.05).
All of the cases were partial or complete cystic and ples with cytologic atypia. There was no difference
ranged from 0.5 to 6.5 cm in diameter. The ratio of between groups according to stromal MNC infiltration
epithelial characteristics such as stratification and crowd- (p>0.05).
ing, micropapiller projections, tufting, prominent hyperFor subepithelial congestion between groups with cytochromatic nucleoli, vesiculated nuclei, pleomorphism logic atypia and reactive cytologic atypia, there was no
and nuclear angulation, large hyperchromatic or pale significant difference (p>0.05), but there was difference
nuclei with moderate to marked pleomorphism was high- between groups with reactive atypia and without atypia
er in group I than the groups II and III (p<0.0001), but (p<0.001). For fibrous proliferation there was no signifithere was no significant difference between group I and cant difference between groups (p>0.05).
II (p>0.05).
Ten cases with endometrioid carcinoma were examined
There was not significant difference between groups by immunohisthochemical methods. Mouse anti-human
I and II (p>0.05) for to hobnail cell metaplasia and p53 protein, DO-7 was used and 3 samples showed posieosinophilic cytoplasm, but there was statistically difference tive nuclear staining. In 2 samples, staining was diffuse
between the group I or II and III (p<0.05). There were no and strong, while it but, was focal and severe in 1 materisignificant differences between all groups for secretoTable 1. Epithelial and stromal features
ry vacuolate cytoplasm and
Group I
Group II
Group III
ciliated cell metaplasia
Feature
(atypia)
(reactive atypia)
(without atypia)
(p>0.05). The incidence of
n
%
n
%
n
%
epithelial and stromal changes in each group is indicatI-EPITHELIUM
ed in Table 1.
Stratification and
6
85.7
13
33.3
0
0.0
We were able to demoncrowding
Micropapillary
2
28.6
8
20.5
4
4.2
strate that the mixed inflamprojection
matory infiltration with
Tufting
4
57.1
4
10.2
2
2.1
polimorphonuclear leucoHobnail
cell
2
28.6
8
20.5
3
3.1
cytes (PMNL) in endometmetaplasia
riotic epithelium in 25%
Ciliated cell
0
0.0
2
28.6
8
8.5
(n = 35) and in stroma in
metaplasia
29.2% of the samples
Bridging effect
2
28.6
8
20.5
4
4.2
(n = 35). Epithelial PMNL
Vacuolate
0
0.0
4
10.3
3
3.1
infiltration was detected in
cytoplasm
27 (69.2%) samples with
Eosinophilic
4
57.1
20
51.2
14
14.8
cytoplasm
reactive atypia and in 8
Large nuclei
7
100
22
56.4
3
3.1
(8.5%) samples without
Prominent
nucleoli
4
57.1
13
33.3
2
2.1
atypia. Stromal PMNL
Nuclear
angulation
4
57.1
15
38.4
2
2.1
infiltration was found in 30
Hyperchromasia
3
42.8
10
25.6
4
4.2
(76.9%) samples with reacVesiculated nuclei
5
71.4
11
28.2
1
1.1
tive atypia and in 11 (8.5%)
Pleomorphism
4
57.1
10
25.6
3
3.2
samples without atypia.
II-STROMA
These characteristics were
MNH infiltration
2
28.6
8
20.5
17
18.0
statistically different betPMNL
infiltration
0
0.0
30
76.9
11
11.7
ween group II and the other
Congestion
1
14.2
16
41.0
15
15.9
groups especially group III
Fibrous
1
14.2
12
30.7
17
18.0
(p<0.0001). When they
proliferation
were examined according to
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al. Positive nuclear staining was not seen in samples with
atypia and without atypia. But in one material with reactive atypia there was cytoplasmic staining along the luminal face of cyst epithelium.
Discussion
Endometriosis is accepted as a benign lesion. Malignant
transformation is a rare, but recognized complication of
gonadal and extragonadal endometriosis. The co-existence
of malignant tumors with endometriosis is noted, 75% of
cases with this association occur in the ovary and 25% at
extraovarian sites.4-9 Some authors have recommended
close scrutiny of cellular atypia and/or hyperplasia in
ectopic endometrial tissue to define lesions that may be
pre-neoplastic.7,12 Cellular atypia in endometriosis was
defined by Czernobilsky and Morris in 1979. Authors
reported that the lesions, showing eosinophilic cytoplasm,
tufting, large hyperchromatic or pale nuclei, cellular
crowding and stratification in epithelial cells were severe
epithelial atypia, whereas mild eosinophilic cytoplasm,
severe stromal inflammation and epithelial regeneration in
epithelial cells were the indicators of mild atypia.12 LaGrranade and Silverberg synonymously used the term inflammatory (reactive) atypia for cases of mild atypia. They also
reported 5 malignant tumors which arose in atypical
endometriosis.5 In 1997, Fukunaga et al. found that there
were more than three features which were reported for
atypical endometriosis.23
The incidence of atypical endometriosis was found to be
3.6% by Czernobilsky and Morris, 1.7% Fukunaga et al.,
10.9% Erhan et al. and 32.3% by Seidmann.12,23,24,25 In our
study, incidence of atypical endometriosis was 5.8%. Incidence of reactive atypia, which was defined as mild cytologic atypia, was found as 22.1% by Czernobilsky and
Morris12 In our study, it was found to be 30.8%.
Hobnail and ciliated cell metaplasia can be seen within
endometriotic foci.1,3 Since hobnail cells can be detected in
Arias-Stella reaction, normal endometrium, other Mullerian organs and some benign lesions, it is not a strict criteria of cytologic atypia.12 Hobnail cell metaplasia can also
be seen in clear cell carcinoma.4 Karseladze reported that
tubal and endocervical type epithelial changes have been
seen in ovarian endometriotic foci, so serous or mucinous
cancer could develop from these foci. Although severe dysplasia, including focal carcinoma have been demonstrated,
there was no invasion.26 In our study, hobnail cells were
seen in 13 (9.2%) materials. Statistical examination
revealed no significant difference between group I and II
(p>0.05), but the difference between these two groups and
group III was significant (p<0.05). Ciliated cell metaplasia
was seen in 12 samples, but there was no significant difference between all groups (p>0.05). According to these
findings, ciliated cell metaplasia can be seen in endomet-

riosis, supporting the pathogenetic theory of endometriosis
which suggests metaplasia from celomic epithelium.
Although hobnail cell metaplasia is not a criterion for the
diagnosis, it must be regarded as an atypical changes.
Although it has been supposed that endometriotic papillary projections are a sign of borderline endometrioid carcinoma in ovary, they can be seen in the different organs
from Mullerian origin, so they have not-been criteria of
atypia.12 Our results also support the impression used as
that papillary projections are not criteria of atypia
(p>0.05). We found similar results for cytoplasmic bridging. These findings show that papillary projections and
cytoplasmic bridging could be scen as a sign or activity of
regeneration in the endometriotic epithelium.
In our study, we found that the incidence of prominent
nucleoli and nuclear angulation were statistically higher in
groups I and II than group III (p<0.0001). So we can say
that prominent nucleoli and nuclear angulation can be
added to criteria of atypia. A number of documented cases
in which atypical endometriosis was the transitional link
between simple endometriosis and co-existing frank neoplasm are reported in the literature.5,7,23 The most common
site is ovary.4 Fukunaga et al. documented the largest
transformation groups from atypical endometriosis and
invasive cancer. All of the cases had Scott’s criteria. In
this study, 224 ovarian endometriosis have been examined
and only 13 cases showed this transformation.23
The spatial and chronological associations strongly suggest that foci of atypical epithelial changes encountered in
endometriosis have the biologic importance of a precancerous lesion, similar to atypical hyperplasia of the
endometrium as it relates to uterine adenocarcinoma.
Therefore as a matter of caution, some authors have
believe that foci of atypical epithelium deserve a heightened awareness by the pathologist and should be emphasized in the pathologic report and also that radical surgery
should be performed.4
In the literature, there are some studies about transformation of atypical endometriosis to malignancy, but there
are a few studies of the malignant potential of atypical
endometriosis.13,14 Chalas et al. reported that AgNOR
counts were higher in the patients with atypical
endometriosis than control group. In that study, three of
four patients with high AgNOR values had malignant
transformation and it was suggested that AgNOR values
must be examined for malignancy.13 Ballouk et al.
reviewed that there was 50% aneuploidy in the group,
which had severe atypia in the epithelium of endometriotic cysts, but there was normal DNA ploidy in the group
which had mild cytologic atypia. Aneuploidy in atypical
endometriosis supports potential for malignant transformation. Regarding to it is supposed that ovarian
endometriotic cysts which have cytologic atypia are precursors of invasive epithelial ovarian tumors.14
PATHOLOGY ONCOLOGY RESEARCH
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p53 immunreactivity is observed in some pre-neoplastic
lesions such as dysplasia of bronchus epithelium, oral cavity, larynx, eusophagus, stomach, gallbladder, colorectal
adenomas and cervical intraepithelial dysplasia.20-22 It can
be supposed that if atypical endometriosis is a premalignant lesion, there might be p53 tumor supressor gene overexpression.
It is well also known that p53 tumor supressor gene mutation can be found in most of human carcinomas. However,
this mutation rate differs between human carcinomas (2980%).15-19 In ovarian cancers this mutation rate was found to
be 50% in Mark’s study, 53% in Harlozinska’s study.27,28
In the literature there are different results for different
types of ovarian cancers. Koshiyama et al documented p53
tumor supressor gene overexpression as 70% in serous
carcinoma, 66.7% in mucinous carcinoma and in 40%
endometrioid carcinoma.29 Niwa et al found that the p53
mutation rate was 42% in serous cyst adenocarcinoma and
endometrioid carcinoma.30 Kappes et al found that somatic p53 mutation was most common in serous papillary carcinoma (57.1%). They used immunohistochemical methods, direct sequence, polymerase chain reaction (PCR) and
temperature-gradient gel electropheresis (TGGE). This
rate was 12.5%–22.2% in endometrioid and mucinous carcinoma, respectively.3 In our study 2 of 10 different graded endometrioid carcinomas showed diffuse-strong and
one of them showed focal-strong p53 tumor supressor
gene expression.
There have been several reports in the literature describing benign gynecologic tissues, endometriosis and benign
tumors that do not excess p53 overexpression.27,28,32,33,34
Also, in our study in none of the cases without cytologic
atypia, showed p53 expression. Kappes et al have suggested that p53 mutation in ovarian tumors is rare in borderline
and benign tumors by technics of PCR, TGGE and
immunohisthochemistry.31 Kupryjanczyk et al showed that
p53 expression in stage-I carcinoma and borderline ovarian tumors could be a precursor of early ovarian cancer.35
But in our study p53 expression could not be found in 7
samples with atypia and 39 samples with reactive atypia.
In our study, we used an anti-p53 (DO-7) antibody which
stains either wild type or mutant p53.15,36 Only nuclear staining is regarded as positive.20,37,38 But in some studies cytoplasmic staining with nuclear staining has been estimated as
overexpression.37 Cytoplasmic p53 overexpression is not
understood. Catoretti et al suggested that anti-p53 antibodies had cross-reaction with cytokeratin.36 It is also suggested that p53 could become complex with Hsp 70 in cytoplasm and this complex creates either nuclear or cytoplasmic staining.37,39,40 In our study, we observed cytoplasmic
staining on luminal surface of the cyst epithelium but
nuclear staining was not prominent. This staining was not
evaluated as positive. False negatíve reactions generally
occur as a result of technical problems.41 The other reason
Vol 7, No 1, 2001
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could be a large deletion in two alles or nonsense mutation.42 In our study, p53 overexpression was not found in
cases with atypical endometriosis.
In our study 140 materials from 120 ovarian endometriosis cases were studied retrospectively. Cytologic atypia
was detected in 5.8% of these materials. We suggest that
prominent hyperchromatic nucleoli and nuclear angulation
could be added to criteria of atypia. In none of cases with
atypical endometriosis p53 gene overexpression could be
detected by immunohistochemical methods. But we suggest that this alone is not enough to say that atypical
endometriosis would not be a premalignant lesion for
ovarian cancers. Consequently, atypical epithelial changes
have to be carefully detected by the pathologist and should
be indicated in the final report.
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