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ABSTRACT

Objective: Endometrial carcinomas are divided into two groups 
roughly:Endometrioid (Type I) and NVon-endometrioid (Type 
II). The majority of the endometrial carcinomas are of endo-
metrioid type and, this type of carcinoma is associated with 
hyperplasia which is formed due to unopposed estrogen.In 
this study, our purpose is to reveal the expression status of the 
PTEN, MLH1, ARID1A and β-catenin, biomarkers in all types 
of endometrial hyperplasia (EH) and endometrioid endometrial 
carcinoma (EC).
 
Material and Methods: We conducted a retrospective study 
with 202 cases including 82 EC cases, 71 simple EH cases 
without atypia, 16 complex EH cases without atypia, 9 simple 
atypical EH cases, 24 complex atypical EH cases which were 
diagnosed at Istanbul Civilization University Göztepe Training 
and Research Hospital. 10 normal endometrial tissues were 
used for the purpose of control.

Results: In our study, loss of PTEN ratio was 61%, loss of ARI-
D1A ratio was 52,4%, loss of MLH1 ratio was 40,2% in pa-
tients with EC. These ratios were 87,5%, 41,7%, 20,8%, respe-
ctively in patients with atypical complex EH and 12,7%; 4,2%; 
1,4% in patients with simple EH without atypia.

Conclusion: In the light of these findings it has been demons-
trated that PTEN, ARID1A and MLH1 have a role in the tran-
sition from simple EH to atypical complex EH, and also MLH1 
has a role in the transition from aytpical complex EH to EC.

Keywords: endometrial hyperplasia, endometrioid endometri-
al carcinoma, PTEN, MLH1, ARID1A, β-catenin

ÖZET

Amaç: Endometriyal karsinomlar kabaca iki gruba ayrılır: En-
dometrioid (Tip I) ve Endometrioid olmayan (Tip II). Endomet-
riyum karsinomlarının büyük çoğunluğu endometrioid tiptedir 
ve bu tip karsinoma, hiperplazi ile ilişkili olup, bu hiperplazi, 
karşılanmamış östrojen nedeniyle oluşur. Bu çalışmada ama-
cımız, PTEN, MLH1, ARID1A ve β- kateninin; endometrial 
hiperplazi (EH) ve endometrioid endometrium karsinom (EC) 
tanısındaki yararını saptamaya amaçladık.

Materyal ve Metod: İstanbul Medeniyet Üniversitesi Göztepe 
Eğitim ve Araştırma Hastanesi’ n de tespit edilen 82 EC olgu, 
atipik olmayan 71 basit EH olgusu, atipik olmayan 16 kompleks 

 EH olgusu, 9 basit atipik EH olgusu, 24 kompleks atipik EH ol-
gusu içeren 202 olgu ile retrospektif bir çalışma yaptık. Kontrol 
amacıyla 10 normal endometriyal doku kullandık.

Bulgular: Çalışmamızda, EC’li hastalarda PTEN oranı kay-
bı% 61, ARID1A kaybı% 52,4, MLH1 kaybı% 40,2 idi. Atipik 
kompleks EH’li hastalarda bu oranlar sırasıyla% 87,5,% 41,7 
ve% 20,8; Atipik olmayan basit EH’li hastalarda bu oran sıra-
sıyla % 12,7; % 4,2; % 1,4 olarak saptandı.

Sonuç: Bu bulgular ışığında PTEN, ARID1A ve MLH1’in basit 
EH’den atipik kompleks EH’ye geçişte rolü olduğu ve MLH1’in 
atipik kompleks EH’den EC’ye geçişte rolü olduğu gösterilmiş-
tir.

Anahtar Kelimeler: endometriyal hiperplazi, endometrioid en-
dometrial karsinom, PTEN, MLH1, ARID1A, β-katenin

INTRODUCTION

 Endometrialcarcinoma is the female genital 
malign tumor which is most often observed in the 
developed countries (1, 2). The majority of endo-
metrium carcinomas are Type I endometrioid carci-
nomas and it is associated with endometrial hyperp-
lasia (EH) resulted in unfulfilled estrogen excess 
(3). In last 30 years various genes have been exami-
ned. In recent years in the studiesit has clearly been 
understood that p53, mismatch restore system ge-
nes (MSH2, MLH1, MSH6, PMS2), KRAS proto-
oncogen mutation and β-catenin genes (CTNNB1) 
have taken a role in tumorogenesis and progression 
as well,along with changes that are most often ob-
servedin the endometrioid carcinoma improvement 
have been demonstrated in PTEN (phosphotase and 
tensin homolog) dominant tumor gen (4). ECs are 
formed of premalign cells having monoclonal chan-
ges by means of monoclonal biogenesis and frequ-
ently indicatemicrosatellite instability (MSI) with 
PTEN, β-katenin and K-ras mutation (5). In EC 
the gen which has most often undergone a change 
is the PTENtumor supresor gen and mutation rate 
changes between 30% and 83% aproximately (6, 7). 
In the position of 10q23 it is localised and codes 
dual specific phosphatase.It is frequently observed 
in endometrioid endometrial carcinoma and associ-
ated with good prognosis. (6, 8). At the same time 
it has been reported in endometrial hyperplasia(9). 
In atypical and non-atypical hyperplasia mutation 
has been determined in proportion of 20-48 % (10). 
Although the spesific results of PTEN has not fully 
been reported yet the frequency of PTEN mutation 
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has been found similar in each three grade group 
oftumor.Some of studies support that PTEN has pla-
yed a role in the early phase of endometrial tumori-
genesis (11, 12). However, epidemiological studies 
have shown that PTEN mutationin complex atypical 
EH has notprovided for carcinoma progression (13). 
In one of the studies the results have also shown 
that there has been a significant conformity betwe-
en microsatellite instability of the tumor (MSI) and 
PTEN mutations. PTEN mutations have been deter-
mined in 60-86% of the positive MSI cases, in 24-
35% of negative MSI cases. This case makes think 
that PTEN would be one of genes which is taken 
aim at repair indeficiency of DNA (7, 8, 14). Mic-
rosatellite DNA sequences are short DNA runs pre-
senting random dissociation along genom. During 
replication, damage possibility increases because of 
frequent recurrence in these areas.Mismatch repair 
genes are known as MLH1, MLH3, PMS1, PMS2, 
MSH2, MSH3, MSH4, MSH5, MSH6. When mu-
tation takes place in these genes this damage can 
not be repaired. In endometrial carcinoma such as 
colon carcinoma high microsatellite instability level 
(MSI-high) leads to germline mutation or in DNA 
mismatch repair genes such as MLH1, MSH2 or 
MSH6 (HNPCC) or to methylation of MLH1(15). 

Microsatellite instability has been observed in pro-
portion of 20-45% in ECs. (8). Abnormal methyla-
tion of MLH1 is the most common case generating 
a defect in the mechanism of DNA mismatch repa-
ir leading to microsatellite instability (16). In the 
same way, in sporadic endometrial carcinoma the 
most often reason of microsatellite instability is the 
hypermethylation of MLH1 promotor area, too (8).

CTNNB1 gen codes β-catenin which is an important 
member of Wtn signal pathway. β-catenin is a prote-
in that takes charge in cell-cell adhesion, embryonic 
growth, cell differentiation and malign tumor trans-
formation (11). It is known that β-catenin gen has 
an effect on adenomatous polyposis coli localised in 
3p21and on E-cadherin. β-catenin as an important 
component of E-catherin-catenin unit plays a role 
in protection of cell differentiation and normal tis-
sue. In the studies performed although β-catenin has 
been determined nuclear in the proliferative phase 
of menstrual cycle, has been observed basically as 
cytoplasmic and membranous in the secretory pha-
se (17). This signifies that estrogen and progesteron 
provide stability of endometrial proliferation and 
differentiation by controlling activity of Wnt β-ca-
tenin (18). 

In the first studies the mutation frequency of CT-
NNB1 (β-catenin) has been detected to 45% in all 
the endometrioid endometrial carcinomas.These are 
often together with nuclear accumulation of β-cate-
nin in the tumors with gen mutation and these sy-
mptoms are frequently observed in ECs (19). Along 
with that dysregulation of CTNNB1/β-catenin has 
been observed in early pathogenesis of EC it has 
also been determined in atypical hyperplasia, the 
squamous component of atypical complex endo-
metrial hyperplasia and endometrial intraepithelial 
neoplasia (19). Immunohistochemical negativity of 

β-catenin is associated with invasive growth pattern 
and bad prognosis (20). In a study it has been repor-
ted that inactivation of stromal β-catenin has resul-
ted in degenerate progesteron signal transmission 
and complete stromal cell desidualisation loss. (21).
ARID1A is localised in area of chromosomal Ip36 
and this area is frequently deleted in various neop-
lastic diseases (22). ARID1A codes BAF250a inte-
racting with a few proteins containing BRG, BRM 
and ATPase that take part in the formation of “swit-
ch/sucrose non fermentable (SWI/SNF) chromatin 
remodelling complex” and almost available in all 
eucaryotic cells (23) .BAF250a is one of the alt 
units, which belongs to SWI/SNF complex and have 
ATPase activity, and coded by ARID1A and somatic 
mutation of this gen has been reported in numerous 
neoplasias (24). In the studies made in recent years 
almost in the half of ovarian clear cell carcinoma 
cases, inactivation has been identified as a result of 
ARID1A somatic mutation (25). In addition to that 
the inclination of ARID1A mutation has been found 
increased in EC.The changes in BAF250a (ARI-
D1A) are often observed in high-grade endometri-
al carcinoma. In one of studies byWiegand et al. in 
39% of grade 3 endometrial carcinomas and 18% of 
serous carcinomas, 26% of carcinomas with clear 
cell, loss of expression have been observed (25).

The purpose of our study is to assess the expression 
patterns and diagnostic utility of MLH1, ARID1A, 
PTEN, β-cateninfor transition from EH to EC. Furt-
hermore, in our study we have studied whether these 
markers have interaction and consistency between 
each other, or not; we have also studied menopausal 
status and tumor FIGO grade, expression differen-
ces as well.

MATERIAL AND METHOD

CASE SELECTION: Between 2008-2013 in Göz-
tepe Training and Research Hospital of Medeniyet 
University in İstanbul 82 cases with EC diagnosis, 
71 cases with atypical simple EH diagnosis, 16 
cases with non-atypical complex EH diagnosis, 9 
cases with atypical simple EH diagnosis, 24 cases 
with atypical complex EH diagnosis in for total 202 
cases were included in our study.5 cases in the sec-
retory phase and 5 cases in the proliferative phase 
endometrium cases were included for the purpose of 
control. Suitably designated for the operation abun-
dant materials including blocks and glass allocated 
for representation of the diagnosis, blocks were pre-
pared by the manual microdissection method, the 
cases divided into 5 groups of atypical simple EH, 
non-atypical simple EH, atypical complexed EH, 
non-atypical complexed EH and EC.Ages of pa-
tients, their menoupausal situations, nuclear grades 
(according to grading 2009 system) were determi-
ned. In 2014 new WHO classification of endometri-
al hyperplasias is published but we have decided not 
to change the subgroups for enligthtening the tran-
sition phase of hyperplasia to tumor. This study got 
approval by the clinical investigation ethical com-
mitee of Göztepe Training and Research Hospital of 
Medeniyet University in İstanbul with the decison 
numbered 2013/13 on 08.07.2013.
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IMMUNOHISTOCHEMICAL STAINING TECNIQUE: 
After the suitable areas in H&E sections were exa-
mined and selected and marked in the blocks , the 
blocks consisting of 14 cases per block were for-
med by means of the microdissection method from 
these tissues and and the sections at3 micron thi-
ckness were prepared. As an immunohistochemical 
staining system , the kit (Bond™ polymer refine 
detection kit with catalogue number DS9800, Leica 
Biosystems) with HRP multymer basic and without 
biotin, which contains hydrogen peoxide substra-
te and 3,3’- diamonobenzidin tetrahydrochloride 
(DAB) , and full automatic immunohistochemical 
dyeing device (Bond -Max, Leica) wereused. The 
tissue sections were taken to elecrostatic loaded 
glass slides (CITOGLAS, ca.75x25mm/3x1 inch, 
positive charged, LOT: 130984) and dried at 60°C 
two hours at least.

All the immunohistochemical staining process inc-
luding deparafinisation and antigen release phase 
were realised by means of the full automatic sta-
ining device Bond-Max Leica. Primer antibodies 
were automatically dropped and incubated at at 
37°C for 25 minutes. On the device all the phases 
such as dehydration of the sections completed with 
opposite staining hematoxilen and blueing solution 
, making pellıcide with xylene and covering lamel-
la were automatically (Leica, CV 5030) were made 
and terminated. As primer antibody PTEN (Clon : 
6H2.1, product no: PM278AA, Biocare, ready for 
use, lot number: 032013), ARID1A (product no: 
HPA005456, Atlas Antibodies, dilution 1:200, lot 
no: D81856), MLH1 (product no: G168-728, Cell 
Marque Antibody, dilution 1:200, lot no: 1313507D), 
β-catenin (product no: 14, Cell Marque Antibody, 
dilution 1:100, lot no:1325508A), swere used. 

MICROSCOPIC EVALUATION OF PTEN, MLH1, 
ARID1A, β-CATENİN EXPRESSIONS: PTEN were 
scored immunohistochemically as positive, nega-
tive and heterogenous (as both positive areas and 
negative areas) in tumoral, hyperplastic and normal 
endometrial glandular epithelium. It was accepted 
as stained when diffuse cytoplasmic and nuclear 
positivity were observed over 90% in proportion.
Contrary situations are evaluated as loss of PTEN. 
The stromal cells indicating intensive positive exp-
ression and blood vessels were accepted as positive 
internal control (26). While MLH1 was being eva-
luated adjoint normal endometrium and lymphocy-
tes were used as normal control. It was accepted as 
stained when nuclear expression was observed over 
10% and as not stained 10% or less than 10% in 
proportion separately from intensity (27). ARID1A 
expression were evaluated as two different groups 
of dyeing intensity and the proportion of stained 
epithelial cells. During evaluation nuclear staining 
was accepted positively. The staining intensity were 
scored in four different groups as 0 for no staining, 
1 for weakstaining , 2 for moderatestaining, 3 for 
strongstaining. As for staining rate, it was given 
points as scores 0 for 0.5% positive epithelial cell, 
1 for 6-25% positive epitelial cells, 2 for 26-50% 
positive epitheial cells, 3 for 51-75% positive epit-
helial cells and 4 for more than 75% positive epithe-

lial cells. Thereafter, the result scoresranging from 
0 to12 were calculated by multiplying these scores.
The data obtained from the calculation was evalu-
ated as negative (no staining) for score 1 and less 
than 1 and positive for (staining) more than 1.Lym-
ph node was used as positive control but endotheli-
al used as positive internal control (25). β-catenin 
expression were evaluated separately as cytoplas-
mic and nuclear.Membranous and cytoplasmic sta-
ining were classified semiquantatively according to 
staining intensity. For cytoplasmic staining groups 
are classified as no staining, weak, moderate, strong 
and membraneous staining groups classified in the 
same way as no staining, weak, moderate, strong. 
During statistical evaluation cytoplasmic the group 
indicating weak staining was included into the “no 
staining” group. When nuclear staining was obser-
ved and no any staining was observed it was accep-
ted as no staining (28). As control tissue desmoid 
tumor obtained from the archive is evaluated.

Statistical Evaluation: During the evaluating of the 
results obtained from the study SPSS (Statistical 
Package for Social Sciences) for Windows 15.0 
program was used for statistical analyses. While 
the study data were being evaluated Chi-square test, 
Contunuity Correction (Yates) and Fisher’s exact 
test were used for the comparion of qualitative data 
as well as definitive statistical methods (average, 
standard deviation).For the analysis of the relation 
between the markers Spearman’s correlation index 
and Mc Nemar test were used. Significance was 
evaluated at the level of significance p<0.05 (Mc 
Nemar significance level>0.05).

RESULTS

 OOur study was conducted with 212 cases ages 
ranging from 25 to 62 years old. The rate of patients 
with menopause was found significantly higher than 
the other groups in EC cases (p<0.01). In the groups 
of simple atypical EH and complex atypical EH the 
loss of PTEN expression was significantly higher in 
accordance with the other groups (Table 1)(p<0,01). 
The loss of MLH1 expression was significanyly hi-
gher than the other diagnosis groups in EC (%40,2). 
It is followed by complex atypical EH with the rate 
of %20,8 (Table 1) (p<0,01). In EC and the group 
of complex atypical EH the loss of ARID1A expres-
sion is higher than the other hyperplasia and cont-
rol groups and the expression is significantly high 
in the groups of complex non-atypical EH, simple 
non-atypical EH, simple atypical EH, and control 
group(Table 1)(p<0,01).

β-catenin expression was examined in three dif-
ferent groups such as cytoplasmic, nuclear and 
membraneous staining .In respect of cytoplasmic 
β-catenin expression in the groups of complex at-
ypical EH and normal endometrium the rates of no 
staining and weakstaining cases are significantly 
higher than the other groups. In the groups of comp-
lex non-atypical EH (56,3%) and simple atypical 
EH weak staining rate was significantly found hi-
gher than the other (p<0,01) (Table 2). As for the 
evaluation of membraneous β-catenin expressionsin 
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Marker
Endometrioid 

Carcinoma
Complex 

Atypical EH
Complex Non- 

Atypical EH
Simple Atypi-

cal EH
Simple Non-Aty-

pical EH Normal p

 n (%) n (%) n (%) n (%) n (%)           n (%)

PTEN
No 50 (%61) 21 (%87,5) 3 (%18,8) 5 (%55,6) 9 (%12,7) 0 (%0)

0,001**
Yes 32 (%39) 3 (%12,5) 13 (%81,3) 4 (%44,4) 62 (%87,3) 10 (%100)

MLH1
No 33 (%40,2) 5 (%20,8) 1 (%6,3) 0 (%0) 1 (%1,4) 0 (%0)

0,001**
Yes 49 (%59,8) 19 (%79,2) 15 (%93,8) 9 (%100) 70 (%98,6) 10 (%100)

ARID 1A 
No 43 (%52,4) 10 (%41,7) 2 (%12,5) 0 (%0) 3 (%4,2) 0 (%0)

0,001**
Yes 39 (%47,6) 14 (%53,8) 14 (%87,5) 9 (%100) 68 (%95,8) 10 (%100)

Bcl-2 ratio
No 38 (%46,3) 11 (%45,8) 0 (%0) 1 (%11,1) 5 (%7) 10 (%100)

0,001**
Yes 44 (%53,7) 13 (%54,2) 16 (%100) 8 (%88,9) 66 (%93) 0 (%0)

Bcl-2 density

No 32 (%39) 6 (%25) 0 (%0) 4 (%44,4) 2 (%2,8) 10 (%100)

0,001**
Light 28 (%34,1) 14 (%58,3) 3 (%18,8) 1 (%11,1) 12 (%16,9) 0 (%0)

Middle 17 (%20,7) 4 (%16,7) 9 (%56,3) 3 (%33,3) 45 (%63,4) 0 (%0)

Severe 5 (%6,1) 0 (%0) 4 (%25) 1 (%11,1) 12 (%16,9) 0 (%0)

Bax ratio
No 10 (%12,2) 2 (%8,3) 3 (%18,8) 0 (%0) 2 (%2,8) 0 (%0)

0,122
Yes 72 (%87,8) 22 (%91,7) 13 (%81,3) 9 (%100) 69 (%97,2) 10 (%100)

Bax density

No 8 (%9,8) 0 (%0) 3 (%18,8) 0 (%0) 2 (%2,8) 0 (%0)

0,001**
Light 21 (%25,6) 13 (%54,2) 4 (%25) 1 (%11,1) 14 (%19,7) 9 (%90)

Middle 21 (%25,6) 10 (%41,7) 5 (%31,3) 3 (%33,3) 26 (%36,6) 1 (%10)

32 (%39) 1 (%4,2) 4 (%25) 5 (%55,6) 29 (%40,8) 0 (%0)

Table 1: Evaluation of staining characteristics of immunohistochemical markers according to diagnostic groups.

Chi-square test was used.    **p<0.01

β-Katenin 
n (%)

Endometrio-
id Carcinoma

Complex 
Atypical EH

Complex 
Non-Atypical EH

Simple Atypical 
EH

Simple Non-Aty-
pical EH

Normal endo-
metrium P

n (%) n (%) n (%) n (%) n (%) n (%)

cytop-
lasmic

No/ Light 8 (%9,7) 12 (%50) 1 (%6,3) 15 (%21,1) 3 (%33,3) 6 (%60)

0,001**Middle 37 (%45,1) 10 (%41,7) 9 (%56,3) 33 (%46,5) 1(%11,1) 2 (%20)

Severe 37 (%45,1) 2 (%8,3) 6 (%37,5) 23 (%32,4) 5 (%55,6) 2 (%20)

nucle-
ar

no 54 (%65,9) 20 (%83,3) 11 (%68,8) 60 (%84,5) 8 (%88,9) 8 (%80)
0,091

yes 28 (%34,1) 4 (%16,7) 5 (%31,3) 11 (%15,5) 1 (%11,1) 2 (%20)

memb-
ranous

No/ Light 2 (%2,4) 1 (%4,2) 0 (%0) 6 (%8,5) 0 (%0) 0 (%0)

0,001**Middle 20 (%24,4) 7 (%29,2) 4 (%25) 41 (%57,7) 8 (%88,9) 2 (%20)

Severe 60 (%73,2) 16 (%66,7) 12 (%75) 24 (%33,8) 1 (%11,1) 8 (%80)

Table 2: Evaluation of cytoplasmic, membranous and nuclear β-catenin expressions by diagnostic groups.

Chi-square test was used.    **p<0.01

ARID1A 

PTEN
Total

MLH 1
Total

No staining Staining No staining Staining

n (%) n (%) n (%) n (%) n (%) n (%)

EC
No staining 32 (%64) 11 (%34,4) 43 (%52,4) 19 (%57,6) 24(%49) 43 (%52,4)
Staining 18 (%36) 21 (%65,6) 39 (%47,6) 14 (%42,4) 25 (%51) 39 (%47,6)
Total 50 (%100) 32 (%100) 82 (%100) 33 (%100) 49 (%100) 82 (%100)
Complex Atypical EH
No staining 9 (%42,9) 1 (%33,3) 10 (%41,7) 5 (%100) 5 (%26,3) 10 (%41,7)
Staining 12 (%57,1) 2 (%66,7) 14 (%58,3) 0 (%0) 14 (%73,7) 14 (%58,3)

Total 21 (%100) 3 (%100) 24 (%100) 5 (%100) 19 (%100) 24 (%100)
Mc-Nemar was used.

Table 3: Examination of the correspondence between ARID1A and PTEN and MLH1 expressions.

MLH1

PTEN
Total

No staining Staining

n (%) n (%) n (%)

EC
No staining 24 (%48) 9 (%28,1) 33 (%40,2)
Staining 26 (%52) 23 (%71,9) 49 (%59,8)
Total 50 (%100) 32 (%100) 82 (%100)

Complex Atypical EH

No staining 5 (%23,8) 0 (%0) 5 (%20,8)
Staining 16 (%76,2) 3 (%100) 19 (%79,2)

Total 21 (%100) 3 (%100) 24 (%100)

Table 4: Examination of the correspondence between PTEN and MLH1 expressions.
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the groups of EC, complex atypical EH and comp-
lex non-atypical EH the intense staining rates were 
significantly higher than the other groups (p<0,01) 
(Table 2). Significant difference was not determined 
statistically among the diagnosis groups in respect 
of nuclear β-catenin expression (p>0,05) (Table 2).

A consistency between PTEN and ARID1A expres-
sions was determined in ECs (Mc Nemar: 0.265). 
32 of 50 cases ( 64%) indicating PTEN expressi-
on loss were indicating ARID1A expression loss 
as well at the same time (Table 3). However, in the 
group of complex atypical EH an inconsistency 
between PTEN and ARID1A expression loss (Mc 
Nemar: 0.003). 9 ( 42.9%) of 21 cases indicating 
PTEN expression loss showed ARID1A expression 
(Table 3).

When consistency between MLH 1 and ARID1A 
expression loss was examined in EC consistency 
was not determined (Mc Nemar: 0.143). In (57.6%) 
19 of 33 cases indicating MLH1 expression loss, 
ARD1A expression loss was determined (Table 3). 
However, in complex atypical EH a consistency 
was determined in respect of expression loss (Mc 
Nemar: 0.063). All non-staining 5 cases in MLH1 
was not stained in ARID1A (ratio), either (Table 3).

There is an inconsistency between MLH1 and PTEN 
expression loss in ECgroup. (Mc Nemar: 0.006). 
24 (48% ) of 50 cases indicating PTEN expression 
loss, also reveals MLH1 expression loss (Table 4). 
Between PTEN expression loss and MLH1 expres-
sion loss in complex atypical EH an inconsisten-
cy was determined as well (Mc Nemar: 0.001). 5 
( 23.8%) of 21 cases which was not stained with 
PTEN , was not stained with MLH1, either (Table 4). 

DISCUSSION

 PTEN gen as a supressor tumor gen which ta-
kes charge in cell growth and regulation of apopto-
sis, is one of the genes which is most often mutated 
in EC and their precursor lesion (Endometrial intra-
epithelial neoplasia, EH) (10). In the literature there 
have been studies reporting that evaluation of PTEN 
expression could be helpful in respect of distinction 
among normal, plastic and neoplastic endometrium 
(29-31).

In our study even though PTEN expression loss is 
not observed in the control group The expression 
loss was significantly high in the EC and atypical 
EH groups (p<0,01). This verity makes think that 
PTEN mutation could specially play key role in 
transition from hyperplasia to carcinoma, contrary 
to thisthesis it plays a role in early phase of EC im-
provement but not effective in transition to carci-
noma. Lee at al. have reached similar conclusions 
(32). However , a significant relation between his-
tological grade of EC and PTEN expression has not 
been determined(p>0,05). Although it is emphasi-
zed that PTEN mutation has more often determined 
in low grade histological tumors backwards (33, 34) 
in company with similar results which have been 
obtained recently (35) data of our study has suppor-

ted the result suggesting that PTEN change have not 
a significant effect in phases after EC generation. 
It has recently been reported that there have been 
inactivating mutations in ARID1A and the gen as a 
tumor supressor gen has functioned in 57% of clear 
cell ovary carcinomas (36). In addition , it has been 
found that inclination of being mutated has increased 
in ARID1A in endometrioid endometrial carcino-
ma. Changes in BAF250a (ARID1A) are frequently 
observed in high grade endometrial carcinoma (25). 
Fedare et al. has demonstrated that ARID1A expres-
sion associated with phase of endometrial clear cell 
carcinoma (37). Wiegand et al. have reported that 
expression loss has been observed in 39% of grade 
3 endometrial carcinomas, 18% of serous carcino-
mas, 26% of clear cell carcinomas (25). Guan et al. 
have determined the expression loss in 26 % of ECs 
(38) the while, Maeda et al. have observed intense 
positivity in normal endometrial tissue (39).

In our study the significant difference has statistical-
ly been observed in respect of ARID1A expression 
loss among the groups examined (p<0,01). The exp-
ression loss in the groups of EC (52.4%) and comp-
lex atypical EH (41.7%) has been higher according 
to the other groups , but significant expresion loss 
has not been observed in the groups of complex 
non-atypical EH (12.5%), simple non-typical EH 
(4,2%), simple atypical EH (0%) and control (0%)  
(Table 7). The significant increase of ARID1A loss 
in complex atypical EH and EC groups makes think 
that ARID1A could play a role in transition from 
hyperplasia to EC and early phases of EC tumo-
rogenesis. The way same as that in our study Rah-
man et. al have not determined any relation between 
ARID1A expression and tumor grade (40).

β-catenin is the second gen area mutation of which 
is often observedin ECs. It is also possible to deter-
mine nuclear positiveness in type I carcinomas (31-
47%) in comparison with Type II immunohistoche-
mically (41). According to literature β-catenin has 
immunohistochemically indicated positive cytop-
lasmic and membraneous staining in endometrium 
in proliferative period. Cytoplasmic and membrane-
ous positive staining has been observed in ECs sub-
ject to tumor differentiation.Positiveness decreases 
as long as tumor differentiation decreases (8, 42). 
In the sudies by Moreno-Bueno et al. which con-
sist of 21 atypical EH, 95 EA, 33 nonendometrioid 
endometrial carcinomas cases, β-catenin expression 
in atypical EHs has been observed in higher inci-
dence anda significant relation between β-catenin 
and histological type of lesion has been statistical-
ly determined (43). The relation between β-catenin 
expressionand phase of tumor has not been demons-
trated but almostsignificantly close relation with tu-
mor grade has been determined (p:0,058). In a study 
performed by Saegusa et al. normal proliferative 
endometrium, atypical hiperplasia and endometri-
um carcinoma cases have been examined in respect 
of nuclear β-catenin expression. In this study any 
staining has not been determined in normal prolife-
rative endometrium,however, in simple or complex 
non-atypical hyperplasia in proportion to 10.8% , in 
atypical hyperplasiain proportion to 31,3% and in 
adenocarcinoma in proportion to 27.6% determined 
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(19). In our study β-catenin expression have been 
examined in three different groups as cytoplasmic, 
nuclear and membraneous. The significant differen-
ces between cytoplasmic and membraneous β-ca-
tenin expressions and the diagnosis groups have 
been determined statistically (p<0,01) the while, a 
significant difference between nuclear expressions 
and the diagnosis groups has not been determined 
(p>0,05). When cytoplasmic β-catenin expression 
has been examined in the goups ofthe complex aty-
pical EH (%50) and normal (proliferative and sec-
retory) endometrium (%60) the rates of non-stained 
cases and weakstained cases are significantly hig-
her than the other groups (Table 8, Figue 3). In our 
study data in comparison with the studies we have 
reported, intense cytoplasmic expression in high in-
cidence has indicated a consistency, however, high 
incidence of weak staining propotion in the comp-
lexed atypical EH group has not indicated consis-
tent with the other studies. In the examination of the 
membraneous β-catenin expression in EC (%73,2), 
complex non-typical EH (%75) and complex atypi-
cal EH (%66,7) in comparison with simple non-ty-
pical EH (%33,8) and simple atypical EH (%11,1) 
the intense expression incidence is significantly hi-
gher (p<0,001) (Table 8, Figure 3).  According to 
these results between EC and EH groups statistical 
β-catenin significance has not been observed.

In our study a significant difference in all the mar-
ker expressions in respect of EC FIGO grades has 
not been determined statistically (p>0,05). The mo-
lecular basic studies have revealed that endometrial 
carcinomas have ingenerated as a result of tumor 
supresor inactivation process and oncogenic acti-
vation which consists of many phases (44). In the 
literature it has been determined a significant con-
sistency between microsatellite instability of the tu-
mor (MSI) and PTEN mutations in the studies in 
which these pathways have examined as well (7, 8, 
45). In the study of Nelson et. alit has been found 
that mismatch repair defect is related to ARID1A 
and PTEN expression loss (46). In the same way 
in the study of Xiao et al. PI3K/AKT (PTEN loss 
or PIK3CA activating mutation) pathway defects 
in tumors having ARID1sA expression loss in EC 
have been determined in high incidence (47). In 
Mouse models in a study in which molecular inter-
course of ARID1A and PTEN pathways it has been 
reported that only the defect in ARID1A pathway 
has not generated histological changes , but poor 
differentiated ovarian tumor along with the defect 
in ARID1A and PTEN pathways has generated (48). 
Rahman et al. have examined p53, Her/neu, PTEN, 
MLH1, and ARID1A expressions and evaluated 
relation among these markers in their article they 
have not demonstrated any significant consistency 
among ARID1A, MLH1 and PTEN expressions sta-
tistically (40). However, in our study when EC and 
complex atypical EH groups have been examined 
in respect of MLH1 and PTEN expression loss any 
significant consistency among these markers has 
not determined statistically. (Mc Nemar p:0,006/
Mc Nemar: 0,001 ; p<0,05). When the consisten-
cy between PTEN and ARID1A expression loss 
has been examined the consistency in EC group 
has been determined, the while, this consistency in 

the complexatypical EH has not been observed (Mc 
Nemar: 0.003). 32(64%) of 50 cases have not been 
stained with PTEN, not with ARID1A either. In the 
complex atypical EH group 9 (42.9%) of 21 cases 
which have not been stained with PTEN, have not 
been stained with ARID1A, either. In a study ope-
rated by Jones et al. on the gastrointestinal tumors 
in 2012, it has been reported that ARID1A mutation 
has frequently been observed in tumors that indicate 
microsatellite instability at high level (24). In addi-
tion it has been reported that ARID1A mutation in 
various cancer types including indel and frameshift 
mutation gynecological malignities often observed 
in mismatch repair defect, isthe most common type 
of mutation (49).
In our study a significant consistency between 
MLH1 and ARID1A expression loss has been de-
termined statistically (Mc Nemar p:0,143; p>0,05). 
19 (57.6%) of 33 cases indicating MLH1 expression 
loss have also been observed in ARID1A. Different 
from the others in the complex atypical EH group 
only between MLH1 and ARID1A expression loss 
a consistency has been determined (Mc Nemar: 
0,063).  All 5 cases that have not revealed MLH1 
expression have not revealed ARID1A expression, 
either. Wang et al. have reported that significantly 
high level of ARID1A mutation has been observed 
in gastric cancer related to MSIas a result of clonal 
selection of manager gen because of degenerated 
DNA mismatch repair mechanism (50). The results 
of our study have made think that the same mecha-
nism could also be valid for EC as well. In our study 
when the consistency among ARID1A, PTEN and 
MLH1 expressions have been examined a signifi-
cant consistency between both ARID1A and PTEN, 
and ARID1A and MLH expression losses in EC 
group has been determined (respectively Mc Nemar 
p:0,265; p>0,05 and p:0,143; p>0,05). However, in 
examination in terms of MLH1 and PTEN expres-
sion losses any significant consistency has not been 
determined among these markers statistically (Mc 
Nemar p:0,006; p<0,05). 
ARID1A expression loss in accordance withPTEN 
and MLH1 expression losses in EC has preoccupied 
that ARID1A gen could interrelate with PI3K/AKT/
PTEN pathways and DNA mismatch repair genes 
(MLH1 etc) or tumor could make multifunctional 
progress including the pathways of thse three tumo-
rogenesis in EC. We suggest that larger laid studies 
in which molecular genetic method participates 
shoud be performed in order to reveal relation of 
these pathways more clearly.

R E F E R E N C E S

1. Mazur M, Kurman R. Endometrial Carcinoma, Diagnosis of En-
dometrial Biopsies and Curettings, A Practical Approach. Second Edition 
Springer. 2005, pp: 208-248.

2. Bokhman JV. Two pahogenetic types of endometrial carcinoma. 
GynecolOncol. 1983, 15:10-7.

3. Sherman ME, Sturgeon S, Brinton LA, Potischman N, Kurman RJ, 
Berman ML, Mortel R, Twiggs LB, Barrett RJ, Wilbanks G.D.  Risk factors 
and hormone levels in patients with serous and endometrioid uterine carci-
nomas. Mod Pathol. 1997;10(10):963–968.

4. Ellenson  LH,  Ronnet  BM,   Kurman  RJ.  Precursor  Lesions  of 
Endometrial Carcinoma; Kurman RJ, Ellenson LH, RonnetBm; Blauste-
in’s Pathology of the Female Genital Tract. 6. Edition; Springer; 2011; 
394-452



-71-

CİLT: 49  YIL: 2018  SAYI: 1

5. Athanassiadou P, Athanassiades P, Grapsa D, Gonidi M, Athanas-
siadou AM, Stamati PN, Patsouris E. The prognostic value of PTEN, p53, 
and beta-catenin in endometrial carcinoma: a prospective immunocytoc-
hemical study. Int J GynecolCancer. 2007; 697-704

6. Risinger JI et al. PTEN/MMAC1 mutations in endometrial cancers. 
CancerRes. 1997; 57:4736–4738

7. Tashiro H, Blazes MS, Wu R, Cho KR, Bose S, Wang SI, Li J, Par-
sons R, Ellenson LH. Mutations in PTEN are frequent in endometrial car-
cinoma but rare in other common gynecological malignancies. CancerRes. 
1997; 57:3935–3940.

8. Llobet D, Pallares J, Yeramian A, Santacana M, Eritja N, Velasco 
A, Dolcet X, Matias-Guiu X. Molecular pathology of endometrial carci-
noma: practical aspects from the diagnostic and therapeutic view points. 
Journal of Clinical Pathology. 2009; 62: 777-85.

9. Mutter GL et al. Lin M-C, Fitzgerald JT, Kum JB, Baak JP, Lees JA, 
Weng LP, Eng C. Altered PTEN expression as a diagnostic marker for the 
earliest endometrial precancers. J NatlCancerInst. 2000; 92:924-30.

10. Levine  RL,  Cargile  CB, Blazes  MS, van   Rees   B, Kurman RJ, 
Ellenson LH. PTEN mutations and microsatellite instability in complex at-
ypical hyperplasia, a precursor lesion to uterine endometrioid carcinoma. 
CancerRes. 1998; 58:3254–3258.

11. Hecht LJ, MutterGL. Molecular and pathologic aspects of endo-
metrial carcinogenesis. J ClinOncol. 2006; 24:4783-4791.

12. Mutter GL, Zaino RJ, Baak JP, Bentley RC, Robboy SJ. Benign en-
dometrial hyperplasia sequence and endometrial intraepithelial neoplasia. 
Int J GynecolPathol. 2007; 26:103-114.

13. Podsypanina K, Ellenson LH, Nemes A, Gu J, Tamura M, Yama-
da KM, Cordon-Cardo C, Catoretti G, Fisher PE, Parsons R. Mutation of 
Pten/Mmac1 in micecausesneoplasia in multiple organ systems. ProcNat-
lAcadSci USA. 1999; 96:1563–1568.

14. Gallardo A, Cuatrecasas M, Catasus L. Endometrial carcinoma: 
pathology and genetics. Pathology. 2007; 39: 72-87.

15. Esteller M, Levine R, Baylin SB, Ellenson LH, Herman JG. MLH1 
promoter hypermethylation is associated with the microsatellite instability 
phenotype in sporadic endometrial carcinomas. Oncogene. 1998;17:2413–
2417.

16. Esteller M, Catasus L, Matias-Guiu X, Mutter GL, Prat J, Baylin 
SB, Herman JG. MLH1 promoter hypermethylation is an early event in 
human endometrial tumorigenesis. Am J Pathol. 1999; 155:1767–1772.

17. Wan Y, VanderZee M, FoddeR, Blok LJ. Wnt/ß-catenin signaling 
and sex hormone signaling in endometrial homeostasis and cancer. Onco-
target. 2010; 1: 674–684.

18. Wang  Y,  Hanifi-Moghaddam  P, Hanekamp  EE, Kloosterboer 
HJ, Franken   P, Veldscholte   J, van    Doorn   HC, Ewing   PC, Kim JJ, 
Grootegoed JA, Burger CW, Fodde R, Blok LJ. Progesterone inhibition of 
Wnt/ß- catenin signaling in normal endometrium and endometrial cancer. 
ClinCancerRes. 2009; 15: 5784–5793.

19. Saegusa M, Hashimura M, Yoshida T, Okayasu I. Beta Catenin mu-
tations and aberrant nuclear expression during endometrial tumorigene-
sis. Br. J. Cancer. 2001; 84(2), 209–217.

20. Jiang WG. E-cadherin and its associated protein catenins, cancer 
invasion and metastasis. Br J Surg. 1996; 83:437-46.

21. Zhang L, Patterson A L, Zhang1 L, Teixeira1 J M, Pru J K. Endo-
metrial stromal beta-catenin is required for steroid-dependent mesench-
ymal-epithelial cross talk and decidualization. Reproductive Biology and 
Endocrinology. 2012; 10:75

22. Kuo KT, Mao TL, Chen X, Feng Y, Nakayama K, Wang Y, Glas 
R, Ma MJ, Kurman RJ, Shih IeM, Wang TL. DNA copy numbers profiles 
in affinity purified ovarian clear cell carcinoma. Clin Cancer  Res. 2010; 
16:1997-2008.

23. Wilson BG, Roberts CW. SWI/SNF remodellers and cancer. Nat-
RevCancer. 2011; 11:133-42.

24. Jones S, Li M, Parsons DW, Zhang X, Wesseling J, Kristel P, et 
al. Somatic mutations in the chromatin remodeling gene ARID1A occur in 
several tumor types. Hum Mutat. 2012; 33:100-3.

25. Wiegand KC, Lee AF, Al-Agha OM, et al. Loss of BAF250a (ARI-
D1A) is frequent in high-grade endometrial carcinomas. J Pathol. 2011; 
224:328-33.

26. Djordjevic B, Hennessy BT, L Ji, Barkoh BA, Luthra R, Mills GB, 
Broaddus RR. Clinical assessment of PTEN loss in endometrial carcino-
ma: immunohistochemistry out performs gene sequencing. Modern Patho-
logy. 2012; 25, 699–708

27. Arabi H, Guan H, Kumar S, et al. Impact of microsatellite instabi-
lity (MSI) on survival in high grade endometrial carcinoma. GynecolOn-
col. 2009; 113:153-8

28. Chen X, Horiuchi A, Kikuchi N, et al. Hedgehog signal pathway 
is activated in ovarian carcinomas, correlating with cell proliferation: it’s 
inhibition leads to growth suppression and apoptosis. CancerSci. 2007; 
98:68-76.

29. Allison KH, Tenpenny E, Reed SD et al. Immunohistochemical mar-
kers in endometrial hyperplasia: is there a panel with promise? A review. 
ApplImmunohistochemMolMorphol. 2008; 16:329–343.

30. Sarmadi S, Izadi-Mood N, Sotoudeh K, et al. Altered PTEN exp-
ression; a diagnostic marker for differentiating normal, hyperplastic and 
neoplastic endometrium. DiagnPathol. 2009; 4:41.

31. Tantbirojn P, Triratanachat S, Trivijitsilp P, et al. Detection of 
PTEN immunoreactivity in endometrial hyperplasia and adenocarcinoma. 
MedAssocThai. 2008; 91:1161–1165. Page 19 of 27

32. Lee H, Choi HJ, Kang CS, Lee HJ, Lee WS, Park CS. Expression of 
miRNAs and PTEN in endometrial specimens ranging from histologically 
normal to hyperplasia and endometrial adenocarcinoma. Modern Patho-
logy. 2012; 25, 1508– 1515.

33. Bussaglia E, del Rio E, Matias-Guiu X, Prat J. PTEN mutations in 
endometrial carcinomas: a molecular and clinicopathologic analysis of 38 
cases. Hum Pathol. 2000; 312-317.

34. Salvesen HB, Stefansson I, Kretzschmar EI, Gruber P, MacDonald 
ND, Ryan A, et al. Significance  of PTEN alterations in endometrial car-
cinoma: a population-based study of mutations, promoter methylation and 
PTEN protein expression. Int J Oncol. 2004; 1615- 23

35. Kapucuoglu N, Aktepe F, Kaya H, et al. Immunohistochemical exp-
ression of PTEN in normal, hyperplastic and malignant endometrium and 
its correlation with hormone receptors, bcl-2, bax, and apoptotic index. 
PatholResPract. 2007; 203(3):153-62.

36. Wiegand KC, Shah SP, Al-Agha OM, et al. ARID1A mutations 
in endometriosis associated ovarian carcinomas.  N Engl J Med. 2010; 
363:1532-43.

37. Fadare O, Renshaw IL, Liang SX. DoestheLoss of ARID1A (BAF- 
250a) Expression in Endometrial Clear Cell Carcinomas Have Any Clini-
copathologic Significance? A Pilot  Assessment. J Cancer. 2012; 3:129-136. 

38. Guan B, Mao TL, Panuganti PK, et al. Mutation and loss of exp-
ression of ARID1A in uterine low-grade endometrioid carcinoma. Am J 
SurgPathol. 2011; 35:625-32.

39. Maeda D, Mao T-L, Fukayama M, et al. Clinicopathological Signi-
ficance of Loss of ARID1A Immunoreactivity in Ovarian Clear Cell Carci-
noma. International Journal of Molecular Sciences. 2010; 11:5120– 5128.

40. Rahman M, Nakayama K, Rahman MT, Katagiri H, Katagiri A, Is-
hibashi T, et al. Clinicopathologic analysis of loss of AT-rich interactive do-
main 1A expression in endometrial cancer. Hum Pathol. 2013; 44: 103-9. 

41. Bansal N, Yendluri V, Wenham RM. The molecular biology of en-
dometrial cancers and the implications for pathogenesis, classification and 
targeted therapies. Cancer Control. 2009; 16: 8-13
 
42. Hecht LJ, MutterGL. Molecular and pathologic aspects of endo-
metrial carcinogenesis. J ClinOncol. 2006; 24:4783-4791.

43. Moreno-Bueno G et al. Abnormalities Of E- and P-caderin and 
catenin (ß-catenin, and p120ctn) expression in endometrial cancer and en-
dometrial atypical hyperplasia Journal of pathology. 2003; 199:471- 478.

44. Okuda T, Sekizawa A, Purwosunu Y, et al. Genetics of endometrial 
cancers. ObstetGynecolInt. 2010; 984013.

45. Matias-Guiu X, Catasus L, Bussaglia E, Lagarda H, Garcia A, 
Pons CMuñoz J, Argüelles R, Machin P, Prat J. Molecular pathology of en-
dometrial hyperplasia and carcinoma. Hum Pathol. 2001; 32(6):569- 77. 

46. Nelson GS, Pink A, Lee S, Han G, Morris D, Ogilvie T et al. MMR 
deficiency is common in high-grade endometrioid carcinomas and is asso-
ciated with an unfavorable outcome. GynecolOncol. 2013; 131(2):309-14.

47. Xiao W, Awadallah A, Xin W. Loss of arid1a/baf250a expression in 
ovarian endometriosis and clear cell carcinoma. Int. J. Clin. Exp. Pathol. 
2012; 5, 642– 650.

48. Zhang X, Zhang Y, Yang Y, Niu M, Sun S, Ji H, et al. Frequent low 
expression of chromatin remodeling gene arid1a in breast cancer and its 
clinical significance. CancerEpidemiol. 2012; 36, 288–293.

49. Guan B, Gao M, Wu CH, et al. Functional analysis of in-frame 
in del ARID1A mutations reveals new regulatory mechanisms of its tumor 
suppressor functions. Neoplasia. 2012; 14:986–993

50. Wang K, Kan J, Yuen ST, et al. Exome sequencing identifies frequent 
mutation of ARID1A in molecular subtypes of gastric cancer. NatGenet. 
2011; 43: 1219–1223.

ZEYNEP KAMİL TIP BÜLTENİ;2018;49(1):65-71


