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Introduction: Progesterone receptor and Bcl-2 expression were evaluated in endometrial hyperplasia and endometrial
carcinoma in this study. Objective/aim: Bcl-2 expression in endometrial carcinoma is regulated in a hormone
dependent manner. Bcl-2 expression and progesterone receptor are focal and less intense in atypical hyperplasia and
carcinoma than proliferative endometrium and hyperplasia (without atypia). Bcl-2 expression is positively correlated
with progesterone receptor in normal and hyperplastic endometrium and well differentiated carcinoma. Methods and
material: We evaluated 10 simple, 10 complexes (without atypia), 1 complex (with atypia) hyperplasia and 25
endometrial adenocarcinoma at Ankara Training and Research Hospital. At these cases, we searched Bcl-2 expression
and progesterone receptor and evaluated the correlation of these two markers. In endometrial hyperplasia Bcl-2
expression and progesterone receptor were higher than those seen in endometrial carcinoma. At an atypical
hyperplasia case, the two markers were negative. Statistical analysis: For statistical analysis, MINITAB for Windows
Ver. 13.0 statistical Package Program was used. Whether there was a relation between index values was researched by
computing Spearman Rank Correlation Coefficient. Comparison of the ratios was conducted using Z-Test. P<0.05
and P<0.01 were considered significant. Results: In this study Bcl-2 expression was positively correlated with
progesterone receptor in simple hyperplasia, complex hyperplasia and endometrial carcinoma. This result was
consistent with literature. Conclusion: Bcl-2 and PR positivity was related to good prognosis in endometrial
carcinoma. Also Bcl-2 and PR negativity requires being careful for endometrial carcinoma in endometrial hyperplasia
case.
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INTRODUCTION

Endometrial carcinoma is the most frequently
seen malign tumour in female genital system. It remains
the fourth most frequently seen cancers in the USA.
Every year, with 33.000 endometrial carcinoma
diagnoses, 4000 patients die of this disorder in the USA
[1-4].

As well as developing on the basis of
endometrial hyperplasia depending on excessive
oestrogen stimulation, endometrial carcinoma may also
develop de novo without oestrogen stimulation [5].
Recently, it has been shown that apoptosis and related
proteins also play a significant role in the development
of endometrial carcinoma. One of these is Bcl-2; an
antiapoptotic protein [1, 5-11].

In endometrium, Bcl-2 expression is under
hormonal control. Bcl-2 expression is intense in simple

and complex endometrial hyperplasia without atypia
and decreases in atypical complex hyperplasia and
endometrial carcinoma [1, 10, 12, 13]. Moreover,
existence of Bcl-2 expression in endometrial carcinoma
is indicative of good prognosis and positively correlated
with PR positivity [14].

PR expression is more intense in endometrial
hyperplasia than in endometrial carcinomas. PR
positive endometrial carcinomas have good prognosis
while PR negative endometrial carcinomas show
aggressive behaviour [10, 14]. In this study, PR
positivity and Bcl-2 expression were researched in 10
simple, 10 complex (without atypia) endometrial
hyperplasia, 1 complex (with atypia) hyperplasia and 25
endometrial adenocarcinoma cases at Pathology
Department of Ankara Training and Research Hospital.
Whether there was a correlation PR positivity and Bcl-2
expression was also researched.

| © 2019 SAS Journal of Surgery | Published by SAS Publishers, India e




Ayse Nur Deger et al., SAS J Surg, Oct, 2019; 5(10): 377-383

MATERIAL & METHOD

The study involved 10 simple, 10 complex
(without atypia) endometrial hyperplasia, 1 complex
(with atypia) hyperplasia and 25 endometrial
adenocarcinoma patients, who had applied to Pathology
Department of Ankara Training and Research Hospital
in 2002 and 2003. Patient consent forms of the
participants for operations are available. Since the study

was retrospective, ethical board approval and consent
weren’t sought.

All  patients with simple and complex
(with/without atypia) endometrial hyperplasia were
Probe-C material. Among the samples of endometrial
adenocarcinoma patients, 6 were hysterectomy
materials while the other 19 were Probe-C materials
[Tablel].

Table-1: Distribution of cases included in the study

Case

Smmple (without atypia) Endometrial hyperplasia
Complex (without atypiz) Endometrial hyperplasiz
Complex (ztypiczl) Endometrial hyperplasia
Endometrizl Adenocarcmoma

Total

PC. Hysterectomy Total
10 - 10
10 - 10

1 - 1
19 6 25
40 6 46

All endometrial carcinomas were endometrioid
adenocarcinoma. No histopathologic grade was given to
Probe-c material, but among the 6 hysterectomy

materials, 3 were evaluated as histopathologic grade 1,
2 as grade 2 and 1 as grade 2 (adenosquamous type)
[Table 2].

Table-2 : Histopathological grade in hysterectomy specimen

Grade

Grade 1 (endometriowd adenocarmoma)
Grade 2 (endometrioid adenocarcimoma)
Grade 2 (endometricid-adencsquamens typs)
Total

Caze number

oy = b e

Taking the suitable tissue samples from
hysterectomy materials and probe-C materials, paraffin
blocks were prepared out of these tissue samples. 5-
micron sections were taken from the paraffin blocks of
Probe-C and hysterectomy materials and were stained
with Hematoxylin-Eozin (H.E.). Histomorphological
evaluation was conducted on these sections. These
evaluations were based on Kurman and Norris
classification, conducted in 1986, whereas FIGO grade
and stage were the basis for carcinomas [15]. Also, the
sections prepared out of paraffin blocks were taken on
polylysine lamina and PR and Bcl-2 were applied using
immunohistochemical method. “Lab-vision (Klon SP2,
epitope 412-526aa)” was used for PR and “DAKO,
(Klon 124, subklas Ig GI, Kapa kod N1587)” was used
for Bcl-2.

Cytoplasmic staining was conducted for Bcl-2
and nuclear staining was conducted for PR in
endometrial gland epithelium cells. For Bcl-2, tonsil
sections were used as positive control. Also,
lymphocytes in endometrial stroma were removed as
internal control. For PR, endometrial stromal and
myometrial cells were used as positive control.
Immunohistochemically evaluation was based on an
index used by Makato Saegusa et al. [10]. For Bcl-2
and PR, staining percentage in endometrial glands was

1- less than 10%
2- 10-30%
3- 30-50%

4- more than 50%

And staining density was
0: Negative
+1: poor staining
+2: medium staining
+3: strong staining

(Positive control was accepted +3)

Staining index was found by multiplying
staining percentage by staining density for both Bcl-2
and progesterone. Index was evaluated as

0: Staining negative
1-5: poor staining
6-8: medium staining
9-12: strong staining.

For statistical analysis, MINITAB for
Windows Ver. 13.0 statistical Package Program was
used. Whether there was a relation between index
values was researched by computing Spearman Rank
Correlation Coefficient. Comparison of the ratios was
conducted using Z-Test. P<0.05 and P<0.01 were
considered significant.

RESULTS

All 10 patients with simple endometrial
hyperplasia (100%) showed positive reaction with Bcl-2
(7 strong (70%), 3 medium (30%) positive). All 10
patients with simple endometrial hyperplasia (100%)
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were stained positive with PR (9 strong (90%), 1
medium (10%) positive). All 10 patients with complex
endometrial hyperplasia (without atypia) (100%)
showed positive reaction with Bcl-2 (4 strong (40%), 4
medium (40%), 2 poor (20%) positive). All 10 patients

with complex endometrial hyperplasia (without atypia)
(100%) were stained positive with PR (7 strong (70%),
2 medium (20%), 1 poor (10%) positive). 1 patient with
complex endometrial hyperplasia (with atypia) was Bcl-
2 and PR negative [Table3, Table4, Table5].

Table-3: Bcl-2 and PR positive case percent in endometrial hyperplasia and endometrial carcinoma

Endometrizl carcmomsa

Simple endometrizl hyperplasia (without atypia)
Complex endometrizl hyperplasia (without atypiz)

Bol-2 (%%) PE. (%)
100 100
100 100
36 54

Table-4: Distrubution of cases according to staining index with Bcl-2 and PR in simple (without atypia)
endometrial hyperplasia

Stzining mdex

Strong positivity (9-12)
Moderate positivity.(6-8)
Weak positrvity( 0-3)
MNegative

Bd-2 (%2) PR (%)
10 20
30 10
0 0
0 0

Table-5: Distrubution of cases according to staining index with Bcl-2 and PR in complex (without atypia)
endometrial hyperplasia

Stzming ndex

Strong positivity (9-12)
Moderate positivity ( 6-8)
Weak positivity (0-3)
Negative

Bd-2 (%) PR (%)
40 10
40 20
2 10
0 0

Among the 25 patients diagnosed endometrial
carcinoma, 14 (56%) were positive with Bcl-2 (4 strong
(16%), 4 medium (16%), 6 poor (24%) positive) and 11
(44%) were negative. While 16 patients diagnosed

endometrial carcinoma (64%) were stained positive
with PR (6 strong (24%), 4 medium (16%), 6 poor
(24%) positive), no PR staining was seen in 9 (36%).
[Table 6: Bcl-2 and PR in Endometrial carcinomas]

Table-6: Distrubution of cases according to staining index with Bcl-2 and PR in endometrial carcinoma

Stzining mdex

Strong pesttivity (2-12)
Moderate positivity ( 6-8)
Weak positrvity  (0-3)
Megative

Bd-2 (%) FR (%)
16 24
16 16
24 24

44 36

The difference between Bcl-2 expression rate
(%100) in simple and complex hyperplasia and Bcl-2
expression rate (%56) in endometrial carcinoma is

Fig-1: Well differentiated adeharcinoma(endz)metrioid type),
100 X H&E

7 3 -t Ao

significant without a need for any statistical check
[Figure 1, 2, 3, 4].

Fig-2: Simple endometrial hyperplasia,diffuse positivity 3with
Bcl-2 in glandular epithelium , 100 X Bcl-2
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Fig-3: Complex (without ypi endometrial hyperplasia, diffuse
positivity with Bcl-2 , 100 X Bcl-2

Fig-4: Endometrial carcinoma focal positive staining with Bcl-2,
100 X Bcl-2

The difference between PR positivity rate
(%100) in simple and complex endometrial hyperplasia
and PR positivity rate (%64) in endometrial carcinoma
is significant without a need for any statistical check
[Figure 5, 6, 7].

Vo

Fig-5 Simple endometrial hyperplasia, diffuse and strong positive
staining with PR , 200 X PR

+ o

e A bt 2]
Fig-6: Complex (without atypia) endometrial hyperplasia, diffuse
positive staining with PR , 100 X PR

¥ i : ' 3

Fig-7: Endometrial adenocarcinoma, negative reaction with PR
in glandular epithelium and positive reaction in stroma , 100 X
PR

When compared with the PR positivity and
Bcl-2 expression rates in endometrial carcinoma, those
in simple and complex endometrial hyperplasia were
found to be higher.

There is no difference between simple and
complex endometrial hyperplasia in terms of both Bcl-2
expression and PR. Without a need for a statistical
check, all simple and complex hyperplasia patients were
stained positive. The difference between strong
positivity rate and medium positivity rate for Bcl-2
expression in simple endometrial hyperplasia is
statistically significant (P= 0.003) - (P<0.01). The
difference between strong positivity rate and medium
positivity rate for PR in simple endometrial hyperplasia
is also statistically significant (P=0.004) - (P<0.01).

The difference between strong positivity rate
and poor positivity rate for PR in complex endometrial
hyperplasia (without atypia) is also statistically
significant (P=0.007) - (P<0.01). The difference
between strong positivity rate and poor positivity rate
for Bcl-2 expression in complex endometrial
hyperplasia (without atypia) is also statistically
significant (P=0.003) - (P<0.01).

Statistically significant strong and medium
level positive staining was seen in simple and complex
endometrial hyperplasia (without atypia) for Bcl-2 and
PR. When compared with Bcl-2 and PR staining rates in
hyperplasia, those in endometrial carcinomas were
significantly low; however, no statistically significant
difference was found between strong, medium and poor
level staining rates for Bcl-2 and PR in carcinomas.

In terms of the correlation between Bcl-2 and
PR, there is a positive correlation between Bcl-2 and PR
in simple endometrial hyperplasia (P=0.032)-(P<0.05),
in complex endometrial hyperplasia (without atypia)
(P=0.024)- (P<0.05) and in endometrial carcinoma
(P=0.003)-(P<0.01).
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DISCUSSION

Hyperestrogenism is one of the most important
risk factors in endometrial carcinoma development [2,
15]. Accompanied by hyperestrogenism, endometrial
carcinomas develop on the basis of hyperplasia, their
grade and stages are generally low with good prognosis
[16]. De novo developing endometrial carcinomas
generally have high grade and stage with bad prognosis
[16]. It has recently been shown that apoptosis and
apoptosis-related proteins also have important roles in
endometrial carcinoma development [1, 6, 8, 11, 13,
16, 17].

Of these proteins, Bcl-2 is localised in
chromosome 18. By inhibiting apoptotic cell death, Bcl-
2 expression prolongs cell life [16]. An increase is seen
in Bcl-2 expression in such various tumour tissues as
breast, thyroid and colon tumours. Bcl-2 expression is
on the increase in endometrial carcinomas. Studies also
show that Bcl-2 expression differentiates depending on
aggressiveness and differentiation of tumour. When
compared with low grade carcinomas, Bcl-2 expression
in high grade carcinomas is rather low or doesn’t exist.
It is thought that Bcl-2 expression might be supressed
during cancer progression. Therefore, Bcl-2 expression
might be a significant marker for cancer progression
and prognosis [18].

Bcl-2 expression is partly under hormonal
control in endometrial epithelium. Bcl-2 is expressed in
endometrium throughout proliferative phase.
Proliferative phase is at the highest level at the end.
Bcl-2 expression disappears at secretion phase [16].

Bcl-2 expression is regulated with oestrogen
and progesterone levels. Bcl-2 expression is high in
endometrial carcinomas, during which oestrogen is
high [16]. mn endometrial hyperplasia, Bcl-2 is diffuse
and intensely positive [16]. Bcl-2 expression in
complex atypic hyperplasia and endometrial carcinoma
is focal and less intense. Bcl-2 plays a role in simple
and complex (without atypia) hyperplasia development
but doesn’t play a role in complex atypic hyperplasia
and carcinoma development [16, 18].

Also, malign changes in endometrial tissue are
together with decrease in hormone addiction and loss in
ER and PR [14]. Survival tends to be good in ER and
PR positive carcinomas. Aggressive behaviour occurs
in ER and PR negative endometrial carcinomas [14].

Another important result is the close relation
between PR positive and Bcl-2 positive carcinomas.
Bcl-2 expression is under hormonal control while it
shows positive correlation with PR existence in both
endometrial hyperplasia and endometrial carcinomas
[14]. PR and Bcl-2 positive endometrial carcinomas
have good histologic appearance, are low histologic
grade, show superficial myometrial invasion and have
good clinical progress [14].

Bcl-2 regulation in normal endometrial tissue
is hormone dependent. It was shown that PR positive
malign endometrial cells expressing Bcl-2 have a
phenotype that has a close relation with normal
proliferative  endometrium [14]. PR  negative
endometrial neoplasia show aggressive behaviour [14].

Efthimious Sivridis et al. found PR positivity
for 164 endometrial carcinoma 32%. In this study, PR
loss decreased significantly in non-endometrioid
carcinomas. It is correlated with Bcl-2 expression loss
and shows aggressive progress [14]. Liao et al. found
PR positivity 92% in grade | tumours and 44% in grade
3 tumours [19]. As the grade increased, PR positivity
rate decreased [19]. Ehrlich et al. found PR positivity
52,6% in 175 endometrial carcinomas [20].

In the literature, PR positivity varies between
92% and 32% in endometrial carcinomas, which is due
to histologic type and grade. However, PR positivity is
clearly higher in endometrial hyperplasia than
carcinomas [14].

CONCLUSION

In our study, we found PR positivity 100% in
simple and complex (without atypia) hyperplasia and
64% in endometrial adenocarcinomas. Patients with
simple and complex (without atypia) hyperplasia were
stained statistically significantly strong and medium
positive. One atypic hyperplasia patient was negative to
PR. Compared with the carcinomas, staining in the
hyperplasia was significantly intense with no need for
statistics and the results were in line with the literature.

Review of the studies about Bcl-2 shows that
Linda B. et al. found Bcl-2 expression in endometrial
carcinoma significantly lower than in endometrial
hyperplasia (with/without atypia) [21]. In the studies of
Hassan M. et al. the mean value of Bcl-2 positive cells
was 9.70% in hyperplastic endometrium and 6,79% in
endometrial carcinoma while it fell down to 3.10% in
Grade 3 carcinoma [22].

Katsuji K. et al. found Bcl-2 expression in
endometrial hyperplasia (without atypia) significantly
higher than in atypic hyperplasia and endometrial
carcinoma [23]. they didn’t see any significant
difference between grade 1, 2 and 3 in endometrial
carcinoma in terms of Bcl-2 expression [23].

In another study, Hassan M. et al. found Bcl-2
reactivity %92 in simple hyperplasia and %2100 in
complex hyperplasia. They determined positivity 54%
in Grade | carcinoma, 18% in Grade 2 and 57% in
Grade 3; however, no significant relation was found in
this study between Bcl-2 expression and histopathologic
grade [24].

In the study of Taskin et al. Bcl-2 was positive
in 42 of 57 endometrial carcinomas and in this study,
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Bcl-2 expression was found related with stage and
grade. Bcl-2 expression showed correlation with PR
positivity [1].

In the study of Roman Miturski et al. Bcl-2
expression was found 40% in proliferative
endometrium, 80% in simple hyperplasia and 80% in
complex hyperplasia while it was 28% in endometrial
carcinoma [5]. In this study, Bcl-2 expression was
evaluated to play a role in simple and complex
hyperplasia (without atypia) development, but not to
play a role in carcinoma and atypic hyperplasia
development [5]. Makoto S et al. found Bcl-2
expression 78,4% in tubular component and 50% in
solid component of endometrial carcinoma while they
also found PR positivity 86,4% in tubular component
and 52,3% in solid component. In this study, a positive
correlation was seen between PR existence and Bcl-2
expression [10].

CONCLUSION

In our study, Bcl-2 expression was positive in
all the patients (100%) with simple and complex
hyperplasia (without atypia). In the patients with simple
and complex endometrial hyperplasia, statistically
significant strong and medium staining existed for Bcl-
2 and the results were consistent with the literature. Bcl-
2 was negative in one patient with complex atypic
hyperplasia. PR positivity was 56% in endometrial
carcinoma. Compared with hyperplasia, expression
existed in carcinomas in a small number of patients
with no need for statistics and there was no significant
difference between strong, medium and poor staining.
Our results for Bcl-2 expression were consistent with
the literature.

A positive correlation was determined between
PR and Bcl-2 expression for both complex endometrial
hyperplasia and carcinoma. Our results were consistent
with the literature [10, 14]. Efthimious Sivridis et al.
found a positive correlation between PR and Bcl-2 in
164 patients with endometrial carcinoma [14]. Makoto
Saegusu et al. found a positive correlation between PR
and Bcl-2 in both endometrial hyperplasia and
endometrial carcinoma (tubular component) [10].

In our study we found a positive correlation
between PR and Bcl-2. Our results were consistent with
the literature.

Bcl-2 expression contributes to simple and
complex hyperplasia development, but has no role in
atypic hyperplasia and carcinoma development [5, 22].
It is thought that a fall in Bcl-2 expression in complex
atypic  hyperplasia and carcinoma  decreases
modification in cellular mechanism and this decreases
Bcl-2 expression [16]. Endometrial carcinoma is a
hormone dependent tumour. Also, a loss in steroid
hormone receptors in endometrial carcinoma is

accompanied with aggressive behaviour and deep
myometrial invasion [14].

An important matter is that Bcl-2 expression in
normal endometrial glands is related to ER and PR.
Overian hormones of Bcl-2 expression are thought to be
under the influence of oestrogen in particular [10, 14].
Progesterone synthesis provides oestrogen effect in
hormone-sensitive cells [10, 25].

Bcl-2 expression is more complex in
carcinomas and hyperplasia than in normal endometrial
epithelium. Multiple regulator proteins play a role in
Bcl-2 expression [10]. PR case was found to be more
significant in terms of prognosis. There is a positive
correlation between Bcl-2 expression and PR in both
hyperplasia and carcinomas [10, 14].

Bcl-2expression is correlated with PR
positivity. Consequently, while the fact that Bcl-2 and
PR are positive together shows good prognosis in
endometrial carcinomas, Bcl-2 negativity and PR
negativity in hyperplasia patients may require caution in
the future for carcinoma development [10, 14].

We think that as studies about apoptotic genes
and steroid receptors advance, significant knowledge
about prognosis and treatment will be acquired.
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