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INTRODUCTION

ESTROGEN RECEPTORS;

IMMUNOHISTOCHEMICAL STUDY OF ESTROGEN RECEPTORS IN HUMAN
GALLBLADDER

Munawar Hussain Shah', Rana Khalid Mahmood?, Afra Samad? Muhammad Abubakre Khalid*,
Mohammad Usama Shah®, Muhammad Sulaiman Saeed®

ABSTRACT... Objectives: Purpose of study is to determine Estrogen receptor status in
inflammatory and neoplastic lesions of human gallbladder and to determine any relation of
ER status with age, sex and histological grades of gallbladder carcinoma. Study Design:
Retrospective observational study. Setting: Pathology Department Nishtar Medical College
Multan. Period: March 2016 to March 2017. Methodology: In this study total no. of 50 cases of
different gallbladder diseases were included. Out of these 50 cases 30 were of neoplastic lesions
and other 20 were of non-neoplastic inflammatory lesions of gallbladder. The gallbladders
slides of these 50 cases were randomly selected from the records of Pathology Department.
Demographic variables like age and gender were calculated and analyzed. Estrogen positivity
was the outcome variable of this study. Data was analyzed using computer software SPSS
version 23. Chi square Test was applied to check the association between different variables.
Results: In this study, 100% (n=50) diagnosed cases of human gallbladder diseases including
inflammatory and neoplastic lesions were subjected to immunohistochemical staining for ER
expression. 100% (n=20) cases of inflammatory lesions and 100% (n=30) cases of neoplastic
lesions were included, in this study. Estrogen positivity was noted in 36.7% (n=11) cases of
neoplastic lesions, while it was 25% (n=5) in inflammatory lesions cases. No association was
found between estrogen positivity in groups, (x=0.751, p=0.386). (Table1).Histological types
of gallbladder carcinoma was noted as adenocarcinomas (well differentiated) in 60% (n=18)
cases, adenocarcinomas (moderately differentiated) in 16.7% (n=>5) cases, adenocarcinomas
(poorly differentiated) in 13.4% (n=4) cases, mucinous adenocarcinomas in 1% (n=3.3) cases,
adenosquamus carcinoma in 1% (n=3.3) cases and squamous cell carcinoma in 1% (n=3.3)
cases. (Table2).No association was found between gender (p=0.780), stratified age (p=868)
and estrogen positivity (p=0.386), after applying the chi-square. Conclusion: In this study it
was concluded that statistically no significant difference has been found between ER positivity
with age, gender and histological type of carcinoma. Presence of ER raises questions regarding
the role of estrogen in various gallbladder diseases and whether this hormone is functional or
not in neoplastic lesions is also questionable. Techniques more modified may be tried in search
of better and more reliable results. It is therefore too early to consider anti-estrogen trials in
gallbladder carcinoma until the role of these steroid binding proteins is well characterized.

Key words: Immunohistochemical, Estrogen Receptors, Neoplastic, Non-Neoplastic,
Gallbladder.
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method or radio-immunoassay.*

Estrogen receptors and progesterone receptors
activity have been identified in a variety of
human tissues including, heart, endometrium,
liver, myometrium, pancreas, bones and skin,
and in several body tumors like breast cancer,
endometrial cancer, meningioma, cancers of
alimentary tract, thymus tumor, melanoma and
pancreas tumor'22using dextran coated charcoal

On the other hand histological detection of
estrogen receptors and progesterone receptors
in tumor tissues has been done using fluorescent
immunochemical methods or cytochemical
methods.® However there are some discrepancies
in the result between biochemical assay and
cyto-chemical methods.® Advent of specific
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monoclonal antibodies to human estrogen’ and
progesterone receptors has heralded a new
era in the histological analysis of these steroid
receptors. These monoclonal antibodies are
useful for estrogen receptors and progesterone
receptors immunohistochemically not only on
frozen sections but also on formalin fixed paraffin
sections. It is well known fact that gallbladder
disease including gall bladder carcinoma is found
more frequently in females than males.® This
fact suggests a possibility that the gall bladder
may be a sex hormones responsive tissue. The
development of liver adenomas and carcinomas
in women who take contraceptive pills and
inothers, who take drugs with androgenic side
effects, is supportive to the hypothesis that both
normal and malignant cells of billiary tract may be
very much responsive to hormones. Gall bladder
cancer is also more frequently seen in females®
especially with large number of pregnancies and
advancing age. This raises the possibility that sex
steroids may influence the pathogenesis of gall
bladder cancer either directly or indirectly.

The concentration of estrogen and progesterone
receptors in breast carcinomas is well established
and as an index predicting the subsequent
response of disease to endocrine therapy. The
response rate to hormonal therapy has improved
from 30% in general breast cancer population to
60% in receptor rich tumors. Highest response
rate approximately 80% are found in tumors
containing both estrogen and progesterone
receptors.?2 Carcinoma of gallbladder is highly
lethal disease and five years survival rate after
surg ery is minimal, most of the patients die in
one year." It is usually diagnosed at an advanced
age and response to therapy is poor, therefore
survival rate is short resulting in poor prognosis.
At the time of the surgery half of the patients have
metastasis and the tumor is advanced usually
inoperable. For many years, five years survival
rate for stage V is zero in spite of the radical
surgery. So this study is designed, based on the
status of estrogen receptors and progesterone
receptors in gallbladder as it might help the
patients suffering from carcinoma of gallbladder.

MATERIALS AND METHODS

In this study total no. of 50 cases of different
gallbladder diseases were included. Out of these
50 cases 30 were of neoplastic lesions and other
20 were of non neoplastic inflammatory lesions
of gallbladder. Study was conducted in Pathology
Department Nishtar Medical College Multan from
March 2016 to March 2017. The gallbladders
slides of these 50 cases were randomly selected
from the records of Pathology Department Nishtar
Medical College Multan. Slides were reviewed
critically and those slides showing poor amount
of viable representative tumor and other lesions
with a less preserved morphology were excluded
from study.

Histologically neoplastic lesions were well
differentiated, moderately differentiated and
poorly differentiated adenocarcinomas, mucous
carcinoma, adenosquamous carcinoma and
squamous cell carcinoma. Inflammatory
lesions included chronic cholecystitis and its
variants. Each of the 50 blocks were re-cut and
subjected to haemotoxylin and eosin staining,
PAS, Trichrome and Alcian blue staining.
Immunohistochemistry on paraffin sections was
performed using a modified avidin-biotin alkaline
phosphatase method. Rat monoclonal antibody
to ER was used for immunohistochemical
detection of ER in normal and neoplastic lesions
and as atool for prediction of tumor response to
endocrine therapy and assessment of prognosis.
Demographic variables like age and gender were
calculated and analyzed. Estrogen positivity was
the outcome variable of this study. Data was
analyzed using computer software SPSS version
23. Chi square Test was applied to check the
association between different variables.

RESULTS

In this study100% (n=20) cases of inflammatory
lesions and 100% (n=30) cases of neoplastic
lesions were includedand subjected to
immunohistochemical staining for ER expression.
The mean age of the patients of neoplastic lesions
was 53.60+14.20 years (x2 = 0.028, p=0.868). In
neoplastic lesions cases, there were 23.3% (n=7)
males and 76.7% (n=23) females. While, the
mean age of the patients of inflammatory lesions
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was 54.10+17.36 years. In inflammatory lesions
cases, there were 20% (n=4) males and 80%
(n=16) females. (Table-l).

Estrogen positivity was noted in 36.7% (n=11)
cases of neoplastic lesions (Figure-1), while it
was 25% (n=5) in inflammatory lesions cases
(Figure-2). No association was found between
estrogenpositivityingroups, (x*=0.751,p=0.386).
(Table-l). Histological types of gallbladder
carcinoma was noted as adenocarcinomas (well
differentiated) in 60% (n=18) cases (Figure-3),
adenocarcinomas (moderately differentiated) in
16.7% (n=5) cases, adenocarcinomas (poorly
differentiated) in 13.4% (n=4) cases (Figure-4),
mucinous adenocarcinomas in 1% (n=3.3)
cases, adenosquamus carcinoma in 1% (n=3.3)
cases and squamous cell carcinoma in 1%
(n=3.3) cases. (Table-ll). No association was
found between gender (p=0.780), stratified age
(p=868) and estrogen positivity (p=0.386) after
applying the chi-square. (Table-lll).

=2y . 31

Figure-3. Adenocarcinoma (Well differentiated).
Immunostaining X 400 ER Positive.

Figure-4. Adenocarcinoma (Poorly differentiated).
Immunostaining X 400 ER Positive.

. . Non- .
Variable Neoplastic Neoplastic Test of Sig.
Gender M=23.3%, M=20%, > = 0.078
F=76.7% F=80% p=0.780
Age 53.60+x14.20 54.10£17.36 y*>= 0.028
4 9 years years p=0.868
; - . S 2 _
Figure-1. Breast carcinoma with intra-nuclear estrogen Estr.?.g_?n 36_71?’ 25% (n=5) x :00:?»78561
receptor positivity. Inmunostaining X400. posttivity (n=11) p=0.
Table-l. Demographic variables
Histological Type Frequency Percentage
Adenocarcinoma (well
differentiated) 18 60.0
Adenocarcinoma 5 16.7
(moderately differentiated) ’
Adenocarcinoma (poorly
differentiated) 4 13.4
Mucinous adenocarcinoma 1 3.3
Adenosquamus carcinoma 1 3.3
‘ Squamous cell carcinoma 1 3.3
Figure-2. Chronic cholecystitis with intra-nuclear Total 30 100.0
estrogen receptor positivity. Immunostaining X200. Table-Il. Histological types of gallbladder carcinoma

Professional Med J 2018;25(11):1735-1740. www.theprofesional.com 1737



ESTROGEN RECEPTORS

Neoplastic

Variable
Male 7
Gender Female 23
Total 30
- 10-35 Years 4
Stratified Age 36-90 Years 26
Total 30
e Yes 11
Estrogen Positivity No 19
Total 30

Groups

Non-Neoplastic Total P-value

4 11

16 39 0.780
20 50

3 7

17 43 0.868
20 50

5 16

15 34 0.386
20 50

Table-lll. Association of neoplastic and non-neoplastic with gender, age and estrogen positivity

DISCUSSION

In a previous study it was concluded that estrogen
receptors are present not only in the mucosa of
gallbladder in multiple disease states but are also
suggestive of the fact that estrogen receptors are
related to metaplasia of gallbladder’s mucosa.
In another study, immunohistochemical method
(Universal Immunoperoxidase Staining Kit)
was used to perform estrogen receptors assay.
The results of that study showed no significant
difference in mean age, gender, parity and marital
status upon comparison of clinicopathological
properties and survival between the two
understudy groups. Likewise, estrogen receptor
status was not associated with presence of
gallstones, survival or histological grade.'
A study was performed in the past, which
concluded that despite of previous reports, in
very small percentage of gallbladder carcinomas,
weak estrogen receptor staining occurs.
Moreover, even though it’s unclear that minimum
amount of estrogen receptors is required for
optimum therapeutic benefit, hormonal therapy
recommendations for gallbladder cancer is very
unlikely to change the outcome of this neoplastic
condition.

Ranelletti et al performed a study to find out the
concentration of estrogen and progesterone
in the gallbladders of patients with gallstones
and they found that there was a statistically
significant difference present among male and
female genders while analyzing the proportion
of gallbladders with positive estrogen receptors.
There were 19 % male and 69% female
patients. The results of the study showed that a
positive correlation is evident between the sex

difference and the co-expression of estrogen
and progesterone receptors. It concludes that
there is certainly higher rate of gallstones in
females than in males." Multiple studies have
provided the evidence that gallbladder contains
both estrogen and progesterone receptors and
it might be possible that many steroid hormones
interact with these receptors to carry out certain
aspects of gallbladder function.' Similarly, higher
frequency of gallstones in females of reproductive
age is suggestive of the fact that sex hormones
play role in pathogenesis of cholelithiasis. In a
pilot study higher concentration of estrogen and
estrogen receptors was found in the gallbladder
of the persons treated for cholelithiasis. These
findings and many other previous findings on the
presence of estrogen receptors in several human
tissues, support the hypothesis, which says
that development of gallbladder diseases, like
stones and carcinoma is somehow influenced by
presence of estrogen and its receptors.'®

While studying the role of estrogen in gallbladder
cancer, Baskaran et al found that female sex
hormones might be related to the pathogenesis
of cholelithiasis and also that progesterone
receptors have a prognostic value. They
recommended that larger studies must be
conducted to seek out this problem, so that
gallbladder cancer can be treated with suitable
sex hormone therapy.'” In a study estrogen and
progesterone receptor expression was analyzed
using automated immunohistochemical method
in both malignant and benign gallbladder
tissues. The results showed that these female sex
hormones play a considerably significant role in
carcinogenesis of the gallbladder. In about one
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third of the patients estrogen receptors were
found and in half of them progesterone receptors
were found, suggesting their prognostic value
as well as their potential role in anti-hormonal
therapy.”® Similarly studies have also shown
that impairment of gallbladder emptying might
be associated the presence of progesterone
receptors in gallbladder mucosa of cholelithiasis
patients.’ An assessment of estrogen receptors
expression in cancers of gallbladder might be
significant in identification of bad prognostic
group of gallbladder carcinomas.°

CONCLUSION

Estrogen receptors are found in inflammatory
as well as neoplastic lesions of human gall
bladder. There is no association between ER
positivity with age, gender and histological type
of the carcinoma. It is not clear whether ER are
functional and involved in the development of the
gall bladder diseases. Further studies using more
advanced techniques are required to establish
the role of ER in gall bladder lesions.
Copyright© 25 May, 2018.
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Challenges are what make life interesting and

overcoming them is what makes life meaningful.

- Joshua J. Marine -
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