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A B S T R A C T

Introduction: Leiomyomas are benign tumors arising from the smooth muscle. The uterus is the most
common site for the leiomyomas. The leiomyomas are steroid dependant tumors. Classically, believed to
be estrogen dependant tumors are now being viewed as progesterone dependant also. Uterine leiomyomas
are the most common cause for hysterectomies in the reproductive age group. Hence a knowledge of the
harmone dependancy of these tumors can be used in the treatment of leiomyomas
Aim : To study the estrogen receptor(ER) and progesterone receptor (PR) status in leiomyomas of uterus.
Materials and Methods: A retrospective study of 331 hysterectomy specimens, done for leiomyomas,
during the period June 2013-May 2015 was carried out of which 102 cases were chosen to study the ER,
PR status in the leiomyomas by Immunohistochemical (IHC) staining.
Results: It was observed that out of 102 cases 61.76% were positive for estrogen receptor and 87.30%
positivity was seen for PR
Conclusion: Leiomyoma (22.62%) was the commonest condition noted in hysterectomy specimens. The
hormone receptor status of the leiomyoma shows that they are more progesterone dependant than estrogen
dependant substantiating the fact that the growth of leiomyoma is dependent on the progesterone.

© 2020 Published by Innovative Publication. This is an open access article under the CC BY-NC-ND
license (https://creativecommons.org/licenses/by/4.0/)

1. Introduction

Leiomyomas or fibroids are benign smooth muscle tumors,
whose most common site of origin is the myometrium
of the uterus. They are the most common cause for
hysterectomy in the reproductive and peri-menopausal age
group (CrameSF et al.1 and Beum S et al.2). They
are mostly asymptomatic but may present with menstrual
disturbances (Gori M et al.3). These symptoms are
mainly due to the hyper-estrogenic status associated with
these tumors. The pathogenesis of these tumors is still
unclear; however recent evidences show that they are due
to the steroid hormones, estrogen and progesterone (Nissoe
M et al.)4 This could warrant for alternative methods
of treatment in avoidance of hysterectomies especially
in the reproductive age group. This has given rise to
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hormonal therapeutic agents such as GnRH analogues,
Selective estrogen receptor modulators (SERMs), Selective
Progesterone Receptor Modulator (SPRMs), Aromatase
inhibitors (AI) etc. to be used in the treatment of fibroids.
Since the leiomyomas are hormone dependant tumors, this
study is an attempt to correlate the steroid receptor status
of a leiomyoma for understanding the pathogenesis of the
these tumors.

2. Materials and Methods

A retrospective study was carried out on 331 hysterectomy
specimens, done for leiomyomas, during the period June
2013-May 2015, of this 102 cases were chosen to study the
ER, PR status in the leiomyomas . Immunohistochemical
(IHC) staining was used for staining the estrogen receptor
and progesterone receptor in the leiomyomas.
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2.1. Inclusion criteria

Hysterectomy specimems done for leiomyomas received

2.2. Exclusion criteria

Myomectomy specimens, endometrial biopsies, endocervi-
cal biopsies, endometrial curetting were not included in the
study.

Blocks from the archives which were inadequate for
doing immunohistochemical staining (IHC), tissue blocks
which were not fixed properly and those which showed
inadequate staining after IHC were excluded and receptor
status was assessed in 102 cases only.

Age Group: All women in reproductive and post-
menopausal age group.

Sample Size: 102 cases

3. Methodology

3.1. Consent form

A informed consent form was obtained from the patients for
the purpose of research on their hysterectomy specimens

3.2. Histopathological evaluation

H & E stained slides were retrieved for all 331 cases. The
slides were reviewed and representative blocks were used
from the leiomyoma sections for the purpose of IHC.

3.3. Special staining technique

Retrieved formalin fixed paraffin embedded tissue blocks of
100 cases of leiomyomas were checked for immunohisto-
chemical staining. Some of the blocks were inadequate, few
were poorly fixed thereby IHC could not be done and few on
which IHC was done showed inadequate staining and hence
only 102 cases were assessed for receptor status.

Special histological stain used was immunohistochemi-
cal stain:102 cases of randomly selected leiomyomas were
subjected to immunohistochemical staining for estrogen
receptor and progesterone receptor, following standard
staining protocol.

3.4. Scoring of the immunohistochemistry

The Allred system of scoring was used to score the
immunohistochemical stain for estrogen receptor and
progesterone receptor.

Sum of proportion score and intensity score is taken to
say whether it is positive or negative

0-2-negative
3-8 -positive (Table 1)

4. Observation and Results

4.1. Estrogen receptor status in leiomyoma

In the present study estrogen receptor was studied in the
leiomyoma of 102 cases out of the 331 cases.

It was observed that out of 102 cases 63 cases were
positive for estrogen receptor which is 61.76%. (Figure 1)

Fig. 1: Estrogen receptor status in leiomyoma

4.2. Estrogen receptor and corresponding type of
leiomyoma

The 102 cases were classified on the basis of type of
leiomyoma and it was observed that 66.7% (24 cases out
of 36) of intramural and submucosal (22 cases out of
33) leiomyomas showed estrogen receptor positivity and
only 51.5%(17 out of 33 cases) of subserosal leiomyomas
had estrogen receptor positivity. The p-value (0.38) was
calculated, for the correlation of type of leiomyoma with
ER positivity using Fischer’s Chi-square test. It was
observed that the p-value was not significant statistically
indicating that the ER expression is independent of the site
of leiomyoma. (Table 2)

Depending on the Allred system of scoring, it was found
that the median score for submucosal fibroid was ‘5’ and
it was ‘3’ each for intramural and subserosal fibroids.
This score had a p-value of 0.65 by Kruskal -Wallis test
(non-parametric anova test). The p-value was not found
to be statistically significant which indicates that the ER
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Table 1: Allred semi-quantitative system of scoring of IHC for ER and PR

Proportion score Observation Intensity score Observation
0 None 0 None
1 1% 1 Weak
2 1-10% 2 Intermediate
3 10-33% 3 Strong
4 33-66%
5 66-100%

Table 2: Estrogen receptor and corresponding type of leiomyoma

Type of liomyoma Estrogen receptor Total P-valueNeg Pos

Submucosal 11 22 33

0.38

33.3% 66.7%

Intramural 12 24 36
33.3% 66.7%

Subserosal 16 17 33
48.5% 51.5%

Total 39 63 102
38.2% 61.8%

Table 3: Estrogen receptor and corresponding type of leiomyoma (allred scoring)

Type of leiyomyoma Estrogen receptor score P-valueFreq. Median Min, max
Submucosal 33 5 (0,8)

0.65Intramural 34 3 (0,8)
Subserosal 33 3 (0,8)
Total 100 4 (0,8)

expression does not differ in different sites. (Table 3)

4.3. Progesterone receptor status in leiomyoma

In this study progesterone receptor was studied in the
leiomyomas of 102 cases. It was observed that out
of the 102 cases subjected to immunohistochemistry for
progesterone receptor in the leiomyomas, 89 cases were
positive. This works up to 87.30% positivity. (Figure 2)

4.4. Progesteronereceptor and corresponding type of
leiomyoma

It was observed that out of the 102 cases,33 cases
which were sub-mucosal fibroids 27 were positive for
PR (81.8%), in intramural fibroids, 33 out of 36 were
positive (91.7%). 29 out of 33 (87.9%) cases of subserosal
fibroids were positive for PR. The p-value (0.49) was
calculated, for correlating the PR positivity and different
types of leiomyoma, using Fischer’s Chi-square test. It was
observed that the p-value was not significant statistically
indicating that the PR expression is independent of the site
of leiomyoma. (Table 4)

Depending on the Allred system of scoring, it was found
that the median score was ‘ 7 ’ each for submucosal,

Fig. 2: Progesterone receptor status in leiomyoma

intramural and subserosal fibroids. This score had a p-value
of 0.88 by Kruskal -Wallis test (non-parametric anova test).
The median value was the same for all the types which
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Table 4: Progesterone receptor and corresponding type of leiomyoma

Type of leiomyoma Progesterone receptor Total P-valueNeg Pos

Submucosal 6 27 33

0.49

18.2% 81.8%

Intramural 3 33 36
8.3% 91.7%

Subserosal 4 29 33
12.1% 87.9%

Total 13 89 10212.7% 87.3%

Table 5: Progesterone receptor and corresponding type of leiomyoma (allred scoring)

Type of leiyomyoma Progesterone receptor score P-valueFreq. Median Min, max
Submucosal 33 7 (0,8)

0.88Intramural 34 7 (0,8)
Subserosal 33 7 (0,8)
Total 100 7 (0,8)

indicates that the PR expression does not differ in different
sites. (Table 5)

Fig. 3: Estrogen receptor positive (40X-IHC)

5. Discussion

The leiomyomas are the most common benign tumors of the
uterus in the reproductive and post menopausal age group.
This is of importance owing to the fact that they are the
most common cause for hysterectomies in the women in the
reproductive age group. In the current study of two years,
331 hysterectomies had leiomyomas. Of these 102 cases

Fig. 4: Estrogen receptor negative(40X-IHC)

were chosen at random for the study of ER, PR status

5.1. Estrogen receptor status in leiomyoma

1. In vitro studies by Kawaguchi K et al.5suggests
estradiol in the proliferation of leiomyoma. Recent
studies suggested by Vu K et al.6 and Nissole
M et al.4show that leiomyoma shrinkage in GnRH
pretreated cases is due to decrease in cellular prolifera-
tion. Studies have demonstrated that leiomyomas over
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Fig. 5: Progesterone receptor positive (40X-IHC)

Fig. 6: Progesterone receptor negative(40X-IHC)

express aromatase p-450 which catalyses androgen
conversion to estrogen, this by autocrine / paracrine
mechanism influences the growth of the leiomyomas
(Bulun SE et al.7and Shozu M et al.8). Shozu M et
al.8 also observed that GnRH agonist therapy down
regulates aromatase p450 in the leiomyomas which is
an additional mechanism for shrinkage of leiomyomas
with GnRH agoinst therapy. All these studies provide
evidence that leiomyomas are under the influence of
estrogen.

5.2. Estrogen receptor in leiomyoma and corresponding
type of leiomyoma

It was observed that out of 102 cases, 63 cases were positive
for estrogen receptor, which is 61.76%.

The 102 cases were classified on the basis of the type of
leiomyoma and it was observed that 66.7% (24 cases out
of 36) each of intramural and subserosal (22 cases out of
33) of submucosal leiomyomas showed estrogen receptor
positivity and only 51.5% (17 out of 33 cases) had estrogen
receptor positivity. The subserosal leiomyomas had lesser
positivity for estrogen receptors than other types. These
values were not statistically significant indicating that the
estrogen receptor and type of leiomyoma are independent
of each other.

5.3. Progesterone receptor status in leiomyoma

Various studies by Tiltman AJ et al.,9 Kawaguchi K et al.,5

Murphy AA et al.,10 Friedman AJ et al.11 and Reinsch RC
et al.12 have suggestd the critical role of progesterone in the
growth of a leiomyoma.

In the current study, it was observed that out of the 102
cases subjected to immunohistochemistry, for progesterone
receptor in the leiomyomas, 89 cases were positive. This
works up to 87.25% positivity.

Nissole M et al.4 observed that PR content in the
leiomyoma persisted well into the secretory phase compared
to ER, this led them to propose three hypothesis to
explain the effect of progesterone on leiomyomata. Firstly,
leiomyomata could escape estrogen regulation that is
present in normal tissue containing progesterone receptors.
Secondly, leiomyoma may be more sensitive to estrogen,
leading to permanently high concentrations of estradiol
which could provoke a high PR content. Thirdly, increased
expression of PR in leiomyoma could be the consequence of
over-expression of functional ER, that results in increased
organ sensitivity to estradiol (Brandon DD et al.13).

5.4. Progesterone receptor and corresponding type of
leiomyoma

It was observed that out of the 102 cases,33 cases which
were submucosal fibroids 27 were positive for PR (81.8%),
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in intramural fibroids 33 cases out of 36 were positive
(91.7%). 29 out of 33 (87.9%) cases of sub- serosal
fibroids were positive for PR. The maximum progesterone
receptor positivity was seen with intramural myomas.
These values were not statistically significant indicating
that the progesterone receptor and type of leiomyoma are
independent of each other.

6. Conclusion

Leiomyoma (22.62%) was the commonest condition noted
in hysterectomy specimens. The hormone receptor status
of the leiomyoma shows that they are more progesterone
dependant than estrogen dependant substantiating the
fact that the growth of leiomyoma is dependent on the
progesterone. This also opens the gates for a more
conservative mode of treatment using anti- progestins
and avoiding hysterectomy. It is thus concluded that,
leiomyomas are estrogen and progesterone dependant
tumors with various endometrial changes associated with
them which could be due to the hormonal influence. This
however needs further studies on a larger scale to establish
the association and for the detailed understanding of the
mechanisms involved in the pathogenesis.

6.1. Limitations

The blocks from the archives which were retrieved were
excluded based on their fitness for IHC and finally only 102
cases could be taken up for IHC analysis for ER and PR
in the leiomyomas, this could be the reason for the results
not being statistically significant for correlation. Had a
larger number been analysed, the data could have become
statistically significant.

The Allred system of semi-quantitative scoring was used,
a computerized quantitative method could give a better
idea of the positivity for the receptors corresponding to the
endometrial changes.
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