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Abstract
Endometrial hyperplasia is defined as an abnormal proliferation of the endometrium with increased gland to stroma ratio and

abnormalities in epithelial cells linked to prolonged exposure to estrogen stimulation. Endometrial curettings and hysterectomy

specimens diagnosed with Endometrial Hyperplasia cases diagnosed with histopathologically were subjected to Immunohistochemical examination for Estrogen and Progesterone receptor status using DAKO monoclonal Estrogen Receptor (ER) and Progesterone
Receptor (PR) antibody kit. A semiquantitative scoring system (H score system) has employed and a composite score of grade of

intensity and percentage of stained cells. Most of the cases received and taken up for study belonged to the Reproductive age group of

18-46. The commonest clinical diagnosis of these cases was Dysfunctional uterine bleeding. Simple hyperplasia without atypia (SH)

was found to be the commonest histopathological diagnosis in patients with Dysfunctional uterine bleeding. H scores of ER and PR
in the glandular epithelial cells of these cases was showed PR scores being higher than ER in cases of SH. With the advent of newer

hormonal therapies which can prove beneficial in avoiding surgical management, knowing the status of estrogen and progesterone
receptors in the hyperplastic endometrium can prove a better therapeutic option compared to hysterectomy. Hormonal therapy

using progestins can be tried before surgical management in patients with endometrial hyperplasia because the receptor status is
favorable.
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Introduction
Endometrium undergoes a variety of cyclical changes in the

morphology from proliferation to differentiation and finally shed
under the influence of hormones mainly estrogen and progester-

one [1]{Robbins, 2010 #7}. These hormones are in turn regulated
by hormones of the pituitary gland like follicle stimulating hormone (FSH) and luteinizing hormone (LH) only to repeat these

changes cyclically. Together the hypothalamic, pituitary and ovar-

ian factors and their interactions regulate the maturation of ovar-

ian follicles, ovulation, and menstruation [2]. Such a dynamic tissue
was influenced by hormones is prone to develop an abnormality

such as endometrial hyperplasia. Endometrial hyperplasia is defined as an abnormal proliferation of the endometrium with increased gland to stroma ratio and abnormalities in epithelial cells

linked to prolonged exposure to estrogen stimulation [1]. In this

new era of nuclear families with more and more women opting for
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lesser parity and oral contraceptives the risk of prolonged estrogen

were then subjected to immunohistochemistry studies for pres-

of endometrial hyperplasia commonly found in women in the peri-

Institutional Ethical Committee before start of the study (IEC Code

exposure has increased twofold. Hence the incidence of menorrhagia and dysfunctional uterine bleeding, the clinical manifestation

menopausal age group is on the rise even in younger women of the
reproductive age group [3].

It is estimated that 20-30% of women have suffering menorrha-

gia problems in the reproductive age (15 - 40) [2]. The prevalence

increases with age, peaking just before menopause. Some studies
suggest that among women with normal bleeding patterns the
prevalence of simple and complex hyperplasia is 0.5-5% and the

prevalence of atypical endometrial hyperplasia or carcinoma is less
than 1% [4]. Estrogen and progesterone the two main hormones

bring about their physiological and pathological effects through
receptors namely Estrogen receptor (ER) and Progesterone recep-

tor (PR). These receptors belong to the steroid receptor family and
hence are found in the nuclear membrane of the endometrial cells.

These receptors are closely interlinked and are mutually important for each other’s regulation and expression. Hence by knowing
the expression and distribution of these steroid receptors newer

hormonal therapeutic options can be explored. Therapy with hor-

mones is well established in cases of breast carcinomas and to
some extent in endometrial carcinoma. Lack of documentation of

receptor status in cases with endometrial hyperplasia which has
now increased due to our life style changes is the lacuna which has
resulted in the limited use of this therapy in these patients [3].

Hence there is enough literature to support the hormonal thera-

py in breast carcinoma and endometrial carcinoma which is based

on the principles of stimulation of hormone receptors, but similar

ence of estrogen (ER) and progesterone receptors (PR) status. In
over a period of 2019 to 2021, Ethical clearance was taken from the

No:30/2019). In this study all endometrial curettings and hysterectomy specimens diagnosed as endometrial hyperplasia irrespective of age and myometrial lesions were retrieved and included
in the study. Cases diagnosed as endometrial carcinoma, chronic

endometritis, crumbled endometrium, shedding endometrium, en-

dometrial polyps and predominantly hemorrhagic samples were
excluded from the study. The samples were subjected to routine
histopathological examination in the Pathology Department with
sections stained with Hematoxyllin and Eosin stains.
Interpretation of stain

Presence of brown color staining in the antigen binding site is

considered positive. In our study the presence of brown staining in
the nuclear membrane of the glandular epithelial and the stromal

cells was considered positive. A tissue section from the normal endometrium was taken as positive controls and presence of brown

staining in the nucleus was confirmed. Staining was scored using a
semi-quantitative scoring system.
H score system

This score is a composite score of both the intensity of staining

and the percentage of positively stained cells. An area of highest
staining in each slide under oil immersion (100x) was designated

as hot spot and a total of 500 cells was counted and was graded
based on the intensity as follows [5].

The percentage of positively stained cells was done by two in-

literature is deficient in studies regarding hormonal therapy and

dependent observers and rule out observer bias. The H score was

tempt to associate the changes with the estrogen and progesterone

calculated and recorded as that tissue’s H score. The normal range

receptor status in endometrial hyperplasia. This study is aimed to

evaluate the morphology of endometrial hyperplasia with an atreceptor status using a specific diagnostic modality of Immunohistochemistry, which will open up new possibilities in less invasive
management of this condition especially in young women.

Materials and Methods

A cross sectional study was conducted in the Department of

Phathology, Tertiary health care center, Puducherry. A total of 100
specimens of all endometrial curetting and hysterectomy were included in the study to diagnose an endometrial hyperplasia and

then calculated by multiplying the percentage of stained cells (Pi)

with each grade of intensity (i) and the sum of these values was
of values was 0-300. The positivity of the values was grouped (HScore).

Statistical analysis
Percentage of specimens with endometrial hyperplasia that

were diagnosed in the Pathology Department of Pathology, in reproductive and perimenopausal and postmenopausal age group

were documented. Also the intensity of estrogen and progesterone
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receptor activity was correlated with the extent of hyperplasia and

independent t test was applied to determine the level of significance and the strength of association was calculated.

Results and Observations

A total number of 100 case sample collected from subjects of en-

dometrial curettings and hysterectomy diagnosed as endometrial

hyperplasia of any type across all ages was taken for the study. The
age group of patients was stratified into three groups.
Hormones

Progesterone Receptor
gland
Estrogen
Receptor stroma
Progesterone Receptor
stroma
Estrogen Receptor
gland

228

Among the retrieved samples for the study 75 was endometrial

curettings (C) and 25 was hysterectomy (H) specimens diagnosed
with various types of endometrial hyperplasia. Comparison was

made between the presenting clinical diagnosis and age group
which reiterated the fact that DUB (75%) was the most common

diagnosis in the women of reproductive age group and among the
perimenopausal age group the frequency of DUB was 17%, making it the most common clinical presentation (Table1) and (Figure

1). The sample was evaluated for the histopathological diagnosis
based on the WHO classification and the frequency of cases.

Histopath diagnosis

Mean and
SD

No. of
Cases

P-value

Complex hyperplasia without atypia (CH)

270

1

NA

Simple hyperplasia without atypia (SH)

188.9 ± 103.1

83

< .001

Complex hyperplasia without atypia (CH)

220

1

NA

Simple hyperplasia with atypia (SHA)

135 ± 112.5

8

0.037

Simple hyperplasia without atypia (SH)

150.2 ± 85.6

83

< .001

Complex hyperplasia without atypia (CH)

240

1

NA

Simple hyperplasia with atypia (SHA)

85.6 ± 95.4

8

0.013

Simple hyperplasia without atypia (SH)

153.9 ± 82.7

83

< .001

Complex hyperplasia without atypia (CH)

200

1

NA

Simple hyperplasia with atypia (SHA)

Simple hyperplasia without atypia (SH)
Simple hyperplasia with atypia (SHA)

110 ± 98.7

194.2 ± 94.4
105 ± 109.7

8

83
8

0.087

< .001
0.002

Table 1: Comparison of stroma and gland Statistical significance of stroma and gland: Simple Hyperplasia without Atypia (SH); Simple
Hyperplasia with Atypia (SHA); Complex Hyperplasia without Atypia (CH).
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Positive staining of both these receptors was seen as fine granular

brown positivity in the nuclear membrane of the cells of glands and

stroma. An area of highest staining in each slide was designated as
hot spot and a total of 500 cells was counted and was graded based

on the intensity as Absent-0, weak-1, distinct-2 and intense-3. This

semi quantitative assay was performed in both the glandular epithelial cells and the stromal cells for both the ER and PR receptors.

Among the cells the vascular smooth muscle cells and the endothelial cells was consistently negative. Myometrium showed positivity in many cases. In both these tables only the mean receptor
scores are calculated for the case of complex hyperplasia because
its number was only 1 case. These ranges were then considered

and the frequency of staining in different cases of hyperplasia was
documented for comparison.

But this sole value cannot be considered because there was only

one case of CH and no cases of CHA in the sample studied. In our
cases the statistical significance of receptor status with histopatho-

logical subtype was considered which did not show any significant
association (Figure 2). The statistical comparison was not possible

because the frequency of cases in each subtype were not similar.
The aim of this study was to determine and document the asso-

ciation of ER and PR receptors in hyperplastic endometrium and
to compare the receptor status in different subtypes of endome-

trial hyperplasia. This has not been documented to the best of our

knowledge. In this study we have found that the intense mean inFigure 1: Histopathological patterns of cases with H score

stroma and gland in Comparison of Estrogen Receptor (ER)

and Progesterone Receptor (PR).: Simple Hyperplasia without
Atypia (SH); Simple Hyperplasia with Atypia (SHA); Complex

tensity of PR (G) was slightly higher than its counterpart in cases of
hyperplastic endometrium. Similarly, the stromal staining of these

receptors with respect to its histopathological subtype was documented as follows.

Hyperplasia without Atypia (CH).

Among the 100 cases the subtype of simple hyperplasia without

atypia (SH) accounted for 90% of the cases followed by simple hy-

perplasia with atypia (SHA) seen in 9 cases. Only one case of complex hyperplasia without atypia (CH) was received and no cases of
Complex hyperplasia without atypia were diagnosed during the

study period. Comparison of estrogen receptor status (H scores)
both in gland and stroma with different types of hyperplasia, An

Immunohistochemical study was performed to locate and tabulate the estrogen receptor and the progesterone receptor status.
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chemical methods but are very time consuming and are not accu-

rate hence less reliable [6]. Immunohistochemistry has now come

a long way in overcoming these problems and it is very accurate as
the visualization of receptors in individual cells in a tissue is pos-

sible. Most receptor status studies done on normal endometrium
and in neoplastic endometrium exist in literature but there are
only limited resources when it comes to receptor status in hyperplastic endometrium.

This study was done on endometrial tissue diagnosed as endo-

metrial hyperplasia and the Estrogen receptor (ER), Progesterone

Receptor status (PR) in those cases were done using specific mono-

clonal antibodies against these receptors. Since upto 75% of cases
Figure 2: Statistical significance in Distribution patterns of

stroma and gland in Comparison of Estrogen Receptor (ER) and
Progesterone Receptor (PR).

Percentage of specimens with endometrial hyperplasia that

was diagnosed in the reproductive and perimenopausal and post-

were diagnosed clinically to have dysfunctional uterine bleeding,
the mean age of presentation was calculated and found to be 38

years which was similar to the studies done by Gleason., et al. and S
Chakraborthy., et al. [7,8].

The incidence of simple hyperplasia in the patients diagnosed

with DUB(92%) was similar to the studies done by Takreem., et
al. and Israel., et al. showing that hyperplastic endometrium was

one of the commonest etiologies for DUB [9,10]. Use of immunohis-

menopausal age group was documented. Also, the intensity of es-

tochemistry using monoclonal antibodies in detecting the expres-

mine the level of significance, but not statistical significance was

receptors has also been established with various studies [10,11].

trogen and progesterone receptor activity was correlated with the

extent of hyperplasia and independent t test was applied to deternoted with the ER and PR status in the stromal cells in comparison with individual subtypes of endometrial hyperplasia. Intensely

stained cases with H score > 200 was taken and compared which
showed PR intensity slightly higher than the ER intensity in both
Gland and stromal cells.

Discussion

Endometrial hyperplasia, is the most important cause for bleed-

ing in patients with dysfunctional uterine bleeding (DUB) and more
than half of these patients who are in the reproductive age group

undergo hysterectomy as there are limited medical therapeutic

options. The success of hormonal therapy with steroid hormones
such as estrogen and progesterone depend on the activity and the

sion of a protein in tissue specimen has been validated by previ-

ous studies. The nuclear localization of estrogen and progesterone
H scores system is a semi-quantitative scoring system which is
widely used in scoring hormonal status in breast carcinoma and

to some extent in endometrial carcinoma [3]. Its accuracy has been

compared quantitatively with other biochemical assays in previous
studies and has been found sensitive [12,13]. Hence this system of
scoring which is a composite score of percentage of positive cells
and intensity is employed in this study.

Previous receptor status studies done in normal endometrium

by various authors have established that in cases of DUB there was

an increasing trend in both ER and PR expression in proliferative
phase and decreasing trend during the secretory phase when com-

pared with endometrium in asymptomatic patients [8,14]. This

availability of specific receptors in the target tissue. Altered mor-

trend supports the theory that, estrogen hormone stimulates the

these patients. Detecting and analyzing these receptor statuses can

tory phase. Studies done on cases diagnosed with DUB have shown

phology and the receptor levels in cases of endometrial hyperplasia suggest and prove estrogen over activity as the main etiology in
be done using various methods like tissue homogenization and bio-

expression of both the receptors during the proliferative phase
and the progesterone will suppress both receptors during secre-

that increased and prolonged proliferation of endometrium occurs
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through the hormonal receptors, which then transforms into un-

a sensitive and reliable method as it determines the localization

the levels of ER and PR were high among the cases of simple hyper-

least risk of malignant progression. The intensity of progesterone

opposed action of estrogen which thus leads to hyperplasia [7,9].
Nyholm., et al. and Bergeron., et al. In their studies reported that
plasia without atypia (SH) and complex hyperplasia without atypia

(CH) and there is progressive loss of these receptors in simple hyperplasia with atypia (SHA) and complex hyperplasia with atypia

(CHA) [11,15]. In our study we found that the mean H score values

of ER in gland and stroma ER(G) and ER(S) and PR in stroma PR(S)
were high in cases of SH and CH. However PR(S) and PR(G) was
high in cases of SHA.

Hence this study has shown that progesterone receptor posi-

tivity is marginally higher than the estrogen receptor status which

is favorable for trying medical management in cases of simple hyperplasia. Endometrial hyperplasia especially simple hyperplasia
without atypia mostly undergoes spontaneous regression in pa-

tients and for most of them curettage alone is sufficient as it rarely
progresses to endometrial malignancy [7,16]. According to Reed.,

et al. Previous studies have clearly stated that this subtype is the
commonest among endometrial hyperplasia [17]. Complex hyper-

at a cellular level. From this study we conclude that simple hyperplasia without atypia is the most common subtype which has the
receptor (PR) is more than its counterpart which is a favorable

advantage to consider progestin therapy. This study, we hope will
open up new strategies in medical management of DUB and can

replace the much common surgical management and feasibility of

minimally invasive mode of management which can be useful for
these patients.
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