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ABSTRACT

Objective: To evaluate the immunohistochemical expression of estrogen receptor alpha (ERa) in
patients with endometrial carcinoma in Mosul city and to correlate it with various clinical and
pathological parameters.

Methods: Sixty cases of endometrial carcinoma were collected from Al-Batool Teaching Hospital, Al-
Khansaa Teaching Hospital, private laboratories during a period extending from January 2007 — to
January 2009. The tumors were typed according to the World Health Organization classification
system and graded according to FIGO grading system. The expression of ERa was evaluated
immunohistochemically; the findings were correlated with the age of the patients, type and grade of
the tumor and the extent of myometrial invasion. ERa status was assessed immunohistochemically on
formalin fixed paraffin embedded (FFPE) tissue of tumor, using monoclonal mouse antibody (IgG1)
clone ID5. A semi-quantitative score was used to record the results of ERa staining according to the
system established by Carcangiu et al.

Results: The patients age ranged from 31 to 70 years (mean = 56.5). Histopathological typing
revealed that 55 cases (91.7%) were endometrioid carcinoma which included [46 cases (83.6%)
typical, 5 cases (9.1%) villoglandular, 3 cases (5.5%) adenosquamous and 1 case (1.8%) secretory
type] and 5 cases (8.3%) were non-endometrioid carcinoma [2 cases (40%) papillary serous and 3
cases (60%) with clear cell type]. The overall expression of ERa in endometrial carcinoma is 60%,
ERa was failed to show a statistically significant correlation with the age (P value = 0.9). A statistically
significant association was found between ERa expression and types of endometrial carcinoma (P
value = 0.004). In endometrioid carcinoma, the ERa expression was detected in 65.5%, whereas non-
endometrioid carcinoma failed to demonstrate positivity (0.0%). There was a significant inverse
relation between ERa expression and the grade of the tumor (P value = 0.001). There was a
significant inverse relation between ERa expression and the extent of myometrial invasion (P value =
0.004).

Conclusions: ER a is expressed in 60% of endometrial carcinoma in Mosul city. ERa is significantly
expressed in endometrioid carcinoma, while it is negative in non-endometrioid carcinoma. ERa
expression is inversely correlated with the grade of endometriod carcinoma and the extent of
myometrial invasion.
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I n lraq according to the results of Iraqi
cancer registry for the years 2004-2008,
uterine cancer was not included within the ten
commonest cancers while malignant tumor of
the ovary came fourth and that of the cervix
was the tenth commonest in order .
Endometrial carcinoma (EC) is one of the
most common pelvic gynecologic malignancies
in the United States and in most developed
countries with access to sufficient health care
and may develop in normal, atrophic, or
hyperplastic endometrium @34 Most of these
cancers are detected at an early stage, with
the tumor confined to the uterine corpus in
75% of patients ®. The prognosis generally is
favorable “® Approximately 90% of cases of
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endometrial carcinoma are sporadic, whereas
the remaining 10% are hereditary ®),

For the last two decades endometrial
carcinoma has been subdivided into two major
types (type | & type IlI) endometrioid variants
and non-endometriod variants based on
epidemiology, conventional histopathology,
and clinical behavior ®),

Endometrial carcinoma is a hormone-
dependent tumor and therefore the detection
of ER and PG receptors in endometrial
glandular tumor cells is expected ® Not all
malignant endometrial tissues, however, retain
their ER complement, as a variable number of
them lose, either partially or completely, their
steroid hormone receptors during malignant
transformation®.
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There are two types of estrogen receptors:
The ERa (60-66kD protein) and the ER B (51-
61kD protein), are translated from two different
genes and located at chromosome 6 and
chromosome 14, respectively "?. Both ERs
are widely expressed in different tissue types,
however there are some notable differences in
their expression patterns: The ERa is found in
endometrium, breast tissue, ovarian stromal
cells and in the hypothalamus"". While the
expression of the ER B protein has been
documented in kidney, brain, bone, heart,
lungs, intestinal mucosa, prostate,
endometrium and endothelial cells""" .

The correlation of immunohistochemical ERa
status with histological type, grade and clinical
stage help in predicting the biologic behavior
and planning treatment in patients with
endometrial carcinoma “%. It has been
reported that the great proportion of both
estrogen and progesterone receptor positive
tumors among the well differentiated tumors
correlate with the known higher proportion of
clinical response to hormonal therapy 42)
Moreover patients with ER receptor-positive
lesions had significantly better disease-free
survival or longer survival time than those with
receptor —negative lesions "2 .

ERa negative status was predictive of
recurrence of stage | tumor independent to
tumor grade. So ERa status aid clinician in
planning management when  adjuvant
treatment is controversial’®'?. The measured
ERa in metastatic endometrial carcinoma
tissue prior to hormonal therapy was
statistically significantly related to clinical
response to intermittent medroxy progesterone
acetate therapy!">'?.

Patients and methods

This is a case series study, a total of 60 cases
of endometrial carcinoma, 45 were
hysterectomy specimens and 15 were
curettage materials, were collected from Al-
Batool Teaching Hospital, Al-Khansaa
Teaching Hospital and private laboratories,
during a period extending from January 2007
to January 2009. For each case, haematoxylin
& eosin stained sections were reviewed
regarding the histological types, tumor grade
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and assessment of myometrial invasion in
cases with hysterectomy.

Patients were classified into 4 age groups
(31-40, 41-50, 51-60 & 61-70) years.

The tumors were classified according to
WHO classification system © and graded
according to FIGO grading system ',

Myometrial invasion was analysed by using
three categories (from those of TAH only): no
invasion, invasion into inner half and invasion
into outer half of the myometrium.

Immunoperoxidase staining for ERa was
performed on formalin fixed paraffin embedded
(FFPE) tissue, using monoclonal mouse
antibody (IgG1) clone ID5 (cod1575) (DAKO,
Carpintera) & envision system GI2 code
visualizing system with chromogen, according
to instruction of the kit. Positive and negative
control slides were used in each run of
staining.

Immunohistochemical staining
interpretation

A semi-quantitative score was used to record
the results of ERa nuclear staining according
to the system established by Carcangiu et al.
This system is based on the proportion score
(PS) of the positive cells (1-3) and the intensity
score (IS) of the staining (1-3 ).The total score
(TS ) calculated from summation of both PS &
IS. Total score of (0-2) consider as
immunonegative while those from 3-6 consider
as immunopositive’”. More than 1000 tumor
cells were counted in each case under high
power by taking 10 fields each one containing
approximately 100 neoplastic cells and the
percentage of the positive cells was recorded
after finding the mean of 10 fields. Also the
average staining intensity was considered.

Statistical Analysis

The relationship between ERa expression and
the various variables was analyzed by the X2-
test or Fisher Freeman Holton's and Fisher's
exact test when necessary. The results were
statistically considered significant if the p value
was <0.05"?.

Results

During a period of 6 months, 60 endometrial
specimens from patients with endometrial
carcinoma were studied concerning ERa
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status and its relation to age groups,
histological type, tumor grade and extent of
myometrial invasion, (table 1).

The patients age ranged from 31 to 70 years
(mean = 56.5), most of them were in the 6"
decade (45.1%), ( table1).

Histopathological typing revealed that 55
cases (91.7%) were endometrioid carcinoma
which included 46 cases (83.6%) typical, 5
cases (9.1%) villoglandular, 3 cases (5.5%)
adenosquamous, 1 case (1.8%) secretory,
whereas 5 cases (8.3%) were non-
endometrioid [2 cases (40%) papillary serous,
3 <cases (60%) clear cell]l. Statistically
significant association was found between
ERa expression and types of endometrial
carcinoma with P value =0.004 (table 1). In
endometrioid E.C. the ERa expression was
65.5%, while in non-endometrioid carcinoma,
the ERa expression was negative, (figures 1 -
5). The overall expression of ERa in
endometrial carcinoma is 60%.

Histological grading for  endometrioid
carcinoma revealed that 31 (56.4%) were of
Grade |, 18 (32.7%) were of Grade Il & 6
(10.9%) were of Grade Ill, (table 1). There
was strong significant inverse relation between
the total score, the proportional score and the
intensity score of ERa expression on one hand
and the grade of endometrial carcinoma on
other hand with P value 0.001, 0.002 & 0.002
respectively as shown in table (1,2,3).

According to Carcangiu score, this study
revealed that 36 cases (60%) of endometrial
carcinoma having total score (3-6) that is
immunopositive while 24 cases (40%) having
total score ( 0-2 ) that is immunonegative.

From the 45 hysterectomy specimens, five
cases (11.2%) showed no myometrial
involvement, 20 cases (44.4%) showed
myometrial involvement of less than half of the
wall thickness and 20 cases (44.4%) showed
involvement of more than half of the
myometrial thickness, (table 1) (figure 6).
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Table (1): Relationship between percentage of

ERa expression and some pathological
parameters.
B8
S 3 ERa ERa .
g % positive negative Total value
g “é (%) (%)
Age 36 (60%) | 24 (40%) | 60 (100%)
31-40 2 (3.3%) 1(1.7%) 3 (5%) 0.9
41-50 11 (18.3%) | 8(13.3%) | 19(31.6%) (N'S)
51-60 17 (28.4%) | 10(16.7%) | 27(45.1%)
61-70 6 (10%) 5(8.3%) | 11(18.3%)
Histology 36 (60%) | 24 (40%) | 60 (100%)
Endometrioid o o o
Non- 36 (65.5%) | 19(34.5%) | 55(100%) | 0.004
endometrioid 0 (0%) 5(100%) | 5 (100%)
Grade 36 (65.5%) | 19(34.5%) | 55 (100%)
I 25 (45.5%) | 6(10.9%) | 31(56.4%) | oo,
I 11 (20%) | 7 (12.7 %) | 18(32.7%) :
I 0 6(10.9%) | 6(10.9%)
Myometrial 25 (55.6%) | 20(44.4%) | 45 (100%)
invasion
None 5(11.2%) 0 5(11.2%) | 0.004
<50% 14(31.1%) | 6(13.3%) | 20(44.4%)
>50% 6(13.3%) | 14(31.1%) | 20(44.4%)
Table (2): Relationship between ERa

Proportional Score (PS) (1,2,3) and grade of
endometrioid carcinoma (P=0.002).

(Proportional score) Positively
Grade | No. | (1) 0-25% | (2)25-75% | (3) >76% \Zlue
No. % No. % No. %
| 31 6 109 | 10 [ 182 | 15 | 27.3
I 18 | 7 |127| 6 | 109 | 5 | 9.1 | <0.002
I} 6 6 10.9 0 0 0 0
Total 55 19 | 345 | 16 [ 291 | 20 | 36.4

Table (3): Relationship between ERa Intensity
Score (IS) (1,2,3) and grade of endometrioid
carcinoma (P=0.002).

"o | e | @svons [ Qe T
Grade No. % No. % No. % value
I (n=31) 6 | 109 | 16 | 291 | 9 | 164
Il (n=18) 7 | 127 | 8 | 145 | 3 | 55 | <0.002
Il (n=6) 6 | 109 | 0 0 0 0
Total (55) | 19 | 345 | 24 | 436 | 12 | 21.9
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Figure (1): Villoglandular carcinoma positive
ERa expression (original magnification x 400).

Figure (2): Secretory carcinoma positive ERa
expression (original magnification x 100).

Figure (3): Adenosquamous carcinoma
negative expression of ERa (original
magnification x 100).
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Figure (4): Serous papillary adenocarcinoma
negative ERa expression (original
magnification x 400).

Figure (5): Clear cell adenocarcinoma negative
ERa expression (original magnification x 400).

Figure (6): Moderately differentiated EEC
invade myometrium negative ERa expression
(original magnification x 400).
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Discussion

The IHC assessment of ERa is an important
parameter in the evaluation of endometrial
carcinoma. Although ERa status provides
prognostic information, currently the major
clinical value is the identification of ERa in
endometrial carcinoma which has led to a
rational basis for many observations
concerning the response of advanced and
recurrent tumors to hormonal therapy!"*"®.
Moreover, it has been reported that
endometrial carcinomas that express hormone
receptors behave better, both clinically and
biologically than endometrial carcinomas that
do not express them ©.

In the current study, the distribution of ERa
according to Carcangiuo score was as follows;
36 cases (60%) of endometrioid carcinoma
were positive (mainly well and moderately
differentiated cases) with score (3-6), while 24
cases (40%) were negative mainly among
non-endometrioid carcinoma and high grade
endometrioid carcinoma with score (0-2). The
results of this study were within the rate of
detection found in many studies ranging from
31.6% to 90.4% "> This wide range of
detection may be attributed to the number of
cases studied, IHC methodology used, the
type of antibody as well as  different scoring
of the ERa expression used. Also differences
in population groups, diversity of risk habits
and variation of genetic predisposition may
have a contribution (*'7),

ERa expression failed to show statistically
significant correlation with the age of the
patients with P value of 0.09 (table 1). Similar
findings were reported by several other studies
(121315,16.1820) The results of this study showed
that ERa status in endometrial cancer is
different in patients with different age groups,
with less expression being found in young age
group patients and higher expression found in
patients at the 5" & 6™ decade, in which the
expression was 18.3% & 28.4% respectively
(table1). This may be due to the fact that
tumors of elderly patients are associated with
more favorable patho-biological phenotype,
usually well differentiated, low proliferative

rates and high ER content '*'418).
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Of the 55 cases of endometrioid carcinoma,
65.5% of them expressed ERa more
frequently in typical endometrioid carcinoma
in  which expression of ERa is 56.4% (31
cases out of 55 cases) followed by
villoglandular variant 7.3% (4 out of 55)
expressed ERa (figure 2,3,4). On the other
hand there is no expression of ERa in non
endometrioid carcinoma (table 1)(figure 4, 5).
This difference may be due to the small
number of cases included in this study.
However from these figures there is a
significant direct relationship between ERa
expression in EEC compared to NEEC with P
value of 0.004, (table 1).

The lower percentage of ERa expression in
NEEC suggests that these tumors are
hormone independent, that is why they are
resistant to hormone therapy. The
percentage of ERa expression in the two
types of endometrial carcinoma in this study
is comparable with the findings of many other
studies (10,15,16,18,19).

ERa was expressed more frequently 25
(45.5%) in grade | & Il (20%) while it was
immunonegative in grade Ill (6 out of 55) with
p value of 0.001, (table1).

A decrease of ERa expression with
increasing grade of tumor (a significant inverse
relationship between ERa expression and
grades of tumor) (table 2,3) was reported.
Similar association was noticed by many
others &10191618.1921) " the contrary, Kim et
al® and Sivridis et al'”; in their studies failed
to show any significant relationship between
ERa expression and grade of endometrial
carcinoma, this may be due to different
immunohistochemical  techniques  and/or
different antibody batches used.

ERa expression displayed an inverse
relationship with the extent of myometrial
invasion as the IHC expression of ERa
decreased with the increase in the depth of
myometrial invasion and was statistically
significant with P value of 0.004, (table 1),
(figure 6). This is comparable to several other
studies @17
Conclusions
ERa is expressed in 60% of endometrial
carcinoma in Mosul city. There is a
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significantly expresseion of ERa in enometrioid

carcinoma in

comparison  with  non-

endometrioid type of endometrial carcinoma.
ERa expression is inversely correlated with the
histological grade of endometrial carcinoma
and the extent of myometrial invasion.
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