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ABSTRACT

Background: Endometrial hyperplasia with its two types (simple and complex hyperplasia with or without
atypia) is one of the most important endometrial lesions. The probability of progression of endometrial
hyperplasia to carcinoma is related to the degree of architectural and/or cytological atypia. There are two
fundamentally different pathogenic types of endometrial carcinoma: type | (estrogen related, endometrioid
type) and type Il (non-estrogen related, non-endometrioid type). Recently, various biomarkers detect
prognostic factors in endometrial carcinomas, such as Her2/neu, P53 as well as Estrogen Receptor (ER).
Materials and Methods: During the period from November 2015 to May 2016, 101cases (as blocks) were
collected from the archive of different Laboratories. There were 52 cases of endometrial hyperplasia; the
other 49 cases were endometrial carcinoma. All the cases were revised histologically (using Hematoxylin and
Eosin stain) to identify the types of hyperplasia and carcinoma, as well as the grade of carcinoma and the
degree of myometrial invasion. Three markers were applied (Her2/neu, P53 and Estrogen Receptor) by using
automated immunohistochemistry staining.

Results: The predominant cases of the endometrial hyperplasia were in the 5" decade with a mean age (44.6)
years. The majority were simple hyperplasia without atypia. The endometrial carcinoma cases were
predominant in the 6™ decade with a mean age (55.5) years. The majorities were of the classical type (65.3%)
and grade 11 (48.9%0). Her2/neu expression significantly increased in positivity (p=0.001), while P53 did not
show significant changes with disease progression (p= 0.1). Estrogen Receptor immunoreactivity was
decreased significantly from simple hyperplasia to carcinoma (p= 0.001). There were no correlation between
these triple markers and increasing grade. Although, the number of cases showed more positivity of Her2/neu
and P53 with the increasing of myometrial invasion and expression of Estrogen receptor decreased but the
relation was statistically not significant (p= 0.9). Among the studied cases, there were 18.2% and 50% of
complex hyperplasia without atypia and atypical hyperplasia respectively transmitted to carcinoma, while
none of the simple hyperplasia cases showed transmission to carcinoma.

Conclusions: Cases of the endometrial hyperplasia were more prevalent at pre and perimenopausal period
while endometrial carcinoma was more prevalent in postmenopausal women. Her2/neu showed more
immunoreactivity with progression of the pathological change (increasing morphological and cytological
complexity) from endometrial hyperplasia to carcinoma in contrast to Estrogen Receptor expression which
showed converse relationship with progression of the disease. Expression of P53 was seen to have more
immunoreactivity with high grade and highly invasive tumor.
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BACKGROUND

ndometrium is the inner lining tissue of

the uterus and it is exposed to hormonal
effects during normal menstrual cycle. This
exposure stimulates the glands and stroma.
Abnormal changes in hormonal level may induce
pathological transformation which is varying from
simple abnormal bleeding to neoplastic
proliferation;  these  include  endometrial
hyperplasia and carcinoma (Kumar et al., 2003).

They are typically diagnosed by endometrial
biopsy or endometrial curettage after the woman
presents to the gynecologist with abnormal uterine
bleeding. (Lacey et al., 2007) .

Endometrial carcinoma is the sixth most
frequent. Endometrial carcinoma is classified into
two different types. Type | tumors (80%-90%),
endometrioid carcinomas, are often preceded by
endometrial hyperplasia and associated with
estrogenic  stimulation. Typically, follow a
favorable course. In contrast, type Il tumors (10%-
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20%) are non-endometrioid, arising occasionally
in endometrial polyps or from precancerous
lesions in atrophic endometrium (endometrial
intraepithelial carcinoma) (Galic et al., 2014).
Type Il tumors are not associated with estrogen
stimulation or hyperplasia, readily invade
myometrium and vascular spaces, and are highly
lethal (Catasus et al., 2009).

Her2/neu is a proto-oncogene, amplification or
overexpression of this oncogene has been shown
to play an important role in the development and
progression of many types of endometrial cancer
(Mariani et al., 2005).

P53 is a tumor suppressor protein that is in
humans encoded by the TP53 gene; it regulates
the cell cycle and thus, functions as a tumor
suppressor that is involved in preventing cancer
(Okuda et al., 2010). The P53 gene is often found
to be genetically altered in tumors, and is one of
the most frequently inactivated genes in human
cancers (Vogelstein et al., 2000).

Estrogen is an important sex hormone
produced primarily in the ovaries in females and
testes in males; biologically it is important in the
development and function of numerous tissues and
physiological phenomena (Al-Bader et al., 2011).
ERs belong to the steroid hormone superfamily of
nuclear receptors (NRs) that are response to
estrogen hormone (Osz et al., 2012).

MATERIALS AND METHODS

During the period of the study from November
2015 to May 2016, 101cases (as blocks) were
collected from the archive of different
Laboratories. The selected blocks were from
January 2012 to January 2016. There were 52
cases of endometrial hyperplasia (42 biopsies
were obtained by dilatation and curettage and 10

biopsies obtained by total abdominal hysterectomy
and bilateral salpingo-oopherectomy). The other
49 cases were endometrial carcinoma (All the
biopsies were obtained by total abdominal
hysterectomy and bilateral salpingo-
oopherectomy). All the cases were revised
histologically (using Hematoxylin and Eosin stain)
to identify the types of hyperplasia and carcinoma,
as well as the grade of carcinoma and the degree
of myometrial invasion. Three markers were
applied (Her2/neu, P53 and Estrogen Receptor) by
using automated immunohistochemistry staining.

Subject and Study Design

A cross-sectional study was carried out during
the period from November 2015 to May 2016.
101cases (as blocks) were collected from the
archive of different Laboratories in Duhok city.
The selected blocks were from the period of
January 2012 to January 2016. There were 52
cases of endometrial hyperplasia (42 biopsies
were obtained by dilatation and curettage and 10
biopsies obtained by total abdominal hysterectomy
and bilateral salpingo-oophorectomy). The other
49 cases were endometrial carcinoma (All the
biopsies were obtained by total abdominal
hysterectomy and bilateral salpingo-
oophorectomy). The information of patients was
obtained from laboratory archive on age, clinical
presentation, history of disease and type of the
operation (curettage or hysterectomy).

RESULTS

Figure 1 and2 show the age distribution of
endometrial hyperplasia and carcinoma. In
hyperplasia cases the peak distribution was seen in
age interval (41-50 years) while among the
carcinoma cases the most common age group were
in age interval (51-60 years).
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Fig (1): Age Distribution of Endometrial hyperplasia
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Fig (2): Age Distribution of Endometrial carcinoma
Table 1 shows the relationship between mean age ~ mean the old ages are more susceptible to atypical
and types of hyperplasia as well as carcinoma. The  hyperplasia and to carcinoma than the younger.
p value 0.001 was statistically significant which

Table (1): Relationship between mean age and types of hyperplasia and carcinoma

Pathological Changes No. % Mean age SD P value
Simple 33 63.5 42.2 10.01
Endometrial
hyperplasia Complex 11 21.1 43.8 13.3 0.001
Atypical 8 154 55.2 6.96
Carcinoma 49 100 55.5 12.9
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Total of hyperplasia and carcinoma 101

49.3

As shown in Figure 3 the majority of the cases
are Tla with no myometrial invasion in 33 cases
(67.3%) while the least cases were T2-T3 (18.4%)
the invasion reach outside of the myometrium
(Figure 4-6). And Table 3 shows the distribution

of the grades of carcinoma: in this study Grade |
was the most found in 21cases (42.9%), and the
least number was found in grade Il in 4 cases
(8.2%).

ETla
ETlb
mTlc
ET2-T3

Percentage of Endometrial Carcinoma Stage

Fig (3): Staging of Endometrial Carcinoma (T= According to Myometrial Invasion)

Table 2 shows three grades of carcinoma I, 1l and

grade of endometrial become poorly differentiated

Il and their mean age distribution. The p value in older age.
0.04 was statistically significant which mean
Table (2): The Relationship between Mean Age and Grade of Carcinoma
Grade No % Mean age SD P value
[ 21 42.9 51.8 10.9
0.04
1 24 48.9 56.6 13.3
1l 4 8.2 68.7 13.1
Total 49 100 55.5 12.9

Table 3 shows the immunoreactivity of the
Her2/neu in both endometrial hyperplasia and
carcinoma cases. In this study, among the simple
hyperplasia, only 3 cases (9.1%) were showed
positive immunoreactivity. The complex group 7
cases (63.6%) were positive. The atypical
hyperplasia showed higher immnuoreactivity 4/8

cases (50.0 %). While in the carcinoma group (49
cases) 22 cases gave positivity (44.9%). The p
value 0.001 is statistically significant which means
positivity increased when the case progress from
simple without atypia hyperplasia towards
carcinoma.
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Table (3): Her2/neu Expression in Endometrial Hyperplasia and Carcinoma

Her-2/neu Her-2/neu Total No. % of Positive cases P-Value
Pathological Changes Positive No. Negative No.

Endometrial Simple 3 30 33 (9.1)

hyperplasia Complex 7 4 11 (63.6) 0.001
Atypical 4 4 8 (50.0)
Carcinoma 22 27 49 (44.9)
Total cases of hyperplasia and 36 65 101 35.6

carcinoma

Table 4 clarified the distribution of Her2/neu  statistically is not significant which reveals that

expression in endometrial carcinoma according to  the degree of positivity is not changed from grade
the grade shown in table 6: The p value is 0.2 and I

to grade Il in endometrial carcinoma.
Table (4): Her2/neu Expression in Grades of Endometrial Carcinoma

Grade of Her-2/neu Her-2/neu Negative Total % of Positive cases P-Value
carcinoma Positive

Grade | 7 14 21 (33.3)

Grade II 12 12 24 (50.0) 0.2

Grade lll 3 1 4 (75.0)

Total 22 27 49 44.9

Table 5 shows P53 expression in endometrial
hyperplasia and carcinoma. The expression of P53
statistically was not significant with p value 0.1

because there is no obvious change in the
expression between endometrial hyperplasia and
carcinoma.

Table (5): P53 Expression in Endometrial Hyperplasia and Carcinoma

Pathological Changes P53 Positive No. P53 Negative Total No. % of Positive P-Value

No. cases

Endometrial Simple 18 15 33 (54.5)

hyperplasia Complex 9 2 11 (81.8)

Atypical 6 2 8 (75) 0.1

Carcinoma 38 11 49 (77.5)
Total cases of hyperplasia

and carcinoma 71 30 101 70.2

As clarified in table 6 P53 expression in grades of
endometrial carcinoma in the total endometrial
carcinoma from grade | to Ill; The p value 0.5 is

not significant statistically which mean the degree
of positivity is not changed when the grade of the
endometrial carcinoma progress.

Table (6): P53 Expression in Grades of Endometrial Carcinoma

Grade of P53 Positive P53 Negative Total No. % of Positive cases P-Value
carcinoma No. No.
Grade | 17 21 (80.9)
Grade Il 17 7 24 (70.8) 0.5
Grade lll 4 0 4 (100)
Total 38 11 49 77.6
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Table 7: clarified the pattern of ER expression.

and carcinoma is statistically significant with p

The difference of expression between hyperplasia  value 0.001.
Table (7): ER Expression in Endometrial Hyperplasia and Carcinoma
ER Positive ER Negative Total No. % of Positive cases P value
Pathological Changes No. No.
Simple 30 33 (90.9)
Endometrial Complex 8 1 (712.7)
hyperplasia atypical 6 8 (75.0) 0.001
Carcinoma 16 33 49 (32.6)
Total cases of hyperplasia and
carcinoma 0 41 101 59.4

Table 8 shows the expression of ER in carcinoma
according to the grades. The p value was 0.7 and
statistically was not significant which mean

degree of expression of ER is not changed with
the increase of the grades of the carcinoma.

Table (8): ER Expression in Grades of Endometrial Carcinoma

Grade of ER Positive No. ER Negative No. Total % of Positivity P-Value
carcinoma No.
Grade | 8 13 21 38.1
Grade Il 7 17 24 20.1 0.7
Grade lll 1 3 4 25.0
Total 16 33 49 32.6

Table 9 shows the relation between the degree of
the tumor invasion and the expression of these
three markers. Statistically the correlation was not

significant (p value 0.6) which means that the
expression of these markers is not increased with
increasing of the myometrial invasion.

Table (9): The Relationship between the Three Markers Expression (Her2/neu, P53 and ER) and the Stage of

Carcinoma
Myometrium invasion NO. Her2/neu P53 ER P value
+ve % +ve % +ve %
Tla(No invasion) 33 16 (78.7) 26 (48.4) 12 (36.3)
T1b(Less than half) 4 2 (75) 3 (50) (25)
T1c(More than half) 3 2 (100) 3 (66.6) (33.3) 0.9
T2-T3(Invasion outside of 9 3 (66.6) 6 (33.3) 2 (22.2)
the myometrium)
Total 49 23 (77.5) 32 (46.9) 16 (32.6)

Table 10 shows the number and percentage of
cases progressed from hyperplasia to carcinoma.
Among 49 cases of carcinoma, 6 cases that were
initially  diagnosed endometrial  hyperplasia

(2=18.2% and 4= 50% cases were transmitted
from complex without atypia and atypical
hyperplasia respectively).
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Table (10): Endometrial Carcinoma Cases that Previously Diagnosed as Endometrial Hyperplasia

Type of hyperplasia No. No. of carcinoma cases that previously diagnosed as %
endometrial hyperplasia
Simple 33 0 0)
Complex 11 2 (18.2)
Atypical 8 4 (50)
Total 52 6 (11.5)

"\
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Fig. (4): Section of Endometrial Carcinoma (grade 1), shows villoglandular pttern (black arrow). Note the back to
back glands with absence of stroma (red arrow) (H & E, x40)
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Fig. (5): Section of Endometrial Carcinoma (grade I). It shows glandular proliferation with back to back appearance

Fig. (6): Section of Endometrial Carcinoma (grade I)It shows the preservedgladur differentiation (black arrow)
with an area of sheet of neoplastic cells (green arrow). There are dysplastic changes; hyperchromasia (red arrow),
increased N/C ration and nuclear pleomorphism (H&E, x400)

v A
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Fig 7: Simple Endometrial Hyperplasia. (A) Simple endometrial hyperplasia stain with H&E ( x40) shows cystic
dilatation (red arrow). (B) Negative staining for Her2/neu (x100). (C) P53 showing marked nuclear staining of the
glandular epithelial cells (black arrow) (x400). (D) R"shows nucle troma and qlaggular epithelial cells

s ' A

.....

budding with increased a gland-to-stroma ratio. The glands are closely back to back with scant intervening stroma
and highly irregular in size and shape (red arrow). The atypia is absent (H&E x40). (B) Negative staining for
Her2/neu. (C & D) Immunoreactivity for P53 and ER (white and black arrows) (x400).
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Fig. (9): Atypical Endometrial Hyperplasia (A & B) Showing glandular crowding, multilayering of lining
epithelium, hyperchromatic nuclei (red arrow) and note the mitoses (black arrows) (H&E, x100). (C) P53: + (x400).
(D) ER: + (x100)
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Fig.(10): Triple Markers Immunreactivity in Endometrial Carcinoma: (A & B) show the membrane staining with

Her2/neu (black arrow) (x400). (C) Shows the marked nuclear staining with P53 (x40). (D) Nuclear staining of ER
(x100). Note the tripolar mitosis (red arrow).

DISCUSSION

In the current study, cases of endometrial
hyperplasia incidence were more common in age
interval (41-50) years and the second common age
range was (51-60) years. A study done in Pakistan
also showed that the most common age group of
endometrial hyperplasia between (41-50 years)
which is compatible with this study (Takreem et
al., 2009).

The most common age range of endometrial
carcinoma seen in this study was in age interval
(51-60 years) and the next common age range
group was (41-50 years), but another study in Iran
(Maliheh et al., 2005) had shown that the most
common age interval of endometrial carcinoma
was (61-70) years. This difference raises the

question about etiology and the management of
hyperplasia and carcinoma in our locality.

The frequency of the simple endometrial
hyperplasia in this study was 63.5%, which is
more than complex and atypical hyperplasia
(21.1%, 15.4% respectively) and this was also
what found in another study done in India (95.6%
vs. 3.6%,0.8% respectively) (Gargi et al., 2013).
The current study has shown that the simple
hyperplasia with atypia was completely absent.

Regarding the carcinoma, grade Il was the
most frequent cases of endometrial carcinoma
(24/49=48.9%) with the mean age of 56.6 years,
while the grade Il was the least group
(4/49=8.2%) but with mean age 68.7 years. These
results were different from another study done by
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(Goto et al., 2012) in Japan they found the mean
age was 68 years of grade Il group.

In the current study, overexpression of
Her2/neu was observed in a relatively high
percentage (44.9%), another study correlates with
the current findings where Her2/neu expression
was found in about 45% (Morrison et al., 2006).
In regarding to the grade and the stage of tumor
the correlation was statistically not significant,
even though Her2/neu overexpression showed
direct increase with the grade increasing. These
findings were in contrast with another study done
in Romania that showed the highest positivity was
in grade 11 84.6% (llyés et al., 2011).

In this study, the higher positivity of Her2/neu
was seen in more invading tumor, the expression
increased from 48.4% in non-invasive tumors, to
50% in less than half of myometrial thickness
invasion and 66.6% in tumor invades more than
half of the wall thickness. However, statistically
was not significant. Results from similar study
were in concordant with the current study
(Srijaipracharoen et al., 2010) done in Germany,
who found that the histologic stage and depth of
invasion did not correlate with Her2/neu
oncoprotein expression.

The present study showed higher expression of
P53 in the complex (81.8%) and atypical
hyperplasia (75%) than that found in simple
hyperplasia (54.5%). These findings are in
agreement with (llie et al., 2011), A study done in
Romania, who found that positivity to P53
belonged to complex hyperplasia (30%) , atypical
hyperplasia endometria (60%) and was absent in
simple hyperplasia. Also the overexpression of
P53 was observed in endometrial carcinoma with
percentage (77.5%). Results found by (Ragni et
al., 2005) were correlate with this present study;
they found P53 overexpression is 61% of the
studied cases. These findings indicate the
correlation between mutant P53 gene and
appearance of carcinoma.

The correlation between P53 expression and
the grades of tumor was not significant; P53
overexpression showed lowest positivity in grade
Il reaching 70.8%, while grade Il show full
positivity 100% and 80.9% in grade |. These
findings were incompatible with a study done in
Erbil that showed the highest positivity was on
grade 11 69.2% (Ahmed and Isaac, 2010).

P53 expression was observed in 100% when
there was a deep myometrial invasion and 78.7%

in the superficial myometrial invasion. These
results highlight the importance of P53 detection
in endometrial carcinoma as an indicator for
progression of disease. These results are disagree
with those obtained by ((Erdem et al., 2003) in
Norway.

The present study reported that ER
immunoreactivity was higher in simple and lower
in complex and atypical hyperplasia (90.9% vs.
72.7 and 75% respectively). These findings are in
contrast with (Bozdogan et al., 2002) study done
in Turkey, who reported that ER are frequently
more often positive in non-atypical endometrial
hyperplasia when compared to atypical
hyperplasia. while ER expression was observed in
endometrial carcinoma with low percentage
(32.6%). Another study correlates with the present
findings; they found that the expression of ER was
48% (Aparna et al., 2009). While these findings
are lower than the frequency observed in Germany
by (Pieczynska et al., 2011) who found that ER
was positive in 71% of studied cases.

In spite of non-significant correlation between ER
expression with grade and stage of carcinoma, but
this study has shown that the frequency of the ER
is decrease when the grade is developed from
grade | (38.1%) to grade Il (25%). A study done
in Japan found the same relationship; grade |
tumors are more frequently positive for the
estrogen receptors than the grade Il endometrial
carcinoma (Uchikaw et al., 2003). Also, the
frequency of positivity was decreased with the
myometrial invasion. It was 36.3% in cases with
no myometrial invasion then decreased to 33.3%
in deep invasion. These results are disagrees with
that obtained by (Cai et al., 2008) in Japan, who
found that the positivity increased with the
myometrial invasion from 47.6% to 50.9%.

The comparison between the expression of ER and
Her2/neu in hyperplasia and carcinoma showed
converse relationship, most of the cases showed
disparity in their expressions (63.3% in
endometrial hyperplasia and 51% in endometrial
carcinoma).

The hyperplasia was known to be complicated
by carcinoma, in the current study 6 cases
previously diagnosed hyperplasia were progressed
towards carcinoma later on. This includes 18.2%
and 50% from complex and atypical hyperplasia
respectively. The same results were found in a
study done in United State by (Lacey and Chia,
2009) who found that 13% of complex cases and
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50% of atypical
carcinoma.

case were progressed to

CONCLUSION

SHer2/neu showed a significant expression in
the endometrial hyperplasia and endometrial
carcinoma. These results assumed that Her2/neu
plays an important role in the pathogenesis of
endometrial carcinoma and therapies directed
against Her2/neu. Although, statistically was not
significant, there was a concordance between
Her2/neu expression with increasing grade and
increasing in the depth of myometrial invasion.
Expression of ER was markedly decreased while
the disease progress forms simple, complex,
atypical  hyperplasia  towards  endometrial
carcinoma. These decreasing data of ER
expression may serve it as a marker of
endometrial  carcinogenesis and  diagnostic
measure. Expression of P53 showed no significant
changes between endometrial hyperplasia and
carcinoma. Although the correlation between
expression of P53, grade and depth of myometrial
invasion was also not significant but it gave full
immunoreactivity in cases with high grade and in
highly invasive tumor. The expressions of these
three markers (Her2/neu, P53 and ER) were
independent and they showed a converse
relationship especially between Her2/neu and ER.
The expression pattern of these markers is
highlighting the probability of multi-step theory of
carcinogenesis  in  endometrial  carcinoma
resembling other cancers.
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