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ABSTRACT 
Background: Among the frequent daily challenges in the practice of gynecology are abnormal uterine 
bleeding (AUB) beside the distinction of fundamental endometrial lesions that stand behind it .Ki67 is among 
the excellent markers as the higher proliferation rate is one of the features of cancer cells. 
Aim: This study aims to clarify the expression of Ki67 in the endometrium of women suffering from abnormal 
uterine bleeding in Nineveh Province and to correlate its expression with the histological picture. 
Subjects, Materials, and Methods: This is a case series study that was enrolled analysis of data 
(retrospectively and prospectively) of 51 females who were presented with history of abnormal uterine 
bleeding and they were underwent an elective D&C and or hysterectomy after admission in several 
Hospitals, in Nineveh Province, Northern Iraq from 1

st
 January, 2020 to 30

th
 December, 2020. The selected 

paraffin blocks (n-=51) were cut into 3-4 micrometers thick sections and mounted on poly-L-lysine glass 
slides for immunohistochemical staining with using of positive and negative control sections at Unit of 
Immunohistochemistry in Vin Hospital -Duhok-North of Iraq. Staining was performe using the optimized 
protocol recommended by the International Ki67 in Breast Cancer Working Group together with Dako 
Autostainer according to manufacturer instructions. 
Results: This work revealed that 23(45%) out of 51 cases were aged >50 years. The highest mean of 
percentage of Ki67expression was in sections of proliferative endometrium. In fact, sections of 3/7 of cases 
which were exhibited a percentage of Ki67 expression from 76% to 100% aged >50 years, while sections of 
3/7 of cases of menopause women showed percentage of Ki67 expression from 26% to 75 %. Further, 12 
cases out of 17 showed an intensity of staining score of 2 were aged ˂50 years, while 3 out of 5 cases 
(which revealed an intensity of 3 ) were  aged < 50 years. Five cases out of 17 which showed an intensity of 
staining score of 2 were aged >50 years, while 2 out of 5 cases which exhibited an intensity score of 3 were 
aged > 50 years. The current study showed that 11/16 cases of benign conditions presented with percentage 
of  Ki67 expression of less than 25%,while 14/15 cases of endometrial hyperplasia presented with Ki67 
expression of <25%. In contrary, 8 cases out of 20 of cases of endometrial adenocarcinoma showed Ki67 
expression of >25%. Further, the intensity of Ki67 immunostaining of more than 2 was shown in 4 cases of 
endometrial adenocarcinoma. Regarding cases of endometrial hyperplasia, the current work revealed that 7 
cases (46%) out of 15 cases were aged more than 50 years. About 4 cases (26%) of them are of atypical 
type with no significant differences between the percentage and intensity of Ki67 expression in cases of 
endometrial hyperplasia. In fact, 15 cases (75%) of endometrial adenocarcinoma were aged more than 50 
years. Four (20%) of them were of grade 3, while six cases (30%) of them were of grade 2. According to the 
grade of endometrial adenocarcinoma, sections of 2 out of 5 cases of grade one (well differentiation) 
endometrial adenocarcinoma showed the percentage of Ki67 expression  of more than 15%, while 5 out of 
10 cases of grade 2 (Moderately differentiation) endometrial adenocarcinoma showed the percentage of 
Ki67 expression  of more than 15%. Finally, 3 out of 5 cases of grade 3 (poorly differentiation) endometrial 
adenocarcinoma showed the percentage of Ki67 expression of more than 15%. About 5 cases out of 16 with 
Ki67 expression of more than 25%.Finally, 8 cases out of 20 cases of endometrial adenocarcinoma showed 
the Ki67 expression of more than 25%.  
Conclusion: Analysis of immunohistochemical expression of Ki67 in sections of women presented with AUB 
revealed that there is a relation with the age of patients. A significant association between expression of the 
Ki67 and poor tumor characteristics was conclude. Significant differences was shown between the 
expression of the Ki67 in sections of proliferative phase and those of endometrial hyperplasia ,while 
significant differences was found between the expression of the Ki67 in sections of endometrial hyperplasia 
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and those of endometrial carcinoma. Using of Ki67 as diagnostic and prognostic tool in endometrial 
carcinoma may be conclude. 
 
Keywords: Ki67 expression, histology, endometrium, abnormal uterine bleeding, endometrial carcinoma. 
 

 يف الرحم لبطانت تيجيالنس الصورة مع بالارتباط Ki67 عن ريالتعب حيتوض

 نوىين محافظت يف يعيطب ريالغ يالرحم النزف من يتعان يالت الحالاث

 
 ***اٌؼّش ِشٚاْ ص٘شاء ،** اٌؼلاف خ١ًٍ اثشا١ُ٘ ٌّٝ ،* ِحّٛد الله ػطب سشٜ

 ، اٌّٛصً خبِؼخ ، اٌطت و١ٍخ ، اٌزشش٠ح فشع** ، اٌطت و١ٍخ ، اٌزشش٠ح فشع ، ػ١ٍب دساسبد طبٌجخ*

 اٌؼشاق اٌّٛصً، اٌّٛصً، خبِؼخ اٌطت، و١ٍخ الاِشاض، فشع***

 

 الخلاصت

ِٓ ضّٓ اٌزحذ٠بد اٌىث١شح ا١ِٛ١ٌخ فٟ اٌدبٔت اٌؼٍّٟ ٌٍٕسبئ١خ ٘ٛ إٌضف اٌشحّٟ اٌغ١ش ِٕزظُ ثدبٔت رحذ٠ذ افبد ثطبٔخ  الخلفيت:

 ِؤشش ِّزبص وْٛ ِؼذي الأمسبَ اٌؼبٌٟ ٘ٛ ٚاحذ ِٓ خصبئص اٌخلا٠ب اٌسشطب١ٔخ. Ki67أصجح  اٌشحُ اٌزٟ رمف ٚساءٖ.

فٟ ثطبٔخ اٌشحُ ٌٍٕسٛح اٌٍٛارٟ ٠ؼب١ٔٓ ِٓ إٌض٠ف اٌشحّٟ اٌغ١ش طج١ؼٟ  Ki67اٌزؼج١ش ػٓ رٙذف ٘زٖ اٌذساسخ اٌٝ رٛض١ح الهدف: 

 فٟ ِحبفظخ ١ٕٜٔٛ ٚوزٌه لإ٠دبد ػلالخ ٘زا اٌزؼج١ش ِغ اٌصٛسح إٌس١د١خ. 

ٔضف  شخبػ١خ( لإحذٜ ٚخّس١ٓ أثٝ لذِذ ثسجتسزٔبد )ٚثطش٠مخ ِسزمج١ٍخ ٚاب٘زٖ دساسخ رٛاٌٟ ٌحبلاد رضّٕذ رح١ًٍ ث١ الطرق:

سحّٟ غ١ش ِٕزظُ ٚرُ خضٛػٙب اٌٝ ػ١ٍّخ رٛس١غ ٚوحذ ِغ اٚ اسزئصبي ٌٍشحُ ٚثشىً ِخطظ ٌٗ ثؼذ ادخبٌٙٓ ٌجضغ ِسزشف١بد 

رُ أزمبء اٌششائح . 0202ْ ِٓ وبْٔٛ الاٚي ٛاٌٝ اٌثلاث 0202شّبي اٌؼشاق ِٓ الاٚي ِٓ وبْٔٛ اٌثبٟٔ ، فٟ ِحبفظخ ١ٕٜٔٛ

 ٚٚضؼٙب ػٍٝ ششائح صخبخ١خ ِبوش١ِٚزش 4اٌٝ  3 سّه( ٚاٌزٟ لطؼذ اٌٝ ششائح ث55ذد=)اٌؼ إٌس١د١خ ِٓ ثٍٛوبد اٌجبساف١ٓ

(poly-L-lysine ٚرٌه ٌغشض اٌصجغ إٌس١دٟ اٌى١ّ١بئٟ إٌّبػٟ ثبسزؼّبي ششائح س١طشح ِٛخجخ ٚسبٌجخ ٚرٌه فٟ ٚحذح )

اٌصجغ ثبسزؼّبي اٌجشٔبِح اٌذل١ك اٌّٛصٝ  رُ اخشاء شّبي اٌؼشاق.د٘ٛن، اٌفحص إٌس١دٟ اٌى١ّ١بئٟ إٌّبػٟ فٟ ِسزشفٝ ف١ٓ فٟ 

 اٌؼب١ٌّخ اٌؼبٍِخ فٟ سشطبْ اٌثذٞ ِغ اٌصبثغ اٌزارٟ ِٓ ششوخ داوٛ ٚحست رؼ١ٍّبد اٌصٕغ. (Ki67ثٗ ثٛاسطخ ِدّٛػخ )

وبْ اػٍٝ ِؼذي ٌٍٕسجخ اٌّئ٠ٛخ  سٕخ. 52ِٓ  أوثشحبٌخ وٓ ثؼّش  55ِٓ  %(45ٚػششْٚ ) ثلاثخاظٙشد ٘زٖ اٌذساسخ اْ  النتائج:

ِٓ  Ki67شٙذْ ٔسجخ ِئ٠ٛخ ٌٍزؼج١ش ػٓ  7ششائح ِٓ  3فٟ اٌحم١مخ , فٟ ششائح ثطبٔخ اٌشحُ فٟ طٛس الأمسبَ. Ki67ٌٍزؼج١ش ػٓ 

ِٓ حبلاد ٌٕسٛح فٟ سٓ أمطبع اٌطّث شٙذْ ٔسجخ ِئ٠ٛخ  7ششائح ِٓ  3ث١ّٕب ، سٕخ 52ِٓ  أوثش% ٚ٘ٓ ثؼّش 522% اٌٝ 76

، سٕخ 52ِٓ  الًوٓ ثؼّش  0اظٙشْ ػّك ٌٍصجغخ = 57حبٌخ ِٓ  50ِٓ رٌه , أوثش %.75% اٌٝ Ki67    ِٓ06ػٓ ش ٌٍزؼج١

 أوثشثؼّش  0شٙذْ ػّك ٌٍصجغخ = 57خّس حبلاد ِٓ  سٕخ. 52وٓ ثؼّش الً ِٓ  3حبلاد شٙذْ ػّك ٌٍصجغخ = 5ِٓ  3ث١ّٕب 

اٌذساسخ اٌحب١ٌخ لاحظذ  سٕخ. 52ِٓ  أوثشششائحٙٓ فٟ ػّش ثؼّش فٟ  3حبلاد ٌٛحع ػّك ٌٍصجغخ = 5ِٓ  0ث١ّٕب ، سٕخ 52ِٓ 

حبٌخ ِٓ ص٠بدح ػذد خلا٠ب  55ِٓ  54ث١ّٕب ، %05الً ِٓ  Ki67حبٌخ ح١ّذح اظٙشد ٔسجخ ِئ٠ٛخ ٌٍزؼج١ش ػٓ  56ِٓ  55اْ 

بٌخ ٌذ٠ٙب سشطبْ ثطبٔخ ح 02حبلاد ِٓ  8، ثبلاردبٖ اٌّؼبوس %.05الً ِٓ  Ki67ثطبٔخ اٌشحُ وبٔذ ة ٔسجخ ِئ٠ٛخ ٌٍزؼج١ش ػٓ 

حبلاد ِٓ سشطبْ  4فٟ  0ِٓ  أوثشوبٔذ  Ki67ثبلإضبفخ اٌٝ اْ ػّك اٌصجغخ إٌّبػ١خ ي  %.05ِٓ  أوثش Ki67اٌشحُ شٙذد 

حبٌخ وٓ ثؼّش اوثش  55%( ِٓ 46حبلاد ) 7اٌؼًّ اٌحبٌٟ اظٙش اْ ، ثبٌٕسجخ ٌحبلاد ص٠بدح ػذد خلا٠ب ثطبٔخ اٌشحُ ثطبٔخ اٌشحُ.

%( ِٕٙٓ وٓ ِٓ إٌٛع اٌغ١ش ّٔٛرخٟ ٚثذْٚ فبسق ِؼٕٛٞ فٟ وً اٌحبلاد ِٓ ص٠بدح ػذد خلا٠ب ثطبٔخ 06) 4حٛاٌٟ ، سٕخ 52ِٓ 

وٓ ثؼّش اوثش ِٓ  ِٓ سشطبْ ثطبٔخ اٌشحُ%( ِٓ حبلاد 75)55اْ   فٟ اٌٛالغ، Ki67   اٌصجغخإٌسجخ ِئ٠ٛخ ٚ ػّك  اٌشحُ ث١ٓ

سشطبْ ثطبٔخ اٌشحُ ,ششائح .حست ِشارت 0%( ِٕٙٓ وٓ ِٓ سرجخ 32)6ث١ّٕب ، 3%( وٓ ِٓ سرجخ 02سٕخ، اسثغ ِٕٙٓ ) 52

ث١ّٕب ، %55لأوثش ِٓ  Ki67ٔسجخ ِئ٠ٛخ ٌٍزؼج١ش ػٓ شٙذْ   خ١ذ اٌزفبضً()5شرجخ ث حبلاد ِٓ سشطبْ ثطبٔخ اٌشحُ 5اث١ٕٓ ِٓ 

لأوثش ِٓ  Ki67ؼج١ش ػٓ ٔسجخ ِئ٠ٛخ ٌٍزشٙذْ   ِزٛسظ اٌزفبضً()0شرجخ ث ِٓ سشطبْ ثطبٔخ اٌشحُ حبلاد 52ِٓ  5

لأوثش ِٓ  Ki67ٔسجخ ِئ٠ٛخ ٌٍزؼج١ش ػٓ شٙذْ   ضؼ١ف اٌزفبضً()3شرجخ ث ِٓ سشطبْ ثطبٔخ اٌشحُ 5ِٓ  3%,ٚاخ١شا 55

حبٌخ  02حبلاد ِٓ ضّٓ  8ٚثبٌٕٙب٠خ  %.05لأوثش ِٓ  Ki67ٔسجخ ِئ٠ٛخ ٌٍزؼج١ش ػٓ حبٌخ ح١ّذح شٙذْ  56ِٓ  5حٛاٌٟ  %.55

 %.05لأوثش ِٓ  Ki67ٔسجخ ِئ٠ٛخ ٌٍزؼج١ش ػٓ  شٙذْ سشطبْ ثطبٔخ اٌشحُ

ٌششائح إٌسٛح اٌٍٛارٟ ٠ؼب١ٔٓ ِٓ إٌضف اٌشحّٟ اٌغ١ش ِٕزظُ  Ki67اْ رح١ًٍ اٌزؼج١ش إٌس١دٟ إٌّبػٟ اٌى١ّ١بئٟ  الاستنتاجاث:

ٛسَ اٌس١ئخ. فبسق ٚخصبئص اٌ Ki67اظٙش ٚخٛد ػلالخ ِغ اٌؼّش ٌٍّش٠ضبد. رُ اسزٕزبج اْ ٕ٘بن اسرجبط ِؼٕٛٞ ث١ٓ اٌزؼج١ش ػٓ 

فٟ ششائح اٌطٛس الأمسبِٟ ٚششائح ص٠بدح ػذد خلا٠ب ثطبٔخ اٌشحُ. ث١ّٕب ٚخذ فبسق ٍِحٛظ  Ki67ِؼٕٛٞ ٌٛحع ث١ٓ اٌزؼج١ش ػٓ 

 Ki67فٟ ششائح ص٠بدح ػذد خلا٠ب ثطبٔخ اٌشحُ ٚرٍه اٌؼبئذح ٌسشطبْ ثطبٔخ اٌشحُ. ِٓ اٌّّىٓ اسزؼّبي  Ki67ث١ٓ اٌزؼج١ش ػٓ 

 ٚٔز٠ش٠ٗ فٟ حبلاد سشطبْ ثطبٔخ اٌشحُ. وأداح رشخ١ص١خ
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 ، ػٍُ الأسدخ، ثطبٔخ اٌشحُ، ٔض٠ف سحّٟ غ١ش ِٕزظُ، سشطبْ ثطبٔخ اٌشحُ. Ki67ػٓ  اٌزؼج١ش الكلماث المفتاحيت:

 

INTRODUCTION 
mong the frequent daily challenges in the 
practice of gynecology are abnormal uterine 

bleeding (AUB) beside the distinction of 
fundamental endometrial lesions that stand behind 
it. Benign conditions  represent the most common 
cause for AUB including alteration in steroid 
hormones' levels, leiomyoma (fibroids),and 
different types of endometrial disorders

1
. When the 

patients have the symptom, the detection of the 
exact cause and the defining whether there is any 
association with the malignancy (inside the uterus) 
are the priorities, in addition to evaluate the  choice 
for the suitable management

 2
.  

Further, there is a substantial increasing in the 
risk of endometrial cancer in postmenopausal 
women, as any AUB could be the first sign of 
endometrial malignancy

 3
. On the other hand, 

endometrial hyperplasia, is an the abnormal, non-
invasive proliferation of the endometrial tissue 
resulting from excess estrogenic stimulation, is 
among the commonest causes of AUB that leads 
to endometrial carcinomas if remains 
untreated

4
.Pathologically, endometrial hyperplasia  

constitutes a heterogeneous group of lesions, and 
represents a range of irregular morphological 
alterations causing a raised in gland : stroma ratio 
in comparison with endometrium of the proliferative 
phase of the cycle

5,6
. 

The recent World Health Organization-WHO -
classification that approved by the International 
Society of Gynecological Pathologists classified 
the endometrial hyperplasia into:  
1. Benign endometrial hyperplasia. 
2. Atypical endometrial hyperplasia/endometrial 
intraepithelial neoplasia (EIN)

 4
.  

The tendency of development of endometrial 
hyperplasia to carcinoma depends upon the extent 
of abnormality in architecture, and the evidence of 
nuclear atypia. It is well documented that 
progressing of endometrial hyperplasia to 
endometrial cancer is raised in cases with atypia in 
comparison with those with without atypical 
hyperplasia, however the amplitude of such risk is 
not certain yet

 7,8
. 

The possibility of endometrial hyperplasia 
progression to endometrial carcinoma ranging from 
1% for benign endometrial hyperplasia into 46.2% 
for endometrial intraepithelial neoplasia 

9
.  

Distinction between these forms of endometrial 
hyperplasia is essential for ideal management, and 
it correlated with the extent of architectural 
complexity beside cellular atypia. The latter 
represents the basic histological determining factor 
for prospective malignancy 

10
. 

On the other hand, another commonest 
histopathologic finding is an endometrial polyp, 
followed by proliferative and secretory 
endometrium respectively. It has been shown that 
polyp of asymptomatic women (post menopause) 
exhibited markedly higher proliferation (in 
epithelium and stroma) than inactive atrophic 
endometrium; however, it has lessor extent when 
compared to benign polyps at premenopause age 
and/or endometrial cancer. Benign endometrial 
polyps at postmenopausal age expressed less 
proliferative activity, indicating lower malignant 
potential and the resection may be not required in 
asymptomatic cases

 11
. 

All over the World, endometrial carcinoma is the 
second most common malignancy in gynecological 
field that is introduce itself as AUB usually in the 
early postmenopausal periods

 12,13
. 

The precise quantifying of endometrial cancer 
potential is vital for cases, which diagnosed as 
endometrial hyperplasia to reach a suitable shared 
decision concerning the optimal and appropriate 
clinical management protocols

 8
. 

Incidence of endometrial carcinoma is raised in 
premenopausal women

 14
, and it is one of the most 

common pelvic gynecologic cancer in the 
developing societies that could develop in normal, 
atrophic, or hyperplastic endometria

 4,5,15
. Many of 

these malignancies are discovered at an early 
stage, with the tumor restricted to the corpus uteri 
in 75% of cases with generally a favorable 
prognosis

 16,17
. 

Specific microscopic criteria were used to distinct 
between benign endometrial hyperplasia and 
atypical endometrial hyperplasia via hematoxylin 
and eosin (H&E) staining of endometrial sections; 
however, the subjective difference between the 
observers may be notice in such histopathologic 
evaluation specifically in the determination of 
atypical type. Therefore, the special 
immunohistochemical markers is necessary to 
confirm the diagnosis and to identify ‗at risk‘ 
endometrial hyperplasia cases for malignant 
progression

 15
. 

Cell proliferation pays an attention to the raised 
cells numbers after cellular growth and division. 
Van Diest et al.  Reported that cellular proliferation 
is essentially a biological process for all living 
organisms as it has a contribution in the growth 
and conservation of tissues homeostasis

 18
. 

Cellular proliferation is a well indicator of cell 
functions and among the principal marker for 
diagnosis and prognosis of malignancy

 19
.  

A non-histone -nuclear protein, known as Ki67, is 
generally associated with tumor cell proliferation 

A 
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and growth. Due to this fact, Ki67 becomes an 
excellent marker because a higher proliferation 
rate is one of the characteristics of cancer cells

 20
, 

and it is involved in the early steps of polymerase I-
dependent ribosomal RNA synthesis. Ki67 plays 
an important role in cell proliferation, but its precise 
function is still unknown

 21,22
.  

The aggressiveness of malignant tumors of 
endometrium can be correlated with the 
proliferation of neoplastic cells, and this can be 
detected by immunohistochemical study of 
proliferative index (Ki67)

 23
.  

In spite of the fact of the raised frequency of 
endometrial cancer with a corresponding rising in 
in deaths from it, a noticeable lack of reports, 
which concerned with its treatment protocols and 
new prevention methods, seen. There is a scarcity 
of qualitatively high clinical trials evidence to 
advice the management of cases who had 
advanced endometrial cancer or even recurrence. 
Similarly, the strong evidence is lacking regarding 
the guidance of the clinical care of females who 
are surgically unfit or who want to spare their 
fertility

 22
. This study aims to clarify the expression 

of Ki67 in the endometrium of women suffering 
from AUB in Nineveh Province and to correlate its 
expression with the histological picture. 

 

SUBJECTS, MATERIALS, AND 

METHODS 
This is a case series study that is enrolled 

analysis of data (retrospectively and prospectively) 
of 51 females who were presented with abnormal 
uterine bleeding (AUB) and were admitted in Al- 
Batool Teaching Hospital, Al- Khansaa Teaching 
Hospital, Al-Salam Teaching Hospital, Al-Rabeeh 
Private Hospital, and Al-Zahrawy Private Hospital 
at Nineveh Province, Northern Iraq. These cases 
were underwent an elective dilatation and 
curettage and or hysterectomy during a period of 
one year from 1

st
 January, 2020 to 30

th
 December, 

2020.  
Inclusion criteria: Females who aged 18 years 
and above and presented with AUB

 24
. 

Exclusion criteria: Girls and married women who 
aged less than 18 years. Patients presenting with 
AUB due to pregnancy-related complications, 
gestational trophoblastic diseases, systemic 
causes, clotting disorders and coagulopathy, 
iatrogenic causes like intrauterine contraceptive 
device, cervical or vaginal pathology, cases of 
congenital malformations of uterus, and cases of 
inadequate endometrial samples

 24,25
. 

After obtaining the ethical approval of the 
Committee of the Medical Researches, Collage of 
Medicine, University of Mosul. (No: 
UOM/COM/MREC/20-21(44)),the tissues for 

histopathology (from dilatation and curettage, and 
or hysterectomy) were received in the Department 
of Pathology of the each of the mentioned 
hospitals and were routinely processed using 
paraffin embedded tissue blocks, and Hematoxylin 
and Eosin (H&E) stained slides of these 51 cases 
were retrieved were reviewed blindly

 5
. Patients 

were divided into premenopausal (18-50 years) 
and Postmenopausal (>50 years) groups along 
with categorization into different age groups 

24,25
.  

Immunohistochemistry:  
At Unit of Immunohistochemistry in Vin Hospital -

Duhok-North of Iraq, sections were studied for Ki67 
immunohistochemical expression using Ki67 as a 
primary antibody (Dako Laboratories-USA) and 
poly HRP as a secondary kit. Antigen retrieval 
done by using microwave in Tris-EDTA buffer at 
pH 9. Staining was performe with DAB as 
chromogen. 

The immunohistochemical work in this study 
done by Dako automated Autostainer Link 48, 
which ensures optimal staining results and offers a 
high slide and reagent capacity with Dako 
UltraVision LP detection system. 

Paraffin blocks (after fixation with formalin) of 
each case were stored at room temperature for up 
to 24 hours. Three - Four- μm thick sections were 
cut from representative paraffin blocks using a 
cryostat, deparaffinized in xylene, dehydrated, and 
mounted onto a histological glass slide9 mounted 
on Dako FLEX IHC slides). Slides either stained 
immediately or stored at +4 °C pending 
immunohistochemistry

 22
.Then allowed to fix 

overnight in oven at temperature 65°C. The 
immunohistochemical study was performed 
according to manufacturer instructions

 23,24
. 

Staining was performed using the optimized 
protocol recommended by the International Ki67 in 
Breast Cancer Working Group

 23, 26-28
. 

Immunohistochemical Evaluation and Scoring: 
All slides evaluated blindly for the immune 

staining by light microscopy using a Leitz dialux 
microscope (UK). The positive expression of Ki67 
defined as presence of brown-yellow granules in 
cell nuclei or in both cell nuclei and cytomembrane. 
All stained nuclei counted as positive

 (22)
. The 

positive and negative control slides in this study 
are lymph node with Burkitt‘s lymphoma, while the 
role of negative controls is to test for the specificity 
of an antibody involved. Therefore, no staining 
must be show when omitting the primary antibody

 

23
.  
From all cases, positive nuclei counted manually 

in 100 glandular epithelial cells and repeated in 10 
high-powered fields (400x) randomly selected and 
the total number of positive cells expressed as a 
percentage of 1000. Then they graded as follows 
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based on their positivity (the Ki67 labeling index) 
as:  
1 - 25 % - Grade 1, 26 - 50 % - Grade 2, 51 - 75 % 
- Grade 3, 76 to 100 % - Grade 4 

29
.  

For cases of endometrial carcinoma, manual 
scoring of Ki67 percentage were counted and 
recorded according to the Ki67 labeling index of ≤ 
15%, and >15% respectively, and cases were 
classified as low and high proliferating. For 
statistical analysis, we grouped the patients 
according to the Ki67 labeling index to Ki67 ≤ 15% 
(low score) and Ki67 >15% (high score) 

30
.  

According to Carangiu et al, the intensity of 
nuclear stain was recorded using the 
immunohistochemical score as 1, 2, and 3 

28,31
.  

Statistical analysis:  
The association between Ki67 and variable 

categories was assessed using Chi-square test 
and Fisher Exact test when indicated. Regarding 
statistical analyses, the P value considered 
statistically significant if its < 0.05

 23
. 

 

RESULTS 
Wide spectrum of microscopic findings selected 

in this work. The cases of this study are ranging 
from proliferative phase, secretory phase, and 
hyperplasia to carcinoma. (Figures 1-10) and 
Table1. 

There were 23(45%) surgical specimens and 
28(55%) biopsies of endometrium. (Figure 11). 

The microscopic findings of the endometrium in 
51 cases presented with AUB in the current study 
using hematoxylin and eosin stains shown in 
Table1. 

The distribution of 51 cases, which presented 
with AUB according to the age, shown in Table 2.  
In fact, 23(45%) out of 51 cases were aged more 
than 50 years. Table 2. 

The percentage and intensity of Ki67 expression 
in different endometrial lesions shown in Tables 3, 
and 4 respectively. 

On the other hand, the percentage and intensity 
of Ki67 expression in different age groups shown 
in Tables 5 and 6 respectively. 

In fact, sections of 3/7 cases which were 
exhibited  percentage of Ki67 expression from 76% 
to 100%  were aged more than 50 years (post 
menopause), while sections of 3 cases of 
menopause women showed percentage of  Ki67 
expression from 26% to 75 %, Table 5. 

Further, 12 cases out of 17 showed an intensity 
of staining score of 2 were aged less than 50 
years, while 3 out of 5 cases revealed an intensity 
of 3 in age less than 50 years. On the other hand, 
5 cases out of 17 showed an intensity of staining 
score of 2 were aged more than 50 years, while 2 
out of 5 cases revealed an intensity score of 3 
were aged more than 50 years. Table 6. 

The mean percentage of Ki67 expression and 
mean of Intensity among different lesions of 
endometrium in cases of AUB shown in Table 7.   

To identify the expressions of Ki67 between 
different tissues of endometrium in cases with AUB 
showed the mean percentage of Ki67 expression 
in sections of cases of benign, hyperplastic and of 
endometrial adenocarcinoma. Table 7. 

The highest mean of percentage of Ki67 
expression was in sections of proliferative 
endometrium. Table 7. 

On the other hand, the current study showed that 
11/16 cases of benign conditions presented with 
percentage of Ki67 expression of less than 25%. 
Table 8, while 14/15 cases of hyperplasia 
presented with Ki67 expression of less than 25%. 
Table 8. 

In contrary, 8 cases out of 20 of cases of 
endometrial adenocarcinoma showed Ki67 
expression of more than 25%. Table 8. 

About 5 cases out of 16 with Ki67 expression of 
more than 25%, while just one case exhibited 
features of Ki67 expression of more than 25%. 
Finally, 8 cases out of 20 cases of endometrial 
adenocarcinoma showed the Ki67 expression of 
more than 25%. Table 8. 

Regarding cases of endometrial hyperplasia, the 
current work revealed that 7 cases (46%) out of 15 
cases were aged more than 50 years. About 4 
cases (26%) of them are of atypical type. with no 
significant differences between the percentage and 
intensity of Ki67 expression in cases of 
endometrial hyperplasia. Table 9.  

According to the method of Gharib et al in 
2020

(30)
, the sections of endometrial 

adenocarcinoma were further analyzed. Tables 10 
and 11. 

Relation between the percentage and intensity of 
Ki67 expression with age of patients in cases of 
endometrial adenocarcinoma shown in Table 10. 

The intensity of Ki67 immunostaining score of 2 
was show in 4 cases were aged more than 50 
years in cases of endometrial adenocarcinoma. 
Table 10. 

According to the grade of endometrial 
adenocarcinoma, sections of 2 out of 5 cases of 
grade one (well differentiation) endometrial 
adenocarcinoma showed the percentage of Ki67 
expression  of more than 15%, while 5 out of 10 
cases of grade 2 (Moderately differentiation) 
endometrial adenocarcinoma showed the 
percentage of Ki67 expression  of more than 15%. 
Finally, 3 out of 5 cases of grade 3 (poorly 
differentiation) endometrial adenocarcinoma 
showed the percentage of Ki67 expression of more 
than 15%. (Figures 8, 9, 10) and Table 11. 
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Figure 1. A photomicrograph of a histological 
section of the endometrial layer of a woman with 
AUB shows positive Ki67 expression in 
proliferative phase endometrium (Ki67 
expression=80%, intensity= 3) (Ki67 IHC, 400x). 
Figure 2. A photomicrograph of histological section 
of endometrial layer of women with AUB show 
positive Ki67 in secretory phase. (Ki67 
expression=80%, intensity=2) (Ki67 IHC, 400x). 
 
 

        
(3) 

 

 
(4) 

 
Figure 3. A photomicrograph of histological section 
of endometrial layer of women with AUB show 
positive Ki67 in endometrial hyperplasia without 
atypia. (Ki67 expression= 50%, intensity=2) (Ki67 
IHC, 400x). 
Figure 4. A photomicrograph of histological section 
of endometrial layer of women with AUB show 
positive Ki67 in atypical endometrial hyperplasia. 
(Ki67 expression=25%, intensity=2) (Ki67 IHC, 
400x). 
 

        
(5) 

 

 
(6) 
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Figure 5. A photomicrograph of histological section 
of endometrial layer of women with AUB show 
negative Ki67 in endometrial atrophy. (Ki67 
expression=0%, intensity=0) (Ki67 IHC, 100x). 
Figure 6. A photomicrograph of histological section 
of endometrial layer of women with AUB show 
positive Ki67 expression in chronic endometritis 
(Ki67 expression=50%, intensity=1) (Ki67 IHC, 
400x). 
 

 
(7) 

 

 
(8) 

 
Figure 7. A photomicrograph of histological section 
of endometrial layer of women with AUB show 
positive Ki67 expression in endometrial polyp. 
(Ki67 expression=70%, intensity=2) (Ki67 IHC, 
400x). 
Figure 8. A photomicrograph of histological section 
of endometrial layer of women with AUB show 
negative Ki67 in well-differentiated endometrial 
adenocarcinoma (Ki67 expression=0, intensity=0) 
(Ki67 IHC, 400x). 
 
 

      
(9) 

 

 
(10) 

 
Figure 9. A photomicrograph of histological section 
of endometrial layer of women with AUB show 
positive Ki67 in moderately differentiated 
endometrial adenocarcinoma. (Ki67 
expression=90%, intensity=3) (Ki67 IHC, 400x). 
Figure 10. A photomicrograph of a histological 
section of endometrial layer of women with AUB 
show positive Ki67 expression, dense nuclear 
staining in poorly differentiated endometrial 
adenocarcinoma. (Ki67 expression=90%, 
intensity=3) (Ki67 IHC, 400x). 
 

 
Figure 11. A histogram of the distribution of cases 
according to the method of the samples ‗taking. 
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Table 1. The Endometrial findings of the cases that 
enrolled in the immunohistochemical analysis of 
Ki67. 

Endometrial finding No. (%) 

Proliferative phase 3 (6%) 

Secretory phase 5 (10%) 

Mixed phase 2 (4%) 

Endometrial polyp 3 (6%) 

Endometrial atrophy  1(2%) 

Endometritis 2 (4%) 

Hyperplasia without atypia 9 (17%) 

Hyperplasia with atypia 6 (12%) 

Endometrial  adenocarcinoma 20 (39%) 

Total 51 (100%) 

 
Table 2. The distribution of cases that presented 
with AUB according to the age. 

Age group 
Endometria
l carcinoma 

Endomet
rial 
hyperpla
sia 

Benign 
cases 

Total  
No. (%) 

Reproductive 
18-40 

0 3 7 10 (20%) 

Premenopausal 
41-50 

5 5 8 18 (35%) 

Post-
menopausal 
>50 

15 7 1 23 (45%) 

Total 20 (39%) 15 (30%) 16 (31%) 51 (100%) 

 

Table 3. The percentage of Ki67 expression 
among different lesions of endometrium in cases of 
AUB. 

Endometrial finding No. (%) 

Ki67 expression % 

1-25 26-50 51-75 
76-
100 

Proliferative phase 3 (6%) 1 1 0 1 

Secretory phase 5 (10%) 5 0 0 0 

Mixed phase 2 (4%) 1 0 0 1 

Endometrial polyp 3 (6%) 2 0 1 0 

Endometrial 
atrophy  

1(2%) 1 0 0 0 

Endometritis 2 (4%) 1 1 0 0 

Hyperplasia 
without atypia 

9 (17%) 8 1 0 0 

Hyperplasia with 
atypia 

6 (12%) 6 0 0 0 

Endometrial 
adenocarcinoma 

20 
(39%) 

12 2 1 5 

Total 
51 
(100%) 

37 
(72%) 

5 
(10%) 

2 
(4%) 

7 
(14%) 

 

Table 4. The intensity of Ki67 staining among 
different lesions of endometrium in cases of AUB. 

Endometrial 
finding 

No. 
(%) 

Ki67 Intensity 

I=0 I=1 I=2 I=3 

Proliferative 
phase 

3 (6%) 0 1 1 1 

Secretory phase 5(10%) 2 2 1 0 

Mixed phase 2 (4%) 1 0 1 0 

Endometrial 
polyp 

3 (6%) 0 0 3 0 

Endometrial 
atrophy  

1(2%) 1 0 0 0 

Endometritis 2 (4%) 0 2 0 0 

Hyperplasia 
without atypia 

9 
(17%) 

1 4 4 0 

Hyperplasia with 
atypia 

6 
(12%) 

0 5 1 0 

Endometrial 
adenocarcinoma 

20 
(39%) 

1 10 5 4 

Total 
51 
(100%) 

6 
(10%) 

24 
(48%) 

16 
(32%) 

5 
(10%) 

 
Table 5. The percentage of Ki67 expression 
among different age groups. 

Age group 

Ki67 expression % Total 
No. 
(%) 

p-
value 

1-25 26-50 51-75 
76-
100 

Reproductive 
18-40 

6 
(12%) 

1(2%) 1(2%) 2(4%) 
10 
(20%) 

0.740 

Premenopausal 
41-50 

14 
(27%) 

2(4%) 0(0%) 2(4%) 
18 
(35%) 

Post-
menopausal 
>50 

17 
(33%) 

2(4%) 1(2%) 3(6%) 
23 
(45%) 

Total 
37 
(72%) 

5 
(10%) 

2(4%) 
7 
(14%) 

51 
(100%) 

 
Table 6. The intensity of Ki67 expression among 
different age groups. 

Age group 
Ki67 intensity Total  

No. 
(%) I=0 I=1 I=2 I=3 

Reproductive 
18-40 

4(8%) 2 (4%) 
3 
(6%) 

1 
(2%) 

10 
(20%) 

Premenopausal 
41-50 

0(0%) 7 (14%) 
9 
(17%) 

2 
(4%) 

18 
(35%) 

Post-
menopausal 
>50 

2 
(4%) 

14 
(27%) 

5 
(10%) 

2 
(4%) 

23 
(45%) 

Total 
6 
(12%) 

23(45%) 
17 
(33%) 

5 
(10%) 

51 
(100%) 
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Table 7. The mean percentage of Ki67 expression 
and mean of Intensity among different lesions of 
endometrium in cases of AUB. 

Endometrial 
findings 

No. 
(%) 

Mean 
of Ki67 
Intensit
y 

Mean of 
Ki67 
expression 
% 

p-value 

Proliferative 
phase 

3 
(6%) 

2 40.6 

For mean 
of Ki67 
expressio
n% 
=0.134, 
while for 
mean 
intensity is 
<0.05 

Secretory 
phase 

5 
(10%) 

0.8 2.8 

Mixed phase 
2 
(4%) 

1 40 

Endometrial 
polyp 

3 
(6%) 

2 36.7 

Endometrial 
atrophy 

1(2%) 0 0 

Endometritis 
2 
(4%) 

1 29 

Hyperplasia 
without atypia 

9 
(17%) 

1.3 13.1 

Hyperplasia 
with atypia 

6 
(12%) 

1.2 14.3 

Endometrial  
adenocarcino
ma 

20 
(39%) 

1.65* 34 

Total No.=51 
51 
(100
%) 

1.22 23.38 

 
 
Table 8. Ki67 Expression in different cases of AUB. 

Endometrial 
cases 

Ki67 expression % 
p-
value 

1-25 26-50 
51-
75 

76-
100 

Benign cases 
No.=16 

11 
(20%) 

2 
(4%) 

1 
(2%) 

2 (4%) 

<0.05 

Endometrial 
hyperplasia 
No.=15 

14 
(28%) 

1 
(2%)* 

0 
(0%) 

0 (0%) 

Endometrial 
adenocarcinoma 
 No. =20 

12 
(24%) 

2 
(4%)* 

1 
(2%)* 

5 
(10%)* 

Total No.=51 
37 
(72%) 

5 
(10%) 

2 
(4%) 

7 
(14%) 

 

Table 9. Percentage of Ki67 expression and Ki67 
intensity in cases of endometrial hyperplasia. 

Parameters  

Endometrial 
hyperplasia No. 

(%) Without 
atypia 

With 
atypia 

Age groups 

Reproductive 
(18-40) 

2 (13%) 1 (7%) 
3 
(20%) 

Premenopau
sal (41-50) 

4 (27%) 1 (7%) 
5 
(34%) 

Postmenopa
usal (>50) 

3 (20%) 
4 
(26%) 

7 
(46%) 

 
Ki67 
expression 
% 

0-25 7 (46%) 
6 
(40%) 

13 
(86%) 

26-50 1 (7%) 1 (7%) 
2 
(14%) 

51-75 0 (0%) 0 (0%) 0 (0%) 

76-100 0 (0%) 0 (0%) 0 (0%) 

Ki67 intensity 

I=0 1 (7%) 0 (0%) 1 (7%) 

I=1 4 (26%) 
5 
(34%) 

9 
(60%) 

I=2 4 (26%) 1 (7%) 
5 
(33%) 

I=3 0 (0%) 0 (0%) 0 (0%) 

 
Table 10. Percentage of Ki67 expression and Ki67 
intensity in different age groups in cases of 
endometrial adenocarcinoma. 

Paramet
ers 

 

Age groups 

No. 
(%) Reprodu

ctive 
(18-40) 

Premenop
ausal (41-
50) 

Postme
nopausa
l (>50) 

Ki67 
expressi
on % 

<15
% 

0 (0%) 1 (5%) 9 (45%) 
10 
(50%) 

>15
% 

0 (0%) 4 (20%) 6 (30%) 
10 
(50%) 

Ki67 
intensity 

I=0 0 (0%) 0 (0%) 1 (5%) 1 (5%) 

I=1 0 (0%) 1 (5%) 8 (40%) 
9 
(45%) 

I=2 0 (0%) 2 (10%) 4 (20%) 
6 
(30%) 

I=3 0 (0%) 2 (10%) 2 (10%) 
4 
(20%) 
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Table 11. Relation of differentiation of endometrial 
adenocarcinoma with Ki67 parameters. 

Parameters  

Differentiation 
No. 
(%) Well 

diff. AC 
Mod. 
diff. AC 

Poorly 
diff. AC 

Ki67 
expression % 

<15% 
3 
(15%) 

5 
(25%) 

2 
(10%) 

10 
(50%) 

>15% 
2 
(10%) 

5 
(25%) 

3 
(15%) 

10 
(50%) 

Ki67 intensity 

I=0 1 (5%) 0(0%) 0(0%) 1 (5%) 

I=1 
2 
(10%) 

5 
(25%) 

2 
(10%) 

9 
(45%) 

I=2 1 (5%) 3(15%) 2(10%) 6(30%) 

I=3 1 (5%) 2(10%) 1 (5%) 4(20%) 

 

DISCUSSION 
In fact, In Nineveh Province, there was one 

immunohistochemical study that was conducted on 
paraffin blocks of cases of endometrial carcinoma 
in this locality, and authors found that estrogen 
receptor- ER α – is found in 60% of cases of 
endometrial carcinoma and suggested that its 
expression has an inverse relation with the grading 
of carcinoma beside the degree of myometrial 
invasion

 32
.  

The endometrial biopsy is an ideal tool for 
diagnosis and evaluation of endometrial condition 
(benign and malignant). Ki67 may have a play a 
role to diagnose malignancies as factor for 
prognosis that assist in the treatment

 36
, as it has 

high percentage in cases of sections of cancer, 
while its percentage was low in cases of 
endometrial hyperplasia especially without atypia

 

37
.  
The current immunohistochemical study 

revealed that Ki67 expression was positive in all 
cases of endometrial cancer. These findings are in 
accordance with those of others

 33-35,38
.  

On the other hand, moderate levels of Ki67 
expression shown in cases of hyperplasia with 
atypia. The current findings of this study are similar 
to those of other works

 38-40
, further researches are 

needed to clarify the role of Ki67 expression in 
cases of AUB in our locality. 

There a potential correlation between breast 
malignant tumor‘s aggressiveness and the 
neoplastic cells‘ proliferation, and this identified via 
immunohistochemical detection of proliferative 
index (Ki67). American Society of Clinical 
Oncology (ASCO) has not recommend the utility of 
Ki-67 as a routine for prediction of the endometrial 
cancer's outcomes

 23
.  

A precise assessment of the tumor proliferation 
is of great significance for excluding of cases with 

slow proliferating of tumor cells and for avoiding 
the overtreatment

 11
.  

Among the proteins that in general is associated 
with proliferation and growth of tumor cells is   a 
nuclear protein-Ki67, so it is considered as an 
excellent marker as the cancer cells are 
characterized by their higher proliferation rate 

29,38
. 

Physically, the quantification of Ki67 is a direct 
measurement of the proliferative activity of a cell. 
Immunohistochemical stains is an effective method 
to assess the proportion of tumor cells. Nowadays, 
various techniques are present to count Ki67 in 
different forms of cancer

 23,29
. 

The most widely measurement of the 
proliferation status of tumors via Ki67 as a good 
clinical marker for decisions for treatment 

11
. 

Comprehensively , the  recommendations (pre-
analytical and analytical assessment) beside 
interpret and score of immunohistochemical 
expression of Ki67 which were approved by the 
International Working Group that concerning with 
Ki67 in Cancer of breast in 2011 were used

 11,23
. 

This work showed variable expressions of Ki67 
among spectrum of endometrial lesions. These 
findings are similar to those of Adomaitiene et al, 
2019

 11
, and those of Shalini  et al, 2019

 29
. 

Analysis of immunohistochemical expression of 
Ki67 in sections of women presented with AUB 
revealed that there is a relation with the age of 
patients. Similar observation was found in works of 
Jiang et al, 2020; Gharib et al, 2020

 30,41
. 

On the contrary, this work concluded that the 
highest mean of percentage of Ki67 expression 
was in sections of proliferative endometrium. 
These findings are similar to those of other studies 
which revealed that similar pattern of high 
proliferative activity in glandular epithelium in 
cases of proliferative endometrium

 29,38
.  

The expression of Ki67 normally enhanced 
throughout the proliferative phase of the menstrual 
cycle, 

11
.  

On the other hand, this study revealed the low 
proliferative activity in glandular epithelium in 
cases with secretory endometrium (mean 
percentage=2.8%). The findings of the current 
study are in accordance with those of Shalini et al, 
2019

 29
, who reported that the mean percentage of 

Ki67 expression was 29% and 3.6% in sections of 
proliferative endometrium and secretory 
endometrium respectively. In fact, the difference in 
values of mean percentage of Ki67 expression 
between studies may be due to the differences in 
the methodology.  

The most frequent immunohistochemical staining 
way to elucidate Ki67 expression is via MIB-1 
antibody. Various antibodies such as Ki-S5, MIB-1, 
MM-1, and SP-6 utilized in different researches. 
This could be an explanation for this considerable 
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difference. Different groups of population may be 
the cause. There is a difference in the 
methodology to detect Ki67 with various cutoffs to 
distinct a low Ki67 expression from a high. 
Moreover, there is a variation in the scoring of Ki67 
as some of the pathologists utilize the percentage 
of nuclear staining, while others observe several 
hundred nuclei in various regions of tumors to 
obtain the overall average index

 22,23
.   

This work showed a strong positive correlation in 
Ki67 staining between the glandular compartments 
in most of the types of endometrium lesions, also 
showing statistically marked differences between 
the same groups. This may mean that the estrogen 
is a mediator of proliferative process and as 
indicated by the comparable values of Ki67 marker 
in different tissue

 11
.  

On the other hand, a high expression of Ki67 
shown in sections of polyp; however, the highest 
mean of that expression was in those of low age. 
This finding indicated that the processes of 
proliferation is essential in the polyp‘s 
pathogenesis and goes with the hypothesis that 
estrogen encourages endometrial lining's 
proliferation and growth, whereas progesterone 
acts as antagonist for estrogen-driven growth and 
assists differentiation

 11,23
. 

Glands with little proliferating mode were not- 
infrequent after menopause as the uterine mucosa 
responded to sustain stimulation of estrogen even 
it is low. The postmenopausal women possess an 
increased capability for androstendione‘s 
conversion, mostly that from adrenal gland, into 
estrone in the fatty tissues of the body due to the 
effect of aromatase

 11,42
. 

A motivating observation in this study indicated 
that the cases of polyp exhibited features of low 
proliferative activity (low positive immunoreactivity) 
in comparison with those of endometrial 
carcinoma. Authors considered such findings as a 
favorable prognosis for any case of polyp 

11
.  

This work showed that 11/16 (68.8%) cases of 
benign causes of AUB exhibited Ki67 expression 
of less than 25%. These findings are according to 
those of Shalini et al, 2019, and of Zimik et al, 
2020 

28,29
. 

On the other hand, 14/15 (93%) cases of 
endometrial hyperplasia presented with Ki67 
expression of less than 25%. These observations 
were similar to those of other workers, who 
observed increased Ki67 expression in cases of 
endometrial hyperplasia with or without atypia to 
cases of endometrial carcinoma when compared 
with those in benign conditions

 28,29,38
.  

The current study revealed that Ki67 found 
positive in most cases of endometrial hyperplasia 
with a 13% and 14% as mean percentage of 
positivity in hyperplasia without atypia and atypical 

hyperplasia respectively. The positivity varied from 
0% to 25% in non-atypical hyperplasia group and 
5% to 25% in atypical hyperplasia group. Our 
observations were similar to those of Shalini et al, 
2019 

29 
.As hyperplasia progresses toward atypia; 

there is a decrease in apoptosis with increased 
proliferation. Therefore, Ki67 expression with Bcl2 
may have some role as a marker of endometrial 
hyperplasia progression to carcinoma

 29
.  

In fact, Doherty reported that a 30% of cases 
with atypical form of hyperplasia had 
synchronously endometrial cancer, however, the 
data of reports (especially -population -based) not 
satisfactory, but atypia progression to carcinoma 
was high

 8
.   

As shown in our study, Stoenescu, reported that 
cases of hyperplasia and carcinoma showed more 
intensity of Ki67 staining in comparison with those 
of benign conditions

 43
.  

In cases of hyperplasia, Ki67 index was not high 
and its expression is raised as there is a disease 
progression from atypical hyperplasia to carcinoma 
as shown by study of Masood et al, 2017

 44,45
.  

Specialized histopathological lesions formulated 
as endometrial hyperplasia sometimes forego 
endometrial (endometrioid) carcinoma and 
presently it believed there is a series of alterations 
that progressed to endometrioid carcinoma

 38
.  

Hyperplasia in usual is correlated with 
exogenous estrogen stimulation, so estrogen is 
regarded as an endometrial carcinogen

 43
. 

Regarding the cases of carcinoma, this study 
revealed that 8/20 (40%) of sections exhibited 
expression of the Ki67 of more than 25%. Similar 
observation was found by others

 23,29,30,41
. 

The approximate mean percentage of 
expression of the Ki67 positive cells in carcinoma 
of the colon, skin, and  bladder are  40%-70%, 
while that of endometrial carcinoma ranged from 
2% to 30%

11
.  

The mean percentage of expression of Ki67 in 
cases of cases of carcinoma in this work was 34%. 
These observations were similar to those of Zimik 
et al who reported high expression of Ki67 noticed 
in cases with endometrial cancers

 28
.   

A study of Al-Nuaimi et al, 2020
 23

, reported that 
the immune-expression of Ki67 was shown in 
(45%) of the females of the carcinoma of breast in 
Nineveh province. 

Carcinogenesis is a multiple –steps process that 
enrolls the induction of mutational activation in 
tumor suppressor genes, increased cellular 
proliferation and angiogenesis for tumor growth

 11
. 

To detect biomarkers, which have potential 
importance in several cancer types, 
immunohistochemistry may be useful. Ki67 among 
markers that can utilized for purposes (diagnostic 
and prognostic) in endometrial carcinoma

 22
. 



Clarification of Ki67 Expression in ..                                                                      Sura Atallah Mahmoud Al-Nuaimy 

Ann Coll Med Mosul December 2021 Vol. 43 No.2                                                                                                     187 

A number of studies describe Ki67 as a 
prognostic biomarker, showing correlation between 
Ki67 score and well-known pathological prognostic 
parameters of endometrial carcinoma as grade, 
stage, myometrial invasion's depth, and cancer 
outcomes

 30,41
. 

Jiang et al, 2020
 41

 reported a correlation 
between expression of the Ki67 score and 
histotype, estrogen receptors, progesterone 
receptors. He showed that cut off value of 38% to 
predict the cancer recurrence. 

On the other hand, Gharib et al, 2020 
30

 
concluded that there is a marked association 
between expression of the Ki67 and poor tumor 
characteristics. 

Regarding this work, there was increase in 
expression of Ki67 in cases of endometrial 
carcinoma in comparison with those with 
proliferative endometrium, hyperplasia, 
endometritis and polyp

 38
.   

Mean Ki67 values were higher in cases with 
proliferative endometrium compared to carcinomas 
and hyperplasia (P <0.01) and there is a marked 
variation was noticed between the mean Ki67 
values of cases with proliferative endometrium and 
hyperplasia. 

Authors reported Ki67 are positive in all types of 
endometria with active mitosis: proliferative, 
hyperplastic, and all kinds of carcinoma and 
suggested that Cyclin D1 expression of more than 
30% accompanied with Ki67 expression of more 
than 30% may be considered as an indication of 
atypical hyperplasia, whereas a Ki67 expression of 
more than 57% in the same is marker of 
endometrial carcinoma

 38
.  

In the present work, the p value for expression of 
Ki67 was statistically significant for hyperplasia 
versus endometrial carcinomas as seen in those of 
another work 

5
.  

In the perimenopausal years an ovulatory cycles 
are so common that cause alterations in the 
endometrium which in turn and leads to irregular 
bleeding. Perimenopause as World Health 
Organization (WHO) defined it as the two to eight 
years before menopause and the one-year beyond 
the final menstrual cycle. 

In the present study, high Ki67 labeling index 
seen in all cases of endometrial carcinoma 
whereas low Ki67 labeling index observed in all 
cases of endometrial hyperplasia. Moderate Ki67 
was seen in 2 cases of hyperplasia. These findings 
are similar to those of Li et al 

14
 and of Zidan et al, 

2015 
40

 who observed increased Ki67 positivity in 
endometrial carcinoma compared to endometrial 
hyperplasia, however, Shevra  et al, 2015 

34
 also 

found high Ki67 labeling index in one hundred 
percent of endometrial carcinoma but it is high also 
in 77.65% of endometrial hyperplasias.  

The limitation of the current study is the sample 
size is small. There is a need for a larger sample 
size to give a better perception for the various 
endometrial findings in cases, which are presenting 
with AUB in clinical practice

 28
. 

The relation of Ki67 expression with the age of 
the patients was not statistically significant 
(P<0.05), this result is similar to that of others, 
however the Li et al.2019

 14
 found a significant 

relation of Ki67 with the age, that patients with high 
-Ki67-expression were younger than those with 
lower Ki67 expression. 

A precise marked correlation between the Ki67 
expression and tumor grade been registered in 
several reports. A similar result was observe in the 
current study. One of the three components of the 
modified Bloom-Richardson grading system of 
breast cancer was the mitotic index. It well known 
that there is an association between histologic 
grade and poor prognosis. In current study Ki67, 
expression found to increase with increasing the 
tumor's grade. This is in accordance with the well-
documented view, that proliferating cells do not 
differentiate in usual while cells when 
differentiating usually, their dividing stopped. In 
addition, Ki67 scores related to endometrial 
carcinoma's grade 

38
.  

In the study of Al-Nuaimi concluded that the 
cases breast cancer that has high Ki67 expression, 
there is a poor prognosis, however, the response is 
better to Neoadjuvant Chemotherapy, as there is 
an increase in sensitivity to cytotoxic drugs by the 
dividing cells.  

In the breast cancer, Ki67 expression regarded 
as a predictive marker in addition to added 
estrogen and progesterone receptors for prognosis 
prediction. In fact, a large prospective work among 
cases with endometrial and  breast cancer with 
different Ki67 expression and various added 
estrogen and  progesterone receptors cancer 
phenotypes is required to identify the role of  Ki67 
in prognosis and prediction

 23
.  

Among various endometrial tumor sampling 
protocols, the most consistently reported is the hot 
spot scoring and it is the best fruitful tool to score 
Ki67. It has an excellent intra observer agreement - 
and inter -observer agreement in comparison with 
whole slide and invasive edge scoring system. It 
has a marked importance for window studies that 
use Ki67 primarily as outcome measure. The 
endometrial biopsy taken before the intervention 
commonly found in comparison with the 
hysterectomy's specimen that is finally beyond the 
treatment to identify the response

 22
. 

Mean percentage of Ki67 expression in section 
of endometrial carcinomas in the current work was 
similar to that of other studies, Liu et al, 2014 

46
, 
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who utilized Ki67 median to disconnect tumors into 
high and low Ki67 expression

 22
. 

As one of primarily used outcome measure, 
there is an increase in the role of Ki67 as window 
(pre-surgical) researches in endometrial cancer. 
Not as the case of breast cancer, however, the 
guidelines optimizing its measurements is lacking 
and its clinically relevant value as a response- 
biomarker is not determined yet. Therefore, it is 
crucial that Ki67 scoring protocols are standardized 
and its correlation with patients survival need to be 
thoroughly assessed, to be capable for clinical 
interpretation of the data of these studies

 23
. 

Depending on the international working group, 
guidelines of Ki67 in breast cancer, whole slide, 
hot spot and invasive edge scoring strategies 
should be advocated 

23
. 

Ideally, this should include examining the similar 
novelty of therapy prior and beyond surgical 
operation and assess changes in pre-surgically 
Ki67 score beside longer-term cancer-specialized 
and recurrence free survival as outcomes 
variables. Depending on baseline, Ki67 score, the 
stratification of the response to treatment is 
performed

 22
. 

Further work needed to correlate the Ki67 score 
with pathologically specific prognostic parameters, 
including grade, stage, and myometrial invasion's 
depth. Authors reported high Ki67 was relate with 
poor cancer outcomes; however, it is not 
independent of other factors of prognosis 

23
. 

On the other hand, studies and suggested that 
there is a deregulation of cellular proteins 
(mutations in PTEN tumor suppressor, and p53 
genes), and therefore they may contribute in 
endometrial carcinogenesis

 45-47
 ,such these works 

are suggested in our locality in future. 
Moreover, further work is recommended to study 

the expression of estrogen receptor, progesterone 
receptor, p53 and Ki67 in cases of endometrial 
carcinomas

 46,47
. Follow up studies are needed to 

elucidate the Ki67 expression after chemotherapy 
as authors observed that Ki67 was markedly 
decrease after chemotherapy, also they observed 
that the cases with breast cancer and show 
negative estrogen receptor but high Ki67 
expression have better response

 48,49
.  

 
In conclusions: Analysis of 

immunohistochemical expression of Ki67 in 
sections of women presented with AUB revealed 
that there is a relation with the age of patients. A 
significant association between expression of the 
Ki67 and poor tumor characteristics concluded. 
Significant differences was shown between the 
expression of the Ki67 in sections of proliferative 
phase and those of endometrial hyperplasia ,while 
significant differences was found between the 

expression of the Ki67 in sections of endometrial 
hyperplasia and those of endometrial carcinoma. 
Using of Ki67 as diagnostic and prognostic tool in 
endometrial carcinoma may be conclude. 
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