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Abstract 

This is analytical retrospective case controlhospital based study was conducted 

at Alamal Hospital and Altayseer-2 labrotary in Khartoum state during the 

period from April 2018 to August 2018. 

The  studyaimed  to  detect  estrogen receptor  expression   in  ovarian  tumors  

using immunohistochemistry. 

Fifty seven paraffin blocks  were collected from patients samples  previously 

diagnosed as ovarian  tumors,  40 (66.6%)  samples  were  malignant  and  17  

(33.4%)  samples  were benign. The histopathological subtype of malignant 

samples includes 24 (40%) serous adenocarcinoma, 5 (8.3%) mucinous 

adenocarcinoma, 8 (13.3%) granulosa cell tumors and 3 (5%) non epithelial 

tumor.  

One  section  of  3μm  was  cut  from  each  paraffin  block,  then  stained  by 

immunohistochemical  method  (new  indirect  technique)   for  detection  of  

ER expression. The data obtained was analyzed using SPSS program version 

16. 

The age of studypopulation range between 28 and 70 years with mean age of 49 

years. Most of patients were younger than 50 years representing 32(56%) and 

the remaining 25(44%) were older than 50 years. 

ER  expression  was  revealed  positive  result  in  3  (7.5%)  samples  in 

malignant tumor  while  37 (92.5%)  samples  showed  negative  expression, In 

benign ovarian tumors positive expression was found in 2 (11.7%) samples and 

15(88.3%)  samples  showed  negative  expression,  this  result  showed 

insignificant association  between  ER expression  and  malignant  ovarian  

tumors  (P. value =0.27). 

The study conclude that no association between ER expression and types of 

ovarian tumors. 
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صانًسرخه  

يسرشفٗ ويشٚد ْزِ انذساتح انًسرشفٕٚح انرحهٛهٛح الّترشياػٛح انحانح ٔانحانح انضاتطح يٙ 

،  2102إنٗ  اغسطس  2102يٙ ٔلّٚح انخشطٕو، يٙ انفرشج يٍ اتشٚم  2-الْيم ٔيؼًم انرٛسٛش

ْذيد انذساتح نهكشف ػٍ يسرقثلاخ  الّترشٔيٍٛ يٙ أساو انًثٛ  تاترخذاو كًٛٛاء الَّسجح 

 انًُاػٛح .

%( 66.6) 01قانة شًؼٙ يٍ ػُٛاخ يشضٙ كإَا يشخصٍٛ يسثقا تأساو انًثٛ  ،  75يًغ 

%( ػُٛح كاَد أساو يثٛ  حًٛذج. الّٔساو انخثٛثح 0...)05ػُٛح كاَد أساو  يثٛ  خثٛثح ٔ 

%( يٍ انؼُٛاخ ..2) 7% ( يٍ انؼُٛاخ كاَد ٔسو غذ٘ يصهٙ ،ٔ 01) 20كاَرًٕصػح كالّذٙ 

% ( يٍ 7) .%( يٍ انؼُٛاخ كاَد ٔسو انخلاٚا انجشثٕيٛح ، ...0) 2ٔسو غذ٘ يخاطٙ ٔ 

 أساو غٛش انظٓاسٚح . انؼُٛاخ كاَد

ياٚكشٌٔ يٍ كم قانة شًؼٙ ٔ صثغد  .ذى قطغ يقطغ َسٛجٙ ٔاحذ يٍ كم ػُٛح تسًك 

تٕاتطّ طشق كًٛٛاء الَّسجح انًُاػٛح )انطشٚقح انجذٚذج غٛش انًثاششج ( نهكشف ػٍ ظٕٓس 

 يسرقثلاخ  الّترشٔيٍٛ يٙ أساو انًثٛ  تاترخذاو كًٛٛاء الَّسجح انًُاػٛح .

 نرحهٛم انثُٛاخ . 06تشَايج انحضو الّحصائٛح نهؼهٕو الّيرًاػٛح، انُسخح اترخذو 

تُح ، اظٓشخ انذساتح  اٌ  04تُح تًرٕتظ ػًش  51 – 22ذشأحد اػًاس انًشضٙ يا تٍٛ 

 27%( 76ٔيشٚضا تُسثح ) 2.تُح، ٔ كاٌ ػذدْى  71يؼظى انًشضٙ كاَد اػًاسْى اقم يٍ 

 تُح . 71ثش يٍ %( كاَد اػًاسْى اك00يشٚضا تُسثح )

%( ػُٛاخ 5.7) .اظٓشخ انذساتح اٌ ظٕٓس يسرقثلاخ الّترشٔيٍٛ كاٌ يٕية انظٕٓس يٙ 

%( انًرثقٛح ،تًُٛا يٙ أساو 42.7) 5.يقظ يٍ أساو انًثٛ  انخثٛثح ٔ تانة انظٕٓس يٙ  

%( 40.2) 07%( ٔ تانة انظٕٓس يٙ 7.2انًثٛ  انحًٛذج كاٌ يٕية انظٕٓس يٙ ػُٛرٍٛ )

ػذو ٔيٕد ػلاقح راخ دلّنح احصائٛح تٍٛ ظٕٓس يسرقثلاخ الّترشٔيٍٛ ٔأساو  ػُٛح يغ

 (.1.25انًثٛ  )انقًٛح الّحرًانٛح =

خهصد انذساتح انٙ اَّ لّ ذٕيذ ػلاقح تٍٛ ظٕٓس يسرقثلاخ الّترشٔيٍٛ ٔ َٕع أساو انًثٛ  

 . 
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Chapter One 

Introduction 

1.1 Introduction 

Ovarian cancer is any malignant tumor that develops in the ovarian tissues; 

ovarian cancer is commonly classified as epithelial ovarian carcinoma (EOC), 

ovarian germ cell tumor and sex cord-stromal tumor (Zhang and Zhang, 2016). 

Ovarian cancer is one of the most killing gynecological malignancies due to late 

presentation, poor response to therapy and high recurrent rate (Mohammed, 

etal.2014). 

Ovarian cancer is the 8
th

most common cancer among women, according to 

global estimates 225,000 new cases were detected each year and 140,000 people 

annually die from the disease (Ferlay, et al. 2010). 

In Sudanese population ovarian cancer was the third most commonly diagnosed 

cancer among women after breast and cervix (Saeed, etal. 2016). 

The exact causes of ovarian cancer is still unclear however a number of risk 

factors for developing ovarian cancer such as early menarche and menopause, 

null parity, age atmenopause, obesity,hormone replacement treatment during 

menopause, and ethnicityhave been identified( Dossus, et al. 2010;Setiawan, et 

al. 2012 ). 

Most of these risk factors are associated with the changes in levels of sex 

hormones during women’s lifetime. Of these sex hormones, estrogen has an 

effect on ovarian cell proliferation, which is shown by studies suggesting that 

women who have postmenopausal hormone replacement therapy (HRT) with 

estrogen for 10 years or longer have an increased risk of developing ovarian 

cancer(Vo, et al. 2007). 
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Symptoms  of  ovarian  cancer in  early  stage  disease  are  often  vague  and  

ill–defined.  Advanced  disease  can  present  with  pain  in  the  pelvis,  pain  in  

lower stomach, back pain, nausea, weight loss and tiredness (Soumit, et al. 

2016). 

Methods of diagnosis of ovarian cancer are imaging tests (ultrasonography, 

computed tomography and magnetic resonance imaging), serum tumor 

biomarker (CA125, HE4), fine needle aspiration (FNA) and 

immunohistochemistry (IHC) (Melissa, 2015; Soumit, et al. 2016). 

Treatments for ovarian cancer are surgery, chemotherapy, hormone therapy, 

targeted therapy (Michelle, et al. 2009). 

Estrogen receptors are located in the tissues of the female reproductive tract and 

breast as one would expect, but also in tissues as diverse as bone, brain, liver, 

colon, skin, and salivary gland. In evolutionary terms, the estrogen receptor is 

an ancient protein that is expressed in all vertebrates and a few 

invertebrates(Eyster, et al. 2016). 

Estrogen acts via two nuclear receptors, estrogen receptor alpha (ERα) and 

estrogen receptor beta (ERβ) which are coded from two separate genes, ERα 

and ERβ, located on chromosomes 6q25.1 and 14q22-24, respectively 

(Lindgren, et al. 2004). 

Estrogenreceptors mediate the effects of female steroid hormones on 

proliferation and apoptosis of ovarian cancer cells (Modugno, et al.2012). 

The expression of ER was more in malignant tumors than borderline and benign 

(Sylvia, et al. 2012). 

 

 



3 
 

1.2 Objective: 

To detect estrogen receptor expression in ovarian tumors, 

byimmunohistochemical   method and its correlation with histopathological 

diagnosis and tumor grades. 
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Chapter Two 

LiteratureReview 

2.1 Scientific background: 

Ovarian cancer is the most lethal gynecologic cancer. Less than one-half of 

patients survive for more than five years after diagnosis. Ovarian cancer affects 

women of all ages but is most commonly diagnosed after menopause.  More 

than 75% of affected women are diagnosed at an advanced stage because early-

stage disease is usually asymptomatic, the majority of cases are sporadic, and 

only 5% to 10% of ovarian cancers are familial (Christine, et al. 2000, Chyke, 

etal. 2016). 

2.2 Structure of the ovary: 

The ovaries are paired sex glands or gonads in female and are concerned with 

germ cell maturation, storage and its release. The ovary is covered by a single 

layer of cuboidal cells known as germinal epithelium. The substance of the 

gland consists ofouter  cortex  which  shows  the  structural  changes  during  

ovular  cycle. The medulla consists  of  connective  tissue,  some  unstrapped  

muscles,  blood  vessels  and  nerves.Medulla also has hilus cells (Shivaji and 

Panchaksharayya, 2016). 

The body of the ovary consists of spindle-shaped cell; fine collagen fibers and 

ground substance which together constitute the ovarian stroma which contain 

cells resemble fibroblasts and smooth muscle cells. In the peripheral zone of the 

stroma (cortex) are numerous follicles which contain female gametes in various 

stages of development.In  addition,  there  may  also  be  post-ovulatory  

follicles  of  various  kinds,  namely corpora lutea (responsible for estrogen and 

progesterone production), degenerate and former corpora lutea (corpora 

albicantes) and degenerate (atretic) follicles  (Barbara and John, 2000). 
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2.3 Disorders of the ovary: 

2.3.1 Benign disorders: 

2.3.1.1 Serous cystadenoma: 

Serous cystadenomas are common and account for approximately 25% of 

benign ovarian  neoplasm,  bilaterally  in  12–23%  of  cases,  ovarian  serous  

cystadenomaarises  from  the  surface  epithelium  of  the  ovary  depending  on  

the  amount  of  the fibrous tissue and are usually oval, about 3–10 cm in 

diameter, with a glistening surface and cystic fluid is clear to yellowish 

(Ahmad, etal. 2016). 

2.3.1.2 Mucinous cystadenomas: 

Mucinous cystadenoma are benign epithelial tumors that are typically 

multilocular, thin walled cysts with smooth external surface containing 

mucinous fluid. These are the largest tumors of ovary, of all ovarian tumors, 

mucinous tumors comprise 12% to 15% and 75% of all mucinous tumours are 

benign (Humera, etal. 2011). 

2.3.1.3 Ovarian cystadenofibroma: 

Ovarian cystadenofibroma is a relatively rare benign ovarian tumor that 

contains both epithelial and fibrous stromal components, that is seen in women 

aged 15–65 years. The routine imaging features of this tumor may mimic a 

malignant neoplasm, but the presence of the fibrous component often gives a 

specific/characteristic MRI appearance that may help differentiate it from 

malignant ovarian tumors (Ashishand Khaled, 2010). 

2.3.1.4 Struma ovarii: 

Struma ovarii is a very rare and usually benign ovarian tumor. It accounts for 

0.3–1% of all ovarian tumors and for 3% of all mature teratomas. Struma ovarii 

is the most common form of monodermalteratoma and is characterized by the 

presence of macroscopically and histologically detectable thyroid tissue 
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containing variablesized follicles with colloid material, strumaovarii presents as 

a multi-cystic mass with  a  peak  incidence  in  the  5th  decade  of  life  and  

peak  age  at  presentation  of50 years (Martine, etal. 2014). 

2.3.1.5 Benign cystic teratomas: 

Mature cystic teratoma is the most common ovarian neoplasm and affects 

mostly young patients. It is a benign germ cell tumor consisting of at least two 

of the three embryogenic  germ  cell  layers,  and  usually  contains  ectodermal  

(skin,  brain), mesodermal  (fat,  bone)  and/or  endodermal  (thyroid  tissue, 

gastrointestinal  and bronchial epithelium) mature tissue (Pietro, etal. 2016). 

2.3.1.6 Benign brenner tumor: 

Brenner tumors are composed of epithelial elements histologically resembling 

urothelium. Brenner tumors comprise less than 5% of all benign epithelial 

tumors. Most of them are found incidentally and are of less than 2cm in size. 

These tumors were seen in all age groups and 3.6% cases were seen in the 

pediatric age group. Microscopically,  they  show  well  defined  small  nests  of  

transitional  cells  with intervening  fibromatousstroma. Nuclei show typical 

grooved coffee bean appearance (Ghartimagar, etal. 2013). 

2.3.1.7 Ovarian fibromas andfibrothecomas: 

These are benign tumors of stromal origin. Fibromas originate from spindle 

cells producing collagen and can be associated with ascites. Fibrothecomas 

originate from both spindle and theca cells and may produce a small amount of 

estrogens. Fibromas and fibrothecomas can also show cystic areas, due to 

hemorrhage, edema or necrosis within the stromal tissue; frequently the lesions 

show little peripheral vascularity(Ahmad, etal. 2015). 

 

 

 



7 
 

2.3.2 Malignant disorders: 

2.3.2.1 Serous cystadenocarcinoma: 

Serous carcinomas are the most common form of ovarian carcinoma and make 

up 30-70% of all diagnoses; it is classified as low grade or high grade on the 

basis of the extent of nuclear atypia and mitosis morphologically, low -grade 

serous carcinoma  has  minimal  nuclear  atypia,  and  mitoses  are  rare,  high -

grade  serous carcinoma, on the other hand, is characterized by marked nuclear 

atypia and more mitoses.  Low-grade and high-grade carcinomas are different at 

the genomic and molecular levels (Daniel, etal. 2009, Elham, 2013). 

2.3.2.2 Mucinous cystadenocarcinoma: 

The mucinous cystadenocarcinoma of the ovary accounts for 5-10% of all 

ovarian mucinous tumors even in adults. The mucinous tumors are filled with 

mucus -like material, this mucus is produced by mucus-secreting goblet cells 

very similar to the cells lining normal intestine.  These tumors may become 

verylarge.  The cystadenocarcinomas  contain  a  more  solid  growth  pattern  

with  the  hallmarks  of malignancy cellular atypia and stratification, loss of the 

normal architecture of the tissue,  and  necrosis.  The appearance can look 

similar to colonic cancer.  The mucinous ovarian cancer sometimes associated 

with pseudomyxomaperitonei(Jitendra, etal. 2015). 

2.3.2.3 Clear cell adenocarcinoma: 

Ovarian clear-cell adenocarcinoma (CCA) accounts for 10% of all epithelial 

ovarian cancers. It typically occurs at a younger age and diagnosed at an early-

stage disease, clear cell carcinoma has also been associated with endometriosis 

and displays theFollowing architectural and cytological features papillary, 

tubulocystic or solid architecture;  hobnail  tumor  cells  with  clear  cytoplasm  

(Catherine,  et  al.  2015,Lauren, et al. 2015). 
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2.3.2.4 Endometrioid adenocarcinomas: 

Ovarian endometrioid carcinoma (ECs) comprises 10–20% of all epithelial 

ovarian cancer cases; highly resemble endometrioid carcinomas of the uterus in 

morphology,occur most frequently in women of premenopausal age, and most 

are found at an early  stage .  Most  ECs  are  low-grade  adenocarcinomas  and  

seem  to  arise  from endometriotic cysts, up to 42% of cases have evidence of 

endometriosis (Prat,et al. 2012). 

2.3.2.5 Malignant brennertumors: 

Malignant Brenner tumors are very rare; they are large, friable tumors, partly 

cystic, which show histologically continuity between benign mesonephric-type 

nests and malignant epithelial tumor tissue that is of transitional, squamous, or 

glandular type (Albert, et al. 2003). 

2.3.2.6 Malignant germ cell tumors: 

Ovarian malignant germ cell tumors (OMGCTs) are heterogeneous tumors that 

are derived from the primitive germ cells of the embryonic gonad. OMGCTs are 

rare, accounting for about 2.6% of all ovarian malignancies, and typically 

manifest in adolescence. There are different histological subtypes of OMGCTs 

as:Dysgerminoma, immature teratomas, yolk sac tumors andembryonal 

carcinomas.  Malignant ovarian germ cell tumors  spread  in  the  same  manner  

as  epithelial  ovarian  neoplasms  but  are  more likely to involve regional 

lymph nodes. Suspicious areas may be sampled during surgery. Because 

OMGCTs are almost always unilateral and are chemosensitive, fertility-sparing 

surgery is the standard of care (Shaaban, etal. 2014). 

2.3.2.7 Sex cord stromal tumor: 

Sex cord stromal tumors of the ovary are rare, making up approximately 8% of 

all ovarian  neoplasms  derived  from  the  sex  cords  and  specialized  stroma  

of  the developing gonad. Stromal tumors may arise from female-type 
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(granulosa, theca) and male-type cells (Sertoli, Leydig) as well as other 

indifferent sex cord derivatives. Sex cord stromal tumors of the ovary affect all 

age groups and account for most of the hormonally active ovarian tumors that 

show estrogenic effects or virilization. The most common stromal tumor is the 

granulosa cell tumor (Seung, etal. 2005, Melissa and Daniel, 2010). 

2.4 Epidemiology of ovarian cancer: 

Ovarian cancer is the eighth most common cancer among women, and it 

includes about 4% of all women’s cancers this disease has high morbidity and 

mortality rates among cancers of the reproductive system according to global 

estimates 225,000 new cases were detected each year, and 140,000 people 

annually die from the disease (Ferlay, etal. 2010). 

In a more recent data set (2009-2010) from the national cancer registry for 

Khartoum state alone, ovarian cancer was the fourth most common cancer in 

women, with an estimated incidence rate of 188 per 100,000 populations, a 

gender specific rate of 8.0 per  100,000  population,  and  an  age-standardized  

rate  (ASR)  of  7.0  per  100,000 population furthermore, neither the morality 

rate for ovarian cancer nor the survival rate in Sudan has previously been 

described, the majority of patients presenting with advanced stage disease were 

not thoroughly investigated or treated symptomatically(Saeed, et al. 2014). 

2.5 Risk factors of ovarian cancer: 

2.5.1 Age: 

The risk for ovarian cancer increases with age.  The majority of patients are 

postmenopausal, with 80% of cases diagnosed being older than 50 years, and a 

peak incidence of 61.8 per 100,000 women is observed in the 60-64 year old 

age group(Jermaine, et al. 2015). 
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2.5.2 Family history: 

The greatest risk factors of ovarian cancer are a family history and associated 

genetic syndromes, women with a strong family history of breast and/or ovarian 

cancer are a high-risk group who may carry a mutation of the BRCA1 and 

BRCA2 genes. These women have a risk of ovarian malignancy of up to 50% 

(Cleola and Michael, 2003). 

2.5.3 Hormone replacementtherapy: 

Application of hormone replacement therapy (HRT) was found to be a risk 

factor for ovarian cancer. An approximately 22% increased risk of ovarian 

cancer over 5 years was seen in postmenopausal women using unopposed 

estrogen as HRT. The risk was still significantly increased (by approximately 

10%) by the application of a combination of estrogen and progestin, the 

incidence of ovarian cancer increased with longer duration of HRT therapy 

(Felicitas and Theresia,etal.  2014). 

2.5.4 Obesity: 

Increased  body  weight  was  associated  with  an  increased  risk  of  ovarian  

cancer; particular, in the premenopausal period (Liu, et al. 2015). 

2.5.5 Chronic inflammation: 

Chronic  inflammation  has  been  proposed  as  the  possible  causal  

mechanism  that explains the observed association between certain risk factors, 

such as the use of talcum powder in the pelvic region and epithelial  ovarian 

cancer, other factors potentially  associated  with  ovarian  inflammation  (pelvic  

inflammatory disease, human papilloma virus infection ) found an increased 

risk of endometrioid and clear cell  ovarian cancer  only among women with a 

history of endometriosis (Merritt,et al. 2008). 
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2.5.6 Dietary factor: 

Epidemiologic studies have suggested that some dietary factors may play a role 

in the  etiology  of  ovarian  cancer, suggested  that  ovarian  cancer  risk  was  

positively associated with higher consumption of dietary cholesterol and eggs 

and inversely associated  with  higher  intake  of  total  vegetables  and  

cruciferous  vegetables  and supplementation of vitamin E (Pan, et al. 2004). 

2.5.7 Smoking: 

Cigarette  smoking  regarding  as  a  potential  risk  factor  for  ovarian  cancer  

,The strongest  association  appears  to  be  with  mucinous  ovarian  tumors,  

while  the association with other histological types is less certain (Mette, et al. 

2013). 

2.5.8 Parity: 

Parity refers to number of births in women lifetime. Parous women have a lower 

risk for ovarian cancer than nulliparous women. Women with term pregnancies 

versus failed pregnancies have lower odds ratios, with a risk reduction of about 

14% for each subsequent pregnancy after the first. Data suggest a 40% decrease 

in risk for epithelial ovarian cancer with the first birth. This data support 

theories that suggest that the hormonal changes associated with pregnancy 

provide a respite from continuous ovarian exposure to estrogen, known 

mitogen. (Pike, et al. 2004)    

2.6 Diagnosis of ovarian cancer: 

2.6.1 Imaging tests: 

2.6.1.1 Ultrasonography: 

Transvaginal ultrasonography (TVS) has been shown to be the most effective 

means to screen for ovarian cancer.  TVS is accurate in detecting abnormalities 

in ovarian volume and morphology, but is less reliable in differentiating benign 
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from malignant ovarian tumors, TVS is sensitive, but has a low positive 

predictive value (John and John, et al. 2014). 

2.6.1.2 Computedtomography (CT): 

Is the preferred technique in the pretreatment evaluation of ovarian cancer to 

define  the  extent  of  disease  and  assess  the  likelihood  of  optimal  surgical 

cytoreduction.  CT has been shown to predict suboptimal cytoreduction with 

sensitivity of 79% and specificity of 75%. However, accuracy varies 

considerably among  institutions,  CT  is  also  particularly  helpful  in  the  

identification  of  fat components in mature cystic teratomas (Veena and 

Susanna,et al.  2010). 

2.6.1.3 Magnetic resonance imaging (MRI): 

MRI is an essential problem-solving tool to determine the site of origin of a 

pelvic mass,  and  is  effective  for  the  diagnosis  and  accurate  

characterization  of  a  wide spectrum of ovarian masses as non-neoplastic or 

neoplastic (Pietro, et al. 2016). 

2.6.2 Fine needle aspiration cytology (FNAC): 

Image guided FNAC from ovarian lesions are being increasingly used for 

diagnosis of ovarian lesions. FNAC can reliably distinguish between benign and 

malignant ovarian lesions. FNAC helps in reaching an early diagnosis in 

advanced ovarian cancers (Soumit, et al. 2016). 

2.6.3 Serum tumor biomarker: 

2.6.3.1 Cancer antigen 125 (CA125): 

Cancer  antigen  125  (CA-125)  is  a  high  molecular  weight  glycoprotein  

that  is expressed  by  a  large  proportion  of  epithelial  ovarian  cancers.  

Elevated CA 125 values most often are associated with epithelial ovarian 

cancer, so CA-125 has become well established as a tumor marker for epithelial 

ovarian cancer. However, the sensitivity and specificity of CA-125 is known 
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tobe poor. It is only raised in approximately  50%  of  stage  I  epithelial  

ovarian  cancers  and  in  75%  to  90%  of patients with advanced disease and 

false-positive results have been noted in many medical disorders, both 

malignant and benign (Jose, et al. 2011). 

2.6.3.2 Human epididymisprotein 4 (HE4): 

HE4 is a glycoprotein secreted by müllerianepithelia of the female reproductive 

tract as well as male epididymis, its role as a potential biomarker for ovarian 

cancer and HE4 may serve as a useful prognostic biomarker for ovarian. 

Elevated levels ofHE4 are associated with increases stage, grade, and is strongly 

expressed by the most common ovarian tumor subtypes (serous and 

endometrioid).  HE4 is both more sensitive and specific than CA-125 in 

detecting early-stage ovarian cancer and is not associated with benign 

conditions to the same degree, enabling HE4 to distinguish malignant  ovarian  

tumors  from  benign  cystic  lesions  (Alison  and  Ronny,  2010,Archana, et al. 

2013). 

2.6.4 Immunohistochemistry: 

Immunohistochemistry (IHC), which are useful in the diagnosis of ovarian 

tumors (mostly  neoplasms  but  also  a  few  tumor-like  lesions),  each  of  the  

three  main categories  of  ovarian  tumors  has  distinctive  

immunohistochemical  features  and stains  can  be  used  to  suggest  or  

confirm  a  diagnosis.  IHC is often useful to differentiate between primary 

ovarian adenocarcinoma and metastatic adenocarcinomas specially those of 

colorectal origin (Divya and Mandakini,etal.  2013). 

2.7 Treatment of ovarian cancer: 

2.7.1 Surgery: 

Surgery is the primary treatment for ovarian cancer.  It is used for staging and 

cytoreduction (debulking), surgical staging involves total abdominal 
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hysterectomy bilateral salpingo-oophorectomy (TAHBSO), and the removal of 

pelvic and para-aorticlymph  nodes  and  omentum, as  well  as  other  

supplemental procedures,unilateral salpingo-oophorectomy, preserving the 

uterus and contralateral ovary, is an option for  women  with  early  stage 

invasive  epithelial ovarian cancers, lesions  with low potential for malignancy 

(lesions with histologically abnormal cells that are judged to have a low 

likelihood of developing into cancer), germ cell tumors, or sex cord–stromal 

tumors (Michelle, et al. 2009, Chyke, et al. 2016). 

2.7.2 Chemotherapy: 

Chemotherapy is the main standard adjuvant treatment for ovarian carcinoma, 

chemotherapy-based platinum and paclitaxel is currently considered the 

standard treatment after surgical staging and resection of abdominal and pelvic 

disease.A high  proportion  of  patients  (60–80%)  with  advanced  ovarian  

epithelial  cancer respond to first-line chemotherapy, but most of these patients 

(about 70% ) will later have  disease  progression  and  thus  be  candidates  for  

second-line chemotherapy (Alberto, et al. 2010). 

2.7.3 Targeted therapy: 

The use of targeted biologic agents is the effective treatment of recurrent 

ovarian cancer, a variety of molecular targeted agents, the majority of which are 

monoclonal antibodies and small-molecule protein-kinase inhibitors, have been 

explored in the management of ovarian cancer. The antiangiogenic agent, 

bevacizumab, has been reported  as  the  most  effective  targeted  agent  that  

target  the  vascular  endothelial growth factor (VEGF) pathway (Hiroaki, 

2010). 
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2.7.4 Hormone therapy: 

Hormone  therapy  is  classified  under  other  drugs  that  are  potentially  

effective  as approved treatment for recurrent forms of epithelial ovarian cancer, 

which include tamoxifen (antiestrogen) (Yoshihito and Hideki, 2013). 

2.8 Estrogen receptor and it relation with ovarian tumors: 

Estrogen acts via two nuclear receptors, estrogen receptor alpha (ERα) and 

estrogen receptor beta (ERβ) which are coded from two separate genes, ERα 

and ERβ, located on chromosomes 6q25.1 and 14q22-24, respectively 

(Lindgre,etal. 2004). Another study has revealed lower levels of ERβin ovarian 

epithelial primary tumors, and only ERαin metastatic tumors (Rutheford, et al. 

2000). 

Steroid hormones are thought to play an important role in the process of 

carcinogenesis in ovarian carcinoma. Estrogen may contribute to initiation 

and/or promotion of ovarian carcinogenesis. It is thus logical to speculate that 

the overexpression of ER should be associated with a poor prognosis (Munstedt, 

et al. 2000) . 

Substantially, many studies have demonstrated that ERβ is highly represented in 

normal epithelial ovarian cells or benign tumors (Cunat, et al. 2004, 

Brandenberger, et al. 1998), whereas ERαis the main form expressed in 

malignant tumors (Cunat, et al. 2004).  
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Chapter three 

Materials and Methods 

3.1 Materials: 

Archived tissue blocks of ovarian tumors were selected for this study. 

3.2 Methods: 

3.2.1 Study design: 

This is analytical retrospective case controlhospital basedstudy aimed to detect 

estrogen receptor expression in ovarian tumors. 

3.2.2 Study sample: 

Fifty seven paraffin blocks were collected from patients samples previously 

diagnosed as ovarian tumors, 40 (70%) of them were malignant and the 

remaining 17 (30%) were benign.  Patient’s identificationinformation and 

histopathological results were obtained from patient’s records. 

3.2.3 Study area: 

This study conducted atAlamal Hospital and Altayseer-2 laboratory in 

Khartoum state. 

3.2.4 Sample processing: 

Section  was  cut  at  3µm  thickness  by  rotary  microtome,  mounted  in 

positively charged slides. 

3.2.5 Immunohistochemical staining: 

Immunohistochemical staining was carried out using new indirect dextran 

polymer immune peroxidase technique. Tissue sections were deparaffinized in 

xylene and rehydrated through graded alcohol (100%, 90%, 70%, and 50%) to 

water. The antigens were retrieved using Dako water path with tris EDTA 

buffer (pH 9) for 5 minutes and then cooled down to room temperature for 20 

min.  Endogenous peroxidase activity was blocked   by 3% peroxidase blocker 
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for 10 minutes.  The slide then treated with anti-estrogen primary antibody for 

20 min at room temperature in a humidity chamber, and then washed in 

phosphate buffer saline (pH 7.4) for 3 minutes. Then incubated in dextran 

polymer-HRB (horseradish peroxidase) secondary antibody for 15 minutes then 

washed in three changes of phosphate buffer saline, after that incubated in 3, 3 

diaminobenzidinetetrahydrochloride substrate solution for  5  minutes,  then  

washed  in  running  water. Then counter stained in Mayer’s haematoxylin stain 

for one minute. After that dehydrated, cleared and mounted in DPX mounting 

media (Bancroft, et al. 2013). 

3.2.6 Result interpretation: 

All quality control measures were adopted. A neg ative control slide was 

completed by omission of the primary antibodies. A known positive estrogen 

receptor section obtained from breast cancer block used as positive control 

during immunohistochemistry staining. Positive staining for estrogen receptor 

appeared as brown particles at the nucleus using X40 lens.Under microscopy, 

detection of more than 5 cells per one field considered positive result. 

3.2.7 Data analysis: 

Data was analyzed using SPSS 16 computer program. Frequency, mean, and 

chi-square test values were calculated. 

3.2.8 Ethical consideration: 

Samples were collected after taking ethical approval from Alamal Hospital and 

Altayseer-2 laboratory to use the tissue blocks for research purposes. 

as 
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Chapter four 

4. Results 

The  study  includes  57  samples,  40(70%)  samples  were  malignant  tumors  

and 17(30%) samples were benign tumors. 

The age of study population range between 28 and 70 years with mean age of 

49 years. Most patients were younger than 50 years representing    32(56%) and 

the remaining 25(44%) were older than 50 years as indicated in table (4.1).  

The histopathological diagnosis of study samples includes 24(40%) serous 

adenocarcinoma, 5(8.3%) mucinous adenocarcinoma, 8 (13.3%) granulosa cell 

tumors, 3(5%) non epithelial tumor and 17(33.4%) benign tumor as showed in 

table (4.2). 

The  tumor  grade  of  study  samples  revealed  13(35%)  sample  were  grade  

I, 14(38%)  sample were grade II, and 10(27%)  sample were  grade III,as 

showed in table (4.3). 

ER positive  expression  was  found  in  3/40(7.5%)  samples  of  malignant 

tumors and 37/40(92.5%) samples showed negative expression,while in benign 

ovarian tumors  positive  expression   was  found  in 2/17(5.8%)  samples  and 

15/17(94.2%)  samples showed negative  expression  for  ER.  This result 

revealed in significant association (P .value = 0.27), as indicated in table (4.4). 
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Table (4.1): Distribution of age group among the study population: 

Age group Frequency Percentage 

Less than or equal  50 years 32 56% 

More than 50 years 25 44% 

Total  57 100% 
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Table (4.2): Frequency of histopathological diagnosis among the study 

samples: 

Histological 

diagnosis  

Frequency  Percentage 

Serous 

adenocarcinoma  

24 40% 

Mucinous 

adenocarcinoma  

5 8.3% 

Granulose cell 

tumor  

8 13.3% 

Non epithelial 

tumor 

3 5% 

Benign tumor 17 33.4% 

Total 57 100% 
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Table (4.3): Distribution of malignant tumor grades: 

Grade  Frequency  Percentage  

GI 13 35% 

GII 14 38% 

GIII 10 27% 

Total  37 100% 
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Table (4.4): Relation between the expression of ER and histopathological 

diagnosis of ovarian tumor: 

Histological 

Type  

          ER expression   total P. value  

Positive  Negative  

Malignant 3(7.5%) 37(92.5%) 40(100%) 

0.27 Benign  2(5.8%) 15(94.2%) 17(100%) 

Total  5 52 57 
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Microphotograph (4.1):  Serous adenocarcinoma showed positive expression 

of ERin the nucleus (40X). 
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Microphotograph(4.2):Serous adenocarcinoma showed negative expression of 

ER in the nucleus (40X). 
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Chapter Five 

5. Discussion, Conclusion and Recommendations 

5.1 Discussion 

The  presentstudy  include  57 samples  of  ovarian  lesions  stained  by 

immunohistochemistry  for detection of  Estrogen Receptor.   Concerning the 

age group of the study population,  the  study  revealed  that  most  of  patients  

were  less  than  50  years indicating that women less than 50 years are more 

affected with ovarian tumor. This result is compatible with Mohammed, et al. 

(2014), who reported that involved age by ovarian carcinoma was the age group 

of 30-40 years. While disagree with Jermaine et al. (2015), who reported that 

risk of developing ovarian cancer increases with age. Also disagree with 

Dominic, et al. (2013), who reported that 80% of all ovarian cancer cases are 

diagnosed after the age of 50 years. 

The  histopathological   diagnosis  of  the  study  samples  revealed  that  more 

frequent  type  of  ovarian   cancer  was  epithelial  ovarian  cancer.  This result 

is compatible with Robert, et al. (2011), who reported that epithelial ovarian 

cancer comprises most malignant ovarian neoplasms.  Also  agree  with  

Colombo,  et  al. (2010),  who  reported  that  about  90%  of  primary  

malignant  ovarian   tumors  are epithelial carcinomas. 

ER expression Positive expression of ERwas found in 7.5% of malignant 

condition compared to 5.8% in benign condition with (p=0.27) which suggest 

that the ER expression was in significant associated between ER expression and 

histological diagnosis. This result is agree with Halon, et al. (2011), who 

reported that expression of ERα in tissue specimens did not reveal any 

correlations between histopathologicalparameters, such as histologictype of 

tumors and ovarian cancer grading. Also disagree with Sylvia , et al. 
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(2012),who reported that expression of ERα was more in malignant than border 

line and benign. Which give significant result, Also disagree with Sieh, et al. 

(2013), who reported that estrogen receptoralpha (ERα)isexpressedin 

approximately 70% of the epithelial ovarian cancer patients andpresents a 

potential drug target for these tumors. 

5.2 Conclusion: 

From this study we concluded that: 

The age of ovarian cancer patients in our samples is commonly less than 50 

years. 

Most histological type of ovarian cancer is epithelial ovarian cancer. 

No association betweenER expression and ovarian tumor. 

5.3 Recommendations: 

From this study we recommended that: 

Further study should be done for expression of ER in ovarian tumors with large 

sample size. 

Carry out further study to assess the expression of ER isoform (alpha & beta) in 

ovarian tumor and analyze it association with histologic type of tumors and 

ovarian cancer grading. 

 

 

 

 

 



27 
 

 

 

 

 

 

References 

 

 

 

 

 

 

 

 

 



27 
 

References 

 Ahmad, AS.,  Marwa, AE. andAkila, M. (2016). Incidental finding of a 

huge ovarian serous cystadenoma in an adolescent female with 

menorrhagia.  SAGE Open Medical Case Reports. 4:1-4. 

 Ahmad, S., Christine, E., Laura, F.,    Jeroen, K.,    Catriona, S., 

Shyamaly, S.,et al.  (2015).  The  characteristic  ultrasound  features  of  

specific  types  of  ovarian pathology (Review). International Journal of 

Oncology. 46(2): 445–458. 

 Ai-Hua, G.,  Liang, Z.,  Xin, C.,  Ying, C.,  Zhen-Zhen, X.,  Ya-Nan, L. 

and  Hong, Z. (2015). Inhibition of ovarian cancer proliferation and 

invasion by pachymic acid.  International Journal in Clinical and 

Experimental Pathology.  8(2):  2235-2241. 

 Albert, A.,Liane, D. and Nathan, Gk. (2003). Diagnosis and Management 

of Ovarian Disorders, 2th Edition, China, Elsevier Science, 93. 

 Alberto, B.,Izaskun, V.,    Angels, R.,  Blanca, F.,  Francesc, C. and  

Carlos, C. (2010). Whole abdominal radiotherapy in ovarian cancer.  

Reports of Practical Oncology & Radiotherapy. 15(2): 27–30. 

 Alison, MK.  andRonny, D. (2010). Ovarian Cancer Pathogenesis: A 

Model in Evolution.  Journal of Oncology. 10: 2-13. 

 Archana, RS, Keith, B. and Robert, CB.  (2013). The Emerging Role of 

HE4 in the  Evaluation  of  Advanced  Epithelial  Ovarian  and  

Endometrial  Carcinomas. HHS Public Access. 27(6): 548–556. 

 Ashish, W. and Khaled, E. (2010). Ovarian cystadenofibroma: A 

masquerader of malignancy. The Indian Journal of Radiology and 

Imaging. 20(4): 297–299. 

 Bancroft, J.D., Layton, C.  andSuvarna,  K.  (2013). Theory and Practice 

of Histological Technique, 7th. Edition, China, Churchill Livingstone, 

418. 



28 
 

 Barbara, Y. and john, WH., Functional Histology. (2000). 4th. Edition, 

Spain,Churchill Livingstone, 342. 

 Catherine,  AS.,  Qin,  Z.,   Anjali,  RJ.,  Alexia,  I.,  Mario,  ML.,    Jason,  

A.K. and Carol, AA. (2015). Ovarian Clear Cell Carcinoma, Outcomes by 

Stage: The MSK Experience. HHS public Access. 139(2): 236–241. 

 Christine, HH.  andJonathan,  SB.  (2000). Ovarian Cancer:  

Epidemiology, Biology, and Prognostic Factors. Seminars in Surgical 

Oncology. 19(1):3–10. 

 Chyke, AD., Anna, RBD. and Allison, EM. (2016). Diagnosis and 

Management of Ovarian Cancer. American Family Physician. 93(11):937-

944. 

 Cleola, A.  And Michael, AQ.  (2003). Screening for ovarian cancer.   

Medical Journal of Australia. 178(12): 655-656. 

 Colombo, N., Peiretti, M., Parma, G., Lapresa, M., Mancari, R., Carinelli, 

S., et al. (2010).  Newly diagnosed and relapsed epithelial ovarian 

carcinoma: ESMO Clinical Practice Guidelines for diagnosis, treatment 

and follow-up.  Annals of Oncology. 21(5): 23-30. 

 Cunat S, Hoffmann P, Pujol P (2004) Estrogens and epithelialovarian 

cancer. GynecolOncol94:25–32 

 Daniel, GR., Gong, Y., Guangzhi, L., Imelda, M., Bin, C.,    Xue, X., et al. 

(2009).Ovarian cancer: pathology, biology, and disease models. 

HHSPublic Access.  14: 2089–2102. 

 Danijela, J.  And Deborah, KA.  (2011). Recent Progress in the Diagnosis 

and Treatment of Ovarian Cancer. HHS public Access. 61(3): 183–203. 

 Divya, K. and Mandakini, MP. (2013). Immunohistochemistry: A 

diagnostic aid in differentiating primary epithelial ovarian tumors and 

tumors metastatic to the ovary. South Asian Journal of Cancer. 2(4): 254–

258. 



29 
 

 Dominic, V., Miriam, D., Lukas, S. and Lisa, W. (2013).  Ovarian Cancer: 

In Search of Better Marker Systems Based on DNA Repair Defects.  

International Journalof Molecular Sciences. 14: 640-673. 

 Dossus L, Allen N, Kaaks R, Bakken K, Lund E, Tjonneland A, Olsen A, 

Overvad K, Clavel-Chapelon F, Fournier A, Chabbert-Buffet N, Boeing 

H, Schutze M, et al.(2010) Reproductive risk factors and endometrial 

cancer: the European Prospective Investigation into Cancer and Nutrition. 

Int J Cancer. 127:442-51. 

 Elham, OH.,Hydi, A.,  Osama, BS.,  Abeer, MM.,  Ali, AA. and  Hazem, 

MA. (2013). Significance of HE4 estimation in comparison with CA125 

in diagnosis of ovarian cancer and assessment of treatment response.  

Diagnostic pathology. 8(11): 1746-1596. 

 Eyster, K.M, (2016). Estrogen receptor methods and protocols. New York, 

springer: 1. 

 Felicitas,M.  andTheresia, T.  (2014). Estrogen Biosynthesis and Action in 

Ovarian Cancer. Frontiers in Endocrinology. 5(192):1-12. 

 Ferlay J.(2010). Estimation of worldwide burdenof cancer 2008: 

GLOBOCAN 2008. International journal of cancer. Int JCancer. 

127(12):2893-917. 

 Ghartimagar, D., Ghosh, A., KC, G., Ranabhat, S. and Talwar, O. 

(2013).Surface epithelial tumors of ovary - an analysis in a tertiary referral 

hospital. Journal of Nepal Pathology. 3: 397-402. 

 Halon A, Materna V, Drag-Zalesinska M, Nowak-Markwitz E, Gansukh T 

Donizy P, Spaczynski M, Zobal M, Dietel M. Lage H, Surowiak P.(2011). 

Esterogen receptor alpha expression in ovarian cancer predicts longer 

overall survival. PatholOncol Res. 17(3):511-8. 



30 
 

 Hiroaki, I.  (2010). Targeted therapies in epithelial ovarian cancer:  

Molecular mechanisms of action. World Journal of BiologicalChemistry. 

1(7): 209–220. 

 Humera, N., Shazia, S., Rizwana, C. and Lubna, EK. (2011). A Large 

UnilocularMucinous Cystadenoma in Third Trimester of Pregnancy. 

Journal of the College of Physicians and Surgeons Pakistan. 21(7): 426-

428. 

 Jermaine, IGC, Kathryn, M.  and Felicity,  M.  (2015). New perspectives 

on targeted therapy in ovarian cancer.  International Journal of Women's 

Health. 7:189-203. 

 Jitendra, KN., Satya, N., Akhil, K., Ramesh, P. and Harvindra, SK.  

(2015).Mucinous Cystadenocarcinoma of Ovary in Preadolescence: An 

Ordinary Tumor but at an Unexpected Age. Clinical CancerInvestigation 

Journal.  4(2): 223-225. 

 John, RVN. and    John,  TH.  (2014). Transvaginal ultrasonography in 

ovarian cancer screening: current perspectives.  

InternationalJournalofWomen'sHealth. 6: 25–33. 

 Jose, AR., Thomas, CK., Marcela, GDC.andAlexander, BO. (2011). 

Ovarian Cancer Screening and Early Detection in the General Population.  

Reviews in Obstetricsand Gynecology. 4(1): 15–21. 

 Karan, MA.,Yashant,  A.,  Hemangini,  T.,  Priya,  H.  and  Pragati,  AS.  

(2016).Juvenile  Granulosa  Cell  Tumour  of  the  Ovary  with  Unilocular  

Pure  Cystic Presentation:  A  Case  Report  and  Review  of  Literature.  

Polish journal of radiology. 81: 120–124. 

 Lauren, PC.,Stephanie, G.,  Yihong, W.,  Ie-Ming, S. and  Angeles, AS. 

(2015).Adenocarcinoma of Mullerian origin: review of pathogenesis, 

molecular biology, and emerging treatment paradigms. 

GynecologicOncologyResearch and Practice. 2(1):110-160. 



31 
 

 Lindgren PR, Cajander S, Bäckström T (2004) Estrogen and progesterone 

receptors in ovarian epithelial tumors. Mol Cell Endocrinol.221:97–104. 

 Liu, Z., Zhang, TT.,Zhao, JJ.,  Qi, SF.,  Du, P.,  Liu, DW. andTian, QB. 

(2015).The association between overweight, obesity and ovarian cancer:  a 

metaanalysis. Japanese journal of clinicaloncology. 45(12):1107-1115. 

 Martine, ID.,Priti, S. and Lindsay, WT.  (2014). Struma ovarii: role of 

imaging.Insightsintoimaging. 5(1): 41–51. 

 Melissa,AM.  andDaniel, WC.  (2010). Molecular Pathogenesis of 

Endometrial and Ovarian Cancer. Cancer Biomark. 9(0): 20-29. 

 Melissa, Y.  (2015). Investigation and management of an ovarian 

mass.Australian Family Physician. 44 (1): 48-52. 

 Merritt, MA., Green, AC., Nagle, CM. and Webb, PM. (2008). Talcum 

powder, chronic pelvic inflammation and nsaids in relation to risk of 

epithelial ovarian cancer. International Journal ofCancer. 122(1):170-6. 

 Mette, TF.,  Susanne,  KK.,  Christian, D.,  Jenny, C.,  Klaus, KA.,  et  al. 

(2013) Cigarette  smoking  and  risk  of  ovarian  cancer:  a  pooled  

analysis  of  21  case–control studies. HHS public Access. 24(5): 989-

1004. 

 Michelle, AR., Patricia, E., Colmar, M. and Maryland. (2009). Ovarian 

Cancer: An Overview. American FamilyPhysician. 80(6):609-616. 

 Modugno F, Laskey R, Smith AL, Andersen CL, Haluska P, Oesterreich 

S.(2012) Hormone response in ovarian cancer: time to reconsider as a 

clinical target. EndocrRelat Cancer.19:R255–79. 

 Mohammed, AAO., Mohamed, EM., Mohamed, Y. and Mohamed, F. 

(2013).Assessment of ovarian tumor marker CA-125 during radiotherapy 

course. Journal of Experimentaland Clinical Medicine. 30:137-139. 



32 
 

 Munstedt, K., Steen, J., Knauf,AG.,Buch, T., von Georgi,R., Franke, FE. 

(2000). Steroid hormone receptors and longterm survival in invasive 

ovarian cancer. Cancer. 89(8):1783-1791. 

 Pan, SY.,Ugnat, AM.,  Mao, Y.,  Wen, SW. and  Johnson, KC. (2004). A 

casecontrol study of diet and the risk of ovarian cancer.  

AmericanAssociation for Cancer Research.13(9):1521-7. 

 Pietro, VF., Giancarlo, A., Saveria, S., Rosario, C., Renato, F., et al. 

(2016). MR imaging of ovarian masses: classification and differential 

diagnosis. Insights into Imaging. 7(1): 21–41. 

 Pike MC, Pearce CL, Peters R, Cozen W, Wan P, Wu AH. (2004). 

Hormonal factor and the risk of invasive ovarian cancer: a population-

based case-control study. Fertility andsterility. 82(1):186-195.  

 Prat, J. (2012).  New insights into ovarian cancer pathology. Annals 

ofOncology. 23(10):111-117. 

 Robert, JMJ., Ronald, DA., Deborah, KA., Barry, B., Robert, AB., Lee-

may, C., et al. (2011). Epithelial Ovarian Cancer. Journal of the 

NationalComprehensive Cancer Network.9:82-113. 

 Rutheford T, Brown WD, Sapi E., et al. (2000) Absence of estrogen 

receptor-beta expression in metastatic ovarian cancer. Obstet Gynecol. 

96:417–421. 

 Saeed IE, Weng HY, Mohamed KH, Mohammed SI. (2014) cancer 

Incidence in Khartoum, Sudan: First results from the cancer registry, 

2009-2010. Cancer Med. 3:1075-1084.  

 Saeed ME, Cao J, Fadul B, Khadioglu O, Khalid HE, Yassin Z, Mustafa 

SM, Saeed E, Efferth T.(2016) A Five-year Survey of Cancer Prevalence 

in Sudan. Anticancer Res. 35(1):279-86. 



33 
 

 Seung,  EJ.,  Sung,  ER.,  Jae,  ML.,  Soo,  YP.,  Soon,  NO.,  Kyoung,  

SC.,  et  al. (2005).  CT  and  MRI  Findings  of  Sex  Cord–  Stromal  

Tumor  of  the  Ovary. Obstetric and Gynecologic Imaging. 185:207–215. 

 Setiawan VW, Pike MC, Karageorgi S, Deming SL, Anderson K, 

Bernstein L, Brinton LA, Cai H, Cerhan JR, Cozen W, Chen C, Doherty J, 

Freudenheim JL, et al.(2012) Australian National Endometrial Cancer 

Study G. Age at last birth in relation to risk of endometrial cancer: pooled 

analysis in the epidemiology of endometrial cancer consortium. Am 

JEpidemiol. 176:269-78. 

 Shaaban,  AM.,  Rezvani,  M.,  Elsayes,  KM.,  Baskin,  HJ.,  Mourad,  A.,  

et  al. (2014).  Ovarian malignant germ cell tumors: cellular classification 

and clinical and imaging features. Radiographics. 34(3):777-801. 

 Shivaji, N.  andPanchaksharayya,  H.  (2016). A retrospective study of 

ovarian cysts.  International Journal of Reproduction, Contraception, 

ObstetricsandGynecology. 5(6):1969-1973. 

 Sieh W, Kobel M, Longacre TA.(2013) Hormone-receptor expression and 

ovariancancer survival: an ovarian tumor tissue analysis consortium 

study.Lancet Oncol.14:853–862. 

 Soumit, D., Saikat, D., Snehamay, C., Prabir, CP.,Binny,  K.  andSonali,  

M. (2016).  Preoperative Ultrasound Guided Fine Needle Aspiration 

Cytology of Ovarian Lesions- Is It a Rapid and Effective Diagnostic 

Modality.  Journal of Clinical andDiagnostic Research. 10(3): 16-19. 

 Sylvia MT, Kumar S, Dasari P. (2012) The expression of 

Immunohistochemical markers estrogen receptor, her-2-neu, p53 and ki-

67 in epithelial ovarian tumors and its correlation with clinicopathologic 

variables. Indian J Pathol Microbiol.55:33-7. 



34 
 

 Veena, RI. and Susanna, IL. (2010). MRI, CT, and PET/CT for Ovarian 

Cancer Detection and Adnexal Lesion Characterization. 

AmericanJournalof Roentgenology. 194(2): 311-321. 

 Vo C, Carney ME. Ovarian cancer hormonal and environmental risk 

effect. ObstetGynecolClin North Am. 2007; 34:687-700, viii. 

 Zhang, X.Y., and Zhang, P.Y., (2016). Recent perspectives of epithelial 

ovarian carcinoma. OncologyIetters. 12(5): 3055–3058. 

 Yoshihito, Y. and Hideki, M. (2013). Recurrent epithelial ovarian cancer 

and hormone therapy. World Journal of ClinicalCases. 1(6): 187–190. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



35 
 

 

 

 

Appendices 

 

 

 

 

 



35 
 

Appendices 

Appendix 1: 

Materials and instruments for processing and staining of the specimens, include: 

 Disposable gloves. 

 Rotary microtome 

 Microtome knives. 

 Positively charged slides (thermo). 

 Cover glasses. 

 Dry oven. 

 Water path (Dako water path) 

 Coplin jars. 

 Humidity chamber. 

 Ethanol (100%, 90%, 70%, 50%) 

 Xylene. 

 Mayers haematoxylin 

 (Haematoxylin, DW, K or ammonium alum, sodium iodate, citric acid, 

chloral hydrate). 

 Tris EDTA buffer (PH 9). 

 Phosphate buffer saline (PH 7.4). 

 Peroxidase blocker 

 (0.3% hydrogen peroxide in methanol). 

 Primary antibody (anti- human β- catenin). 

 Secondary antibody (dextran polymer conjugated secondary 

antibodyHRP). 

 DAB (3, 3 diaminobenzidinetetrahydrochloride) substrate solution. 

 DPX 



36 
 

 

 

 

 

 

 

 

 



37 
 

 

  



38 
 

 


