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INTRODUCTION 
 

        
     Worldwide, ovarian tumors constitute about 30 % of all female genital tract tumors, 

especially in developed countries(1). As per CDC, these are the second most common 

gynecological tumors (2) and the seventh most common cause of death by cancer among 

women (3,4). In North America and European countries, the incidence is higher 

(exceeding 10 per 100000 population) than in South America (7.7 per 100.000) and 

Southern Asia (7.5 per 100.000)(5). Comparatively lower rates are seen in southeast Asia 

(6.45 per 100000 population) (1).  These variations are supposed to be due to differences 

in geographical distribution, pregnancy rates, use of oral contraceptives, breastfeeding 

practices and hormonal factors(6). The lifetime relative risk of developing ovarian cancer 

in a general population is 1.39%.  The incidence rate increases with age and is highest in 

the eighth decade of life. The mean age for diagnosis of high-grade ovarian tumor is 63 

years and these patients present at an advanced stage of the disease. Most of the ovarian 

tumors are sporadic in origin while 5 to 10 % are due to germline mutations. Inherited 

ovarian cancers generally present at a younger  age(7). Even with the recent radiological 

and clinical diagnostic advances, patients with serous tumors often present at a late stage 

with wide-spread metastasis leading to an increased mortality rate. It is therefore very 

crucial to diagnose these tumors or detect their precursors at an early stage, particularly in 

high-risk individuals, to initiate early treatment.  The mortality from ovarian carcinoma 

continues to be significant because of lack of effective screening tests and minimal 

therapeutic advances for active disease. The best opportunity to decrease mortality from 

ovarian carcinoma may be prevention of disease through risk reduction strategies. 

Prophylactic oophorectomy (PO) is an important risk reduction option for the prevention 

of ovarian carcinoma in women with a hereditary predisposition for the same (7). Serous 
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tumors are the most common ovarian tumors which are also associated with the highest 

mortality rates. Serous ovarian tumors are divided into two subgroups: type I /low-grade 

serous carcinomas and type II/high-grade serous carcinomas. Low- grade tumors present at 

early stage and are clinically less aggressive. They contain specific mutations such as 

KRAS and BRAF and are genetically relatively stable. On the other hand, high grade 

serous tumors are clinically aggressive; frequently display TP53 mutations and are 

genetically unstable. The majority (~90%) of ovarian serous tumors are high grade (7), 

while low- grade tumors account for ~5% (8). 

                 According to some recent studies, it is postulated that the high grade serous 

carcinomas arise either de novo or from a fallopian tube which shows specific 

histopathological and immunohistochemical changes much prior to the development of the 

ovarian carcinoma (9).  Therefore, it may be beneficial to detect these initial changes to 

make an early diagnosis of these cancers in high- risk individuals. So far there has not 

been any study correlating the histopathological and immunohistochemical changes of 

fallopian tubes in patients with serous ovarian cancers in an Indian population. With this 

background, the present study was performed to categorize the different histological 

subtypes of ovarian tumors seen in the department of pathology, Christian Medical 

College, over a 10-year period from 2006 to 2016 and to determine the frequency of each 

subtype. The tumors were categorized according to the WHO 2014 classification. We also 

studied the histomorphological and immunohistochemical (IHC) changes in the Fallopian 

tubes in patients with serous ovarian tumors seen in 2015.  

 

 

 

  



3 

 

REVIEW OF LITERATURE 
 

       Carcinoma ovary represents about 30 % of all female genital tract tumors (1), and 

ovarian tumors are the seventh most common cause of death by cancer among women(10). 

A few studies of carcinogenesis suggest that the incidence of primary ovarian cancer is 

about 15/100000. Worldwide, there are 225000 newly diagnosed ovarian carcinomas and 

140000 related deaths annually, the majority of which are due to high- grade serous 

carcinomas (8). According to Shaw et al, high-grade serous carcinoma is the most 

common type of ovarian cancer, accounting for 60–70% of all epithelial malignancies(11). 

.  In Southeast Asia, serous subtypes have the highest mortality rate.   

Ovarian tumors are broadly divided into 5 main categories according to WHO 2003 (1). 

• Tumors of surface epithelial origin- 75%.  

• Germ cell origin- 15-20 %.  

• Sex cord-stromal tumors- 5-10 %.  

• Metastatic tumors - 5%: common primary sites include cervix, endometrium, 

breast, colon, and stomach. 

•         Other tumors- Includes a small number of neoplasms which develop from ovarian 

soft tissue. 

     Epidemiology: Epithelial tumors are the most common ovarian tumors, of which 

serous tumors account for 70%, followed by endometrioid (10–15%), clear-cell (10%), 

and mucinous (3%). Carcinoma ovary represents about 30% of all cancers of female 

genital tract(1). According to the centre for disease control(CDC)  (2), benign serous 

tumors form 16%, endometrioid carcinomas10-20%, malignant mixed mullerian 

tumors<1%, transitional cell tumors 1-2%, undifferentiated carcinoma4-5%, granulosa cell 

tumors 1.5%, thecomas 0.5% and  fibromas 4%.  
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     Ovarian serous carcinomas can be further sub-classified as high grade or low grade, 

based on the cytological features(4). Low-grade serous carcinomas are much less common 

comprising  only 5% of all serous carcinomas(8).  

         Risk factors:  

1. Age - The incidence of ovarian carcinoma increases with age. The risk of epithelial 

carcinoma increases by 2 percent for each year of age in women <50 years old and 11 

percent in women ≥50 years old (3). 

2. Reproductive and hormonal factors - There are five hypotheses related to the 

involvement of reproductive and hormonal factors in etiopathogenesis of ovarian tumors. 

The ―incessant ovulation theory‖ by Casagrande et al states that the repetitive micro-

trauma to the ovarian epithelium during multiple ovarian cycles increases the rate of cell 

division associated with the repair of the surface epithelium, increasing the likelihood of 

sporadic mutations which promote carcinogenesis(12). Cramer et al. postulated ―pituitary 

gonadotropin hypothesis‖ which suggest that high levels of estrogen and gonadotropic 

hormones such as luteinizing hormone and follicle-stimulating hormone stimulate ovarian 

epithelium leading to increased proliferation and possible malignant transformation(13). 

Risch et al have described that androgens stimulate the malignant transformation of 

ovarian epithelium whereas progestin is protective. Ness et al propose the ―inflammation 

hypothesis‖, according to which endometriosis, pelvic inflammatory disease, and other 

inflammatory conditions may lead to cancer(14). In the fifth hypothesis known as ―the 

ovarian stromal hypothesis‖, it is that thought that the failure of apoptosis of the granulosa 

and theca layer cells after each ovulation leads to the production of steroidal hormones, 

further stimulating the formation of cancer(15). Early menarche or late menopause has 
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been associated with an increased risk(6). The risk of ovarian cancer is more in infertile 

women and reduced in multiparous women and those who take oral contraceptives. 

3. Pregnancy: Pregnancy is associated with anovulation and decreased secretion of 

pituitary gonadotropic hormones. Mother‘s age at last birth is also an important factor in 

decreasing the risk of cancer(5). There is a six percent increase in the risk of ovarian 

cancer with each full year of ovulation. This increase is higher in the age group 20-29(16). 

Nulliparous women may be at increased risk of developing ovarian cancer because they 

may have more ovulatory cycles compared to parous women. 

4. Breastfeeding — Active breastfeeding leads to suppression of the secretion of 

pituitary gonadotropic hormones, resulting in anovulation. There is an inverse association 

between ovarian cancer and lactation especially for non-mucinous cancers of the 

ovary(17–19).  Danforth et al suggested that breastfeeding for 18 or more months was 

associated with a decreased risk of ovarian tumor as compared to never breastfeeding(20). 

5. Endometriosis — Endometriosis is associated with an increased risk of clear cell, 

endometrioid and low-grade serous carcinomas, but not high-grade serous or mucinous 

carcinomas. Endometriosis may produce an inflammatory response with activation of 

macrophages, release of cytokines and growth factors(21,22). 

6. Polycystic ovarian syndrome — Women with polycystic ovarian syndrome have 

elevated luteinizing hormone to follicle stimulating hormone ratio, hyperandrogenism and 

abnormal estrogen secretion and hence an increased the risk of ovarian cancer (3,23). 

7. Genetic factors — Many ovarian cancer susceptibility genes have been identified, 

such as BRCA1 and 2 and the DNA mismatch repair genes associated with Lynch 

syndrome. Altered DNA repair mechanisms due to mutations in genes such as MSH-2, 

BRCA and  MLH-1 increase the risk of ovarian cancer in some individuals (3,5). 
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Mutations in BRCA1 and BRCA2 are the most common genetic changes in hereditary 

ovarian carcinomas, but in sporadic cancers most frequent alterations are in the p53 and 

RB pathways. Defects in these two tumor suppressor pathways which are present in many 

human cancers have been associated with a poor prognosis in ovarian carcinomas. 

Mutation of the p53 gene on chromosome 17, band p13.1 is the most common genetic 

change in sporadic epithelial ovarian carcinoma.  Although p53 mutations have been 

detected in all histological types of ovarian carcinomas, higher frequencies of such 

mutations are seen in serous carcinomas. BRCA gene mutations and Lynch syndrome 

account for 10 to 15 percent of ovarian cancer cases. The lifetime risk for ovarian cancer 

in BRCA1 mutation carriers is 35 to 46 percent and is 13 to 23 percent for BRCA2 

mutation carriers. Crum and Xian et al suggested that ovarian cancer develops at an earlier 

age in BRCA1 gene mutation carriers when compared with other women. It is proposed 

that BRCA mutation carriers, in general, have higher grade cancers than other patients 

with ovarian cancers in same age group. Serous adenocarcinoma is the commonest 

phenotype in these patients(24).  

               Lynch syndrome is associated with cancers such as endometrioid ovarian, 

urogenital, and gastrointestinal types. These patients have a 3-14 % higher risk of ovarian 

cancers compared with the normal population (1.5%). Women with Lynch syndrome 

account for 1 % of ovarian cancers. The most common histologic type of all ovarian 

cancers is serous papillary adenocarcinoma(25,26). 

8. Environmental factors: 

 Cigarette smoking has been a proven risk factor for mucinous ovarian cancer. 

 Talc and asbestos — some recent studies have proposed that talc powder and 

asbestos contain similar carcinogens for ovarian cancers(3).  
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 Obesity — In a study by Schoute et al; it was suggested that the ‗body mass index‘ 

was not associated with the increased risk of ovarian tumors in postmenopausal women 

but was associated with increased risk in premenopausal age group(27). 

Protective factors (3): 

 Oral contraceptives  

 Multiparity 

 Salphingo-oophorectomy  

 Tubal ligation  

 Hysterectomy  

 Breastfeeding 
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Histology of Fallopian tubes (4,28,29):  

        The fallopian tubes consist of 3 layers- namely the mucosa, muscularis mucosa and 

the serosa. Mucosa is folded, more pronounced at the lateral most ends, lined by a single 

tall columnar epithelial layer. There are three types of columnar epithelial cells: ciliated, 

non-ciliated secretory and intercalated cells. Ciliated cells are more predominant in the 

distal portion of the tubes and there are more cilia in the first half of the menstrual cycle. 

Because of the directed movement of the cilia the ovum moves throughout the fallopian 

tube. Non-ciliated secretory cells are more active during ovulation, and are more in 

number at the proximal portion of the tubes. Secretory cells secrete a fluid that propels the 

ovum towards the uterus. After the menopause, there is a decrease in the height of the 

epithelium due to a reduction in the number of ciliated cells. Intercalated (‗‗peg‘‘) cell is 

not reliably identified in traditional H & E stain; some studies suggest that it is a variant of 

the secretory cell.  

       The muscularis has two layers: an inner circular layer and an outer longitudinal layer. 

The movement of these layers results in peristalsis, which results in the propulsion of the 

fertilized ovum. Serosa has a small amount of connective tissue containing collagen and 

blood vessels and is covered by flattened mesothelial cells.  
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WHO classification of tumors of ovary (major categories and subcategories) 2014 

1. Epithelial tumors 

1.1 Serous tumors: Benign, Borderline and Malignant.  

1.2 Mucinous tumors: Benign, Borderline and Malignant. 

1.3 Endometrioid tumors: Benign (includes endometriotic cysts), Borderline and 

Malignant. 

1.4  Clear cell tumors: Benign, Borderline and Malignant. 

1.5  Brenner tumors: Benign, Borderline and Malignant. 

1.6 Seromucinous tumors: Benign, Borderline and Malignant. 

1.7 Undifferentiated carcinoma 

2. Mesenchymal tumors:  Low grade  and high grade endometrioid stromal sarcoma 

3. Mixed epithelial and mesenchymal tumors: Adenosarcoma and  Carcinosarcoma 

4.  Sex-cord stromal tumors: Pure stromal tumors, Pure sex cord tumors 

5. Mixed sex cord-stromal tumors 

6. Germ cell tumors 

7. Monodermal teratoma and somatic-type tumors arising from dermoid cyst 

8. Germ cell – sex cord-stromal tumors 

9. Miscellaneous tumors 

10. Mesothelial tumors  

11. Soft tissue tumors 

12. Tumorlike conditions 

13.  Lymphoid and myeloid tumors 

14.  Secondary tumors 
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FIGO 2014 staging (30): 

IA:- Tumor is limited to one ovary with intact capsule, no tumor on the surface and 

negative washings. 

IB:- Same as IA but both ovaries are involved. 

IC:- Tumor limited to one or both ovaries- 

IC1:- Surgical spill of tumor 

IC2:- Rupture of capsule before surgery/ ovarian surface deposits. 

IC3:- Peritoneal washings positive for malignant cells. 

IIA:- Uterus and or fallopian tubal extension/implants. 

IIB:- Other intraperitoneal pelvic tissue extension. 

IIIA:- (Retroperitoneal lymph nodes and/ or microscopic metastasis beyond the pelvis) 

IIIA1:- Retroperitoneal lymph nodes only. 

IIIA2: - Microscopic involvement of peritoneum or extrapelvic involvement 

retroperitoneal lymph nodes. 

IIIB: - Macroscopic involvement of the peritoneum or extrapelvic involvement, peritoneal 

metastasis </= 2cm +/- positive retroperitoneal lymph nodes. Also includes tumor 

extension to the liver or spleen capsule. 

IVA:- Pleural effusion positive for tumor cells in cytology 

IVB: - Liver or spleen parenchymal metastasis of tumor, or extraabdominal organ 

involvement  
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Pathogenesis theories -There are two main traditional hypotheses regarding the 

pathogenesis of ovarian epithelial tumors (4,12,31,32):  

A) Incessant ovulation – This suggests that epithelial tumors arise from the ovarian surface 

epithelium, cortical inclusion cysts or foci of endometriosis. Repeated trauma to the 

epithelium, during ovulation results in lesions that can lead to cancer. This theory has been 

supported by the fact that the use of oral contraceptive pills, pregnancy, or lactation, which 

suppress ovulation result in lower incidence of epithelial ovarian carcinoma.   

B) Exposure to gonadotropins– Persistent ovarian exposure to gonadotropins may be 

carcinogenic. It is said that high levels of gonadotropins alter the estrogen levels or lead to 

ovarian failure which further leads to ovarian malignancy.  

         Based on a study done by Corney and Mehra et al. (33,34), ovarian tumors are 

divided into two subtypes, according to pathogenesis:  Type- 1 and Type 2. Type 1 tumors 

are considered low-grade tumors which arise in a stepwise form from well-established 

precursors such as cortical inclusion cysts, borderline tumors, and endometriosis. These 

tumors comprise low-grade serous carcinoma, endometrioid carcinoma, mucinous 

carcinoma, malignant Brenner tumor and clear cell carcinomas. Clinically type 1 tumors 

present at a lower stage and have a relatively better prognosis.  

        Type 2 tumors are high grade and comprise high grade serous and endometrioid 

carcinomas, malignant mesodermal mixed tumor and undifferentiated carcinoma. These 

tumors are aggressive in behavior and have frequent p53 mutations. 

Studies by Kurman, Lim and Kim et al (35–37) suggest that many high-grade serous 

carcinomas arise from the epithelial precursors at the distal fallopian tube. Kurman et.al; 

also proposed that some serous carcinomas arise from the epithelial cells at the tubal 

fimbriae. The fimbriae normally extend over and are in close contact with the ovarian 
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surface. The fimbrial epithelium experiences repeated damage due to menstruation, 

ovulation and inflammation. This repeated damage to the epithelium leads to 

overaccumulation of p53 protein, which leads to p53 mutation.   

        The concept of p53 stretches: According to Corney and Laframboise et 

al.(33,38) p53 mutations form one of the most important genetic causes for ovarian 

tumors, at the molecular level. A new term called ‗p53 signature‘ has been described to 

refer to stretches of cytologically benign tubal epithelial cells with high expression of p53 

and low Ki67 index (4). The ―p53 signature‘‘ has been defined as a minimum of 12 tubal 

secretory epithelial cells that are p53 positive. The damaged cells with p53 mutation 

further transform into serous tubal intraepithelial carcinoma (STIC). p53 signatures are 

supposed to be the precursors for STIC, and have associations with both STICs as well 

ovarian serous carcinomas.  

           According to a study done by Vang et al; (7), there are few short stretches of 

damaged fallopian tubal epithelial cells which further transform into STIC. STICs are 

composed of cytologically atypical fallopian tubal epithelial cells showing epithelial 

stratification, irregular luminal surface, increased nuclear cytoplasmic ratio, loss of 

polarity, loss of cilia, irregular chromatin pattern, prominent nucleoli, mitotic figures and 

apoptotic bodies. 

 

            A study done by Mehra et al.(34) has shown that serous tubal intraepithelial 

carcinoma (STIC) is the earliest recognizable morphological finding, and is the precursor 

of high-grade serous ovarian/extra-ovarian carcinoma.  

     Vang et.al (39) have shown that both STIC and p53 signature occur in the secretory 

cells of the epithelium. In a very small subset of the patients with p53 signatures, the 
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damaged cells proliferate and transform into neoplastic cells. These STIC stretches may 

invade tubal stroma or exfoliate and settle on the ovarian/ peritoneal / uterine surface 

leading to high-grade serous carcinoma.   

          Kurman has proposed a new revised and expanded, dualistic model(40). In this 

revised model it is mentioned that the precursor lesions of type I ovarian tumors are benign 

lesions, such as endometriosis, papillary tubal hyperplasia, and transitional epithelial 

metaplasia, which get implanted on surface of the ovary and progress to tumors, which 

may undergo malignant change in a stepwise fashion. On the other hand, type II tumors 

are established malignant lesions at the onset, e.g. STIC lesions arising at fimbrial end and 

are capable of implanting on the surface of ovary/peritoneum/ uterus. The difference in the 

origin and behavior of these precursors explain the indolent course of type I carcinomas 

and rapid progression and aggressive course of type II carcinomas. Morphologically, type 

II tumors can be divided into two subsets: usual serous tumors and less common solid, 

endometrioid and transitional cell (SET) variants. The usual serous type tumors are 

frequently associated with STIC lesions, whereas the SET variants often show BRCA 

mutations. Gene expression analysis has shown four molecular subtypes of high grade 

serous tumors, 1-Immunoreactive, 2-Differentiated, 3-Proliferative, and 4-Mesenchymal.  

            The best option to reduce mortality due to ovarian cancer may be the prevention of 

disease through risk reduction strategies. Prophylactic oophorectomy (PO) is an important 

preventive action for ovarian carcinoma in women with suspected inherited predisposition 

for ovarian carcinoma (7). 

            According to an American cancer society study in 2014 (41), early removal of the 

ovary as prophylactic management of carcinoma in genetically prone patients can lead to a 

lack of estrogen, bone loss, heart disease, and menopausal symptoms. Experts have 
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suggested that in high-risk women (especially those with a strong family history and/or 

BRCA gene mutations) it is safer to remove fallopian tubes alone initially. The ovaries can 

be removed later when they are older. With this approach, women continue to benefit from 

the ovarian function for a longer period. This is an active area for future research. 

 

 Etiopathogenesis: 

              The etiology of the ovarian epithelial tumors is poorly understood. Some of the 

risk factors and risk factors have been described briefly earlier. Though there are many 

risk factors identified, direct involvement of any of the risk factors remains largely 

unaddressed. The ―theory of persistent ovulation” proposed by Fathalla in 1971 has 

received the greatest attention. This theory is based on comparative studies of human 

epidemiological data and laboratory data in animals(31). This theory proposes that damage 

of the ovarian surface epithelium occurring at the time of ovulation leads to changes in the 

ovary, which further turns into malignancy. There are numerous studies supporting this 

theory which is further supported by the fact that the reduction in ovulatory cycles either 

by pregnancy and/or by oral contraceptive measures, decreases the risk of ovarian 

epithelial cancers(42–44).  

           A similar theory called ‗theory of incessant ovulation‘ suggests that the repeated 

rupture of the ovarian surface during ovulation followed by repair of the epithelium leads 

to proliferation, which may increase the frequency at which mutations arise. However in 

this theory effects of reproductive hormones or acute inflammation is not taken into 

consideration, both of which can be mutagenic(13,32,45–48).  

    Endometriotic cyst hypothesis:  A recent study suggested that 50% of ovarian tumors 

were shown to develop from benign-appearing cysts or endometriotic cysts(49). But 
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further histopathological studies suggested that most of the tumors that arose from pre-

existing benign cysts or endometriotic cysts were mucinous, endometrioid or clear cell 

carcinomas. While the tumors without any evidence of pre-existing lesions were mostly of 

serous subtype, they were also high grade with no evidence of precursor lesions adjacent 

to the carcinoma. These pieces of evidence suggest that the low-grade serous tumors arise 

in a stepwise manner from the benign lesions in the ovarian surface epithelium, while 

high-grade serous tumors develop de novo from the ovarian surface epithelium(50).  

              More recent studies have proposed a new hypothesis stating that the fallopian 

tube is the source of high grade ovarian and peritoneal serous tumors(4,35,50–52). The 

precursor lesion is identified in the distal fallopian tube and has been termed serous tubal 

intraepithelial carcinoma (STIC). STIC is recognized as the earliest morphologically 

detectable precursor lesion for high-grade ovarian serous carcinoma and is also considered 

to be the immediate precursor of fallopian tubal carcinoma.  

              STICs are lesions composed of non-invasive, but cytologically malignant tubal 

epithelial cells. Most of the STICs frequently exhibit abnormal expression of p53, which is 

detected by immunohistochemistry. A parallel set of studies also showed that there are 

stretches of tubal epithelial cells showing abnormal expression of p53 prior to the 

development of high grade serous tumors. These lesions are called the ‗p53 signature‘ and 

are thought to be the precursors of STIC. 

The features of the p53 signature are as follows: 

 Short stretches of histologically benign, non-ciliated fallopian tubal epithelial cells. 

 Abnormal expression of p53 with a low Ki-67 labeling index. p53 overexpression is 

based on the underlying immunohistochemical expression of c-H2AX suggesting the 

evidence of DNA damage (51,53).  
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 Commonly seen in the fimbrial part of the tube in women with BRCA mutations 

 Also documented in sections of the fallopian tubes of control specimens.  

 Are frequent as well as multifocal in patients with STIC (11,51,54,55).  

 There are several studies that strongly suggest that the majority of high-grade serous 

ovarian and peritoneal tumors most probably originate from the fallopian tubal epithelium, 

and  specifically from STICs (51,53,56–60).  

These studies are based on certain findings as mentioned below: 

(i) In the previous studies, the precursor lesions of high-grade serous tumors of the 

ovary / peritoneum were not convincingly found either in the ovary or in the peritoneum, 

suggesting that they are probably de novo in origin. 

(ii) STICs have been found even in the absence of ovarian tumors in females with or 

without a genetic predisposition and have shown p53 mutations (7,11,51,61–64).  

(iii) Occult tumors are more common in the tube than in the ovary in cases of 

prophylactic salpingo-oophorectomy. 

(iv) High-grade serous tumors have shown strong associations with  STICs, but not  the 

other subtypes(56,58). 

(v) The fimbrial part of the tube is in close proximity to the ovary as well as the 

peritoneal cavity(29). 

(vi) There are significant telomere length differences between STICs and their 

associated high-grade serous ovarian/peritoneal tumors ( In cases of metastasis/spread to 

the peritoneum from associated primary ovarian/peritoneal tumors, the telomere lengths 

are expected to be similar)(65). 

(vii) Gene expression profiles of serous ovarian tumor cells are more similar to tubal 

epithelial cells than that of ovarian epithelial cells (66). 
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Probable pathway of pathogenesis: 

            Some studies mention that the p53 signature is the earliest lesion in the 

pathogenesis of these tumors. Both STICs and the p53 signature arise from the secretory 

epithelial cells, but probably only a very small subset of p53 signatures transforms into 

STIC and into malignancy (34,53).    

             p53 signatures can be seen in the general population,  possibly due to damage and 

disruption of the ovarian surface epithelium either because of ovulation or inflammation. 

This could lead to over-accumulation of p53 protein in the secretory epithelial cells and 

result in p53 mutations in a small subset.  A mutation of p53 could result in further cell 

proliferation and malignant transformation, with p53 signature lesions evolving into STIC. 

Therefore, even if the p53 signature is a common lesion in the general population, only a 

small subset would develop molecular changes that would lead to the transformation into 

STIC lesions (34). 

           There are a few lesions, with features between p53 signatures and STICs, which 

may represent steps in the pathogenesis of STIC.  The exact relationship between p53 and 

STIC is not yet convincingly determined. Some p53 signatures may represent benign 

epithelium with overexpression of p53, while others may be true precursor lesions. It has 

been noted that there is a significant inter-observer variation in agreement for the diagnosis 

of p53 signature (34,67,68).   

 

Several studies have highlighted the following facts:  

 Ovarian carcinomas of other subtypes are not significantly associated with STICs 

 Some studies have shown that not all high-grade serous tumors of the ovary arise 

directly from the fallopian tube.  
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 There are rare incidences of borderline serous tumors / low-grade serous 

carcinomas which have turned into high-grade serous carcinomas (69–73).  

 Though p53 mutations were detected in all types of epithelial tumors of the ovary, 

most demonstrated that the frequencies of such mutations are higher in serous 

carcinomas (74). 

  In contrast to high-grade serous tumors, borderline tumors and low-grade serous 

tumors harbor K-RAS mutations (75–77). 

 p53 mutation appears to be not only required for carcinogenesis but also is an early 

event in the pathogenesis of high grade serous carcinoma (50).  

           These studies strongly support the hypothesis that the high-grade and low-grade 

serous carcinomas have different pathways. This also, suggests that diagnosing STIC 

lesions is very important, especially in high-risk patients. A study by Vang et al mentions 

that some patients with STIC are treated with chemotherapy(78).  

            There are no standardized criteria for the diagnosis of STIC lesions.  Different 

studies have utilized different criteria to distinguish between STIC, atypical intermediate 

lesions and normal mucosa. Carlson et al found that the interobserver agreement between 

the pathologists was only fair to good. Their study used  photomicrographs of H&E 

sections in a PowerPoint programme (59).  A similar study by Visvanathan et al., showed 

that the interobserver agreement was only fair (39). An additional study by Visvanathan et 

al. incorporated immunohistochemistry as an objective finding, in order to improve inter-

observer reproducibility.  

            Vang et al developed a diagnostic algorithm in which histological features were 

combined with the immunohistochemical expression of p53 and Ki-67. The interobserver 

agreement in the study for STIC was better (52).   
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              In the present study we chose eight histological features for assessment of STIC 

and p53 immunohistochemistry was done if four or more of these features were seen. p53 

was considered abnormal if the following patterns of staining were seen: 

 Diffuse expression of p53 with more than 75% of cells showing moderate to strong 

expression.  

 A total absence of expression observed within the focus of suspicion (This 

correlates with a null-type p53 mutation) (39,65,79). 

  p53 expression was considered normal (‗wild-type’ pattern) if there were weakly 

staining cells or focal/patchy pattern of expression. A true negative result is also 

known as ‗wild-type’ pattern. 

         Ki-67 was considered as low if less than 10% cells showed positive staining. In the 

study by Vang et al., STIC was diagnosed when histological atypia was present in 

combination with abnormal p53 and a high Ki-67 (73).  

 

Concept of laminin gamma1: 

          In studies done to find new markers that could help in the diagnosis of STIC, 

especially for cases with complete loss of p53 expression, a genome-wide analysis  found 

that laminin gamma1 was one of the proteins expressed in STIC and high-grade serous 

carcinoma. In all cases with STICs including those lacking p53 immunoreactivity (because 

of null mutations), laminin gamma1 staining was detected. Therefore, these findings 

suggest that laminin gamma1 may be a useful marker, especially in STICs which have 

complete loss of p53 expression and a low Ki-67 proliferation index. Further studies are 

needed to confirm  the usefulness of laminin gamma1 and to further refine the diagnosis of 

various tubal lesions(80). 
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Treatment:  

            Treatment modalities usually include chemotherapy, surgery and occasionally 

radiotherapy(81). Surgical treatment alone is done for well-differentiated malignant 

tumors confined to the ovary. Additional chemotherapy (82) may be required for more 

aggressive tumors which are still confined to the ovary. In patients with advanced cancer, 

both surgical reduction and a combination chemotherapy regimen are used. Borderline 

tumors, even if they have spread outside the ovary are managed well with surgery only and 

chemotherapy is not required. Longo et al (83) suggested that for low-grade, stage-IA 

cancers, only the involved but unruptured ovary and fallopian tube need be removed in 

order to preserve fertility in young women. However, there is always a risk of microscopic 

metastases. In postmenopausal women with early stage tumors, hysterectomy with 

bilateral salpingo-oophorectomy is the preferred option.  In advanced cancers, debulking 

surgeries (as much of tumor as possible) are done where complete removal is not an 

option.  This surgery might not be successful in women with stage- IV disease. In some 

advanced stage IV cases, surgery is performed after neoadjuvant chemotherapies. This is 

common when a tumor cannot be optimally debulked in the first instance.  
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AIMS AND OBJECTIVES: 

1. To categorize the ovarian tumors diagnosed in the last 10 years, (from 2006 to 

2015) as per the WHO 2014 classification. 

2. To study the fallopian tubes with respect to the distribution of the serous tubal intra-

epithelial carcinomas (STIC) and p53 staining patterns in the serous ovarian tumors 

diagnosed from January 2015 to December 2015. 

3. To assess the utility of STIC and p53 staining patterns as precursor lesions for 

serous ovarian tumors. 

4. To study the morphological and immunohistochemical changes in the fallopian 

tubes in the serous ovarian carcinomas diagnosed in 2015. 
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MATERIALS AND METHODS – Categorization of ovarian lesions: 

              We tabulated all the of ovarian tumours and tumour-like lesions reported in the 

Department of Pathology, Christian Medical College, Vellore over a 10-year period from 

January 2006 to December 2015. The data were obtained from the archives and electronic 

databases in Department of Pathology. The tumors were categorized into different 

subtypes according to the 2014 WHO classification.  

 

Inclusion criteria 

 The cases of ovarian tumors and tumor-like lesions in the ovarian 

biopsies/specimens, which were reported in our institution over  a period of 10 

years from 1 January 2006 to 31 December 2015. 

Exclusion criteria 

Cases diagnosed as inflammatory conditions (PID/TB etc.) 
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MATERIALS AND METHODS - Assessment of the utility of STIC and p53 staining 

patterns and their distribution:  

           All the procedures carried out in this retrospective study were approved by the 

Institutional Review Board of Christian Medical College, Vellore. This part of the study 

was done on the serous ovarian tumor cases reported in the Department of Pathology, 

CMC Vellore from January 2015 to December 2015. There were 85 serous ovarian 

tumors. We used 10 control cases which consisted of fallopian tubes in hysterectomies or 

salphingo-oophorectomies done for indications other than ovarian neoplasm. 

              The fallopian tubes of all the resected ovarian serous tumors were sampled totally 

as described below. Haematoxylin and eosin (H&E) stained slides were assessed for STIC 

lesions. The cases were then classified into those with STIC lesions and those without 

STIC lesions.  

Protocol for processing fallopian tubes:  

 We sectioned and embedded the fimbrial end of both fallopian tubes from each 

sample as per  the SEE-FIM protocol (84).  

  Each fimbrial end was assigned a separate alphabet/ number.  The entire remains of 

the fallopian tube was also sectioned at 4 mm intervals and kept for overnight fixation in 

formalin. Paraffin blocks were made and 3-4 micron sections were stained using H&E. 

The slides were examined for the specific microscopic features of STIC as per the criteria 

mentioned below.  

 The blocks of distal ends of the fallopian tubes which showed features suggesting 

the STIC lesions were submitted for p53 immunohistochemistry.   

 In cases which did not have suspicious areas, the fimbrial sections were used for 

IHC. The p53 staining patterns were documented for each fallopian tube.   



24 

 

 Immunohistochemistry for p53 was performed on both side fallopian tube sections. 

The sections with suspicious foci of STIC were preferred for IHC. 

 

 STIC criterion:  

             There are no standardized criteria for STIC lesions. Studies done in the recent few 

years have used different histological criteria for STIC lesions. We examined the sections 

of both fallopian tubes to look for eight histological features described as being typical of 

this diagnosis  (4). We assigned the cases which showed four or more of the eight 

histological features in at least one fallopian tube from each tumor as cases with ‗STIC 

lesions‘.   

Histological features of STIC (Serous intraepithelial tubal carcinoma): 

1. Epithelial stratification. 

2. Irregular luminal surface.  

3. Increased nuclear cytoplasmic ratio.  

4. Loss of cellular polarity (in a stratified epithelium). 

5. Loss of cilia.  

6. Irregular chromatin pattern.  

7. Prominent nucleoli.  

8. Mitotic figures and apoptotic bodies. 
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Steps of immunohistochemistry: 

Protocol for automated immunostaining: 

1. Paraffin embedded tissue sections were cut at 3-4μ thickness, mounted on poly L-

lysine coated slides and incubated overnight at 37˚C. 

2. These slides were then treated with 4% milk solution for 10 minutes to eliminate 

the hydrophobic effect and give positive charge to the slides. 

3. Then the slide labels were bar coded and the labelled slides were loaded in Ventana 

Benchmark XT autostainer (a fully automated immunostainer). 

4. Individual protocols have been designed in the software attached to the machine for 

each marker. Specific protocol was selected according to the marker. 

5. A standard protocol used for most of the markers with minor variations for a few 

individual markers. The steps included in this protocol were as follows:  

 Deparaffinization 

 Liquid coverslip application. 

 Heat induced antigen retrieval by treating with standard CC1 solution (pH patent 

with the company) for one hour at 90˚C. 

 Addition of the primary antibody- anti-p53 (DO-7) and incubation for 40 minutes 

@ 37˚C. 

 Addition of secondary antibody (Multimer), chromogen and the substrate and 

incubation for 8 minutes.  

 Finally the slides were counterstained with Haematoxylin and incubated for 8 

minutes, followed by incubation with the blueing reagent for 4 minutes. (From 

antigen retrieval till counterstaining, in between every step the slides were washed 

with reaction buffer. The whole process is automated).  Then the slides were 
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brought to 80% alcohol (2 changes) to remove the liquid coverslip and then dried 

and mounted in DPX. 

          Table 1: p53 antibody type, clone, source used in the study. 

Antibody clone Antibody control Antibody source Positivity 

DO-7 Colon 

adenocarcinoma 

Mouse monoclonal 

antibody(IgG1,kappa) 

directed against p53 

Nuclear 

 

The patterns of staining seen in fallopian tubes:  

1. Diffuse strong p53 staining: More than 75% of cells in a suspicious area showing 

moderate to strong expression of p53. This pattern of staining was considered as an 

abnormal p53 expression.  

2. Completely negative p53 staining: Cases in which complete negative staining of 

p53 (0% labeling index) was seen in the suspicious foci were considered to have an 

abnormal p53 staining pattern.  

3. Wild type of staining pattern is a weak intermittent and patchy p53 staining. This 

was considered as normal p53 staining pattern and expected to be seen in the normal 

fallopian tubal epithelium.  

4. The p53 signature: Short stretches of tubal epithelium of more than 12 cytologically 

benign, non-ciliated cells which show strong nuclear staining. p53 signature, considered as 

precursor lesion, is seen in the cytologically benign tubal epithelial cells.  

Inclusion criteria- 

 Cases diagnosed as serous ovarian tumor from January to December 2015.  

 The specimens or the review blocks of serous ovarian tumors with 

grossly/microscopically identifiable fallopian tube/tubes.   
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 Exclusion criteria-  

 Any tumors other than serous ovarian tumors.  

 Cases with fallopian tube completely replaced by the tumor /absent fallopian tube. 

 

 

Statistical analysis:   

     The data was entered in EPIDATA software and analyzed using SPSS software. The 

data was screened for outliers and wrong entries using histogram and Box Cox plots. The 

distribution of different types of ovarian tumors was presented as number and percentages. 

The percentages were provided with 95% confidence interval (CI).  The percentage of 

morphological and immunohistochemical changes in fallopian tubes were presented along 

with 95% CI. The Chi square test was used to assess and compare the histological and 

immunohistochemical changes. The percentages were grouped as high grade and non- 

high grade serous tumors and controls. 
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RESULTS: Categorization of ovarian lesions. 

            We retrieved 9876 cases, reported as ovarian lesions, including inflammatory 

lesions, cysts and tumors, over a period of 10 years. After excluding inflammatory 

conditions, 3971 cases, which were reported as tumors/tumor like lesions were considered 

for this study.  These 3971 cases were further analyzed to study the age distribution, the 

neoplastic nature of the lesions and types and subtypes of tumors as per 2014 WHO 

classification.  

Age distribution (n=3960), (Figure 1):  

           Age was not available for 11 cases, which were excluded from this part of the 

analysis. The remaining 3960 patients ranged from 4 months to 89 years of age with a 

mean age at diagnosis of 39 (+/-14) years. There were 249 (6%) patients below the age of 

20 years and 143 (3.7%) above 65 years. The majority (1480/3960, 37.4%) belonged to 

age group of 35-49 years. We also noted in that 110 patients (2.8%) were of pediatric age 

group (≤ 15 years), of which the youngest was a 4 month old baby.       

  

Figure 1: Age distribution of ovarian tumors/ tumor like lesions diagnosed in a 10 year period (n=3960) 
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Nature of the lesions (n=3960), (Figure 2):  

          The exact nature of the lesion was not known in 11 cases, which were excluded 

from this part of the analysis. Of the remaining 3960 cases, 2667 cases (67.3%) were 

diagnosed as benign ovarian lesions, 160 (4%) cases were reported as borderline tumors 

and 1133 (28.6%) were malignant.  

 

 

Figure 2: Nature of all the ovarian lesions and their distribution. (n=3960) 
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Broad subgroups (n=3877), (Figure 3):  

             We excluded 94 of the 3971 cases for which the exact sub-categorization was not 

possible. The remaining 3877 cases were categorized further into broad subtypes -  2504 

(64.6%) cases were epithelial tumors, 683 (17.6%) were germ cell tumors, 392 (10.1%) 

were tumor like lesions, 156 (4%) were sex cord stromal tumors, and 84 (2.2%) were 

metastases from other sites.  

 

Figure 3: Distribution of ovarian tumors as per WHO 2014 classification (n=3877) 
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Epithelial tumors (n=2504), (Figure 4)                                                                                                           

            Epithelial tumor was the most common category in our study cohort. Among the 

epithelial tumors the most common category was serous (42%). Seromucinous tumors 

were the least common of epithelial tumors and constituted 11 of 2504 patients (1%).  

 

 
 
 
Figure 4: The distribution of epithelial ovarian tumors (n=2504) 
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Serous tumors (n=1058), (Figure 5):  

           The most common type of epithelial tumor was serous tumor. We had 1058 cases of 

 serous tumors; of which 578 (54.6%) were benign serous tumors, 401 (37.9%) were 

malignant serous carcinomas and the remaining 79 (7.5%) were borderline (figure 5).  

 

 

 

 
Figure 5: Nature of the serous tumors (n=1058) 
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Serous carcinoma (n=401), (Figure 6): 

  Among the serous carcinomas, 227 (56.6%) were high grade serous carcinomas,  

24 (6%) were diagnosed as low grade and 150 (37.4%) cases were ungraded.     

 

 
 

 

 

           Figure 6: Distribution of serous carcinomas. (n=401) 
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Mucinous tumors (n=604), (Figure 7): 

                    Among the mucinous tumors, the most common were benign mucinous 

tumors (418, 69.2%), followed by mucinous carcinoma (111, 18.4%) and the least 

common were borderline mucinous tumors (75, 12.4%). 

 
 
 
 
Figure 7: Distribution of mucinous tumors (n=604) 
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Endometrioid tumors (n=682), (Figure 8): 

                      Endometrioid tumors were the second most common type of epithelial 

tumors in our cohort. In a total of 682 endometrioid tumors, 568 were benign (83.3%), 

111 were endometrioid carcinomas (16.3%) and the remaining three were borderline 

endometrioid tumors (0.4%). 

 
Figure 8: Distribution of the endometrioid tumors (n=682) 
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Endometrioid carcinoma (n=111), (Figure 9):  

             Out of 111 endometrioid carcinomas, 55 were endometrioid carcinoma ungraded 

(49.5%), 22 were moderately differentiated carcinomas (19.8%), 20 cases were low 

grade carcinomas (18%) and the remaining 14 were high grade endometrioid 

carcinomas (12.7%).  

 
Figure 9: Distribution of endometrioid carcinoma (n=111) 
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Brenner tumor (n=22), (Figure 10):   

                     Among the 22 Brenner tumors; 18 were benign (81.8%), 2 were borderline 

tumors (9.1%), and 2 were malignant Brenner tumors (9.1%). 

 

Figure 10: Distribution of Brenner tumors (n=22) 

 

Clear cell tumors (n=26): There were 26 clear cell carcinomas. Benign or borderline 

clear cell tumors were not seen. 
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Seromucinous tumors (n=11), (Figure 11):  

        The least commonly diagnosed epithelial tumors were seromucinous, of which 8 were 

benign (72.7%) and 3 were borderline tumors (27.3%). There were no malignant 

seromucinous tumors.   

 
 

Figure 11: Distribution of Seromucinous tumors (n=11) 
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Sex cord stromal tumors (n=157), (Figure 12):  

 A total of 157 patients were diagnosed as sex cord stromal tumors, of which 82 were pure 

stromal tumors (52.2%), while 69 were pure sex cord tumors (43.9%). The remaining 

6 patients were designated as ‘sex cord stromal tumor uncategorized’ (3.9%). 

 
 

Figure 12: Distribution of sex cord stromal tumors. (n=157) 

                     

Pure stromal tumors (n=82), (Figure 13):  

 There were 82 tumors in this category, of which fibromas were the most common 

tumors (53/82, 64.63 %). The distribution of rest of the pure stromal tumors is shown in 

figure 13. 

 
Figure 13: Distribution of pure stromal tumors (n=82) 
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Pure sex cord tumors (n=69), (Figure 14):  

                In a total of 69 pure sex cord tumors, adult granulosa cell tumors were the 

commonest (33/69, 47.8%), and ‗sex cord tumor with annular tubule‘ was the least 

common, constituted 1/69( 1.4%).  

 

Figure 14: Distribution of pure sex cord tumors (n=69) 
 
                          

Mixed sex cord stromal tumors (n=10), (Figure 15):  

                10 tumors were included under the category of mixed sex cord stromal tumors, 

of which 8 were designated as sertoli leydig cell tumors (80%) and the remaining 2 were 

sex cord stromal tumors, NOS (20%). 

 

 
 

Figure 15: Distribution of mixed sex cord stromal tumors (n=10) 
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Sertoli leydig cell tumor:  There were 8 sertoli leydig cell tumors, of which 5 were 

diagnosed as moderately differentiated (62.5%), 2 were poorly differentiated (25%) 

and one was retiform sertoli leydig cell tumor (12.5%). 

Germ cell tumor (n=685), (Figure 16): 

         The germ cell tumors formed the second most common category of tumors after the 

epithelial tumors. There were 685 tumors designated as germ cell tumors, of which 585 

(85.4%) were mature teratoma.  

 

 
 

Figure 16: Distribution of germ cell tumors (n=685) 
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Monodermal teratomas and somatic type tumors arising from dermoid cyst (n=27), 

(Figure 17):  

               There were 27 ‗monodermal teratomas/somatic type arising from dermoid cyst‘. 

Of these 27 tumors, majority (14) were carcinomas arising from dermoid cyst (51.9%). 

 

 
 

 Figure 17: Distribution of monodermal teratoma and somatic type of tumors arising from dermoid cyst 
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Tumor like lesions (n=392), (Figure 18):  

        There were 392 tumor-like lesion, of which follicle cysts were the most common  

(49.2%). The least common lesions were fibromatosis, massive oedema, and stromal 

fibrosis, which were represented by one patient each.  

 
 

Figure 18: Distribution of tumor like lesions. (n=392) 

                        
 

Lymphoid and myeloid tumors (n=11):  

            There were 10 patients with lymphoid tumors (90.9%) and 1 with myeloid tumor 

(9.1%). 
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RESULTS –Assessment of the utility of STIC and p53 staining patterns:  

         Age distribution in cases (n=85), and controls (n=10):  A total of 85 cases and 10 

controls met the inclusion criteria for this part of the study. The mean age of the patients 

was 48±14 years (range = 14 -77 years), and the mean age of the controls was 44±8 

years (range = 33 - 61 years).  

         Distribution of the cases (n=85), (Figure 19):  The most common pathological 

diagnosis amongst the cases subgroup was high grade serous carcinoma accounting for 42 

cases (49%), followed by 41 benign serous cysts/ cystadenofibroma (48%), and the 

remaining 2 cases (3%)  were borderline serous tumors.  

 

Figure 19: Distribution of serous tumors diagnosed in a year 2015. (n=85) 
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Distribution of STIC (n=95), (Figure 20): 

           STIC was identified in 30/85 (35.3%) serous tumors, of which 23/85 were high 

grade serous carcinomas and the remaining (7/85) were benign/ borderline serous tumors. 

So 23/42 high grade serous carcinoma cases (54.8%) and 7 of 43 benign and borderline 

serous lesions (16.3%) showed STIC in the fallopian tubes. STIC was not identified in 

controls. The association of STIC with high grade serous carcinoma was statistically 

significant when compared with controls (p value <0.01) as well as with other serous 

tumors (p value <0.01). 

 

Figure 20: Distribution of STIC in all cases (n=95) 
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p53 staining patterns (Figure 21, Table 2 and Table 3): 

          We examined all (85+10) cases for p53 expression by immunohistochemistry-  

1. Abnormal p53 staining patterns: There were 2 abnormal p53 staining patterns 

identified in present study, which included diffuse strong p53 expression and complete 

negative p53 immuno-expression.  

 a) diffuse p53 staining was seen in 15/42 high grade serous carcinoma cases. 

None of the control or benign/borderline cases showed this type of abnormal 

expression. The association of diffuse strong p53 staining in high grade serous 

carcinoma was statistically significant when compared with controls (p value 

0.02) and with benign/borderline serous tumors (p value<0.01). 

 b) complete negative p53 staining pattern was seen in 5 high grade serous 

carcinomas and not seen in any of the other serous tumors or controls. This was 

statistically significant when compared with other benign/borderline serous 

tumors (p value 0.02) but not statistically significant when compared with controls 

(p value 0.25). 

2. Wild type (normal) staining pattern was seen in a total of 71 cases which included 62/85 

cases and 9/10 controls.  Of the 62 tumors, 19 were high grade serous carcinomas and 43 

were benign and borderline serous tumors. The association of wild type p53 staining in 

benign/borderline serous tumors (p value-0.02) as well as in controls was statistically 

significant when compared with high grade serous carcinoma.  

3. p53 signature which is considered as a precursor lesion, was seen only in 4/95 cases, 

which included 3 high grade serous carcinoma cases and 1 control case. None of the 

benign or borderline cases showed p53 signature. The association of p53 signature in 
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high grade serous carcinoma was not statistically significant when compared with 

benign/borderline serous tumors and controls. 

 

      

Figure 21: Distribution of p53 staining patterns in all study cases. 
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Table 2: Distribution and correlation of p53 staining patterns in high grade and other serous tumor 

 cases. 

Variables High grade serous 

carcinoma  

(n= 42) 

Benign/ borderline serous 

tumors (n=43) 

p value 

Diffuse p53 positive 15 0 <0.01 

Complete negative 

staining 

5 0 0.02 

Wild type of staining 19 43 <0.01 

p53 signature 3 0 0.38 

 

 

 

Table 3: Distribution and correlation of p53 staining patterns in high grade serous carcinoma and  

controls. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables High grade serous carcinoma  

(n= 42) 

Controls  

(n=10) 

p value 

Diffuse p53 positive 15 0 0.02 

Complete negative staining 5 0 0.25 

Wild type of staining 19 9 0.01 

p53 signature 3 1 0.76 
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Distribution and correlation of p53 staining and STIC lesions (        Table 4-6): 

           STIC lesions were seen in 23/42 high grade serous carcinoma. In these 23 cases 

with STIC, abnormal p53 expression was seen in 20 cases. Of these 20 cases, 15 showed 

diffuse p53 positive staining and 5 showed complete negative staining (0% labelling 

index) in suspicious foci. The remaining, 3 cases with histologic STIC showed only 

intermittent weak positive p53 staining, which was considered normal (table 4). This 

distribution of abnormal p53 staining in cases with STIC was statistically significant 

when compared with the cases without STIC (p value <0.05). 

 

        Table 4: Distribution of p53 staining patterns in high grade serous carcinoma cases. 

High grade serous carcinoma 

(n=42) 

STIC present 

 n=23 

STIC absent 

n=19 

p value 

Diffuse P53 expression 15 0 <0.01 

Completely negative p53 

expression 

5 0 0.03 

Wild type p53 

expression(patchy) 

3 16 <0.01 

p53 signature 0 3 <0.01 

 

 

 

 

 

  Similarly, 7/43 benign/borderline serous tumors showed histologic STIC lesions in their 

fallopian tubes. All 43 cases (7+36=43) showed patchy weak positive p53 staining 

(normal) (table 5).  
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        We had 10 controls, none of which showed STIC lesions in the fallopian tubes. Nine 

cases showed normal patchy/ intermittent weak positive p53 staining, consistent with 

normal p53 expression. However one case showed classical p53 signature lesion in the 

cytologically benign fallopian tubal epithelium (table 6).                 

Table 5: Distribution of p53 staining patterns in other serous tumors. 

Benign and borderline serous tumors 

(n=43) 

STIC present n=7 STIC absent 

n=36 

Diffuse P53 expression 0 0 

Completely negative p53 expression 0 0 

Wild type p53 expression(patchy) 7 36 

p53 signature 0 0 

 

   Table 6: Distribution of p53 staining patterns in controls. 

 

Controls (n=10) STIC present, n=0 STIC absent 

n=10 

Diffuse P53 expression 0 0 

Completely negative p53 expression 0 0 

Wild type p53 expression(patchy) 0 9 

p53 signature 0 1 

 

 

Correlation of the tumor side with the side of the STIC lesion:  

                  In the 30 STIC positive cases, 9 presented with tumor in one ovary, of which 8 

showed STIC in the ipsilateral fallopian tube (89%) and one showed contralateral STIC 

(11%).   There were 34 cases with bilateral tumors at presentation, 13 cases of which 

showed STIC lesions. Eight (8/13, 61.5%) of these cases had STICs in both the fallopian 

tubes, while five had only in one of the fallopian tubes (38.5%). 
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Prominent histological features in the cases with abnormal p53 expression (Figure 22):   

               Prominent histological features seen were increased N/C ratio (90%), epithelial 

stratification (85%), loss of cellular polarity (65%), irregular nuclear chromatin (65%), 

irregular luminal surface (55%), prominent nucleoli (55%), loss of cilia (40%) and mitotic 

and apoptotic activity (10%). 

 

 

Figure 22: Distribution of histological features in cases with abnormal p53 staining patterns 
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IMAGES 

 

 

Photomicrograph 1: Hematoxylin and eosin stained section of normal fallopian tube. 

(40X) 

 

 

 

Photomicrograph 2: Wild type pattern: weak, patchy nuclear positive 

immunohistochemical staining in normal fallopian tubal section. (40X) 
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Photomicrograph 3: Hematoxylin and eosin (40X)- Fallopian tubal section in a case of 

high grade serous carcinoma ovary showing features of STIC. 

 

 

 

 

Photomicrograph 4: Abnormal diffuse p53 IHC pattern: Diffuse, strong nuclear 

positive immunohistochemical staining in a fallopian tubal section with STIC (40X). 
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Photomicrograph 5: Hematoxylin and eosin (40X) – Cytologically normal fallopian 

tubal section in a control. 

 

 

 

Photomicrograph 6: p53 signature: Diffuse p53 expression in a cytologically normal 

fallopian tubal section (40X). 
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Photomicrograph 7: Hematoxylin and eosin (40X) - Fallopian tubal section with 

suspicious lesion. 

 

 

 

Photomicrograph 8: Complete negative staining of p53 in fallopian tubal section with 

suspicious lesion (40X) 

 

 



56 

 

DISCUSSION- Categorization of ovarian tumors as per WHO 2014:  

            Ovarian tumors form the second most common tumors of the female genital tract. 

There have been a few studies, which have attempted to categorize these tumors, and study 

the prevalence in different population groups. However, most of these have used the older 

classification systems. We decided to categorize our cases, according to the latest WHO 

2014 classification, since this has not been done in Asian population, so far. Ours is a 

tertiary care hospital in south India, catering to patient care across different parts of India. 

Hence the patient population treated here can be considered as a representative of the 

overall Indian population. 

    In the present study, we have analyzed the tumors diagnosed over a period of 10 years 

from January 2006 to December 2015. We utilized the electronically generated data of the 

diagnosed ovarian tumor cases in our department. There were 3971 reported cases of 

ovarian tumors as well as tumor-like lesions.  

 

Age group: (Table 7) 

            In this study, we found that ovarian tumors/tumor like lesions occurred in a wide 

age range from 4 months to 89 years. The mean age at diagnosis was 39 (+/-14) years. The 

most common age group was between 35 and 49 years. The least number of cases were 

reported in children/adolescents (< 20 years) and in elderly patients (>64 years) accounting 

for only 6% and 4% of the total reported cases respectively. Pilli et al (85) also states that 

there was a wide age range from 8 months to 74 years with the peak age group being 21 to 

40 years, in their study. 

             A similar study done in a rural population of Maharashtra province by S.Chabra 

et.al (86), noted that the most common group of patients with ovarian tumors was 35-49 
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years which was similar to our study. However there were less number of patients in age 

group of 20-34 years, and greater number in elderly age group (over 64 years) when 

compared with the present study. 

 

Table 7: Comparison between the distribution of patient populations according to the age groups in 

this study and a similar Indian study. 

Age groups (in years) S.Chabra et al.(86) (India)  

n=472 

CMC (India), the present study 

n=3960 

<20 years 8.26% 6.3% 

20-34 15.68% 35% 

35-49 35.60% 37% 

50-64 28.60 18% 

>65  11.86% 4% 
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Nature of the lesions: (Table 8) 

               In the present study, it was noted that majority of the cases (67.4%) were benign 

ovarian tumors. Malignant tumors comprised 28.6%, while 4% of the total tumors were 

reported as borderline ovarian tumors. The percentage of benign tumors reported in our 

study was less compared to similar studies done in other parts of India and a study done in 

Nepal(87). The percentage of borderline tumors reported in this study correlated with the 

study done by Gupta et al (88), but was higher when compared to the study done by Pilli 

et.al, (85). On the other hand, malignant tumors were more in this study, compared to the 

same studies. The slight differences in the results obtained could be because of following 

reasons:  some of the above mentioned studies did not use the borderline category in their 

diagnoses, the geographical localization of the other study populations is different from the 

present study and the tumor-like lesions were considered as benign lesions in the present 

study. WHO 2014 classification system includes endometriotic cysts in benign tumors 

category, and not as ‗non-neoplastic‘ condition. 

 

Table 8: Comparison between the distribution of the tumors in present study and other studies. 

Nature of 

lesions 

Present study 

(2016) (n=3960) 

 

Pilli et.al,(85) 

India (2002) 

(n = 282) 

 

Gupta et.al,(88) 

India (2007) 

(n = 233) 

 

Vaddatti et.al, (89) 

India (2013) 

(n = 278)  

  

Jha et.al,(87) 

Nepal (2008) 

(n =161) 

Benign  67.3% 75.2% 72.9% 78.04% 83.9% 

Borderline 4% 2.8% 4.1% - - 

Malignant 28.6% 21.9% 22.9% 21.95% 16.1% 
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Broad categories: (Table 9) 

              In the present study, epithelial tumors (65%) were the commonest tumors, 

followed by germ cell tumors (18%), tumor like lesions (10%), sex cord stromal tumors 

(4%)  and the least common was metastasis (2.2%). This correlated with the study by Pilli 

et.al, where epithelial tumors were the most common, amounting to 70.9%, followed by 

germ cell tumors 21.2%, sex cord stromal tumors- 6.7% and metastatic tumors were 0.7%. 

Some of the data from our study were in agreement with other similar studies in India as 

shown below, while some other data approximated to data from Nepal.  

 

Table 9: Comparison between the distribution of common ovarian tumors in this study and other  

studies 

Common  

category of  

tumors 

Present study 

(2016) 

(N = 3971) 

Pilli et.al,(85) 

India (2002) 

(N=282) 

Gupta et.al,(88) 

India (2007) 

(N= 233) 

Vaddatti et.al,(89) 

India (2013) 

(N=278) 

Jha et.al,(87) 

Nepal 2008) 

(N=161) 

Epithelial  

tumors 

65% 70.9% 65.7% 85.25% 52.2% 

Germ cell  

tumors 

18% 21.2% 23.9% 9.71% 42.2% 

Tumor lesions 10% - * - - 

Sex cord and  

stromal tumors 

4% 6.7% 8.4% 3.95% 3% 

Secondary   

tumors 

2.2% 0.7% 2% 1.08% - 

*: Tumor like lesions were calculated separately.  
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Of all the ovarian tumors, the most common was serous tumors, 27.3%, followed by 

endometrioid tumors 17.6%, mucinous 15.6%, teratomas 17%, dysgerminomas 2.5%, 

granulosa cell tumors 1.7% and endodermal sinus tumors 0.3%. 

Table 10: The comparison between distribution of the common tumors in our study and other 

studies 

Common individual 

tumors 

 (present study) 

(India 2016) 

(N=3971) 

Pilli et.al, (85) 

India (2002) 

(N= 282) 

Jha et.al,(87) 

Nepal (2008) 

(N=161) 

Scully et.al,(90)  

(AFIP, 1999) 

(N=  *) 

Serous 27.3% 42.9% 35.4% 30% 

Endometrioid 17.6% - - - 

Mucinous 15.6% 25.5% 16.8% 12-15% 

Mature teratoma 15.1% 17% 40.37% - 

* =   Frequency not available 

 

Table 11: The comparison between tumor distribution in the present study and the study by 

Vaddatti et.al 

Individual ovarian tumors/ total 

tumors. 

CMC, Vellore, India, 2016 

(N=3877) 

Vaddatti et.al,(89)  India (2013) 

(N=278) 

Serous 27.3% 61.51% 

Mucinous 15.5% 21.58% 

Endometrioid 17.6% 0.73% 

Clear cell 0.7% 0.36% 

Brenner  0.6% 1.04% 

Sex cord stromal tumors 4% 4% 

Dysgerminoma  2.5% 1.8% 

Yolk sac tumor 0.3% 0.36% 

Mature teratoma 15.1% 6.48% 

Immature teratoma 0.4% 0.36% 

Metastatic 2.2% 1.08%  

Others 14% - 
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 Comparing the distribution of ovarian tumors with other Indian studies, a study from 

Nepal and a western population study shows that, the data in this study best approximated 

with the data of western population study by Scully et.al (90). Our study data did not 

approximate with the data from other Indian studies or the Nepal study, probably due to 

small population size in them.   
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Epithelial tumors:   Among the epithelial tumors, the proportion of benign tumors 

was considerably high as mentioned in the table. The proportion of endometrioid 

tumors was higher compared with all the other studies.  In the present study, if the 

endometriotic cysts were excluded from the ‗benign endometrioid‘ category, then the 

proportion would be similar. Interestingly all the clear cell tumors (1.04%) were 

malignant and there was no malignant seromucinous tumor. 

 

 

 

Table 12: Comparison of distributions of surface epithelial tumors in present study with another 

Indian study 

 

 

 

 

 

 

 

 

  

Surface epithelial tumors CMC, Vellore, India, 2016 Vaddatti et.al(89), India (2013) 

Serous 42.3% 72.15% 

Mucinous 24% 25.32 

Endometrioid 27.2% 0.84% 

Clear cell  1% 0.43% 

Brenner 0.9% 1.26 

Seromucinous 0.4% - 

Poorly differentiated carcinoma 4.2% - 
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Germ cell tumors: (Table 13)  

          Mature teratoma (85.4%) was the commonest germ cell tumor encountered in this 

study followed by dysgerminoma (5.4%), mixed germ cell tumors (4.2%), immature 

teratoma (2.8%) and yolk sac tumor(1.8%). There were a very few cases of nongestational 

choriocarcinoma (0.4%) and no pure embryonal carcinoma.   

 

Table 13: The comparison between the distributions of germ cell tumors in this study and another 

Indian study 

Germ cell tumors CMC, Vellore, India, 2016 Vaddatti et.al,(89) India (2013) 

Dysgerminoma 5.4% 18.53% 

Yolk sac tumor 1.8% 3.70% 

Immature teratoma 2.8% 3.70 % 

Mature teratoma 85.4% 66.67%% 

Nongestational choriocarcinoma 0.4% - 

Embryonal carcinoma 0% - 

Mixed Germ Cell tumor 4.2% - 

Malignant dermoid  * 3.70% 

Monodermal teratoma * 3.70%  

* = Calculated separately 

The difference between the data distribution could be due to following reasons. 

1. A relatively large data was analyzed in the present study. 

2. Tumor-like lesions were not calculated in other studies, except by Gupta et.al where 

these were calculated separately (88). 
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3. The tumors were classified as per the WHO 2014 classification in our study. The 

other studies were performed before 2014. 

       We also encountered 27 (0.7%) cases of ‗somatic type tumors arising from dermoid 

cyst‘. The majority of these were carcinomas arising from the dermoid cyst (51.9%), 

followed by benign struma ovarii (22.2%), carcinoid (18.5%) and malignant struma ovarii 

(7.4%). 

 

Sex cord stromal tumors:  

   The recent classification system for ovarian tumors classifies the sex cord stromal 

tumors into pure stromal and pure sex cord tumors. In our study, pure stromal tumors 

(52%) were the commonest subtype, followed by the pure sex cord tumors (44%).  There 

were a few sex cord stromal tumors (3.8%) which were not categorized into either 

subtypes, hence we included them under ‗sex cord stromal tumor unclassified‘. 
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WHO 2014 data: (Table 14) 

      In our study the distribution of mucinous tumors was slightly different from the WHO 

data. We reported more malignant mucinous tumors and less benign ones, compared with 

WHO data. The proportions of benign Brenner tumor and benign seromucinous tumor of 

total benign tumors as well as the proportions of fibroma and thecoma of all ovarian 

tumors were comparatively less in our study. This slight difference may be due to different 

geographic distribution and ethnicity of the study populations. 

               

Table 14: Comparison of present study data with WHO 2014 data 

 

 

Tumors WHO Our study 

LGSC of total serous carcinoma 5% 6% 

Mucinous cystadenoma of total mucinous 80% 69% 

Mucinous carcinomas of total carcinomas 3-4% 14% 

Endomtrioid carcinomas of total carcinoma 10-15% 14% 

Brenner tumor/ total benign tumors  5% 0.7% 

Seromucinous / all benign tumors 1% 0.3% 

Fibromas / all ovarian tumors 3-4% 1.5% 

Thecomas / all ovarian tumors 0.5-1% 0.3-0.4% 

Steroid cell tumors of all ovarian tumors 0.1% <0.1% 

Dysgerminoma most common  

germ cell tumor 

most common 

germ cell tumor  
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Discussion: Assessment of STIC and p53 in serous tumors and controls:    

Ovarian tumor is one of the most common tumors of female genital tract. The mortality 

rates for ovarian tumors are higher; especially for high grade ovarian epithelial tumors. 

The probable reasons behind higher mortality rate are lack of effective screening modality, 

vague symptoms and higher stage at presentation. There are many studies done regarding 

the assessment of precursor lesions for the high grade ovarian carcinomas. According to 

the recent studies by Kurman et.al (50), a significant number of high grade serous 

carcinomas have precursor lesions in their fallopian tubes. Many similar studies regarding 

probable precursor lesions of serous tumors in fallopian tube have been reported from 

American and European countries. However there is a scarcity of published data from 

India in this respect. 

     We examined the morphological and immunohistochemical changes in fallopian tubes 

in the already diagnosed cases of serous carcinoma in our department from January 2015 

to December 2015. There were 85 cases which met the inclusion criteria, and we studied 

10 cases as control subgroup. 

STIC criteria: Various studies have used different criteria. In a study by Visvanathan et al, 

(39) it was mentioned that a lesion can be called as STIC based on the combination of 

histological diagnosis and immunohistochemical results for p53 and Mib1. They 

designated a lesion as normal/reactive if only <2 diagnostic histological features in any 

length of non-ciliated cells were seen, atypical if 2 diagnostic features in 10 or more 

consecutive non-ciliated cells, or > 2  features in <10 consecutive non-ciliated cells, and 

STIC when > 2 features in 10 or more consecutive non-ciliated cells. The diagnostic 

features included are nuclear enlargement, marked pleomorphism, apoptotic bodies, 

abnormal chromatin, mitotic figure, epithelial stratification, and nuclear molding.  In a 
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similar study by Sehdev et.al, a different criterion was used. The lesions were called as 

STIC if epithelium showed three or more of the following features: marked pleomorphism, 

nuclear enlargement, abnormal chromatin, epithelial stratification, nuclear molding, and 

mitotic figure and apoptotic bodies. IHC correlation was not considered to define STIC in 

this study(91). 

In present study, we assigned a criteria for STIC based on 4 or more of the following 8 

histological features, epithelial stratification, increased N/C ratio, irregular luminal 

surface, loss of cellular polarity, irregular nuclear chromatin, prominent nucleoli, loss of 

cilia and mitotic and apoptotic activity. 
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Age and diagnosis:  

  We noted that high grade serous carcinoma was the commonest tumor (49%), followed 

by benign serous cyst/cystadenofibroma (48%), and lastly, borderline serous tumors (3%). 

The age of these patients ranged from 14 years to 77 years with the mean age of 48±14 

years. The control group constituted patients with age ranging from 33 to 61 years and the 

mean age of 44± 8 years. 

 STIC lesions: 

The study results suggest a significant association of tubal epithelial abnormalities with 

high grade serous carcinoma. This association was significant when compared with serous 

borderline and benign tumors.  Most of the cases in our study were high grade serous 

carcinoma, suggesting that there is a frequent association of STICs in high grade serous 

carcinoma, which also reflects the Type II pathway of pathogenesis in these tumors.   

      Association of STIC with high grade serous carcinoma was 55% in our study. This is 

comparable with other similar studies in which the association of STICs with serous 

carcinoma was in a range of 47% to 75% (57,92,93). The significant association of STIC 

lesions with high grade serous carcinoma in the present study supports the hypothesis of 

fallopian tubal origin of high grade serous ovarian cancer. 

p53 staining:   

We considered p53 staining as abnormal, if the fallopian tubal epithelium showed either a 

diffuse and strong p53 staining in more than 75% of the cells in a cytologically suspicious 

lesion or complete absence of staining in the suspicious foci(4). The association of 

abnormal staining of p53 was seen in 47.6% cases of high grade serous carcinoma. 

Interestingly, the abnormal p53 expression pattern was not identified in any of the controls 

or serous benign/ borderline tumors. This association was statistically significant when the 
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comparison was made between high grade serous tumors and these groups (p value < 

0.05). This finding supports that the benign and borderline serous tumors have different 

pathogenesis which does not include precursor lesion in fallopian tubes. This correlates 

with other similar studies as mentioned in table 15, however considering the different 

geographic distribution and ethnicity of our population, further studies should be done to 

confirm these findings. The study population selected was different for different studies. In 

some of the studies, the cases included were high grade serous carcinoma stage III/IV, 

some did it on BRCA carriers and a few studies included all ovarian tumor cases, which 

were not analyzed in our study. The clone used for p53 IHC and the methodology and 

protocols used for the same might also be different in these studies.  

 

Prominent histological features in cases with abnormal p53 expression:  

    We also analyzed the prominent histological features in the cases with abnormal p53 

expression. The most common histological features seen were irregular luminal surface, 

epithelial stratification, loss of cellular polarity, irregular nuclear chromatin, increased N/C 

ratio, and prominent nucleoli, which were seen in more than half of the cases with 

abnormal p53 expression, while the loss of cilia and mitotic and apoptotic activity were 

inconsistently noted. Our findings were concordant with some of the studies while 

discordant with few of the below mentioned studies(91,53) in table 15.  

 

 

 

 

 



70 

 

Correlation of side of the tumor with side of the STIC lesion:  

There were 30 STIC positive cases, 17 of which presented with tumor in one ovary; 8 of 

these showed STIC in the ipsilateral fallopian tube (89%), while one case showed STIC in 

the contralateral fallopian tube (11%).  The rest of the cases had bilateral STIC. 

13 of the 34 cases with bilateral tumors at presentation showed STIC lesions, of which 8 

had STICs in both fallopian tubes (61.53%). 

         This was similar to the study by Salvador et.al, in which 7 of the 12 cases of serous 

carcinoma had unilateral mucosal involvement of the fallopian tube on the same side as 

the dominant ovary mass(60).   
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Table 15: The comparison between pathological variables in other studies and their outcomes 

Study Case distribution Main histological features and STIC  IHC for p53. 

Sehdev et 

al (92) 

(n=37) 

23  high-grade serous 

carcinoma. 

STIC+ ve: 59% 

Main features: Loss of polarity, 

Increased nuclear size, increased N/C 

ratio, hyperchromasia, irregular nuclear 

membranes and chromatin distribution, 

mitotic figures, and loss of cilia. 

Occasionally present: Epithelial 

stratification, nuclear molding. 

1.p53 +ve in 75%, 

2.completely 

negative in 14% 

(0% labeling index) 

and  

3.wild type  p53 

(normal) in 11%.  

Mean Ki-67 index:  

38% cells (ranging 

from, 2–90%) 

 

Jarboe et 

al (48)  

(n=128) 

33: controls 

75: BRCA mutation 

20: serous carcinoma. 

STIC+ve: 12 

 Invariably present: discrete population 

of cells replacing tubal mucosa, 

increased N/C ratio with round nuclei, 

loss of polarity, prominent nucleoli, and 

absence of ciliated cells. Not invariably 

present: Epithelial stratification, 

cleavage planes within epithelium and 

exfoliation of cell clusters. 

p53 data not 

detailed. 

Mean Ki-67 index:  

72% positive cells 

with the range, 40–

95% 

 

 

Wei et al 

(95) 

(n=24) 

24 : HGSC in which 

STIC were absent. 

24 HGFTC 

STIC present in 50% 

patients 

≥20 consecutive neoplastic secretory 

cells - high-grade atypia and/or at least 

moderate atypia with intraepithelial 

proliferation [stratification, tufting, 

papillae] with or without p53 IHC. 

71% cases +ve.  

29% cases–ve. 

Shaw et 

al(12) 

(n=240) 

 BRCA1 carriers: 103, 

BRCA2 carriers: 73, 

controls:64. 

Stratification, increased nuclear size, 

nuclear pleomorphism, loss of polarity, 

and prominent nucleoli. 

 

Overexpression of 

p53 with increased 

Ki-67 index in 

majority of cases. 

 p53 –ve :24% with  

Ki-67 index 

sufficiently 

increased. 

Salvador 

et al (96) 

n=32 

Epithelial carcinoma: 

16. HGSC: 12, 

borderline tumors: 3. 

Mucinous low 

grade:1. 

Loss of cell polarity, increased nuclear-

to-cell ratio, prominent nucleoli, and 

absence of ciliated cells.  

 Low p53: 25%. 

High: 75%.  Ki-67 

index: Intermediate: 

63%. High: 38%. 

Maeda et 

al(93)  

(n=7) 

7 cases with 

prophylactic 

salpingectomies. 

Malignant epithelial cells with 

pleomorphic nuclei, stratification, and 

loss of polarity. 

43%- diffuse p53 

+ve 

29% wild type +ve 

28% negative. Ki 67 

index was 39% with 

range of 9-72%. 

CMC 

study 

2016 

n=95 

STIC+ve in  

23/42 HGSC  

7/43 other serous 

tumors and 

0/10 control 

 

Epithelial stratification, increased N/C 

ratio, irregular luminal surface, loss 

cellular polarity, irregular nuclear 

chromatin, prominent nucleoli, loss of 

cilia and mitotic and apoptotic activity.  

Diffuse p53: 35.71%  

HGSC,  

Complete negative 

staining p53: 

11.90% of HGSC 

cases,  

Wild type p53 

staining: 52.38% 
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     Some of the observations in our study were concordant with the studies done in western 

population. Our data does not imply that all the histologically suspicious STIC lesions are 

true STICs, as we did not have immunological confirmation with Mib-1 or the genetic 

studies. However the data might still have a meaningful association with high grade serous 

carcinoma.  

As per the dualistic model of ovarian pathogenesis by Kurman et al, STICs are considered 

to be a direct precursor of Type II serous carcinomas, while there were no direct precursors 

identified for type I tumors, especially low-grade serous carcinoma and serous borderline 

tumor (40). So the finding of the presence of fallopian tubal epithelial abnormality in high 

grade serous carcinomas more than in other serous tumors was significantly associated 

with malignant potential of these changes among serous tumors. Abnormal expression of 

p53 was exclusively seen in high grade serous carcinoma among the serous tumors, which 

also supported the theory of fallopian tubal origin of these tumors. If these findings are 

validated by molecular studies in future, it might help in assessing the earliest form of 

carcinoma as STIC. This will have important clinical implications for screening, 

prevention and treatment in ovarian serous carcinoma. 
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CONCLUSIONS- Categorization of ovarian tumors:  

 Overall, there were 3971 ovarian tumors reported in our institution over a 10-year 

period from 2006 to 2015. The majority of these were benign tumors (67%), 

followed by malignant tumors (29%) and borderline tumors (4%).   

 There was a wide range of age, from 4 months to 89 years with peak age group of 

35-49 years (37%). 

 Surface epithelial tumors were the most common – (1058, 65%), followed by germ 

cell tumors- (683, ~18%) and tumor like lesions- (392, 10%). 

 Among the surface epithelial tumors, serous tumors were the commonest (42%) of 

which majority were high grade.   

 The endometriotic tumors were the second commonest surface epithelial tumors 

(27%) in our study, followed by mucinous tumors (24%). This is possibly because 

endometriotic cysts are included in the group of benign endometriotic neoplasms in 

the WHO 2014 classification.  
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Conclusions- Assessment of STIC and p53 expressions: 

 The fallopian tubes from the 85 serous ovarian tumor samples seen in 2015 were 

examined in detail for the presence of serous tubal intra-epithelial carcinoma 

(STIC) and for p53 expression by IHC. 

 STIC was present in 30 /85 (41%) of all the serous tumors,   23/85 (55%) of high 

grade serous carcinomas (p= <0.01), and 7/85 (8%) of other serous tumors and 

none of the controls. This suggests that STIC has a role in the pathogenesis of 

these tumors. 

 Abnormal p53 expression was exclusively seen in the high grade serous   

carcinomas:  (20/42, 48%), (p<0.05).   

 Prominent atypical histological features seen in the fallopian tubal epithelium with 

abnormal p53 expression were increased N/C ratio, epithelial stratification, loss of 

cellular polarity and irregular nuclear chromatin.  

 These findings suggest that STIC and abnormal p53 expressions in fallopian tubes 

might be the precursors of high grade serous carcinomas. p53 signature which is 

considered as a precursor lesion, was seen only in 4/95 cases, which included 3 high 

grade serous carcinoma cases and 1 control case. None of the benign or 

borderline cases showed p53 signatures. This finding also suggests that high 

grade serous carcinomas have a different pathogenesis from that of the other types 

of serous tumors. 
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LIMITATIONS: 

 In the older WHO (2003) classification system, endometriotic cysts were 

considered to be tumor like lesions and not benign neoplasms. This has altered the 

proportion of our endometriotic tumors as compared with other studies.  

 In a few subcategories the grading systems used in older classifications were 

different when compared with the recent classification. Since our study on categorization 

of ovarian tumors is based only on a review of the reports, definite subtyping of these 

minor subcategories was not possible. 
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Proforma for categorization of 10 year ovarian tumors 

Serial number: 

Biopsy number:  

Age: 

Type of tumor:  

 

 

Proforoma for STIC lesions and p53 staining patterns: 

Serial number: 

Age: 

Types of specimen: 

1. Unilateral fallopian tube with unilateral ovary. 

2. Bilateral fallopian tubes and bilateral ovaries. 

3. Hysterectomy with bilateral adnexae. 

4. Hysterectomy with unilateral adnexae. 

5. Hysterectomy with unilateral tube. 

6. Hysterectomy with bilateral tubes. 

7. Bilateral tubes. 

8. Unilateral tube. 

9. Other than above. 

Diagnosis of the tumour: 

1. High grade serous carcinoma ovary 

2. Borderline serous carcinoma ovary 

3. Low grade serous carcinoma ovary 

4. Benign serous ovarian cyst/ cystadenoma 

5. Serous adenofibroma  

6. Serous cystadenofibroma 

 

 

 

 

 



84 

 

 

Histological features of STIC (Serous intraepithelial tubal carcinoma) :     

        Variable                                                         Present/absent   Percentage of cells 

1.Epithelial stratification   

2. Irregular luminal surface.   

3.Increased N/C ratio. 

 

  

4.Loss of cellular polarity.   

5. Loss of cilia.    

6. Irregular chromatin pattern.    

7. Prominent nucleoli   

8. Mitotic figures and 

apoptotic bodies. 
  

 

Immunohistochemistry: 

Diffuse strong p53 expression -       

1.  Present.  

 2. Absent 

Complete negative p53 staining - 

1.  Present.  

 2. Absent 

Wild type/normal p53 staining – 

1.  Present.  

 2. Absent 

p53 signature( A minimum of 12 tubal secretory epithelial cells positive p53):   

1. Present 

2. Absent. 

 


