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Abstract Background: Ovarian cancer is one of the lethal causes of women’s morbidity and mortality. So, 
investigators are trying to understand the early phases of this disease, including precancer and 
latent precancer conditions. A new concept in recent years proposed that precancerous lesions of 
pelvic serous carcinoma (PSC) originate from the fallopian tube, rather than the ovary or peritoneal 
surface. Serous tubal intraepithelial carcinoma (STIC) has been proposed to be a precursor lesion 
of high grade ovarian serous carcinoma.   
Objectives: To validate this concept, this cross sectional study was done with the aim to detect 
epithelial proliferation, any associated atypia, or serous tubal intraepithelial carcinoma in fallopian 
tube of patients with high grade ovarian serous carcinoma, and further characterize the lesions by 
immunohistochemistry with p53 antibody. 
 Methods: This cross-sectional study included 40 cases of high-grade ovarian serous carcinoma. A 
control group of 40 patients were also included, who had hysterectomy with unilateral or bilateral 
salpingo-oophorectomy with indication other than ovarian malignancy.  
Results:  Proliferative epithelial lesions in the fallopian tube were found in 17 (42.5%) cases, 
without atypia in 13 (76.5%) cases, and with atypia in  4 (23.5%) cases. Four cases of atypia were 
found positive with p53 antibody and diagnosed as serous tubal intraepithelial carcinoma. The 
proliferative epithelial lesions were more frequent in fimbria than in ampulla. No proliferative 
epithelial lesion was detected in control group.  
Conclusion: According to the recent concept and the findings of our study, it can be suggested that 
prophylactic salpingectomy could be a good options for the prevention of ovarian serous 
carcinoma.  
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Introduction Ovarian cancer is the seventh most 
common cancer in women worldwide, and 
the eighth cause of death from cancer in 
women. Worldwide, approximately 
239,000 women are diagnosed with 
ovarian cancer annually, with an estimated 
152,000 associated deaths.1 High-grade 
serous carcinoma is the most common type 
of ovarian cancer, accounting for 60–70% 
of all common epithelial malignancies.2  
 
Due to the lack of effective screening 
tools, and the absence of early phase 
symptomatology in majority patients, 
ovarian cancers, most of which are high 
grade serous carcinomas, commonly 
present at advanced stages when prognosis 
is poor.3 Because of this, investigations are 
going on about ovarian carcinogenesis to 
find out the early phases of the disease, 
including presence of precancer and latent 
precancer conditions. A new concept in 
recent years proposed that precancerous 
lesions of pelvic serous carcinoma (PSC) 
originate from the fallopian tube, rather 
than the ovary or peritoneal surface.4 This 
concept arose initially from studies of 
asymptomatic women with germ line 
BRCA1 or BRCA2 mutation as well as 
those from the general population with 
pelvic serous carcinoma. These studies 
detected precancerous or early cancerous 
lesions - serous tubal intraepithelial 
carcinoma (STIC) in the fallopian tubal 
fimbria.3  
 
TP53, a tumour suppressor gene, that 
regulates cell cycle progression, DNA 
repair, cellular senescence, and apoptosis.5 
High grade serous carcinomas and serous 
tubal intra epithelial carcinomas have been 
found to harbor TP53 mutations in over 
90% of cases.6 P53 staining pattern yielded 
a sensitivity of 87% and a specificity of 
100% in detecting TP53 missense 
mutations, and used as a surrogate for 
TP53 mutation in the histologic diagnosis 
of STIC.7 Recent concepts of ovarian 

carcinogenesis leads to thorough 
examination of fallopian tubes for 
detection of precancerous lesion and the 
origin of ovarian cancers, and prophylactic 
salpingectomy is currently advocated for 
patients with BRCA mutations, and also 
for patients having hysterectomy with 
benign indications. In Bangladesh, the 
fallopian tubes are mostly examined with 
less importance, commonly sampling one 
random block, usually from the ampullary 
portion. Fimbria is usually not submitted 
for microscopy. Sometimes, no sampling 
is done with grossly unremarkable 
fallopian tubes. 
 
This present study was designed to 
examine the fallopian tubes in patients 
with high grade ovarian serous carcinoma 
following SEE-FIM protocol, and 
thorough microscopic examination of 
H&E sections to find out if there is any 
tubal epithelial proliferation with or 
without atypia, or serous tubal 
intraepithelial carcinoma (STIC), and 
immunohistochemistry with  p53 to see if 
there is any p53 immunoexpression. 
 
Methods  This cross sectional study was carried out 
at the department of pathology, 
Bangabandhu Sheikh Mujib Medical 
University (BSMMU), Dhaka from 
January 2015 to December 2016. The 
research protocol was approved by the 
Institutional Review Board (I.R.B.) of 
BSMMU, Dhaka. 
 
Cases were included in this study with 
unilateral or bilateral salpingo-
oophorectomy specimen with ovarian 
tumour suspicious of malignancy. After 
doing histopathology 40 cases of high 
grade ovarian serous carcinoma were 
enrolled as case group. A control group of 
40 patients were included, who had 
hysterectomy with unilateral or bilateral 
salpingo-oophorectomy with indication 
other than ovarian malignancy. The 
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included control group patients had the 
following indications for the surgery: 
uterine leiomyoma (n=13), invasive 
squamous cell carcinoma of cervix (n=5), 
adenomyosis (n=13), and chronic 
cervicitis (n=9). The ovaries and fallopian 
tubes of the control group were grossly 
unremarkable. Grossing of fallopian tubes 
of the case group as well as the control 
groups were done following SEE-FIM 
protocol. In this protocol the ampullary 
portion is sectioned at 2 to 3 mm intervals 
and the infundibulum is amputated and 
sectioned longitudinally to maximize 
exposure of the fimbrial mucosa.8      
                                                                                                                            
Thorough microscopic examination of all 
the submitted blocks of fallopian tubes to 
find out proliferative epithelial lesions and 
STIC. Proliferative epithelial lesions of 
fallopian tube, defined as the presence of 
one or more of the following features, 
including nuclear crowding, stratification, 
loss of nuclear polarity, mild to moderate 
atypia and occasional mitoses.9 STIC is a 
non invasive carcinoma confined to the 
epithelial cells of tubal mucosae 
characterized by a discretely different 
population of malignant cells replacing the 
normal tubal epithelium with disorganized 
growth pattern and lack of cell polarity 
without ciliated cells.8 
 
Selected cases of fallopian tube were 
submitted for immunohistochemistry with 
Monoclonal  

Rabbit Anti-human p53 antibody using 
standard technique. In histologically 
atypical lesions, p53 is considered positive 
if the focus showed >75% cells with 
moderate to strong expression or a 0% 
labeling index (i.e. completely negative). 
Cases without either of these two patterns 
are considered negative. In cases without 
histologic atypia, the denominator for the 
calculation of the percentage of p53 
positive cells is based on a minimum 
length of 12 cells.10   
 
Statistical analyses were carried out by 
using the Statistical Package for Social 
Sciences version 20.0 for Windows (SPSS 
Inc, Chicago, Illinois, USA). All the 
continuous data was represented by mean 
with standard deviation. Categorical data 
was presented by frequency with 
percentage. Unpaired t-test was used to 
compare continuous variables between 
case and control. Association of 
proliferative epithelial lesions between 
case and control group was tested by chi-
square test. 
 
Results The age of the patients of ovarian high 
grade serous carcinoma ranged from 26 to 
68 years with mean age of 47.7 years 
(SD±11.6). Fifty five percent patients 
belonged to fourth to fifth decades. The 
age of the patients in control group ranged 
from 33 to 62 years with mean age of 45.5 
years (SD±6.0) (Table I). 
 Table I: Age of the study patients (n=80) 

 
Age (In Year) High grade ovarian serous carcinoma (n=40) Control Group 

(n=40) 
P value 

 n % n %  
≤30 4 10.0 0 0.0  
31-40 9 22.5 11 27.5  
41-50  13 32.5 24 60.0  
51-60 8 20.0 4 10.0  
>60 6 15.0 1 2.5  
Mean±SD 47.7 ±11.6 45.5 ±6.0 0.290ns  Mean±SD 47.7 ±11.6 
Range (min, max) 26 , 68 33,  62  Range (min, max) 26 , 68 
 
ns = not significant (level of significance =0.05), p value reached from unpaired t-test
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Figure 1. Pie chart showing frequency of 
proliferative epithelial lesions in fallopian 
tubes of high grade serous carcinoma (HG-
SC) 
 

Proliferative epithelial lesions in the 
fallopian tube were found on microscopic 
examination in 17 (42.5%) out of 40 cases 
of HG-SC. Proliferative epithelial lesions 
without atypia were detected in 13 (32.5%) 
cases, and with atypia were detected in 4 
(10.0%) cases (Figure 1,2,3,4). The lesions 
were more frequent in fimbria than in 
ampulla (Table II). No proliferative 
epithelial lesion was detected in isthmus. 
Proliferative epithelial lesions were not 
found in all the 40 cases of the control 
group patients. Proliferative epithelial 
lesions were significantly associated with 
high grade ovarian serous carcinoma 
(Table III).  
 

Table II: Regional distribution of detected proliferative epithelial lesions in fallopian tubes of 
the case group (n=17)  
   
Proliferative epithelial lesions in fallopian tubes Total Fimbria  Ampulla  Isthmus 
  Number (%) Number (%) Number (%) 
Without Atypia  13 8 (61.5%) 5 (38.5%) 0 (0.0%) 
With Atypia  4 3 (75.0%) 1 (25.0%) 0 (0.0%) 
 
Table III:  Association of proliferative epithelial lesions between case and control group 
(n=80) 
 
Group Proliferative epithelial lesions (n) No proliferative epithelial lesions (n) Total  P value  
Case group  14 23 40  
Control  00 40 40  
group     0.001S 
Total  17 63 80  
 
S=significant (level of significance = 0.05), p value reached from chi-square test.  

13(32.5%)

23(57.5%)

4(10.0%)

Proliferative epithelial lesions

Without 
Atypia
No epithelial 
lesions
With Atypia
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Immunohistochemistry with P53 antibody 
was done in all 17 cases of proliferative 
epithelial lesions of fallopian tube. P53 
was found positive in only 5 (29.41%) 
cases. Four of these were associated with 
atypia and diagnosed as STIC with p53 
immunostain. Out of these 4 cases, two 
showed strong nuclear p53 staining in 

>75% of cells, the other two showed 
complete absence of nuclear p53 staining 
(indicating null mutation of p53) (Figure 5, 
6). The fifth case, which showed positive 
nuclear staining with p53 antibody had 
proliferative epithelial lesions without 
atypia, therefore it was regarded as p53 
signature (Table IV, figure 7). 

 Table IV: Expression of p53 antibody in proliferative epithelial lesions of fallopian tubes 
(n=17) 
 
Proliferative epithelial 
lesions 

Expression pattern of p53 antibody Diagnostic 
category 

 Percentage of nuclear 
staining with p53 

Interpretation Number of 
cases 

Without atypia (n=13) >75% 
0% 

Positive 
Negative 

1 
12 

p53 signature  
Reactive/normal  
 

With atypia (n=4) >75% 
0% 

Positive 
Positive  

2 
2 

STIC * 
STIC * 

 
*Note: In histologically atypical lesions of fallopian tube, p53 is considered positive if the 
focus showed >75% cells with moderate to strong nuclear expression, or complete absence of 
nuclear immunoexpression. Cases other than these two patterns are considered negative. In 
cases without histologic atypia, the denominator for the calculation of the percentage of p53-
positive cells is based on a minimum length of 12 cells, and when >75% cells showed 
moderate to strong nuclear immunoexpression, p53 is considered positive.10 
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Figure 2. Photomicrograph showing 
proliferative epithelial lesion without 
atypia (H&E 200x) 
  

 Figure 3. Photomicrograph showing STIC 
( H&E 400x) 
 
 

 Figure 4. Photomicrograph showing STIC 
(H&E 400x)  
 

  Figure 5. Immunohistochemical staining 
for p53 showing strong nuclear p53 
immunoexpression in STIC (400x) 
 

  
Figure 6.  Immunohistochemical staining 
for p53 showing complete absence of 
nuclear p53 immunostaining in STIC 
(100x)  
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A  B 
Figure 7.  p53 signature- showing 
proliferative epithelial lesion without 
atypia (A) and strong nuclear p53 
immunoexpression(B)  
 
Discussion  A new concept in recent years proposed 
that precancerous lesions of pelvic serous 
carcinoma (PSC) originate from the 
fallopian tube, rather than the ovary or 
peritoneal surface.4 To validate this 
concept, this cross sectional study was 
done with the aim to detect epithelial 
proliferation, any associated atypia, or 
serous tubal intraepithelial carcinoma in 
fallopian tube of patients with high grade 
ovarian serous carcinoma, and further 
characterize the lesions by 
immunohistochemistry with p53 antibody.  
 In this study, grossing of fallopian tube 
was done following SEE-FIM protocol as 
this method includes blocks from the 
fimbria, ampulla and isthmus, rather than 
the previously practiced grossing that 
includes random block/s from the tube. 
SEE-FIM protocol ensures examinations 
of the tubal epithelium from the different 
regions of the tube including the fimbria, 
and increases the probability of 
identification of microscopic epithelial 
lesions. Koc, Ayas and Arinkan, (2016), 
compared in their study between classical 
method and SEE-FIM protocol in 
detecting microscopic lesions in fallopian 

tubes.11 They found, 15 serous tubal 
intraepithelial carcinomas in 39 nonuterine 
pelvic serous high-grade carcinoma (tubal, 
peritoneal, and ovarian HGSCs) cases, 
sampled with the SEE-FIM protocol. 
Using the classical method, they detected 
only one serous tubal intraepithelial 
carcinoma in 113 nonuterine pelvic serous 
high-grade carcinoma cases. 
 
In this study, the age of the patients of 
ovarian high grade serous carcinoma 
ranged from 26 to 68 years with mean age 
of 47.7 years (SD±11.6). Fifty five percent 
patients belonged to fourth to fifth 
decades. In the control group, age of the 
patients ranged from 33 to 62 years and 
mean age was found 45.5 years with 
SD±6.0. Bell, (2005) study found the age 
of the patients of ovarian serous carcinoma 
ranged from 27 to 65 with mean age of 50 
years.12 Shaw, et al. (2009) observed the 
median age at the time of surgery was 46 
years for the BRCA mutation group and 
48.5 years for the control group.13 So the 
present study along with other recent 
studies may conclude that the average age 
of patients with serous carcinoma is the 
mid-to-late fifties with rare occurrence in 
teenagers. 
 
Proliferative epithelial lesions in the 
fallopian tube were found in 17 (42.5%) 
cases, proliferative epithelial lesions 
without atypia in 13 (76.5%) cases, and 
proliferative epithelial lesions with atypia 
in 4 (23.5%) cases. The proliferative 
epithelial lesions were more frequent in 
fimbria than in ampulla. Kindelberger, et 
al. (2007) reported that tumors classified 
as primary ovarian serous carcinomas 
often involve the endosalpinx (30/42, 
71%), and many of these tumors (20/42, 
48%) contain STICs, ninety three percent 
of STICs involved the fimbriae.14 In a 
study of 300 consecutive gynecologic 
cases performed by Tang, et al. (2012), the 
frequency of STICs detection differed by 
the type of gynecological malignancies: 
6/32 (19%) of ovarian serous carcinomas, 
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4/28 (14%) of endometrial serous 
carcinomas, and 2/7 (28%) of peritoneal 
serous carcinomas. No STICs were 
identified among non-gynecologic 
malignancies, benign conditions, or other 
types of malignancies of the ovaries, 
endometrium, or cervix.15 The results from 
this study indicated that STICs were 
associated with only serous carcinomas of 
peritoneal, ovarian, or endometrial origin 
and not with any other non-serous lesions 
such as endometrioid, clear cell, or 
mucinous carcinomas. Thus, STIC may be 
the earliest morphologically recognizable 
form of pelvic HG-SC, and the fallopian 
tube may be the site of origin of many 
pelvic HGSCs. 
 
 In this study, immunohistochemistry with 
p53 antibody was done in all 17 cases of 
proliferative epithelial lesions of fallopian 
tube. P53 was found positive in only 5 
(29.41%) cases. Four of these were 
associated with atypia and diagnosed as 
STIC with p53 immunostain. Out of these 
4 cases, two showed strong nuclear p53 
staining in >75% of cells, the other two 
showed complete absence of nuclear p53 
staining (indicating null mutation of p53). 
The fifth case, which showed positive 
nuclear staining with p53 antibody had 
proliferative epithelial lesions without 
atypia, therefore it was regarded as p53 
signature. In a study by Lee, et al. (2007) 
p53 signatures were observed in 37% and 
33% of women with or without BRCA 
mutations respectively. P53 signature 
(53%) was more frequently identified in 
fallopian tubes harboring STICs.16  
 
Conclusions 
This study was undertaken with the aim to 
see the association of atypical epithelial 
proliferation in fallopian tube in patients 
with ovarian serous carcinoma. According 
to recent concepts, a good number of high 
grade ovarian serous carcinoma arises 
from fallopian tube, specially from tubal 
fimbria. Serous tubal intraepithelial 
carcinoma (STIC) has been proposed to be 

a precursor lesion of high grade ovarian 
serous carcinoma. In our routine practice, 
sampling of fallopian tube is often limited 
to one or two cross sections in the 
ampullary portion with or without sections 
of the fimbriated end. As a result, fallopian 
tubal epithelial lesions are missed in many 
cases due to limited sampling or no 
sampling at all. In this study grossing of 
fallopian tube was done following SEE-
FIM protocol. STIC was identified in 4 
cases, and 3 of these were found in 
fimbria, and one in ampulla. Thus it can be 
said that thorough examination of fallopian 
tubes may lead to more diagnosis of 
microscopic lesions in fallopian tubes, and 
better understanding of the pathogenesis of 
ovarian carcinoma.  
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