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Abstract 
Introduction: Discrimination of benign and malignant tumors during surgery in gynaecologic 
patients with adnexal masses is important for the management of the patient. Intra-operative 
frozen section analysis gives information about the characteristics of masses. 
Objectives: To compare frozen-section results with definitive histopathological results of 
ovarian tumors diagnosed intra-operatively. 
Materials and Methods: Specimens send in Normal Saline (NS) for frozen examined for gross 
features (Sample size -39). Sections are then submitted from representative areas. Further 
processing of frozen takes place followed by staining. The sections are then studied. The results 
are then conveyed to the operating surgeon within 25-30 minutes. The same specimen is then 
allowed to fix in 10% buffered formalin for approximately 24 hours and then submitted for 
routine paraffin procedure. The final reporting is done on these paraffin sections. 
Results: Frozen section results of the patients with a final diagnosis of ovarian tumors operated 
at our institute between September 2019 and September 2022 were analyzed. Data of 39 
patients was analysed. Among 39 cases on frozen section, 27 (69.2%) cases were benign and 
12 (30.8%) cases malignant. The results of paraffin block showed 26 (66.7%) cases to be benign 
and 13 (33.3%) cases as malignant. One case was reported to be false negative. 
Conclusion: Intra-operative frozen section is useful in situations where the nature of the 
ovarian tumor is uncertain whether benign or malignant. It is a highly sensitive and specific 
modality and thus helps the surgeon in planning further surgical management. 
Keywords: Ovarian tumors, frozen section, benign, malignant, histopathology. 
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Introduction 
In modern day oncologic surgeries, use of 
the frozen section as an intraoperative guide 
for surgeons is gaining popularity. The 

technique was devised a little more than 
100 years ago and has advanced in terms of 
technical expertise and improved 
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microscopic optics. While the role of the 
frozen section in certain oncologic 
surgeries like evaluation of margins in 
squamous cell carcinoma of head and neck 
and sentinel lymph node evaluation in 
breast cancer is deemed essential, its role is 
still a matter of debate in ovarian surgeries. 
[1-3] Ovarian cancer is the third most 
common malignancy in this part of the 
world, and its incidence is on the rise 
especially in young age women [9]. 
Discrimination of benign and malignant 
tumors during surgery in gynaecologic 
patients with adnexal masses is important 
for the management of the patient. Intra- 
operative frozen section analysis gives 
information about the characteristics of 
masses. [5,6] 
When faced intra-operatively with an 
apparent early stage ovarian cancer, the 
surgeon will have two management options: 
to manage each case as a potential cancer 
and therefore perform an optimal staging 
procedure or to manage the case as benign 
without staging. The former option will 
result in unnecessary surgery in about 30% 
of cases, and the latter will result in 
suboptimal staging in cancer cases requiring 
either a second surgical staging procedure 
or empirical chemotherapy. [1-3] The use of 
frozen section analysis has had a great 
impact on these patients and has become 
indispensable in diagnosing malignancies. 
The results of the frozen examination 
determine the course of surgery. [4] 
Aims and Objectives: 

To compare frozen-section results with 
definitive histopathological results of 
ovarian tumors diagnosed intra-operatively. 

Material and Methods: 
Intra-operative sample once removed is 
sent to histopathology laboratory in Normal 
Saline (NS). The specimen is then very well 
inspected by the pathologist and the gross 
features of the same are noted down. Cut 
section of the same is examined and made 
note of. Sections are then submitted from 
representative areas. Further processing of 
frozen takes place followed by staining. 
The sections are then studied. The results 
are then conveyed to the operating surgeon 
within 25-30 minutes. The same specimen 
is then allowed to fix in 10% buffered 
formalin for approximately 24 hours. The 
sections submitted for frozen are also 
formalin fixed. These sections and 
additional sections from formalin fixed 
specimen are then submitted for routine 
paraffin procedure. The final reporting is 
done on these paraffin sections. 
Results: 
Frozen section results of the patients with a 
final diagnosis of ovarian tumors operated 
at our institute between September 2019 
and September 2022 were analyzed. Data of 
39 patients was analyzed. The concordance 
of frozen section diagnosis was determined 
by comparing the frozen section results with 
the final pathological diagnosis. Sensitivity, 
specificity, positive predictive value and 
negative predictive value were calculated. 
Among 39 cases on frozen section, 27 
(69.2%) cases were benign and 12 (30.8%) 
cases malignant. The results of paraffin 
block showed 26 (66.7%) cases to be 
benign and 13 (33.3%) cases as malignant 
(Table 1). One case was reported to be false 
negative. 

 

Table 1: FS- frozen section result; PS- final paraffin section result 
 PS Benign PS Malignant Total 
FS Benign 26 01 27 
FS Malignant 00 12 12 
Total 26 13 39 

 
Table 2 gives values of sensitivity, specificity, positive predictive value and negative predictive 
value of frozen section in determining the malignancy in ovarian tumors. 
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Table 2: PPV- positive predictive value; NPV- negative predictive value 
Statistic Value 

Sensitivity 92.31% 

Specificity 100.00% 

PPV 100.00% 

NPV 96.30% 

Accuracy 97.44% 

 

 
Figure 1 & 2: showing microscopic picture of frozen section- Malignant epithelial 

ovarian tumor- High Grade Mucinous Cystadenocarcinoma 
 
Table 3: shows the definitive histopathological diagnosis of the studied ovarian tumors. 

 HPE diagnosis Number of cases 

Benign:  26 

 Functional cyst 01 

 Benign serous cystadenoma 11 

 Benign mucinous cystadenoma 08 

 Mature Cystic Teratoma (Dermoid cyst) 03 

 Cellular fibroma 01 

 Serous Cystadenofibroma 02 

Malignant:  13 

 Epithelial ovarian tumor 08 

 Germ cell tumor 02 

 

 Other 03 
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Figure 3 & 4: showing microscopic picture of paraffin section- High Grade Mucinous 

Cystadenocarcinoma 
 
Discussion: 

Frozen section is an important step in 
gynaecologic surgery with proven 
reliability. The purpose of frozen section of 
ovarian tumors is to detect the patients who 
need more comprehensive surgery intra-
operatively and to spare the group who 
could be treated with a more limited 
surgery. The overall accuracy of frozen 
section at the diagnosis of ovarian tumors 
has been reported to be between 86% and 
97% in different studies. [4,5,7] 
The accuracy of the frozen section for 
ovarian tumors varies among different 
institutions. [8] Subbian et al. in a study 
involving 135 cases of ovarian tumors 
found an overall accuracy of 84.2 %. They 
found the lowest sensitivity for borderline 
tumors (31.2 %) especially of the mucinous 
category. [10] On the other hand, Supraset 
et al. in a review of 112 cases revealed a 
sensitivity of 100, 84, and 92 %, 
respectively,for benign, borderline, and 
malignan tumors. [10] In another 
retrospective review of 282 cases, 
sensitivities of the frozen section for 
benign, borderline, and malignant tumors 
were 97.5, 95.8, and 95.6 %, and 
corresponding specificities were 97.5, 97.6, 
and 100 %, respectively. They found the 
lowest positive predictive value in 
borderline group (79.3 %), all of them with 

mucinous type epithelium as described by 
other authors [11]. 
In our study, the accuracy rate in 
determining malignant tumors was 97.44%. 
In our study, the false positive rate was 0%. 
There was only 1 false negative report. One 
case was found to be benign on frozen 
section which turned out to be malignant of 
paraffin section reporting which was 
supposed to be due to inadequate history. 
The larger tumor size and multilocular 
pattern of mucinous tumors is reported to 
have a negative effect on the accuracy of 
frozen-section diagnosis [4]. Some authors 
have suggested that underdiagnosis was due 
to sampling errors, and they advised using 
greater numbers of frozen sections to 
minimize the underdiagnosis of tumors, 
recommending one section per 10 cm of the 
mass.5,6 Some recent studies have 
indicated that after sampling errors, the 
absence of an expert pathologist is 
responsible for misdiagnosis of tumors. [7] 
In contrast to these studies, Menzin et al. 
found no correlation between pathologist 
and frozen section misdiagnosis.   Atif Ali 
Hashmi et al suggested that matriculate 
sampling is needed in ovarian tumors 
specifically from areas where wall appears 
thick or there is evidence of solid growth. 
[12] 
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Conclusion: 
Intra-operative frozen section is useful in 
situations where the nature of the ovarian 
tumor is uncertain whether benign or 
malignant. It is a highly sensitive and 
specific modality and thus helps the surgeon 
in planning further surgical management. 
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