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ABSTRACT 

OBJECTIVE: Abnormal uterine bleeding which is the most frequent complaint among pre- and post-

menopausal women should be investigated to rule out endometrial cancer. An intra-operative frozen 

section can be taken to examine the suspicious of the malignancy. The study aims to investigate the ac-

curacy of frozen section in suspicious of endometrial malignancy. 

STUDY DESIGN: Fifty patients with pre-malign endometrial pathology and malignant ultrasound char-

acteristics were included in this study and their preoperative biopsy, frozen and postoperative patholog-

ical results were examined.  

RESULTS: The kappa coefficient between postoperative pathology and frozen section was 0.88 

(p<0.05) and 95% confidence interval was (0.63-1.12). This indicates that the amount of agreement be-

tween the two tests was strong, thus the frozen section would be considered as a valid indicator of post-

operative pathology results. 

CONCLUSIONS: Frozen section is a valuable method to investigate the suspicious of malignancy in en-

dometrial pre-malign lesions. 
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COEIN system. However, in post-menopausal bleeding atro-
phy, malignancies and hyperplasia are the most common rea-
sons for the AUB.  

Given endometrial cancer is the most common gynecolog-
ical cancer in developed countries, the possibility of malig-
nancy should be ruled out while investigating the bleeding ae-
tiologies (2). In atypical endometrial hyperplasia, the risk of 
malignancy can be increased by 30% (3,4). A common diag-
nostic problem may arise when atypical hyperplasia is seen in 
the preoperative biopsy. This makes difficult to distinguish 
between atypical hyperplasia and a well-differentiated adeno-
carcinoma, especially in small biopsy specimens.  

Adenocarcinoma can be found in 17-43% of hysterectomy 
specimens performed for preoperative diagnosis of atypical 
hyperplasia (5). The main treatment for adenocarcinoma is 
total hysterectomy followed by a bilateral salpingo-oophorec-
tomy (BSO), pelvic and para-aortic lymphadenectomy (6) and 
complete surgical staging if fertility is not a concern. An in-
traoperative pathological examination allows surgeons to de-
cide about do or not to do the surgical staging (7). Frozen sec-
tion is a rapid pathological examination of hysterectomy spec-
imens by using a cryostat to provide result about malignancy 
during the operation. The frozen section has a high accuracy 
rate for high risk endometrial premalignant lesions and en-
dometrial cancer staging (8,9). However, the frozen section 
analysis was found low accuracy in patients with atypical en-
dometrial hyperplasia (10).  

Introduction 

Bleeding is the most frequent gynecological complain 
among pre- and postmenopausal women. The etiology of pre-
and postmenopausal abnormal uterine bleeding (AUB) should 
be investigated using the PALM-COEIN system according to 
FIGO (1). Polyps, malignancy, and hyperplasia have been de-
fined as the etiology of endometrium AUB by the PALM-
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The present study aims to determine the accuracy of frozen 
section analysis to assess pre-malign endometrial lesions. The 
study also aims to understand the necessity to perform frozen 
section analysis where preoperative biopsy and ultrasound ex-
amination are available. 

Material and Method 

The present study was approved by the Hospital ethical 
committee with a number as 2017/0114 and conducted in ac-
cordance with the Declaration of Helsinki. The data were col-
lected retrospectively from January 2010 and December 2016 
and for this study consent for using data has given formally by 
the director of our clinic and hospital archive department.  
Fifty patients with pre-malign endometrial pathology and ma-
lignant ultrasound characteristics were included in this study 
based on the following criteria; irregular bleeding with en-
dometrial thickness >10 mm for pre-menopausal patients and 
irregularity with endometrial thickness >4 mm for post-
menopausal patients which all were approved clinically and 
histologically. The patients underwent surgery at the hospital 
as part of their treatment procedure. Ultrasonography exami-
nation, preoperative endometrial sampling, intra-operative 
frozen section analysis, and final histopathological evalua-
tions were performed for all the patients.  

Patients with the AUB, post-menopausal bleeding (PMB) 
and malign suspicious radiological imaging were also in-
cluded.  All the patients had an endometrial evaluation with 
radiological imagining and pathological sampling through di-
latation and evacuation (C&D). The pathological samples col-
lected in Formol solution (Formaldehyde) and the results were 
reported according to the World Health Organisation (WHO) 
classification (11). 

Hysterectomy with or without oophorectomy was the first-
line treatment for all patients with pre-malign lesions in pre-
operative sampling or suspicious pre-malignant ultrasonogra-
phy. Frozen section samples were grossly examined and 
macroscopically suspicious lesions were sampled. The frozen 
section results reported as malign or non-malign. The final 
histopathological examination of operation materials reported 
according to WHO and FIGO classifications (12).  

Statistical analyses were performed using R Statistical 
Software (The R Foundation). The categorical variables were 
defined as frequencies and percentages (%). Cohen kappa sta-
tistic was used for measuring agreement between frozen sec-
tion and postoperative (13). Cohen’s kappa coefficient was 
calculated with ckap function in rel package in R program.      
P <0.05 was considered statistically significant.   

Results 

The patients' median age was 51±8.9. Descriptive results 
are at table I. Our all benign biopsy resulted in patients had 
pathological ultrasonography findings.  

Precisely patient base results were given at table II. Eight 
patients with insufficient preoperative biopsy results were ex-
cluded from the study. Total of 50 patients with preoperatively 
diagnosed was screened (known biopsy results). The kappa co-
efficient between postoperative pathology and frozen section 
was 0.88 (p<0.05) and 95% confidence interval was (0.63-
1.12). This indicates that the amount of agreement between the 
two tests was strong, thus the frozen section would be consid-
ered as a valid indicator of postoperative pathology results.  

The kappa coefficient between preoperative biopsy and 
frozen section was 0.20 (p>0.05) and the 95% confidence in-
terval was (-0.27, 0.68). This indicates that the amount of 
agreement between the two tests was weak. 

The kappa coefficient between preoperative biopsy and 
postoperative pathology was 0.16 (p>0.05) and the 95% con-
fidence interval was (-0.31, 0.63). This indicates that the 
amount of agreement between the two tests was weak. 

Frequencies of preoperative biopsy and frozen section ver-
sus postoperative pathology which is considered as a gold 
standard are given in table III. According to table III, the sen-
sitivity, specificity, negative and positive predictive value for 
the frozen test was found as 0.67, 1, 0.96, and 1, respectively. 
The diagnostics results for the frozen test are inconsistent with 
the kappa statistic in terms of the agreement. 

Table I: Descriptive statistics for patients 

Variables Categories n (%) 

Complains of patients Postmenopausal bleeding 16 (32) 

Abnormal uterine bleeding 28 (56) 

Pain 6 (12) 

Imaging study Normal 21 (42) 

Abnormal Ultrasonography 29 (58) 

Preoperative Biopsy Benign 33 (66) 

Insufficient 8 (16) 

Premalignant 9 (18) 

Frozen section Benign 46 (92) 

Malign 4 (8) 

Postoperative pathology Benign 44 (88) 

Malign 6 (12) 

Table II: Patient base results
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According to table III, the sensitivity, specificity, negative 

predictive value, and positive predictive value for pre-op were 

found as 0.40, 0.81, 0.91, and 0.22, respectively. The diag-

nostics results for pre-op are inconsistent with the kappa sta-

tistic in terms of disagreement. 

Discussion 

The present study showed that the frozen section analysis 

can be used as a reliable procedure in patients with pre- or 

postmenopausal AUB. The risk of malignancy is the main rea-

son for the preoperative dilatation and curettage (D&C) in pre- 

or postmenopausal AUB cases. 

In menopausal age women, preoperative sampling is 

shown as a highly accurate and effective method to detect ma-

lignancy (14,15). However, preoperative biopsies (PoBx) is 

found accurate by nearly 60 percent (16), in some cases, PoBx 

is benign whereas ultrasonographic findings show malignant 

features. In patients with post-menopausal bleeding, sensitiv-

ity and specificity of transvaginal ultrasonography (TSVU) 

have been found as sensitive as endometrial cytology and 

D&C to detect pathological alterations (17) Malignancy can 

be ruled out safely where the sonographic endometrial thick-

ness is <or=4.0 mm (18). 

In the present study, there were two patients who were 
missed preoperatively and at frozen section one was diag-
nosed as benign and the other was inadequate sampling. 
However, both of them were diagnosed with pathologically at 
the ultrasonographic examination. Sampling failure can be 
seen in twenty percent of endometrial samples (19). In this 
study, there were three patients that their endometrial sam-
pling results became benign and the final results were up-
graded to malign by frozen examination (n=2) and postopera-
tive pathology (n=1). 

The final result was also upgraded to malignant by post-
operative pathology in a patient with insufficient endometrial 
sampling. The present study showed a low diagnostic sensi-
tivity preoperatively (0.40). The study included the patients 
with suspicious ultrasound features and insufficient endome-
trial sampling, which can be the main reason for decreasing 
sensitivity in the preoperative sampling procedure. 

Frozen section analysis is a highly reliable intra-operative 
pathological procedure, which has an important role in the 
management of surgical patients. The technique is used to de-
termine pre-malignant and malignant endometrial lesions to 
make a decision on the necessity of dissecting the lymph 

nodes (lymphadenectomy) during surgical staging (9,20). The 
frozen section analysis was performed for the patients with 
pre-malignant preoperative pathology and malignant ultra-
sonographic features, which had either benign or insufficient 
preoperative pathologic results. 

There was a strong correlation between frozen section 
analysis and postoperative result in the present study. The post-
operative results were compatible with two malignant patients 
in the frozen section who were malignant, but their myometrial 
invasion was less than %50 of myometrial thickness and lym-
phadenectomy was not needed. The frozen section analysis 
was considered as an unreliable predictor or unnecessary to 
rule out malignancy by some studies (21,22). However, the 
present shows that frozen section is needed in particular for in-
sufficient preoperative biopsy or ultrasonographically suspi-
cious of malignancy but preoperatively benign biopsy patients.  
The procedure was also found as a reliable method to detect en-
dometrial malignancy by other studies (20,23) especially in pa-
tients with premalignant preoperative biopsy results (8,24).  

In conclusion, the frozen section assessment of hysterec-
tomies for preoperative diagnosis of atypical hyperplasia or 
suspicion of malignancy may be helpful to identify the signif-
icant fraction requiring lymphadenectomy and spare low-risk 
patients the morbidity of lymphadenectomy. The present 
study is limited by the small sample size in which it was not 
possible to divide the patients into pre- and postmenopausal 
subgroups. Therefore, it is suggested to carry out the study in 
a larger sample size. 
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