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 Cancers of the adnexae, including ovarian and fallopian tube, 
constitute the eighth most common cancers among women 
worldwide 

 

 Two thirds of patients with ovarian tumors present in Stage III 

 

 This is due to the asymptomatic nature of the disease and the 
lack of effective screening methods for ovarian cancers, unlike 
cervical cancers 



 Preoperative imaging and tumor markers have only limited 
value in differentiating between benign, borderline and 
malignant categories 

 

 Intraoperative frozen section diagnosis of ovarian tumors is 
widely used in making this distinction and to decide the 
course of surgery 



 Frozen section diagnosis of ovarian tumors is an 
intraoperative diagnostic procedure with documented 
reliability 

 

 Its purpose is to provide information on the tumor’s 
malignant potential to gynecologic oncologists, so an 
appropriate approach can be selected during surgery 



 During the operation, fresh unfixed specimens are sent to the 
diagnostic pathology department where the attending 
pathologist macroscopically examined them and sampled a 
single section (median = 1, range = 1-4) of a representative 
part of the tumor 

 

 The number of sections sampled in each case are at the 
pathologist’s discretion 



 A detailed clinical history and intraoperative observations 
should be communicated to the pathologist as they may help 
the pathologist to get the correct diagnosis 



 Without the support of intraoperative frozen section, benign 
and malignant masses are treated the same way 

 

  The majority of benign cases are overtreated and are 
exposed to additional risks of postoperative complications 

 

 Malignant cases are undertreated and required additional 
surgery to appropriately treat and stage malignant ovarian 
masses 



 Therefore the accuracy of this technique is very important 

 

 The accuracy of the frozen section for ovarian tumors varies 
across different institutions 

 



 Several studies have shown that frozen section diagnosis of 
ovarian tumors is a robust technique with overall accuracy 
ranging from 71.9 to 97%  

 

 



 In the previous published studies, it was observed that frozen 
section had high sensitivity, specificity and predictive values in 
the prediction of benign and malignant neoplasms of the 
ovary 

 

 But had low sensitivity and PPV for borderline tumors 

 

 Inaccurate diagnosis occurred more commonly with mucinous 
tumors 



 histological types of both primary ovarian tumors and ovarian 
metastases from other cancers prone to misdiagnosis in 
intraoperative frozen section diagnosis 



 A diagnostic discrepancy was considered significant if the 
malignant potential (benign, borderline, or malignant) 
subcategories were not accurately identified 

 

  Failure to specify the precise histological subtype of a 
carcinoma was not considered an error 



 The accuracy of frozen section diagnosis can be affected by 
various factors including sampling error, quality of frozen 
section and experience of pathologists 

 
 Sampling error are considered to be the major reason for the 

diagnostic discrepancy in most studies 



 This is particularly true in some groups of tumors, in which 
there are remarkable heterogeneity of tumors from areas to 
areas within the same ovarian mass, such as mucinous tumors 
and teratomas 

 

 A single mucinous ovarian tumor may sometimes contain 
benign, borderline and malignant components, in contrast 
with serous tumors 



 

 Frozen section may fail to sample the most severe lesion or 
frankly malignant area in a limited number of sections 
intraoperatively 

 



  cases with discordant results are classified as: 

 Interpretation errors (IE)  

 sampling errors (SE) 

 

  based on the presence of diagnostic tissue in the frozen 
section slide 



 

 Mucinous carcinoma, low-grade serous carcinoma, and 
mucinous borderline tumor are frequently misinterpreted 

 

 Discordant results are most frequently observed in cases of 
mucinous tumors (because of SEs) 

      - prominent intratumoral heterogeneity among intestinal-type mucinous tumors 

      - A small amount of stromal invasion (5 mm or more) are considered a mucinous      

       carcinoma   

 

 



 Thus, these lesions have a tendency to be upgraded in 
extensively sampled permanent sections because of both 
their original definitions and intratumoral heterogeneity 
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 In some cases, ovarian metastasis of colorectal cancer could 
not be differentiated from primary ovarian endometrioid 
carcinoma 

 

 Low grade appendiceal mucinous neoplasm (LAMN) are 

     misinterpreted as primary ovarian mucinous cystadenoma or       

     mucinous borderline tumor 



 At the time of intraoperative consultation, history of 
malignancy and/or concurrent primary cancer should be 
identified and  frozen section diagnosis should be performed 
with consideration of this information 



 for LAMN, frozen section diagnoses of primary ovarian 
mucinous tumor (benign or borderline malignancy) are 
rendered; thus, both the primary site and malignant potential 
of the tumor are misinterpreted 

 
 Confirming an intact appendix by the surgeon during surgery 

may be helpful for reducing rates of these errors at the time 
of frozen section diagnosis 



 ovarian metastasis of colorectal cancer mimicking primary 
endometrioid carcinoma 

 

 In this situation, pathologists should consider both clinical 
information on colorectal cancer and histological clues such as 
squamous differentiation (favor endometrioid carcinoma), 
presence of goblet cells, and intraluminal dirty necrosis (favor 
colorectal cancer) 



  

 some clues to improving the accuracy of frozen section 
diagnosis ovarian lesions: 

 

 In cases of primary ovarian tumors, reducing SEs in mucinous 
and serous tumors should be a priority 

 

 Although pathologists tend to grossly sample a solid part, 
papillary component, or aggregated microcysts of the ovarian 
tumor, SE of mucinous and serous tumor continue to occur 

 

 



 Further studies are needed to elucidate the details of gross 
features that reflect stromal invasion, determining the 
malignant potential of a tumor, and establish new sampling 
methods based on gross inspection of these features 

 

 



 Pathologists should share awareness of histological types 
associated with high risk of discordant diagnosis with 
gynecologists, so that they can choose an optimal surgical 
procedure and explain possible discordance to patients 



 Rare but clinically relevant errors should be included in a list 
of differential intraoperative diagnoses of ovarian tumors 

 

  For instance, we should pay special attention to 
undersampled immature teratomas, metastatic carcinoma 
masquerading fibroma, and torsioned tumors mimicking 
malignant tumor 



  
Endometrioid borderline tumor misinterpreted as endometrioid carcinoma in a frozen section (a), 

in a permanent section, tumor glands show adenofibromatous pattern and mild cytologic atypia 

(inset; b).  

Cellular fibroma recognized as sex cord–stromal tumor of at least borderline malignancy (c), bland 

spindle cells (inset) show partly diffuse proliferation (d) 



 Clear cell carcinoma with marked neutrophilic infiltration interpreted as seromucinous borderline 

tumor (e), in the permanent section, clear cell carcinoma cells with nuclear atypia and clear 

cytoplasm are observed (inset; f) 

 Low-grade appendiceal mucinous neoplasm mimicking primary ovarian mucinous cystadenoma 

(g). Even in the permanent section, tumor cells show mild nuclear atypia (inset; h) 






