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1. INTRODUCTION  

Borderline Ovarian Tumors (BOTs), which 

were included in the literature after Taylor 

identified them as ovarian tumors that were 

different from benign and malign epithelial 

ovarian tumors, are differentiated from invasive 

epithelial ovarian tumors with lacking stromal 

invasion; and yet, they have proliferation and 

atypia (1). BOTs constitute 10-20% of all 

ovarian malignities. They differ from epithelial 

ovarian cancer (EOC) with several 

characteristics of theirs. Unlike invasive EOCs, 

a total of 75% of BOTs are seen as FIGO Stage 

I during the time of diagnosis. In addition, they 

are detected at earlier ages, and their prognosis 

is better than in the patients who have EOC. In 

Stage 1 BOT, the average 5-year survival rate is 

95-97%; and 65-87% even in Stage II and II 

BOTs (1, 2). 

In the treatment of it, surgery is the gold 

standard. The surgery must be planned in line 

with the age, fertility desire, stage and 

histopathological characteristics of the patient. 

Depending on the young age of the patient and 

the prognosis being better, the surgery that is 

preferred is the conservative surgery to preserve 

the fertility of the patient. As conservative 

surgery is adequate for surgical cure, the 

importance of intraoperative accurate 

histopathological diagnosis is critical (3, 4). 

The symptoms being non-specific, the lack of 

proper diagnostic tools, and contribution of 

tumor markers being absent in the differential 

diagnosis all make preoperative diagnosis 

difficult (1). Intraoperative frozen examination 

is often employed to perform sufficient surgery. 

However, the diagnostic value of the 

ıntraoperative frozen examination is low in BOT 

(5-9). 

The purpose of the present study was to 

investigate the diagnostic accuracy of 

intraoperative frozen section in BOTs, and to 

examine the factors affecting the ıntraoperative 

frozen examination results. 
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2. MATERIAL ANDMETHOD 

A total of 39 patients who were treated with the 

diagnosis of BOT at Ankara Oncology Training 

and Research Hospital, and Ankara Numune 

Training and Research Hospital between 2010 

and 2017 were assessed retrospectively. The 

medical and surgical data of the patients, their 

follow-up data, and the relapse and recurrence 

data of them were received from the electronic 

registry system of the hospitals and via 

telephone from the patients. The age of the 

patients at diagnosis, histological subtypes, 

tumor size, primary surgery and staging 

procedures, postoperative treatment, follow-up, 

recurrence findings, and the latest status of the 

patients were all recorded. The patients were 

staged according to the 2014 Ovarian Cancer 

Staging System of the International Gynecology 

and Obstetrics Federation (FIGO). The 

histological classification was carried out in line 

with the histological classification of ovarian 

neoplasms of the World Health Organization 

(WHO). The patients underwent conservative or 

radical surgical treatment and full-staging 

according to their ages and fertility demands 

through intraoperative frozen examination. The 

conservative surgery was defined as cystectomy 

or unilateral (USO); and the radical surgery was 

defined as total abdominal hysterectomy 

bilateralsalpingo-oophorectomy (TAH+BSO). 

The cytological examination, omentectomy, 

multiple peritoneal biopsy, and appendectomy 

were implemented as full-staging procedure. 

Unlike the epithelial ovarian tumors, the lymph 

node dissection (LND) was not considered as 

the part of full-staging, and was not routinely 

implemented. However, it was implemented to 

the patients who were foreseen to have clinical 

or radiological involvement. 

The statistical analyses were carried out by 

employing IBM SPSS 23.0 Windows Statistical 

Package Program. A p value <0.05 was taken to 

be significant at statistical level. The univariate 

analysis was employed to assess the factors that 

influenced the frozen examination. 

3. RESULTS 

A total of 39 patients were evaluated 

retrospectively. The average age during the 

diagnosis was 47.48±13.85 (25-78); and 33.33% 

of the patients were below the age of 40. Frozen 

examination was carried out in 37 (94.9%) 

patients. The histopathological distribution was 

found as 23 (58.97%) serous BOT, 15 (38.46%) 

mucinous BOT and 1 (2.56%)  Brenner tumor. 

The average tumor size was 9.65 cm (3-20 cm) 

in serous BOT cases, 19.66 cm (5-35 cm) in 

mucinous BOT cases, and 13.79 cm (3-35 cm) 

when all cases were considered. While unilateral 

tumor was detected in 29 (74.35%) cases, 

bilateral BOT was detected in 10 (25.64%) 

cases; it was determined that all of the bilateral 

tumors were serous BOT. According to the 

FIGO staging system, 33 (84.61) cases were 

Stage 1, and 6 (15.38%) cases were Stage 2. It 

was observed that the preoperative CA 125 

values were 224.62IU/ml (5-2617 IU/ml) in 

average, and while the CA 125 values were 

above 35 IU/ml in 45.94% (17/37) of the cases; 

these rates were 47.61% (10/21), 46.66% (7/15) 

in serous and mucinous BOT in sub-group 

analysis, respectively. While the high CA 125 

(>35IU/ml) values were found to be at a rate of 

45.16% (14/31) in stage 1 cases, this rate was 

found to be 50% (3/6) in other stages. Fertility 

sparing surgery (FSS) was performed to 12 

cases (30.8%), and radical surgery was 

performed to 27 (53.3%) cases. Cystectomy was 

performed to a total of 3 cases who underwent 

FSS (25%), USO was performed to 8 (66.7%), 

and USO + biopsy to the counterpart ovary was 

performed to 1 (8.3%) patient.  

The intraoperative frozen examinations were 

reported as benign in 14 (35%) cases, borderline 

in 20 (51.3%) cases, and malign in 3 (7.7%) 

cases. It was observed that 37.83% (14/37) of 

the cases received underdiagnosis, 54.05% 

(20/37) received accurate diagnosis (20/37), and 

8.10% (3/37) received overdiagnosis in the 

frozen examination (Table 1).  

Table1. Frozen and paraffin pathology results 

  Paraffin Diagnosis Total 

 

Frozen 

Diagno

sis 

 Benign Borderline Malign  

Benign 0 14 0 14 

Borderline 0 20 0 20 

Malign 0 3 0 3 

While the general accuracy rate of the frozen 

examination was 54.05% (20/37), this rate was 

66.66% for serous BOT (14/21), and 33.33% 

(5/15) for mucinous BOT. The serum CA 125 

levels were determined to be the  factor 

affecting the frozen examination (p=0.035). The 

effect of age, tumor diameter, histologic type, 

stage and laterality on frozen examination 

results was not found to be significant in the 

statistical analyses (Table 2).  
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Table2.Factors affecting the frozen examination 

results 

 Comparison of Frozen and 

Parafin Diagnoses 

 

 Under 

diagnosis 

(n=15) 

Accurate 

diagnosis 

(n=19) 

Over 

diagnosis 

(n=3) 

p 

Age (year)     

<40   5    7 1 0,997 

≥40    9 13 2 

CA 125 (U/ml)      

≤35  10   9 - 0,035 

>35   3 10 3 

Histology     

Serous    6 14 1 0,429 

Mucinous   8   5 2 

Laterality     

Bilateral   2   7 - 0,241 

Unilateral 12 13 3 

Tumor size(cm)     

<10   6 10 - 0,346 

  ≥10    8 10 3 

Stage      

I.  12 17 3 0,682 

Other   2   3 - 

4. DISCUSSION 

It was observed in the present study that the age, 

histological type, FIGO stage, bilaterality and 

CA 125 results were similar to those reported in 

the literature.  

The BOT being frequent in patients at 

reproductive age the prognosis being good, and 

cure rates being high even with conservative 

surgery have shown that fertility must be 

protected in these patients (3, 4). BOT is 

diagnosed histopathologically. The definitive 

diagnosis is carried out by examining the 

permanent sections after surgery. The frozen 

examination that is carried out during surgery is 

a method that is employed to avoid lacking or 

extra surgery in cases in whom malignant-

benign differentiation cannot be made, and to 

manage the treatment in an accurate way. With 

this method, invasive ovarian cancers may be 

diagnosed accurately at a rate of over 90%. 

However, this rate is not as high as it is expected 

in BOT, and it may remain insufficient (10-13).  

In BOT, the accuracy, sensitivity and specificity 

of frozen examination are 60-78%, 45-87% and 

98%, respectively (5-12). In the present study, it 

was observed that the frozen histopathological 

diagnosis was less than the actual one in 37.83% 

of the cases. While the general compliance rate 

of the frozen examination with the paraffin 

pathological examination was 54.05% (20/37), it 

was found as 66.66% (14/21) for serous BOT 

and 33.33% (5/15) for mucinous BOT. 

Although Basar et al. found the accuracy of the 

frozen examination in BOT as 62.7%, the 

sensitivity and positive predictive values were 

reported to be 71.2% and 84.1%, respectively 

(8). 

Kolwijck et al. conducted a study and reported 

that there were high CA 125 (> 35 U/ml) levels 

at a rate of 53% in patients with BOT, and stated 

that the averageCA 125 levels in serous BOT 

(59 U/ml) were higher compared to that in 

mucinous ones (25U/ml) (13). In the present 

study, it was found that the preoperative CA 125 

values were 224.62 IU/ml in average were 

above 35 IU/ml in 45% of the cases, as in sub-

group analyses for serous and mucinous BOT, 

they were  47.61% and 46.66% respectively. In 

the statistical study that was carried out, it was 

observed that the preoperative CA 125 values 

were the sole effect at statistically significant 

level on the frozen examination (p=0.035). The 

frozen examination results were reported as 

underdiagnosis in 42.85% of the patients who 

had CA 125 values <35. 

According to the results of the meta-analysis 

study that was conducted by Huang et al., it was 

demonstrated that there was a negative relation 

between the mucinous histology and frozen 

examination results; and this negative effect was 

associated with the mucinous tumors being 

larger than the serous tumors, and having 

benign, borderline and malignant components 

together (5). Again, it was reported in a previous 

study that frozen examination accuracy rates 

were the lowest in the mucinous BOT (14). In 

the study that was conducted by Kayıkcıoglu et 

al., again, the compliance between the frozen 

examination results and paraffin pathological 

diagnosis was 72%; and the inconsistency 

between the two pathological examinations was 

reported as 9% for serous types, and as 36.6% 

for mucinous types (10). In the present study, it 

was shown that the histology had significant 

effect on the results of frozen examination, the 

compliance rates for frozen and paraffin 

examinations were found to be 66.66% for 

serous BOT; and 33.33% for mucinous BOT. In 

addition, the underdiagnosis rates were found as 

nearly two times higher in mucinous tumors 

when compared to the serous BOT (28.57% and 

53.33%, respectively). 

5. RESULTS 

In our study, it was demonstrated that the frozen 

examination accuracy rates were low in BOT. 

Although it was observed that the CA 125values 
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were the sole factor for the incompliance in 

frozen examination at a statistically significant 

level, and age, tumor size, laterality, and 

histological type had no significant effects on 

frozen examination results, it was also 

determined that the error margin increased 

especially in the presence of mucinous 

histology. 
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