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Table 1. Histologic classification by final diagnosis

Classification Total No. (%)
Benign 274 (73.7)
Epithelial tumor
Serous cystadenoma 43
Mucinous cystadenoma 58
Germ cell tumor
Mature cystic teratoma 54
Gonadoblastoma 1
Sex cord-stromal tumor
Fibroma and Fibrothecoma 29
Sertoli-Leydig cell tumor 1
Others
Endometrioma 64
Tubo-ovarian abscess 10
Corpus luteal cyst 10
Tuberculosis 1
Parovarian cyst 3
Borderline 35 (9.4)
Serous tumor 11
Mugcinous tumor 24
Malignant 63 (16.9)
Epithelial tumor
Serous cystadenocarcinoma 18
Mucinous cystadenocarcinoma 9
Endometrioid adenocarcinoma 7
Clear cell carcinoma 2
Germ cell tumor
Immature teratoma 1
Dysgerminoma 1
Sex cord-stromal tumor
Granulosa cell tumor 10
Others
Sarcoma 1
Metastatic cancer 14
Total 372
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Table 2. Comparison of frozen section vs. final
diagnosis

Final diagnosis

Frozen section Total
Malignant ~ Borderline  Benign
Malignant 54 4 4 62
Borderline 3 22 7 32
Benign 6 9 263 (15%) 278
Total 63 35 274 372

*Number of cases with histologic disagreement in benign
ovarian tumor between frozen section and final diagnosis
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Table 3. Comparison of the accuracy of frozen section

Final diagnosis

Malignant  Borderline ~ Benign p-value
(n=63) (n=35) (n=274)
Correct (%) 54 (85.7) 22 (629) 263 (96.0) <001
Incorrect (%) 9 (14.3) 13 (37.1) 11 (4.0) '

Table 4. 15 cases with false positive diagnosis of frozen
section

Frozen section Final diagnosis

Serous cystadenocarcinoma  Serous tumor, borderline (2)+
Mucinous cystadenocarcinoma Mucinous tumor, borderline
Mucinous cystadenocarcinoma Serous tumor, borderline
Mucinous cystadenocarcinoma Mucinous cystadenoma

Malignancy Mature cystic teratoma
Adenocarcinoma Endometrioma
Malignant germ cell tumor Gonadoblastoma

Serous cysadenoma, borderline Serous cystadenoma

Serous cysadenoma, borderline Endometrioma

Mucinous cystadenoma, Mucinous cystadenoma (3)*
borderline

Borderline malignancy Struma ovarii

Benign cystic tumor, borderline Mucinous cystadenoma

*Number of cases in parentheses other than 1 case
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Table 5. 18 cases with false negative diagnosis of
frozen section

Frozen section Final diagnosis

Serous cystadenoma, Serous cystadenocarcinoma (3)

borderline
Serous cystadenoma Metastatic adenocarcinoma
Fibroma Mucinous cystadenocarcinoma
Fibrothecoma Granulosa cell tumor (3)*

Sertoli-Leydig cell tumor Granulosa cell tumor
Serous cystadenoma Serous cystadenoma, borderline (2)+
Mucinous cystadenoma Mucinous cystadenoma,

borderline (7)+

*Number of cases in parentheses other than 1 case
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The accuracy of frozen section in the diagnosis of ovarian tumors

Da Rin Ki, Ki Min Kim, Cheol Hong Kim, Moon Kyoung Cho, So Jeong Park, Seok Mo Kim, Ho Sun Choi
Department of Obstetrics and Gynecology, College of Medicine, Chonnam National University, Gwangju, Korea

Objective : As frozen sections play the role of determining the method or scope of operation for ovarian tumors, the present
study examined the accuracy, limitations and clinical utility of frozen sections.

Methods : Among 1583 cases of ovarian tumor surgery conducted during the period from January 1999 to September 2005,
372 for which frozen sections were sent to the Department of Pathology were analyzed through comparison between their frozen
section diagnosis and final histopathological diagnosis.

Results : Among the ovarian tumor cases, the accuracy of frozen section diagnosis was 91.1% and its sensitive to final diagnosis
was highest as 96.0% for benign tumors, and 85.7% for malignant tumors, and as low as 62.9% for borderline-tumors (p<0.01).
The positive predictive value was 87.1% for malignant tumors, 68.8% for borderline tumors, and 94.6% for benign tumors. Among
the 33 cases for which frozen section did not agree with final diagnosis, 15 cases were false positive and 18 cases were false
negative. Among them, 14 cases were mucinous tumors (15.4%, 14/91), showing difficulty in diagnosis compared to non-mucinous
tumors (6.8%, 19/281) (p=0.018).

Conclusion : Despite its limitations, frozen section is a very useful method of high accuracy in diagnosing ovarian tumors. Thus,
gynecologists and pathologists need to make efforts to understand the limitations and problems of frozen section, which is not
highly sensitive to borderline tumors and mucinous tumors, and to make accurate diagnosis.

Key Words : Frozen section, Ovarian tumor
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