RESEARCH ARTICLE

Frozen Section as a Guide in Intraoperative Decision-making
in the Management of Adnexal Mass Lesions
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A b s t r ac t
Ovarian tumors present with vague pelvic, abdominal, and menstrual symptoms. The lack of histological diagnosis beforehand with no definite
evidence of malignancy intraoperatively may put the surgeon at the crossroads, whether to proceed with a complete surgical staging or
conservative approaches, such as a fertility sparing procedure or a simple ovariectomy. Frozen section done intraoperatively in the aforementioned
setting may help in differentiating benign and invasive ovarian tumors and help in proceeding with an optimal surgical procedure. But the
reliability of frozen is limited in borderline and mucinous ovarian tumors.
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Introduction

1–4

Ovarian tumors may present with vague pelvic, abdominal, and
menstrual symptoms. The lack of histological diagnosis beforehand
and no definite evidence of malignancy intraoperatively may
put the surgeon at crossroads, on whether to proceed with a
complete surgical staging or conservative approaches, such as a
fertility sparing procedure by simple ovariectomy. Frozen section
done intraoperatively may help in classifying tumors into benign,
borderline, and invasive ovarian tumors and help in deciding with
an optimal surgical procedure.

M at e r ia l s

and

Methods

Patients diagnosed with ovarian tumors clinically and by imaging,
with equivocal CA-125, without a preoperative histopathological
diagnosis of malignancy were included in the study. These patients
underwent excision of adnexal lesions which were then subjected
for frozen examination. The objective of this study is to assess
the accuracy, reliability, and limitations of the frozen section in
the diagnosis of adnexal mass lesions by comparing it with final
histopathological diagnosis. The concordance and discordance
of the frozen section with the final histopathological diagnosis of
46 adnexal mass lesions were studied. Sensitivity, specificity, and
accuracy rates were determined and results analyzed.

R e s u lts
Totally, 46 patients were included in the study, of which 17 patients
were benign, 7 patients were borderline, and 22 patients were
malignant as per final histopathological diagnosis (Table 1).
Among the benign tumors, 16 patients were diagnosed as
benign by frozen section and 1 patient diagnosed as benign
had discordance with the final histopathology, which was finally
diagnosed as a functional ovarian cyst (Table 1).
Of the seven borderline tumors, four patients had discordance
with the final pathology. Among the four patients with discordance,
two were misinterpreted as benign and later proved to be
borderline ovarian tumor and two patients diagnosed as borderline
tumor of ovary (BTO) by frozen were ultimately malignant on final
histopathology. Among the 22 malignant patients only 2 patients
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had discordance. Overall, the accuracy rate of frozen was 84%.
The sensitivity of frozen in diagnosing benign tumors was 100%,
borderline was 40%, and malignant tumors was 94%; the specificity
was 75%, 50%, and 80%; and the accuracy rate was 94%, 42%, and
90%, respectively (Table 2).

Discussion
Ovarian cancer accounts for 4% of cancers occurring in women.
Ovarian cancer accounts for most of the gynecological cancer
mortality next only to cancer cervix in India.1 The majority of women
Table 1: Comparison of frozen section with final histopathology
S. no.
1
2
3

Type of tumor
Benign
Borderline
Malignant

Total number
17
7
22

Concordance
16
3
20

Discordance
1
4
2

Table 2: Sensitivity, specificity, and accuracy of frozen section in various
ovarian tumors
S. no.
1
2
3

Type of tumor
Benign
Borderline
Malignant

Sensitivity (%)
100
40
94

Specificity (%)
75
50
80

Accuracy (%)
94
42
90
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with epithelial ovarian cancer have vague and nonspecific pelvic,
abdominal, and menstrual symptoms. Ovarian epithelial cancers
must be differentiated from benign, BTO, and functional cyst of
ovaries.
Ultrasonographic signs of malignancy include an adnexal pelvic
mass with areas of complexity and multiple echogenic patterns.
An elevated CA-125 is not specific to ovarian cancer and is seen in
diverse group of conditions. The accepted cutoff value is 35 U/dL. A
number of benign gynecological conditions, such as endometriosis,
fibroids, infections, and pelvic inflammatory disease, may increase
the CA-125 levels.
The risk of malignancy index (RMI) 2 incorporates the
menopausal status, an ultrasonic score, and the serum CA-125 level.
With an RMI score of more than 200, laparotomy and frozen section
analysis should be done. For benign pathology, treatment should
be individualized, limited staging for BTO, and full surgical staging
for invasive ovarian cancers.
Thus, frozen section study plays an important role as a guide
in intraoperative decision-making in adnexal mass lesions. But
the real question is how far the frozen section can be relied upon
in decision-making. The diagnostic accuracy varied from 86% to
100%.3 The overall accuracy in our setting was 84%. The accuracy
rates were more than 90% for benign and malignant lesions but
accuracy rates drastically fell to 42% for BTO.
Also, as per other series the majority of the discordance was
for mucinous and borderline tumors. 3 The diagnostic accuracy
of the frozen section in borderline ovarian tumors has been less
well characterized with the reported rates ranging from 56% to
89%.4 A diagnosis of BTO cannot be made prior to surgery and
histopathological examination. Intraoperative decision regarding
the surgical management is thus based on the frozen section.
Benign tumor reported as BTO may result in unnecessary surgery
and also BTO reported as malignant may result in an unnecessary
staging procedure.
Over a period of time, a lot had been tried to improve the
accuracy of the frozen section in BTO. A combined preoperative
assessment through serum markers and ultrasonographic features
may potentially reduce the risk of under diagnosis of BTOs on the
frozen section while likely increasing the concomitant incidence
of false-positive events.5 The common explanation for decreased

accuracy given is inadequate sampling. It is also said that mucinous
tumors contain benign, borderline, and malignant components
in different areas in the same tumor. Adequate sampling of
representative areas 4 and proper communication with the
pathologist may improve the results of the frozen section.
From clinical perspective, the important question is whether or
not to abort the surgical procedure after a frozen diagnosis of BTO
and wait for a definitive pathological diagnosis. But, it is prudent to
postpone the definitive surgical management of BTO until a final
histopathology is available.4

C o n c lu s i o n
Frozen section is reliable in diagnosing benign and malignant
ovarian tumors but not so in diagnosing borderline ovarian
tumors. It is a guide to decide the extent of surgical management
in benign and malignant tumors intraoperatively. The oncosurgeon
has to keep in mind the possibility of invasive component when a
diagnosis of borderline ovarian tumor is given by the frozen section,
and it may be prudent to postpone the definitive procedure until
final histopathology is available.
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