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Abstract
Ovarian cancer is a devastating disease preoperative
evaluation of the patients with an ovarian tumour is difficult.
So frozen section biopsy of ovarian tumour is important to
determine the extent of surgery. This retrospective
cross-sectional study was carried out in the Department of
Gynaecological Oncology, Bangabandhu Sheikh Mujib
Medical University from August 2016 to July 2017 to
determine the validity of frozen section biopsy in the diagnosis
of ovarian tumour. Fifty cases of ovarian tumour underwent
frozen section biopsy were included by purposive sampling.
Histopathological finding was taken as the gold standard.
Data was analyzed by SPSS version 16. The sensitivity of
frozen section in the diagnosis of benign, borderline and
malignant were 100%, 100% and 97.67% respectively as
well as the specificities were 100%, 97.96% and 100%
respectively. Similarly the accuracy, PPV, NPV for the benign,
borderline and malignant ovarian tumour were also high
except the borderline tumour which had low PPV.
Keywords: Ovarian tumour, intraoperative consultation,
frozen section.
INTRODUCTION
Ovarian cancer is the 7th most common cancer among
female globally1. It is a devastating disease as it is often
diagnosed late, hence related to poor diagnosis and
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survival.2 Among the cancers of the female genital tract,
ovarian cancer is the second leading cause of death world
wide.3 Patients with ovarian masses are presenting a
persistent agonizing problem due to their inconsistent
clinical presentation, difficulties in early diagnosis and
wide variations in histological architecture. Preoperative
evaluation of the patients with an ovarian tumour is usually
made by imaging and estimation of the serum tumour
marker. Since these methods have limited value for the
recognition of ovarian cancer. The diagnosis of ovarian
cancer and the extent of surgery are usually determined by
frozen section examination during the surgical procedure4.
So, the accuracy of frozen section biopsy of ovarian tumour
is important as it will influence the line of management,
such as conservative versus radical surgery. Conservation of
the uterus and the other ovary can be vital to the young
patients to whom fertility is an important concern.5 In the
literature, the reported frozen section utilization ratios for
ovarian lesions range from 7.4% to 47%.6
Frozen section diagnosis should not be seen merely as a
microscopic examination of the tissue. Rather, it is an
intraoperative consultation method in which other
diagnostic tests such as gross examination, touch imprints
are used in combination. Hence, some have preferred that
the term “frozen section examination” be eliminated in favor
of the term “intraoperative consultation”7 Careful gross
examination of the specimen is of utmost importance for
both correct sampling and arriving at the correct diagnosis.
This retrospective study was performed to determine the
validity of frozen section biopsy in the diagnosis of ovarian
tumour in the Department of Gynaecological Oncology at
Bangabandhu Sheikh Mujib Medical University.
MATERIALS AND METHODS
This retrospective cross-sectional study was carried out in
the Department of Gynaecological Oncology,
Bangabandhu Sheikh Mujib Medical University from
August 2016 to July 2017. Fifty cases of ovarian tumour
were evaluated according to frozen and paraffin section
diagnosis in the Department of Pathology, BSMMU
during this period. So, these 50 cases were included in this
study by purposive sampling by reviewing the hospital
record form. Regarding the ethical implications, as this was
a retrospective study using the hospital record form, so

Bangladesh Med J. 2019 Sept; 48(3)
permission was taken from the Unit head of the then
Gynaecological Oncology division of BSMMU. The
demographic features of the study population, standard
biochemical tests and the reports were recorded in a
pre-designed data collection sheet.
Preparation of frozen section:
The frozen and paraffin section diagnosis were reported by
two pathologists of the Department of Pathology,
BSMMU experienced in gynaecological pathology.
Following gross inspection, representative samples of
suspicious areas with emphasis on solid, papillary or
thickend regions was collected for frozen section
evaluation. During this procedure portions of resected
specimens were taken in the cryostat machine. After quick
freezing (at -20 to -25°C), these blocks was sectioned at
thickness of 5 micrometer in the cryostat. Frozen sections
were then quickly immersed in Koplin’s jar containing
95% alcohol for 20 seconds. The slides were then stained
with rapid Haematoxyline and eosin staining method.
After staining cover slips were mounted over the sections
with Di-N-butyle Phthalate in Xylene (DPX). Frozen
slides were and results were documented as negative for
malignancy or positive for malignancy or suspicious.
Histopathological finding was taken as the gold standard.
The frozen section diagnosis was compared with the final
paraffin section diagnosis in terms of whether it was a non
neoplastic lesion or a benign, borderline, and malignant
tumour. Data was analyzed by SPSS version 16.
Quantitative observations were indicated by frequencies
and percentages.. For the validity of study outcome,
sensitivity, specificity, accuracy, positive predictive value
(PPV) and negative predictive value (NPV) of frozen
section biopsy in the evaluation of ovarian masses was
calculated. The results were presented in tables
RESULTS
This retrospective cross sectional study was carried out
with an aim to find out the sensitivity, specificity, accuracy,
positive predictive value (PPV) and negative predictive
value (NPV) for diagnosis of ovarian tumour evaluated by
frozen section biopsy.
A total of 50 cases with ovarian tumour who underwent
laparotomy in the Gynaecological Oncology Division of
Bangabandhu Sheikh Mujib Medical University, from
August 2016 to July 2017 were included in this study. The
mean age of the patients was 47.54 ± 12.49 years.
Clinically 78% patients were suspected having malignant
ovarian tumor. Frozen section biopsy revealed that 12%
cases were benign, 4% were borderline and 84% cases were
malignant. Histopathological examination revealed that
12% cases were benign, 2% cases were borderline and 86%
cases were malignant. The sensitivity of frozen section in

the diagnosis of benign, borderline and malignant were
100%, 100% and 97.67% respectively as well as the
specificities were 100%, 97.96% and 100% respectively.
Similarly the accuracy, positive predictive value (PPV),
negative predictive value (NPV) for the benign, borderline
and malignant ovarian tumour were also high except the
borderline tumour which had low PPV.
Table - I shows the age distribution of the study subjects, it
was observed that 42% of patients belonged to less than 50
years age group. The mean age of the patients was 47.54 ±
12.49 years with the age range 18-72 years.
Table I: Age distribution of the study patient (n=50)
Number of Patients

Percent

<20

2

4.0

20-30

4

8.0

31-40

10

20.0

41-50

13

26.0

>50

21

42.0

Total

50

100.0

Age (in years)

Table - II shows the clinical features of the study subjects,
it was observed that majority 39(78.0%) of the study
subjects were diagnosed as malignant ovarian tumour,
6(12%) as tubo ovarian cyst/mass and 5 (10.0%) were as
benign ovarian tumour.
Table II: Distribution of the patients according to
clinical feature (n=50):
Clinical feature

N. of patients

Percent

Tubo-Ovarian mass

6

12.0

Benign Ovarian Tumour

5

10.0

Malignant Ovarian Tumour

39

78.0

Total

50

100.0

Table-III shows the serum CA-125 level among the study
subjects, it was observed that majority (86.0%) had raised
CA-125 (>35 IU/ml) & it was normal in 7(14.0%) cases.
Table III: Distribution of the patients according to CA
– 125 (n=50).
Level of CA - 125

Number of patients

Percent

≤ 35

7

14.0

> 35

43

86.0

Total

50

100.0

35
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No. of patients

Percent

Table VI : A total of 6 cases were evaluated as benign and
all of them revealed as benign by histopathology as well, 2
cases were borderline on frozen biopsy but histopathology
confirmed 1 case as borderline, and 42 cases revealed as
benign in frozen but final histopathology confirmed as
malignant in 43 cases. One case of borderline tumour was
over diagnosed and one case of malignant was missed by
frozen section biopsy.

Benign

6

12.0

Table VI: Comparison between histopathological diagnosis
and frozen section biopsy report of ovarian masses

Borderline

2

4.0

Variable

Malignant

42

84.0

Total

50

100.0

Table-IV shows the Frozen section of the ovarian tumour
revealed malignant in 42(84.0%) cases, benign in
6(12.0%) cases and borderline in 2 (4%) cases.
Table IV: Distribution of the patients according to
diagnosis of ovarian mass by frozen section
Ovarian mass by
frozen section

Table V shows the Final histopathological diagnosis of the
ovarian tumour revealed, 43(86%) cases were malignant,
6(12%) as benign and 1(2%) as borderline ovarian
tumour.

Table V: Distribution of the patients according to
histopathological diagnosis
Histopathological diagnosis

No. of patient

Percent

Benign

6

12.0

Borderline

1

2.0

Malignant

43

86.0

Total

50

100.0

Frozen Section
(n=50)
Benign (n=6)
Borderline(n=2)
Malignant(n=42)
Total

Histopathological
Total
diagnosis(n=50)
(n=50)
Benign Borderline Malignant
6
0
0
6

0
1
0
1

0
1
42
43

6
2
42
50

Table VII : The sensitivity of frozen section diagnosis for
benign, borderline and malignant ovarian tumour were
100%, 100% and 96.67% respectively as well as the
specificities were 100%, 97.96% and 100% respectively.
The accuracy was 100% for benign tumours and , 98% for
both borderline & malignant tumours of ovary. PPV and,
NPV for the benign tumours was 100%; PPV & NPV for
the borderline ovarian tumour were 50% & 100%
respectively and for the malignant ovarian tumours were
100% & 87.5% respectively.

Table VII: Sensitivity, specificity, accuracy, positive and negative predictive values of frozen section in the diagnosis
of ovarian tumour.

Benign

Borderline

Sensitivity

Specificity

Accuracy

(95% CI)

(95% CI)

(95% CI)

100%

100%

100%

(54.07 - 100%)

(91.96 -100%)

(92.89% - 100%)

100%

97.96%

98%

(2.50% - 100.00%) (89.15% - 99.95%)
Malignant

97.67%

100%

(87.71% - 99.94%) (59.04% - 100.00%)

36

PPV

NPV

100

100

50

100

100

87.5

(89.35% - 99.95%)
98%
(89.35% - 99.95%)
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DISCUSSION
Frozen section diagnosis is an important and reliable tool
in the clinical management of patients with ovarian
tumours. However, little information has been published
concerning the utilization ratio of frozen section in ovarian
tumour. In the literature, the reported frozen section
utilization ratios for ovarian lesions range from 7.4% to
47%.6,8,9 Since most of the patients with ovarian tumour
undergo surgery without a definite tissue diagnosis, the
diagnosis and the course of the surgery are usually
determined by performing frozen section. Benign lesions
are managed conservatively, borderline and malignant
ovarian tumours are managed by definitive surgery,
omental biopsy or omentectomy and comprehensive
surgical staging or debulking surgery depending on the
stage of the disease.10,11 So, accurate intraoperative
diagnosis is imperative.

100% and 97.67% respectively which correlate with the
other series.9,17,19-21

Many studies have assessed the accuracy of frozen section
in ovarian tumours. In the present study, 6 benign ovarian
tumours were diagnosed intraoperatively as benign by
frozen section and no false positive cases evaluated by
histopathology. This result showed that there is agreement
with frozen section and histopathology in the diagnosis of
benign ovarian tumour. But 1 out of 2 cases of borderline
ovarian tumours there was disagreement in the diagnosis
and 1 out of 43 cases of malignant ovarian tumours was
misdiagnosed as borderline. In that casee, the frozen
section diagnosis of 1 borderline tumour (mucinous
borderline tumour) turned out to be malignant on final
histology and that was mucinous cystadenocarcinoma.
Borderline ovarian epithelial tumours have always been a
major cause of pitfall in frozen section diagnosis with less
reliable results compared to benign and malignant
tumours.5,610,12,13,14

CONCLUSION
This study confirms that frozen section diagnosis is a
reliable method in the intraoperative evaluation of ovarian
tumour in our instituition. However, diagnostic problem
can occur in borderline ovarian tumour during frozen
section biopsy and the pathologists as well as the surgeons
must be aware of the limitations of this procedure, and a
good communication between pathologists and surgeons is
required to obtain more accurate results.

Houck et al reviewed 140 borderline ovarian tumours
which showed that in 60% of cases, frozen section
diagnosis agreed with permanent diagnosis13. Over
diagnosis was reported in 10.7% and 29.3% of cases were
under diagnosed13.Other studies also report a less than
90% overall sensitivity for borderline tumours.10,11,12,14 In
the literature, frozen section examination has a high
accuracy rate in ovarian tumours, reported at greater than
90%9,15-22.
In this present study, the accuracy was 100%, 98% and
98% for benign, borderline and malignant ovarian
tumours respectively. The sensitivity rates for benign,
borderline and malignant tumours were found as 100 %,

In this study the positive predictive value of frozen section
evaluation in the diagnosis of ovarian malignancies was
100 %. This finding is consistent with the other studies
which reported positive predictive values of 99.1% to
100%, making overtreatment an unlikely event 9,1518,23
Several literatures have shown that the causes of
discordance between frozen section and histology are due
to sampling error, misinterpretation, lack of communication with the surgeons, and technical problems.17
At BSMMU during the intraoperative consultation, the
pathologists are able to communicate with a responsible
surgeon from the surgical team and also receive the clinical
information and intraoperative findings which is also an
important component during frozen section.

Limitations of the study
The study population was selected from one selected
hospital in Dhaka city with limited sample size, so that the
results of the study may not be reflect the exact picture of
the whole country.
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