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Abstract

Introduction: Intra-operative frozen section analysis (IOFSA) during breast-
conserving surgery (BCS) is recommended to reduce the need for reoperation
and its complications. The present study aimed to assess the sensitivity and
specificity of IOFSA to determine the margin in specimens of breast cancer
lumpectomy during BCS in patients with invasive and in situ breast carcinoma.

Methods: We performed IOFSA during breast-conserving surgery for 151
patients with breast cancer and a positive margin was defined as tumor cells
(either invasive or in situ carcinoma) extended to the inked margin or extended
to within 2 mm of the inked margin. The results of frozen sections (margin
status) were reported to the surgeon. Then tissue was fixed and embedded in
paraffin for definitive histological analysis and future comparison.

Results: The obtained results indicated that sensitivity, specificity, positive
predictive value, negative predictive value, and accuracy of the frozen section
were 96.42%, 94.73%, 91.52%, 97.82%, and 95.36%, respectively.

Conclusion: As evidenced by the results of this study, the use of IOFSA
during breast-conserving surgery could lead to a 5-fold reduction in the need
for reoperation and risk of reoperation complications, such as anesthesia and
cosmetic complications, as well as psychological and financial burdens.
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Introduction

The incidence of breast cancer demonstrated
an increasing trend in Iran according to
national cancer registry reports in both women
and men (1). Depending on the stage and type
of tumor, a lumpectomy or mastectomy could
be performed on the patients. The breast-
conserving surgery (BCS) is performed in
several ways, including lumpectomy, wide
excision, and quadrantectomy (2). Due to the
delicate and permeable nature of breast cancer
and the lack of standard definitions for
acceptable margin boundaries, the achievement
of a sufficient margin is critical in BCS (3).
Surgeons and pathologists have already
exploited intra-operative frozen section
analysis (IOFSA) during the BCS to determine
a safe tumor-free margin and avoid the future
need for re-surgery. The rate of compulsory
reoperation following the BCS varies from
10% to 50% among different reports (4-6).
Using IOFSA during the BCS is suggested to
reduce the need for re-surgery and its
complications. The present study aimed to
assess the sensitivity and specificity of IOFSA
to determine the margin in specimens of breast
cancer lumpectomy during BCS in patients
with invasive and in situ breast cancer.

Materials and Methods

This cross-sectional (descriptive-analytical)
study was conducted on patients referred to
Omid Surgical Center during 2019-2020.
Based on the study by SeungSang et al. (7) and
table of sample size calculation in diagnostic
value studies, the sample size should be 185
using the nomogram curve. The patient's
checklist included age, histologic type, tumor
grade, tumor side, tumor size, tumor center,
lymph node involvement, results of the frozen
section, the result of the permanent section, the
reoperation, reoperation  outcome, and
performing the total mastectomy. The tumor
samples were taken from BCS candidates by a
surgeon and marked for margins. The samples
were sent fresh to the pathology department
without formalin to be examined by a
pathologist. After receiving the patient's fresh

lumpectomy specimens, the entire outer
surface of the specimen was marked with ink.
One or two fragments were taken from the
upper, lower, medial, lateral, and radial
margins, placed in a cryostat, and froze.
Thereafter, thin sections were prepared and
examined under a microscope, and the distance
between the tumor and each margin was
determined. The results of frozen sections were
reported to the surgeon and if the margin(s)
were positive, the surgeon decided to perform
re-excision or total mastectomy. Following
that, the tissue was fixed and embedded in
paraffin for definitive histological analysis and
future comparison. All raw data were analyzed
in SPSS software (version 23). For all
analyses, a p-value of <0.05 was considered
statistically significant. Descriptive statistics
and chi-square tests were used for data
analyses.

Results

We decided to consider the sample size of the
nomogram curve as the final volume.
Nonetheless, due to sample loss for unforeseen
reasons, such as repairs to the Omid surgical
center, the sample size was reduced to 151.
The mean age of participants was 45.51 years.
The patients with IDC (invasive ductal
carcinoma), IDC+DCIS (Invasive and in situ
ductal carcinoma), and ILC (invasive lobular
carcinoma) had the highest frequency among
all histologic breast tumor types. The patients
were mainly of grade two and three tumors.
The location of tumors had almost the same
distribution. The mean tumor size was
determined to be 2.48 centimeters. The breast
tumors had a single focus for most enrolled
patients. Moreover, 70% of patients lacked any
lymph node involvement. In addition, 59 and
92 cases out of 151 cases had positive and
negative margins, respectively, during the
frozen section analysis. It is noteworthy that 54
out of 59 cases with positive margins by the
frozen section analysis were confirmed by
permanent section analysis and 5 out of 59
false-positive. It should be
pinpointed that according to the results of the
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permanent section, the tumor was detected to
be only 2-millimeter away from the margin in
three cases of these false positives.

On the other hand, of 92 subjects reported as
negative margins by the frozen section, 90
(97.83%) were confirmed by the
permanent section. Only two cases (2.17%)
were detected as positive margins by
permanent section and they should be
considered false-negative cases. Given the

cases

results of the frozen section, the surgeon
decided to perform a re-excision for 53 cases
and a total mastectomy for six cases with
positive margin(s). Among the re-excised

cases, only nine cases were determined to have
a positive margin after the re-excision, while
the other 44 cases became negative margin(s)
following the re-excision, suggesting that the
IOFSA declined the need for reoperation from
35.76%-5.96%. The values of 54, 5, 90, and 2
were respectively reported for true positive,
false positive, true negative, and false negative.
Given these values, the sensitivity, specificity,
positive predictive value, negative predictive
value, and accuracy of the frozen section were
calculated to be 96.42%, 94.73%, 91.52%,
97.82%, and 95.36%, respectively (Table 1).

Table 1: The diagnostic statistics of frozen section analysis during BCS

Indicator Value CI
sensitivity 96.42% 91.56-100
specificity 94.73% 90.24-99.22
positive predictive value 91.52% 84.41-98.63
negative predictive value 97.82% 94.84-100

Discussion

Breast cancers with positive margins are 2-3
times more likely to recur. An accurate method
to arrive at a cancer-free margin during the
BCS is an imperative requirement in breast
cancer treatment. In light of prior studies,
IOFSA is the safest and most effective method
to prevent reoperation (7). Nevertheless, a
technical standard has not yet been established
for IOFSA. Several studies have already
evaluated the diagnostic accuracy of the
IOFSA to make informed decisions about the
necessity of marginal resection. Torp et al.
reported that the frozen section (FS) results of
594 patients were associated with 77% of
sensitivity and 100% of specificity (8). Other
studies have also confirmed the efficiency of
IOFSA to reduce the need for reoperation.
Consistent with the results of our study, they
demonstrated that IOFSA could significantly
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