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ABSTRACT

Introduction: The lucrativeness of the frozen section for intraoperative margin assessment in head and neck squamous cell carcinoma is
debatable till date. The purpose of this study was to evaluate whether surgeon’s perception by gross examination (GE) of margin is an alternative
to frozen section.

Aim: The aim was to compare the diagnostic accuracy (DA) of surgeon’s perception of tumor-free mucosal and soft-tissue surgical margins
intraoperatively assessed by GE and frozen section analysis (FSA).

Methodology: A prospective, observational study was conducted on 59 histologically proven cases of oral squamous cell carcinoma. Two
hundred and thirty-six mucosal margins were assessed by an experienced surgeon (ES) and thereafter subjected subsequently to FSA. These
results were compared with the gold standard histopathology (HPE). The sensitivity (SS), specificity (SP), positive predictor value (PPV),
negative predictor value (NPV), and DA of surgeon’s perception by GE were calculated and subsequently compared with FSA and HPE using
descriptive and inferential statistics.

Results: The SS, SP, PPV, NPV, and DA of ES by GE were 80%, 99.12%, 80%, 99.12%, and 98.30%, respectively when compared to HPE,
and the SS of 90%, SP of 98.32%, PPV, NPV, and DA were 69.23%, 99.57%, and 97.98%, respectively when compared with HPE. The results
of the surgeon’s perception by GE were comparable to the results of FSA.

Conclusion: The study concludes that surgeon’s perception by GE is upfront reliable alternative intraoperative method to FSA in places

where FS is not available.
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The mainstay for oncological curative treatment is the primary
surgery with or without adjuvant radio or chemotherapy or
both when needed.!" The primary surgery involves resection
of tumor without residual tumor mass along with a rim
of healthy tissue.” Owing to anatomical restrictions, it is
difficult intraoperatively to assess adequate margin at all
sites of the tumor.

The overall outcome of the disease is governed by certain
prognostic factors such as biological and molecular factors
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which include histopathologic grading of the tumor, depth of
tumor invasion, tumor, node, metastasis stage, extracapsular
spread, completeness of resection, and perineural and
perivascular spread.®! Of the above, the status of the resection
margin has been reported as an independent prognostic
indicator for DSA (disease-specific survival).! The presence of
positive margin doubles the risk of local recurrence compared
to negative margin.°!

The completeness of surgery requires pathologically negative
margin (RO resection) around the exposed tumor. In literature,
there are conflicting views regarding the overwhelming
oncological clearance.” The clearance margin has ranged from
1 mm to 7 mm."® Intraoperative margin assessment is routinely
done by frozen section analysis (FSA) since ages. The inherent
drawbacks of FSA are that it has a minimal detection rate of only
25%-34%. The other drawbacks are that it is technique sensitive,
low cost—benefit ratio, requirement of additional trained
personnel, and its unavailability in growing countries.”°

In resource-limited areas, intraoperative gross
examination (GE) of surgical specimen by surgeon’s
perception remains the widely used method for assessment
of surgical margins.!"" To validate the diagnostic accuracy (DA)
of surgeon’s perception as a reliable alternative against
the intraoperative FSA, we conducted an observational,
comparative study with a hypothesis that a DA of surgeons
perception in achieving intraoperative clear mucosal margins
by GE can be used as a reliable alternative to FSA.I'Y

The current prospective, observational, comparative study
consisted of 59 primary resectable, histopathologically
proven cases of oral squamous cell carcinoma (OSCC),
which underwent surgical resection of the tumor with a
curative intent between August 2017 and June 2019. It
was conducted in the department of oral and maxillofacial
surgery. The study conforms with the Helsinki declaration
and its later amendments or comparable ethical standards
and institutional ethical guidelines prescribed by the central
ethics committee on human research at Datta Meghe Institute
of Medical Sciences, Sawangi (M), Wardha, Maharashtra. (ref.
no.-DMIMS [DUJIEC/2017-2018/6693). Informed consent was
obtained from all patients who were included in the study.

The patients with oral nonepithelial malignancies, recurrence
cases, history of prior treatment of radio/chemotherapy,
multiple primary tumors, areas of field cancerization, patients
with residual, recurrent disease, and second primary tumor
were excluded from the study.

The excision of tumor was done by trainee surgeon with a rim
of 1-1.5 cm healthy tissue based on GE and palpation. The
specimens were labeled with orientation stitches and measured
the distance from tumor to clearance margin at all four
directions. The inking of specimen was done at 5 mm from the
tumor, as it is considered a safe margin according to the National
Comprehensive Cancer Network (NCCN) guidelines.”? This
labeled resected specimen was handed over to the experienced
surgeon (ES) to assess the resected tumor margin for adequacy
and inadequacy. If according to ES assessment margins were
adequate then, the margins were directly sent for FSA, whereas
if margins were inadequate, it was revised and sent for FSA.

A total of 236 macroscopic margins evaluated by ES were
subjected to FSA intraoperatively. Among these, 12 margins
were microscopically reported as positive. Hence, these were
subsequently revised and evaluated by FSA till it came out
as negative. The pathologists were blinded to the results
of trainee surgeon, and slides made intraoperatively were
evaluated only by single pathologist to avoid bias. However,
the results of FSA were timely reported to ES, intraoperatively
to aid in decision-making.

After assessment by the frozen section, all these specimens
were sent for permanent section. At the time of permanent
sectioning, tumor was assessed sequentially at 1 mm apart,
starting from the inked margin up to 10 mm from all four
oriented sited of the resected surgical specimen. All four
peripheral macroscopic mucosal margins checked by frozen
section were never sampled again at the time of permanent
section. However, the slides made from those margins which
were analyzed during the frozen section were rechecked at
the permanent section. Thus, the results of FSA and GE by ES
were recorded as true positive, false positive, true negative,
and false negative. Statistical analysis was done using
descriptive and inferential statistics using sensitivity (SS),
specificity (SP), positive predictor value (PPV), and negative
predictor value (NPV), and software used in the analysis
was SPSS (Statistical Package for Social Sciences) Version
24.0 (IBM Corporation®, Chicago, USA) 2016, and P < 0.05
was considered as the level of significance.

Among 248 (including revised margins), nine margins were
positive and —239 were negative on histopathological
analysis. These results were considered as the gold standard
for comparing the results of ES and FSA.

In our study, SS, SP, PPV, NPV, and accuracy of ES as compared
to histopathological examination (HPE) used as the gold
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standard were 80%, 99.12%, 80%, 99.12%, and 98.30%,
respectively [Graph 1].

SS, SP, PPV, NPV, and of FSA as compared to HPE were 90%,
98.32%, 69.23%, 99.57%, and 97.98%, respectively [Graph 2].

Therefore, the results suggested that the SP and accuracy
of ES and FSA were found to be comparable. As SP of ES
and FSA were 99.12% and 98.32%, respectively. The accuracy
of surgeon’s perception ES and FS was 98.30% and 97.98%,
respectively.

The precept for head and neck squamous cell carcinoma
aims toward the radical resection of tumor without leaving
behind any neoplastic tissue. Having said that, negative
margins are achieved in only 50%-80% of the patients.
Positive tumor margin is associated with locoregional
recurrence, overall survival, and disease-specific survival.
It is also an indicator of poor prognosis. The presence of
positive margin doubled the risk of local recurrence as
compared to negative margin.®!

The resection of tumor with adequate margins was performed
by surgeon based on clinical palpation and experience,
subsequently compared intraoperatively with FSA, since
ages.I” In literature, varied range of accuracy of FSA has
been described from as low as 25% to 34% to as high as 96%
to 99.5%.I""14151 There are certain inherent drawbacks of
FSA such as poor cost—benefit ratio, requisite of additional
proficient personnel, space requirement, and unavailability
in growing countries rendering them inaccessible to most
surgeons in their clinical practices.""!

To overcome the shortcomings of FSA, we hypothesized
a study comparing the DA of surgeon’s perception by
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GE of surgical specimen against FSA as an alternative
method in achieving clear mucosal and soft-tissue margins
intraoperatively.

We assessed 236 macroscopic mucosal margins based on
GE by surgeon’s perception of tumor obtained from 59
histologically proven cases of OSCC. These 236 margins were
subjected to FSA intraoperatively, and revision of 12 margins
was performed according to FSA reporting.

In the present study, we found that the SS of surgeon’s
perception by GE was 80%, SP 99.12%, and DA 98.30%. A similar
study carried out by Mair et al."? found that SP of the surgeon’s
perception by GE was 88.32%, and the study conducted by
Chaturvedi et al."" showed higher SS rate up to 88.9% [Graph 1].

In the present study, the SS, SP, and accuracy of FSA were
90%, 98.32%, and 97.98, respectively. The similar results of SP
98.8% were shown by the study by Mair et al."” and similar
accuracy of 96.74% shown by the study carried out by Sharma
et al." Although there is a wide range of accuracy of FSA
cited in the literature, the study conducted by Chaturvedi
et al.""' showed SP and accuracy of FSA up to 100% [Graph 2].

With the SP of 99.12% and accuracy of 98.30% of surgeon’s
perception by GE, the surgeon can correctly identify the
inadequate surgical margins without the need of FSA in
resource-delimited domains.

To find the adequacy of margin beyond 5 mm, we performed
cut serial sectioning of the margin from 5 mm up till 10 mm.!"”!
We found that 11/59 (18%) having involved or close margin
at 6 mm whereas, in the rest of the patients, 48/59 (81.35%)
having clear margin at and above 7 mm.

Thus, we can conclude that the DA of an ES is comparable

99.57%

NPV

98.32%

I 69.23%

PPV

97.98%

Diagnostic
Accuracy

100% 90%

. I

80% -
70% -
Sensitivity Specificity

60% -
50% -
40%
30% -
20%
10% -
0%

Percentage(%)

184 National Journal of Maxillofacial Surgery / Volume 11 / Issue 2 / July-December 2020



Gupta, et al.: Diagnostic accuracy of surgeon’s perception vs frozen section analysis

to that of FSA and improves after 7 mm clearance margins
of the tumor. Hence, this can be used as an alternative tool
in achieving clear mucosal surgical margins intraoperatively
against conventional sophisticated FSA technique.
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