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ABSTRACT

Background: The prognostic significance of close margins in oral squamous cell carcinoma (OSCC) is controversial. We wished
to investigate the impact of close margins on the risk of local recurrence (LR) in OSCC according to the oral subsite.

Methods: A retrospective cohort study of 342 OSCC patients undergoing primary surgical treatment was conducted. Surgical
margins were based on the main specimen and defined as positive (SCC at margins), close (< 5mm), or clear (> 5mm).

Results: Among tongue SCC cases, both positive (hazard ratio 13.48, 95% CI 2.03, 32.91) and close margins (hazard ratio 3.87,
95% CI 1.31, 11.34) were significantly associated with LR. Tongue margins <4 mm were associated with higher LR. Among non-
tongue SCC cases, only positive margins (hazard ratio 4.10, 95% CI 1.19, 14.21) were associated with LR. Close margins were not

significant (hazard ratio 1.59, 95% CI 0.46, 5.42).

Conclusions: Close margins appear to have a differential impact on LR in OSCC according to the oral subsite.

1 | Introduction

Involvement of surgical margins after oral squamous cell car-
cinoma (SCC) resection is well established as an adverse prog-
nosticator for local recurrence (LR) [1-3] and an indicator for
adjuvant therapy [4]. However, the clinical significance of close
margins is more controversial. While some authors have reported
surgical margins of <5mm to be associated with increased risk
of LR [5, 6], others have not found such an association, except for
tumors with very close (<1 mm) margins [3, 7-9]. In addition, it
is controversial whether close surgical margins should be con-
sidered an indicator for postoperative radiotherapy (PORT), with
some authors reporting an improved outcome with PORT in this
cohort [5], and others not finding a benefit [10-12].

Possible reasons for variable results of studies examining the
impact of close surgical margins in oral SCC (OSCC) may
include variable definitions of close margins, variation in in-
traoperative margin assessment and control, differing indica-
tions for adjuvant therapy, as well as heterogeneity between
patient cohorts. An important source of heterogeneity may be
subsite distribution. The most common site of OSCC in most
Western countries is tongue; however, subsite distribution and
proportion of tongue SCC cases vary between cohorts. SCC at
different oral subsites may show differences in risk factors,
clinicopathological features at presentation, and prognosis
[13]. It is generally accepted that the size of a safe surgical
margin may differ across different head and neck sites [14].
However, it is not known whether the primary tumor subsite
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within the oral cavity has any bearing on the impact of close
margins.

In the present study, we hypothesize that close surgical margins
may have a differential impact on the risk of LR of OSCC accord-
ing to the tongue subsite versus non-tongue subsite.

2 | Methods

The present study was a retrospective review of a database of
patients with OSCC treated at the South Infirmary Victoria
University Hospital, which serves as a regional center for
Head and Neck Cancer, between 2007 and 2022 inclusive.
Included were new cases of OSCC, undergoing primary sur-
gical treatment, with no history of previous Head and Neck
Cancer or radiotherapy. Exclusion criteria were non-squamous
histology, recurrent tumors, second primary Head and Neck
Cancer, distant metastatic disease, or with no follow-up avail-
able. Permission to perform the study was granted by the Cork
Clinical Research Ethics Committee.

Included patients were identified by review of a prospectively
maintained Head & Neck Cancer database. Clinical outcomes
were established from review of the database and patient notes. A
database containing pathological details of all patients with oral
SCC was created by extraction of data from pathology reports,
with re-review of original slides in case of missing information.
In addition, slides of all cases prior to 2017 were re-reviewed for
remeasurement of depth of invasion according to the 8th edition
AJCC TNM staging manual. For later cases, reporting was per-
formed according to the updated 8th edition staging.

Surgical management of OCSCC generally encompassed wide
en-bloc resection of the primary tumor, with the intention of
achieving a gross 10 mm 3-dimensional clearance. Intraoperative
frozen sections were used selectively and generally consisted
of tumor bed sampling but were not incorporated into margin
definition or measurements. Neck dissections were performed
as appropriate. Recommendations for PORT were made after
discussion of surgical pathology at the Head and Neck multi-
disciplinary meeting. General indications for PORT included
pathological nodal metastases, extranodal extension (ENE),
large tumors (T3/4, or > 10 mm depth of invasion), or involved or
very close (< 1 mm) margins. Relative indications included peri-
neural invasion (PNI). For the purpose of the study, all patients
commencing prescribed PORT were considered to have received
the same, regardless of whether they had completed the course.

2.1 | Definitions

OSCC cases were divided into tongue and non-tongue subsites.
The closest distance on the main specimen between the inked
edge and invasive cancer was recorded in millimeters. In all
cases, margins were defined on the main resection specimen
and did not incorporate results of extra frozen sections or tumor
bed resections. Positive margins were defined as invasive SCC or
high-grade dysplasia at the inked margin of the main specimen.
Close margins were defined as closest invasive cancer <5mm
from the inked edge of the main specimen; and clear margins as

closest invasive cancer >5mm from the inked edge. Cases with
negative mucosal/soft tissue margins but positive bone margins
were considered positive margin cases.

Staging was performed according to the 8th edition of AJCC/
UICC system. LR was defined as recurrent SCC in the same
or contiguous oral subsite, irrespective of the elapsed interval
since surgery. The second primary tumor (SPT) was defined
as new SCC occurring in a non-contiguous oral or oropharyn-
geal subsite. Local recurrence free survival (LRFS) was de-
fined as the time interval between surgery and the date of LR.
Patients developing SPTs were censored at the date of diagnosis
with SPT.

2.2 | Statistical Analysis

Statistical analysis was performed using XLSTAT (Addinsoft,
France, version 2015.1.03). Comparisons on 2X2 contingency
tables were performed using Fisher's exact test. Comparisons
of normally distributed data were performed using Student's ¢-
test. Survival curves were visualized using the Kaplan-Meier
method. Univariate hazard ratios (HR) were calculated using
Cox proportional hazards modeling. Multivariate analysis was
performed including variables with p <0.1 on univariate analy-
sis, along with postoperative RT and margin status.

3 | Results

Three hundred and forty-two patients were included in the study.
Table 1 shows clinical and histological features of the study pop-
ulation. 140 (40.9%) patients had tongue SCC, and 202 (59.1%)
had non-tongue SCC. The most common site for non-tongue
SCC was floor of mouth (FOM) (98, 28.7% of all OSCC). Patients
with non-tongue SCC were older than patients with tongue SCC
(65.1 vs. 60.9years, p=0.002), more likely to be smokers (80.1%
vs. 68.6% for ever smoking, p=0.01), and had a higher incidence
of T3/T4 staged primary tumors (50% vs. 30%, p=0.003) and
ENE (19.3% vs. 10.7%, p=0.04). Patients with tongue SCC had
a higher incidence of lymphovascular invasion (LVI) (28.7% vs.
18.6%, p=0.04).

Fifty-eight patients (10 tongue and 48 non-tongue) had positive
margins. This included 48 patients (6 tongue and 42 non-tongue)
with invasive cancer at mucosal/soft tissue margins, 7 (4 tongue
and 3 non-tongue) with high grade dysplasia at margins, and 3
(all non-tongue) with negative mucosal/soft tissue margins but
positive bony margins. Primary sites of cases with positive mar-
gins among the non-tongue group were FOM (23), lower alveo-
lus (9), buccal mucosa (6), hard palate/upper alveolus (6), and
retromolar trigone (4). Of note, 3/10 tongue SCC patients with
positive margins and 10/15 tongue SCC patients with <1mm
margins had frozen sections and/or additional tumor bed re-
sections which were reported as negative for malignancy. One
further tongue patient with <1 mm margins underwent revision
of margins at a secondary operation. The other patients did not
undergo additional sampling. Among non-tongue cases, 25/48
with positive margins and 15/26 patients with <1mm margins
underwent additional sampling, which yielded final negative
margins in 18 and 14 cases, respectively.
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TABLE1 | Clinicopathological and demographic details of the study population.

Non-tongue

Tongue (n=140) (n=202) P
Sex Male 91 (65%) 134 (66.3%)
Female 49 (35%) 68 (33.7%) 0.82
Age (years) 60.9+13.4 65.1+£12.5 0.003
Oral subsite Tongue 140
Floor of mouth 98 (48.5%)
Lower alveolus 25(12.4%)
Retromolar trigone 27 (13.4%)
Buccal mucosa/ 26 (12.9%)
gingivobuccal sulcus
Upper alveolus/palate 14 (6.9%)
Lip 12 (5.9%)
Smokers Current 51 (36.4%) 109 (54.0%) 0.001 (current
smokers vs. non)
Ex-smokers 45 (32.1%) 54 (26.7%)
Never 44 (31.4%) 39 (19.3%) 0.01 (ever vs.
never smokers
Surgery performed Wide excision + 108 (25 bilateral) 161 (58 bilateral)
neck dissection (77.1%) (79.7%)
Wide excision alone 32(22.9%) 41 (20.3%) 0.59
Adjuvant treatment No adjuvant treatment 72 (51.4%) 98 (48.5%) >0.99
Radiotherapy 55(39.3%) 87 (43.1%)
Chemoradiotherapy 13 (9.3%) 17 (8.4%)
T-stage T1 45 (32.1%) 40 (19.8%)
T2 53 (37.9%) 61 (30.2%)
T3 28 (20.0%) 27 (13.4%)
T4 14 (10%) 74 (36.6%) p=0.0002 (T1/2 vs. T3/4)
N-classification PNx 32(22.9%) 41 (20.3%) 0.59
pNO 63 (45.0%) 86 (42.6%) 0.45 (N+ vs. NO)
excluding pNx
pN1 21 (15.0%) 18 (8.9%)
pN2a 3(2.1%) 6 (3.0%)
pN2b 8 (5.7%) 13 (6.4%)
pN2c 0 (0%) 5(2.5%)
pN3b 13 (9.3%) 33 (16.3%) 0.08
Extranodal Present 15 (10.7%) 39 (19.3%) 0.04
extension (ENE)
Margins Tumor at margin 6 (deep 5, mucosal 45 (deep 32, <0.0001
1) (4.3%) mucosal 23, 3 bony
only) (22.3%)
CAP positive margin 10 (7.1%) 51 (25.2%) <0.0001
(Continues)
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TABLE1 | (Continued)

Non-tongue

Tongue (n=140) (n=202) P
Close 80 (57.1%) 122 (60.4%) 0.57
Clear 54 (38.6%) 35 (17.3%) <0.0001
Perineural invasion Present 51 (36.4%) 80 (39.6%) 0.57
Lymphovascular Present 26 (18.6%) 58 (28.7%) 0.04
invasion
Non-cohesive Non-cohesive 71 (50.7%) 93 (46.0%) 0.44
invasive front
A Tongue Non-tongue

0.4 +
0.3 +
0.2 +
0.1 +

0 t t t !
0 50 100 150 200
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0 50 100 150 200
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FIGURE 1 | Kaplan Meier curve for local recurrence according to clear, close, and positive margins among patients with tongue (A) and non-

tongue (B) SCC. [Color figure can be viewed at wileyonlinelibrary.com]

Patients with non-tongue SCC had a significantly higher inci-
dence of positive margins than tongue SCC patients (48/202 vs.
10/140, p<0.0001) and a significantly lower incidence of clear
(>5mm) margins (35/202 vs. 54/140, p <0.0001).

One hundred and seventy-two patients (68 tongue, 104 non-
tongue) received adjuvant treatment. This included 8/10 tongue
SCC patients with positive margins, 9/15 tongue SCC patients
with <1mm margins, 29/48 non-tongue SCC patients with pos-
itive margins, and 16/26 non-tongue SCC patients with <1mm
margins. Of note, 4/24 tongue SCC patients, and 8/33 non-
tongue SCC patients, with close (1-5mm) margins, but without
other indications for adjuvant treatment (pT1/2 NO, <10mm
depth of invasion, no PNI), received PORT.

The mean (median) follow-up was 55 (41) months, and the mean
(median) time to censoring for local control was 49 (35) months.
LR occurred in 62 (18.1%) patients (27 tongue, 35 non-tongue).
Thirty (8.8%) patients (11 tongue, 19 non-tongue) developed SPT.
Seventy-eight (27 tongue, 51 non-tongue) patients died from
oral cancer, and 101 (29 tongue, 72 non-tongue) died from other
causes.

Among patients with tongue SCC, there was clear separation of
survival curves for LRFS between those with positive, close, and

clear margins (Figure 1A). Both positive (hazard ratio 13.48,
95% CI 2.03, 32.91) and close margins (hazard ratio 3.87, 95% CI
1.31, 11.34) were significantly associated with increased risk of
LR compared to clear margins. The distance of closest margin
as a continuous variable was also significantly associated with
LR (p=0.001).

Other factors associated with LR among tongue SCC patients
were T-classification, ENE, and PORT (Table 2). On multivar-
iate analysis, both positive margins (hazard ratio 6.72, 95% CI
1.39, 32.45) and close margins (hazard ratio 3.59, 95% CI 1.17,
11.00) remained independent predictors of LR.

Kaplan-Meier curves for LRFS among patients with non-tongue
SCC are shown in Figure 1B. Positive margins (hazard ratio
4.10, 95% CI 1.19, 14.21) were significantly associated with LR;
however, close margins were not significant (hazard ratio 1.59,
95% C10.46, 5.42). Other factors associated with LR among non-
tongue cases were T-classification and PNI (Table 3). On mul-
tivariate analysis, positive margins (hazard ratio 3.85, 95% CI
1.09, 13.62) remained significant for LR, along with PNI (hazard
ratio 2.63, 95% CI 1.32, 5.23), T-classification (hazard ratio 3.15,
95% CI 1.43, 6.95), and PORT (hazard ratio 0.33, 95% CI 0.16,
0.69). Close margins were not significant (hazard ratio 1.83, 95%
CI0.53, 6.24).
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TABLE 2 | Univariate and multivariate analysis of factors associated with LR in Tongue SCC.

Univariate hazard

Multivariate hazard

ratio (95% CI) 4] ratio (95% CI) 4]

Non-cohesive invasive front 1.53(0.71, 3.27) 0.27 Not entered
Perineural invasion 2.12(0.99, 4.52) 0.05 1.63 (0.66, 4.08) 0.29
Lymphovascular invasion 1.72(0.73, 4.07) 0.22 Not entered
T3/4 classification 2.55(1.17, 5.56) 0.02 0.87(0.31, 2.40) 0.78
pN+ status 1.97 (0.91, 4.26) 0.09 0.88 (0.30, 2.60) 0.82
Extranodal extension 3.96 (1.57,10.01) 0.004 1.57 (0.39, 6.29) 0.52
Margins Involved 13.48 (2.03, 32.91) 0.003 6.72 (1.39, 32.45) 0.02

Close 3.87(1.31, 11.34) 0.01 3.59 (1.17, 11.00) 0.03

Clear Reference Reference
Postoperative radiotherapy 3.03(1.32, 6.93) 0.009 2.19(0.78, 6.12) 0.14

Note: The bold values indicate a significance of p <0.05.
TABLE 3 | Univariate and multivariate analysis of factors associated with LR in non-tongue SCC.
Univariate hazard Multivariate hazard
ratio (95% CI) P ratio (95% CI) P

Non-cohesive invasive front 1.27 (0.66, 2.47) 0.48 Not entered
Perineural invasion 2.86 (1.46, 5.59) 0.002 2.63(1.32, 5.23) 0.006
Lymphovascular invasion 1.63 (0.67, 3.97) 0.28 Not entered
T3/4 classification 2.82(1.38, 5.80) 0.005 3.15(1.43, 6.95) 0.004
pN+ status 1.35(0.68, 2.66) 0.39 Not entered
Extranodal extension 1.43 (0.62, 3.30) 0.40 Not entered
Close margin - 5mm cutoff Involved 4.10(1.19, 14.21) 0.03 3.85(1.09, 13.62) 0.04

Close 1.59 (0.46, 5.42) 0.46 1.38 (0.53, 6.24) 0.36
Postoperative radiotherapy 0.70 (0.36, 1.36) 0.29 0.33 (0.16, 0.69) 0.003

Note: The bold values indicate a significance of p <0.05.

Table 4 and Figure S1 show the impact of each 1 mm width of
minimum margin clearance on LR. For tongue cases, positive
margins (0mm), Imm to <2mm margins, 2mm to <3mm
margins, and 3mm to <4mm margins, were all associated with
significantly increased risk of LR compared to clear (>5mm)
margins, while 0.1 mm to <1 mm margins were just outside sig-
nificance (p=0.06). There was no difference in the risk of LR
among patients with 4mm to <5mm margins versus clear mar-
gins. For non-tongue cases, only the tumor at margins (0 mm)
was associated with an increased risk of LR. No other cut-off
distance had any significant impact.

3.1 | Impact of Subsites on Margins Within
the Non-Tongue Group

Figure 2 shows the Kapan-Meier survival curves according to
the margin status among cases of FOM SCC, lower alveolus/ret-
romolar trigone SCC, and buccal SCC. Clear separation of sur-
vival curves between close and clear margins was seen only for

buccal SCC; however, the p-value of the log-rank test was not
significant.

3.2 | Survival

Survival statistics are shown in Tables S1-S4. For tongue can-
cers, the margin status did not significantly predict survival. For
non-tongue cancers, positive margins were associated with DSS
but not OS. Close margins were not associated with either DSS
or OS in non-tongue cases.

4 | Discussion

In the present study, we hypothesized that the tumor subsite
within the oral cavity may influence the prognostic impact of
close margins. We found close surgical margins to be a signif-
icant adverse prognosticator for LR among tongue cancers, but
not for non-tongue cancers, supporting this hypothesis. To our
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TABLE 4 | Impactof each 1 mm incremental margin clearance on the risk of local recurrence for tongue and non-tongue SCC.

Subsite Clearance Number of local recurrences Hazard ratio (95% CI) P
Tongue 0Omm 4/10 8.25(2.05, 33.28) 0.003
0.1mm to <1mm 4/15 3.88(0.97, 15.52) 0.06
1mm to <2mm 4/9 7.29 (1.82, 29.31) 0.005
2mm to <3mm 6/19 6.30(1.77, 22.38) 0.004
3mm to <4mm 4/13 4.07 (1.02, 16.30) 0.05
4mm to <5mm 1/20 0.71 (0.08, 6.39) 0.09
>5mm 4/54 Reference
Non-tongue 0Omm 15/48 4.10(1.19, 14.23) 0.03
0.lmm to <1mm 2/26 0.79 (0.13, 4.73) 0.80
Imm to <2mm 5/30 1.93 (0.46, 8.08) 0.46
2mm to <3mm 3/25 1.37(0.28, 6.82) 0.70
3mm to <4mm 3/20 1.57(0.32, 7.77) 0.58
4mm to <5mm 4/18 2.66(0.59, 11.91) 0.20
>5mm 3/35 Reference

Floor of mouth Buccal mucosa

Lower alveolus/retromolar trigone

0.3 03

0.2 0.2

0.1 0.1

0.4

0.3

0.2

0.1

0 50 100 150 200 0 50
LRFS months

—lOSE == = pOSitive eececes clear
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FIGURE 2 | Kaplan Meier curve for local recurrence according to clear, close, and positive margins among patients with SCC of floor of mouth
(A), lower alveolus/retromolar trigone (B), and buccal mucosa (C). [Color figure can be viewed at wileyonlinelibrary.com]

knowledge, this is the only study looking specifically at the dif-
ferential impact of close margins on oncological outcomes ac-
cording to the oral subsite.

Putative reasons for the differential impact of close margins on
outcomes of tongue versus non-tongue SCC include differences in
the underlying tissues, such as lack of significant anatomic bar-
riers to tumor invasion within the tongue [15], possible higher
frequency of satellite nodules or foci of extratumoral LVI or PNI
among tongue cancers [16], or differences in the tumor microen-
vironment [15]. Of note, in the present series, we did note a higher
incidence of LVI among the tongue SCC cases. Another possibil-
ity is that tongue cancers are more surgically accessible, and the
deep aspect easier to assess by palpation, and therefore it may be
easier to ensure wider gross margins. In such cases, if cancer is
found unexpectedly close to the resection margin, this may reflect
adverse tumor biology with inherent increased risk of LR. On the
other hand, in case of cancers of the FOM or other less accessi-
ble subsites, a close margin may reflect technical difficulty rather
than adverse biology, and may not necessarily portend increased

risk of LR, provided the tumor is completely removed. Technical
difficulties with resection of non-tongue cancers may also lead to
increased risk of artefactually close margins due to laceration or
disruption of the specimen during excision.

In the present series, we also found positive surgical margins
to be significantly more frequent among non-tongue than
tongue cancers. This may be partly related to a higher pro-
portion of locally advanced primary tumors in the non-tongue
group, but probably also reflects increased anatomic complex-
ity and technical difficulties in resection of non-tongue than
tongue cancers.

Previous research examining optimum margin cut-offs in
OSCC has reported various distances between 2mm and
4mm to be more prognostic than the traditional 5mm cut-off
[8, 11, 17-20]. Other studies have reported increased risk of
LR only with margins <1mm [3, 7]. It is notable that most
series that did not find an impact of close margins on recur-
rence in OSCC contained a large proportion of non-tongue
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cases [3, 7, 21], and so it is speculative whether subsite distri-
bution may be a reason for failing to find an impact for close
margins in those studies. Besides subsite distribution, other
reasons for discrepant results may include variability in the
definition and calculation of margins. For example, all in-
cluded studies in the meta-analysis of Anderson et al., which
reported increased LR with <5mm margins, included in-
volved margins together with close margins, so likely biasing
the impact of close margins alone [6]. In the paper by Fridman
et al., which reported improved local control for PORT among
patients with close margins, extra tumor bed resections were
incorporated into margin calculations [5]. Thus it is possible
that the close margin group included patients with positive
margins on the main specimen, which represents a worse
prognosis group than patients with negative main specimen
margins, and therefore may not be generalizable to margin as-
sessments based on the main specimen alone [22-24]. Further
reasons for the discrepancy in the literature may include vari-
able indications for adjuvant therapy, differences in patient
cohorts, and differences in stage distribution [25].

Although the findings of our study would suggest that close mar-
gins are an adverse prognosticator in tongue SCC, the optimum
cut-off distance for safe surgical margins remains undefined. The
data from the present study would suggest that 4mm may repre-
sent an optimum safe margin. Among series including exclusively
patients with tongue SCC, Zanoni et al. reported an optimum mar-
gin cut-off of 2.3mm (86% with T1/2 disease) [8], while Otsuru
et al. in a multicenter study of stage I/II patients reported an op-
timum cut-off of 3.3mm [20]. In contrast, Singh et al. reported an
optimum cut-off of 7.6 mm among a series of 451 patients but with
more advanced disease (59% stage I1I/IV) [26].

In contrast, close margins were not found in the present study
to be associated with increased risk of LR among non-tongue
cases. However, this finding should be interpreted with caution,
as the non-tongue cohort was a heterogenous group of multiple
subsites, and the impact of close margins may not be homoge-
nous within this group. For example, inspection of the Kaplan—
Meier curve for buccal cancers would suggest an adverse impact
of close margins for this subsite, but the number of cases was too
small to detect any significant difference.

An important strength of our study is that we calculated mar-
gins based on the main specimen, and not incorporating results
of frozen sections and extra tumor bed resections. This is based
on previous data showing margin determination from the main
specimen to be more prognostic than the final margin status in-
corporating frozen sections or extra resections [2, 7, 22], and also
because frozen sections were only used selectively in this series.
It was slightly unexpected in the context of close margins being
a significant predictor for LR among tongue SCC cases that the
association of margins between 0.1 and <1mm and LR was out-
side significance. However, 11/15 tongue SCC cases with mar-
gins between 0.1 and <1mm had final negative margins based
on additional resections. It is possible that this may have biased
results for this subgroup.

An important clinical question is the role of PORT for close mar-
gins. We found PORT to have an independent LR benefit among

non-tongue cancers and an OS benefit for both tongue and non-
tongue cancers. However, we cannot rule out confounding due
to patients with poor performance status not being offered RT
despite risk factors. Notably, PORT was associated with an in-
creased risk of LR among patients with tongue cancers on uni-
variate analysis, which is most likely explained by patients with
other adverse prognosticators more likely to be offered PORT.
Furthermore, there may have been differences between the
tongue and non-tongue cohorts in this regard due to the younger
mean age of patients with tongue cancers.

There are some limitations to our study. These include the ret-
rospective nature and the differences between the tongue and
non-tongue groups. There may also be arbitrariness in some
cases regarding the distinction between tongue and FOM can-
cers. A further important limitation is that the non-tongue co-
hort comprises a heterogeneous group of subsites, and therefore
our findings may not be automatically generalizable to all non-
tongue subsites. In particular, previous authors have reported
an adverse impact of close margins on outcomes among buccal
cancers [27, 28], and inspection of the Kaplan-Meier curves
of buccal cases in the present series would also suggest an ad-
verse impact for close margins, albeit the number of cases was
too small to show a significant impact. Given the small number
of buccal SCC cases, we felt it was more appropriate to include
them as non-tongue cases in the present series than to selectively
exclude them; however, our findings may not be generalizable to
this subsite. Another point is that while it was a strength of our
study that margins were calculated based on the main specimen,
our findings may not be generalizable to cases where final mar-
gin clearance is calculated including extensions to the resection
indicated by intraoperative specimen-driven margin assessment
[29-31]. Finally, it is possible that our study was underpowered
to detect a significant difference for close margins on LR of non-
tongue cancers. However, our purpose was to examine whether
close margins in OSCC have a differential impact on LR based
on the subsite, and, given that we showed a clear impact on LR
for close margins with tongue cancer in a smaller cohort than
the non-tongue cohort, this suggests at least a more significant
impact of close margins on outcomes among tongue than non-
tongue sites.

5 | Conclusion

In the present study, we found positive margins to have ad-
verse prognostic impact among both tongue and non-tongue
SCC cases. On the other hand, close margins were associated
with LR only among tongue SCC cases. Our findings suggest
a differential impact of close margins on outcomes in OSCC
based on the primary tumor subsite. More work is required to
define a safe margin distance in tongue and non-tongue sites,
as well as define the impact of close margins in individual non-
tongue subsites, and to define roles for adjuvant treatment in
such cases.
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