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BACKGROUND: Up to half of patients with oral cavity squamous cell carcinoma (OCSCC) have stage | to Il disease. When adequate
resection is attained, no further treatment is needed; however, re-resection or radiotherapy may be indicated for patients with posi-
tive or close margins. This multicenter study evaluated the outcomes and role of adjuvant treatment in patients with stage | to Il
OCSCC. METHODS: Overall survival (OS), disease-specific survival, local-free survival, and disease-free survival rates were calculated
with Kaplan-Meier analysis. RESULTS: Of 1257 patients with T1-2NOMO disease, 33 (2.6%) had positive margins, and 205 (16.3%) had
close margins. The 5-year OS rate was 80% for patients with clear margins, 52% for patients with close margins, and 63% for patients
with positive margins (P<.0001). In a multivariate analysis, age, depth of invasion, and margins were independent predictors of
outcome. Close margins were associated with a >2-fold increase in the risk of recurrence (P<.0001). The multivariate analysis
revealed that adjuvant treatment significantly improved the outcomes of patients with close/positive margins (P=.002 to .03).
CONCLUSIONS: Patients with stage | to II OCSCC and positive/close margins have poor long-term outcomes. For this population,
adjuvant treatment may be associated with improved survival. Cancer 2018;124:2948-55. © 20718 American Cancer Society.
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INTRODUCTION

Oral cavity squamous cell carcinoma (OCSCC) is among the common malignant tumors worldwide, with an estimated
300,000 new cases per year.' Surgery is the primary treatment modality for stage I to Il OCSCC, whereas adjuvant treat-
ment is indicated for advanced disease (stages [11-1V).? Although patients with T1-2NOMO OCSCC can be treated with
surgery alone, those with positive and close margins may benefit from adjunctive treatment.>* It has been suggested that
adequate resection of OCSCC requires at least 5-mm rnargins,5 although smaller margins have also been suggested.s’7
Because of the complexity of these tumors, clear margins are achieved in only 50% to 80% of patients treated at cancer
centers.” '* Hence, many patients with early OCSCC undergo inadequate surgery.

Surprisingly, although the margin status is a key factor in determining outcomes, there is no consensus regarding the
best treatment for patients with stage I to I OCSCC who have positive or close margins.'? Because adjuvant therapy may
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induce severe toxic effects, a considerable challenge is the
determination of a reliable method for stratifying patients
with early OCSCC for whom adjuvant treatment may be
beneficial.

In this multicenter, international study, we evalu-
ated patients with a T1-2 OCSCC classification and nega-
tive nodal metastases. We report the clinical significance
of the margin status in this population and the effect of
adjuvant treatment on outcomes.

MATERIALS AND METHODS

Patients

The cohort was composed of patients from several cancer
centers worldwide who were treated for OCSCC with pri-
mary surgery, with or without adjuvant chemoradiother-
apy, between 1970 and 2011. Oral cavity subsites
included the following: lip, oral tongue, floor of mouth,
alveolar ridge, hard palate, and buccal mucosa. Clinical
data from the contributing centers are presented in Sup-
porting Table 1. The study was approved by the local
institutional review board committees. All patients under-
went local tumor resection with a standardized neck dis-
section involving levels I to III, I to IV, or I to V, as
described by the American Head and Neck Society.* The
type of neck dissection was specified in all patients before
the operation. The data were double-checked at each cen-
ter by 2 researchers independently. In addition, 2 different
investigators (M.A. and E.F.) adjudicated the complete
cohort from all centers. To determine the presence of
between-center heterogeneity, we performed a 2-stage

TABLE 1. Demographic and Clinical Characteristics
of T1-2NO Patients (n =1257)

Variable No. %
Age (n = 1257) 100
Mean = 8D, y 56.1 = 13.11
Median (range), y 56 (0.9-93.1)
Sex (n = 1254)
Male 931 74.2
Female 323 25.8
pT (n=1257)
T 461 36.7
T2 796 63.3
Surgical margins (n = 1233)
Clear (>5mm) 995 80.7
Close (<5 mm) 205 16.6
Positive 33 2.7
Adjuvant treatment (n = 1255)
None 900 .7
Radiotherapy 284 22.6
Chemoradiotherapy 50 4.0
Radiotherapy and Cetuximab 21 1.7

Follow-up, median (range), mo 56 (0-302)

Abbreviations: pT, pathological T stage; SD, standard deviation.
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random effects model'>'® with the complete data set. We
used univariate analyses because of the small number of
patients and events at most institutions. In the second
stage, the center-specific effect estimates were introduced
into the random effects model of DerSimonian and
Laird,"” which allows for unexplained sources of heteroge-
neity between centers; .1 was considered statistically sig-
nificant because the test had limited power and was
quantified with the /* measure (the percentage of total
variation across centers attributable to heterogeneity
rather than chance).'® We did not find significant institu-
tional heterogeneity for locoregional failure, disease-
specific survival (DSS), or overall survival (OS; P =0%;
P> 7). Similarly, a 2-stage random effects model with
the full database failed to show any evidence for heteroge-
neity between centers, and this suggested that the finding
was robust and reliable.'®

Histopathological Analysis

All specimens were evaluated by certified head and neck
pathologists at each center independently. Specimen dis-
section and tissue sampling of the primary tumor were
performed in accordance with the guidelines for the histo-
pathological assessment of cancer. Staging was performed
according to the seventh edition of the American Joint
Committee on Cancer system. All margin assessments
(clear, positive, or close) were done on the specimen itself
(tumor and margins) and not on the patient’s margins (ie,
the specimen’s bed after tumor resection). Positive mar-
gins were defined as the presence of tumor cells in the
resected edge of the specimen, close margins were defined
as the presence of tumor cells at a distance less than 5 mm,
and clear margins were defined as free margins of at least
5 mm. When a re-excision was performed, the extension
of the resection was analyzed in a similar manner and was
calculated with the specimen.

Statistical Methods

Rates of 5- and 10-year OS, DSS, disease-free survival
(DFS), and local recurrence—free survival (LES) were cal-
culated with the Kaplan-Meier method, and differences in
survival were assessed with the log-rank test.'” OS was
measured from the date of surgery to the date of death or
the last follow-up. Local recurrence was considered only if
there was recurrence at the original tumor site and did not
include regional (or nodal) or distant recurrence. LES and
DES were measured from the date of surgery to the date
of local recurrence or the date of first recurrence (local,
regional, or distant), respectively, or the last follow-up.

For DSS, patients who died of causes other than OCSCC
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Figure 1. Outcomes of patients with T1-2NOMO tumors according to the margin status (clear, close, or positive). The Kaplan-Meier
analysis shows (A) overall survival, (B) disease-specific survival, (C) disease-free survival, and (D) local recurrence-free survival.
Below the x-axis is the at-risk set, which shows attrition with time. Supporting table 2 specifies P values between groups.

were censored at the time of death. The variables that had
prognostic potential suggested by the univariate analysis
were subjected to multivariate analysis with the Cox pro-
portional hazards regression model."”” The analysis was
performed with JMP software (SAS Institute, Inc, Cary,
North Carolina). We additionally analyzed LES with the
cumulative incidence function (CIF) with OS and distant
metastasis—{ree survival as competing factors.° Similarly,
DSS was analyzed with death from other causes as a com-
peting factor. For the competing risk model, the analysis
was performed with the R progmm21 and the cmprsk
package.”> All statistical tests were 2-sided. A P val-
ue < .05 was considered to indicate statistical significance.

RESULTS

Patients with oral cavity cancer (n = 1257) were identified
with T1-2NO disease. Of those patients, 461 had the T1
classification (36.7%), and 796 had the T2 classification
(63.3%). The median follow-up time from the date of
surgery was 56 months. During the follow-up, 401
patients (32%) died; 214 of them (53%) died with disease
recurrence. Table 1 shows the clinical and pathological
characteristics of the patients. The overall rate of positive/
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close margins in patients with stage I to II OCSCC was
19.3%: 16.6% (n =205) had close margins, and 2.7%
(n = 33) had positive margins. We analyzed the effect of
the nodal yield on outcomes with the Kaplan-Meier
method. The nodal yield was analyzed as a categorical var-
iable (<18 vs>18) as previously suggested.””> In this
cohort (stages I and II), the number of negative nodes was
not associated with the outcome (OS, DSS, DES, or
LFS).

Adjuvant treatment was given to 355 patients
(28%); 284 (22.6%) received postoperative radiation
therapy, whereas only 71 patients (5.7%) received adju-
vant chemotherapy or cetuximab in addition to radiation
therapy. Radiation and chemotherapy, doses, and treat-
ment regimens were chosen in accordance with each cen-
ter’s decision and protocols accepted at that time. These
protocols included radiation doses of 1.8 Gy 5 days a
week for a total dose of 40 to 70 Gy according to the clini-
cal setting. The concurrent chemotherapy used mostly
was cisplatin at doses of 30 to 50 mg/m?*/wk and 100 mg/
m*/3 wk. In selected cases, carboplatin with or without
5-fluorouracil was used instead of cisplatin (secondary
to hearing deficits and renal insufficiency). Survival
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TABLE 2. Univariate and Multivariate Analyses of
Prognostic Factors for Local Recurrence in TINO
Oral Cavity Squamous Cell Carcinoma (n = 461)

TABLE 3. Univariate and Multivariate Analyses of
Prognostic Factors for Local Recurrence in T2NO
Oral Cavity Squamous Cell Carcinoma (n=796)

Univariate Analysis Multivariate Analysis

Variable No. HR(©5% Cl) P HR (95% Cl) P

Univariate Analysis Multivariate Analysis

Variable No. HR(©5%Cl) P  HR(@©%Cl) P

Sex 134 124
Male 320 1 1
Female 140 1.39 (0.9-2.12) 0.63 (0.33-1.13)
Missing 1

Age .0006 .05
<70y 376 1 1
>70y 85 2.39 (1.48-3.76) 1.93 (1.01-3.46)
Missing 0

Treatment .58 .55
Surgery 343 1 1
S+ADJ 117 1.15(0.69-1.87) 0.83 (0.43-1.51)
Missing 1

DOI .0004 .0007
<4mm 133 1 1
>4mm 245 2.69 (1.53-5.05) 2.67 (1.49-5.11)
Missing 83

Margins <.0001 .02
Clear 375 1 1
Close 68 3.42 (2.17-5.28) 2.24 (1.22-3.90)
Positive 14 5.6 (1.94-12.91) 3.4x107° (0-3.24)
Missing 4

Sex 5157 41
Male 611 1 1
Female 183 1.13 (0.77-1.61) 0.81 (0.49-1.3)
Missing 2

Age .243 .66
<70y 673 1 1
>70y 123 1.29 (0.83-1.94) 1.13 (0.64-1.86)
Missing 0

Treatment .63 .23
Surgery 557 1 1
S+ADJ 238 0.92 (0.63-1.3) 0.76 (0.48-1.18)
Missing 1

DOI .23 A7
<4mm 123 1 1
>4mm 547 1.32 (0.85-2.17) 1.37 (0.87-2.26)
Missing 126

Margins <.0001 <.0001
Clear 620 1 1
Close 137  2.88 (2.03-4.04) 2.91 (1.88-4.38)
Positive 19 1.33 (0.33-3.54) 1.58 (0.25-5.05)
Missing 20

Abbreviations: Cl, confidence interval; DOI, depth of invasion; HR, hazard
ratio; S+ADJ, surgery and adjuvant treatment.

outcomes of all patients with T1-2NOMO disease are
shown in Figure 1. The Kaplan-Meier estimates of 5-year
OS, DSS, and DES were 75%, 83% and 73%, respec-
tively. At 5 years, the LFS rate was 79%. The 5-year DSS
rates were 89%, 57%, and 60% for patients with clear
margins, close margins, and positive margins, respectively
(P<.0001). DSS was significantly better for clear mar-
gins than positive or close margins (2 <.0001 for both);
there was no significant difference between close and posi-
tive margins. The other outcome measures and associa-
tions with the margins status are shown in Figure 1.

The 10-year OS rates were 63% and 32% for clear
and close/positive margins, respectively. Similarly, the 10-
year DSS rate was 83% for patients with clear margins
and 43% for those with positive or close margins. This
represents an almost 2-fold difference in mortality accord-
ing to the margin status.

We further analyzed data for patients with stage I
OCSCC (n = 461) to examine whether inadequate tumor
resection increases the risk of recurrence in this subgroup.
For these patients, the variables that were associated with
local recurrence in the univariate analysis were older age,
depth of invasion, and margin status (Table 2). In the
multivariate analysis, older age, depth of invasion, and
margin status remained independent predictors of
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Abbreviations: Cl, confidence interval; DOI, depth of invasion; HR, hazard
ratio; S+ADJ, surgery and adjuvant treatment.

outcome. Close margins alone were associated with a
more than 2-fold increase in the risk of local recurrence.
For patients with the T2NOMO classification, the
margin status was the only independent predictor of local
recurrence (Table 3). Similarly to stage I cancer, the risk
of local recurrence was more than 2-fold higher in patients
with close margins versus clear margins (2 <.0001).
Finally, we investigated whether adjuvant treatment
could improve the outcomes of patients with stage I to 1I
OCSCC who had inadequate resection and positive/close
margins. To examine whether adjuvant treatment was inde-
pendently associated with improved outcomes in patients
with T1-2NOMO OCSCC and positive or close margins,
we performed a subgroup analysis in a multivariate model.
We adjusted for prognostic factors that might be known to
be related to the prescription of adjuvant treatment. The
variables that were analyzed were sex, age, adjuvant treat-
ment, depth of invasion, and T classification (Table 4). In
this model, adjuvant treatment was associated with a signifi-
cantly lower hazard ratio for all outcome measures
(P=.002 to0 .03). For example, the risk of local recurrence
was reduced to a hazard ratio of 0.6 after adjuvant treatment
(P=.02). Figure 2 shows Kaplan-Meier analyses according
to the margin status. Among patients with close or positive
margins, survival was significantly better for those who
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Figure 2. Outcomes of patients with T1-2NOMO disease according to the margin status (clear or close/positive) and ADJ. The
Kaplan-Meier analysis shows (A) overall survival, (B) disease-specific survival, (C) disease-free survival, and (D) local recurrence-
free survival. Below the x-axis is the at-risk set, which shows attrition with time. ADJ indicates adjuvant therapy. Supporting table

2 specifies P values between groups.

received adjuvant treatment. Kaplan-Meier analyses of
patients with a T1-2 classification and a positive neck lymph
node showed similar results, with improved outcomes after
adjuvant treatment. We also compared different treatments
(surgery alone, surgery plus radiation, surgery plus radioche-
motherapy, and surgery plus radiation and cetuximab). We
found significant differences in outcomes between surgery
alone and surgery with radiotherapy (OS, DSS, and LES)
among patients with clear margins versus close/positive
margins. Among those with positive/close margins, there
was a significant survival benefit from adding radiation.
When we compared surgery with surgery plus chemoradia-
tion or surgery plus radiation and Cetuximab we could not
detect a significant difference between groups, probably
because of the small number of patients in the chemoradia-
tion/Cetuximab groups (50 and 21, respectively). We fur-
ther conducted a subset multivariate analysis with only
patients with close/positive margins, with adjuvant RT used
as a covariate. We found that adjuvant radiotherapy
remained a significant predictor of OS and DSS (Table 5).
Using the CIF, we re-analyzed local recurrence with
OS and distant metastasis—free survival as competing
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factors. Using CIF analysis, we found that margins and
treatment remained significant predictors of local recur-
rence. Similarly, we re-analyzed DSS with death from
other causes as a competing factor. Using the CIF analysis,
we showed that margins and treatment remained signifi-
cant predictors of DSS.

DISCUSSION

Oncologically sound treatment of early-stage OCSCC
can be achieved with complete tumor resection with wide
free margins, which is the single most important prognos-
tic factor for these patients.'> Although prospective con-
trolled data are lacking, current guidelines indicate that an
adequate margin is more than 5mm from the tumor
front.” If the surgeon has achieved adequate resection in
the early stage and the neck dissection shows negative
nodes, there is no need for further treatment. Factors that
may influence the attainment of free margins include the
tumor subsite, tumor size, depth of invasion, pattern of
invasion, and prior treatment.” In a prospective study, we
recently demonstrated that a true intraoperative assess-
ment of margins can be performed by a frozen section
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TABLE 4. Multivariate Analysis of Overall, Disease-Specific, and Local Recurrence-Free Survival in Patients
With T1-2NO Disease and Close\Positive Margins According to Adjuvant Therapy (n=238)

Local Recurrence-Free

Overall Survival Disease-Specific Survival Survival
Variable No. HR (95% Cl) P HR (95% Cl) P HR (95% CI) P
Sex .045 .24
Male 154 1 1
Female 82 1.57 (1.03-2.47) 1.3 (0.82-2.14)
Missing 2
Age .064
<70y 177 1
>70y 61 1.65 (0.97-
Missing 0 2.74)
Treatment .002 .01 .03
Surgery 130 1 1 1
S+ADJ 108 0.55 (0.37-0.81) 0.55 (0.35-0.87) 0.6 (0.37-0.94)
Missing 0
DOI
<4mm 35
>4mm 146
Missing 57
pT
1 82
2 156
Missing 0

Abbreviations: Cl, confidence interval; DOI, depth of invasion; HR, hazard ratio; pT, pathological T stage; S+ADJ, surgery and adjuvant therapy.

TABLE 5. Multivariate Analysis of Overall, Disease-Specific, and Local Recurrence-Free Survival in Patients
With T1-2NO Disease and Close\Positive Margins According to Adjuvant Radiotherapy (n=208)

Local Recurrence-Free

Overall Survival Disease-Specific Survival Survival
Variable No. HR (95% ClI) P HR (95% ClI) P HR (95% ClI) P
Sex .051 .33
Male 136 1 1
Female 72 1.56 (0.99-2.43) 0.7 (0.34-1.4)
Missing 0
Age 1
<70y 157 1
>70y 51 1.88 (0.87-3.79)
Missing 0
Treatment .0094 .02 .24
Surgery 130 1 1 1
S+PORT 78 0.58 (0.38-0.88) 0.56 (0.33-0.92) 0.71 (0.38-1.26)
Missing 0
DOI .02
<4mm 32 1
>4mm 125 2.54 (1.16-6.7)
Missing 51
pT
1 76
2 132
Missing 0

Abbreviations: ClI, confidence interval; DOI, depth of invasion; HR, hazard ratio; pT, pathological T stage; S+PORT, surgery and postoperative radiation
therapy.
Patients who received adjuvant treatment other than radiation were excluded from the analysis.

analysis of the specimen itself (specimen-driven margin).’ method of patient-driven margins.'® At an advanced
The accuracy of this technique is greater than 90%, and tumor stage, when clear margins are not attained, adju-
it is significantly more reliable than the traditional vant chemoradiation has been shown to reduce the risk
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of recurrence.*** In early tumors, however, both resur-
gery and adjuvant radiotherapy are recommended."?
Nevertheless, these modalities carry considerable morbid-
ity, and their advantage in improving outcomes requires
further evaluation.

In this international study, we focused on patients
with T1-2 OCSCC with no nodal metastases. This popu-
lation composes up to 50% of OCSCC patients in West-
ern countries.”’ In this study, we found that the rate of
true positive margins in patients with T1-2 OCSCC was
3%. This finding is in agreement with previous reports of
a similar population.”**® We show that patients with
clear margins had better outcomes than those with posi-
tive/close margins, with a 31% difference in 5-year DSS
(from 58% to 89%). The 10-year DSS was 83% for
patients with clear margins and 43% for those with posi-
tive/close margins. This represents an almost 2-fold differ-
ence in mortality according to the margin status.

An important finding of this study is that patients
with close or positive margins who received adjuvant
treatment had significantly better outcomes than did
patients who did not receive adjuvant treatment. Yet, the
outcomes remained worse than those for patients who had
clear margins.

Our study indicates that clear margins should be pur-
sued by the surgeon. We suggest that the use of intraopera-
tive margin assessment should be promoted to improve the
achievement of adequate margins. This method is now rec-
ommended by the Society of Surgical Pathologists.'™* The
data also suggest the consideration of adjuvant treatment
for padents with early OCSCC who have positive/close
margins; however, prospective studies are needed for the
establishment of such a recommendation.

A number of small, single-institute, retrospective
studies have shown that the margin status in early-stage
OCSCC, with no other adverse features, does not affect
local control or DSS.*>*?! The margin status has been
shown to be strongly associated with other known prog-
nostic factors that could not be accounted for in this
study, such as perineurial invasion and lymphovascular
spread. However, because these studies included small
numbers of patients, statistical significance is hard to
achieve with a large number of variables.

The primary limitation of the current study is its
retrospective design. Because no randomization was
undertaken, there may have been multiple important con-
founders that were not adequately adjusted. Another limi-
tation is the fact that it represents techniques of surgeons
from several cancer centers worldwide. Also, the number
of patients with positive margins was relatively small, and
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thus, a statistically significant distinction for this group
was difficult to attain. The prolonged period of the study
and the heterogeneity among institutions are also limita-
tions of this work. Nevertheless, because of the latter, the
conclusions of this international study can be generalized
to medical centers across the globe. Other possible limita-
tions are the lack of data on comorbidities that may affect
survival outcomes and the lack of other known prognostic
factors such as lymphovascular invasion and perineural
invasion. These risk factors are known for their prognostic
impact on head and neck cancers.”> However, their role in
early OCSCC is undetermined,®**
required to bring these factors into consideration.

and further study is

The oral cavity includes several subsites for which we
did not have information in this study. It is possible that
variations in our ability to reach clear margins at different
tumor subsites are inherent to the data. Recent data sug-
gest that a 5-mm margin is redundant, and a redefinition
%7 is needed. Nevertheless,
because the current acceptable margin is 5 mm, our find-

of close and clear margins

ings remain relevant for the current classification. A
detailed assessment of the length of margins is required in
future studies.

The 10-year DSS rate of only 43% highlights dra-
matically the unfavorable prognosis of patients who have
early-stage OCSCC with close/positive margins. These
results highlight the need for further prospective studies
that will focus on the outcomes of early OCSCC. A lack
of consensus regarding the significance of disease margins
in this population poses potential impediments to the cur-
rent policy of selecting adjuvant treatment.

In conclusion, our data suggest that positive and
close margins are associated with poor outcomes for
patients with early OCSCC. These patients may benefit
from adjuvant radiotherapy. Further prospective studies
are needed to show the utility of adjuvant treatment in
patients with close margins.
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