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tumor grade. We identified 382/669/128 patients with well/moderately/poorly
differentiated tumors, respectively. Compared with well/moderately differenti-
ated tumors, poorly differentiated OCSCC had a higher prevalence of the follow-
ing variables: female sex (4%/6%/11%), ENE, (14%/36%/61%), positive margins
(0.5%/2%/4%), close margins (10%/14%/22%), perineural invasion (22%/50%/63%),
lymphatic invasion (2%/9%/17%), vascular invasion (1%/4%/10%), and adjuvant
therapy (64%/80%/87%). The 5-year rates of patients with well/moderately/
poorly differentiated OCSCC were as follows: local control (LC, 85%/82%/84%,
p = 0.439), neck control (NC, 91%/83%/70%, p < 0.001), distant metastases (DM,
6%/18%/40%, p < 0.001), disease-free survival (DFS, 78%/63%/46%, p < 0.001),
disease-specific survival (DSS, 85%/71%/49%, p < 0.001), and overall survival
(OS, 68%/55%/39%, p < 0.001). Multivariable analysis identified the following
variables as independent prognosticators for 5-year outcomes: ENE (LC/NC/
DM/DFS/DSS/0S), poorly differentiated tumors (NC/DM/DFS/DSS/OS), posi-
tive margins (LC/DFS), lymphatic invasion (DFS/DSS/OS), perineural invasion
(DM), and age >65 years (OS).

Conclusions: In addition to ENE, poor tumor differentiation was identified as
the second most relevant adverse RF for patients with pT3-4 OCSCC. We sug-
gest that the NCCN guidelines should include poor tumor differentiation as an

KEYWORDS

differentiation

1 | INTRODUCTION

Surgery——-either with or without adjuvant therapy—
remains the mainstay of treatment for oral cavity squa-
mous cell carcinoma (OCSCC).! Clinical outcomes of
patients with OCSCC are chiefly driven by locoregional
control, and radical surgical excision is of paramount
importance for achieving a favorable prognosis.” As for
neck control, level I-III and I-V neck dissections (NDs)
are recommended for patients with cNO and cN+ diseases,
respectively. Besides clinical and imaging parameters, a
number of histopathology variables—which reflect the
tumor's biological behavior--are deemed of prognostic
importance in OCSCC. For example, extranodal extension
(ENE) is known to portend an increased risk of local, re-
gional, and distant relapses.

The National Comprehensive Cancer Network (NCCN)
treatment guidelines have identified several adverse his-
topathological parameters for patients with OCSCC—-
including ENE, positive margins, margins <5 mm (close
margins), pN2-3 disease, pN1 at level IV/V, pT3-4 tumors,
perineural invasion, lymphatic invasion, and vascular

adverse RF to refine and tailor clinical management.

histopathological risk factors, oral cavity, prognosis, squamous cell carcinoma, tumor

invasion.® The presence of these variables poses an indi-
cation for postoperative adjuvant therapy.® Notably, the
NCCN guidelines does not include poor tumor differen-
tiation as an independent unfavorable prognostic factor
for OCSCC. However, our clinical experience suggests
that patients with poorly differentiated OCSCC are at an
increased risk for nodal metastases compared with those
with well or moderately differentiated tumors. In this sce-
nario, poorly differentiated OCSCC is expected to have
poor outcomes in terms of neck control (NC), distant me-
tastases (DM), and survival rates. Nonetheless, the prog-
nostic impact of tumor differentiation in patients OCSCC
is still a matter of ongoing debate, and the published lit-
erature in the field is conflicting.*** Some authors have
also suggested to replace tumor differentiation with novel
prognostic scoring systems.” #1222 To the best of our
knowledge, no large cohort study has specifically analyzed
the prognostic impact of tumor differentiation in relation
to different clinical outcomes—-including local, regional,
and distant control--in patients with OCSCC.

Therefore, we designed the current retrospective
study to compare the prognostic significance of tumor
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differentiation with respect to adverse risk factors (RFs)
identified by the NCCN guidelines. To this aim, we spe-
cifically focused on patients with locally advanced tumors
(pT3-4 disease).

2 | PATIENTS AND METHODS

2.1 | Study setting

The study protocol followed the tenets set forth by the
Helsinki declaration and was approved by the local insti-
tutional review board (CGMH 101-4457B, 202100048B0).
We retrospectively reviewed the clinical records of all
consecutive patients with first primary pT3-4 OCSCC
(n = 1179) who were consecutively referred to the Chang
Gung Memorial Hospital between January 1996 and
December 2018. Owing to the retrospective study design,
the need for informed consent was waived. All patients
who were scheduled to undergo radical surgery—-either
with (n = 1161) or without (n = 18) NDs--received a
thorough presurgical evaluation and staging workup as
previously described.”>”* Clinicopathological RFs were
prospectively collected by investigators who were blinded
to clinical endpoints. All histopathological variables were
independently reviewed by two experienced head and
neck pathologists using a dedicated checklist. Because of
the prospective data collection for both tumor depth of in-
vasion (DOI) and ENE,*® patients were staged according
to the AJCC staging manual, eighth edition.”’

2.2 | Surgery and adjuvant therapy
Primary tumors were removed with >1 cm margins (both
peripheral and deep margins). Patients with cN+ disease
underwent level I-IV or I-V NDs, whereas cN- patients re-
ceived level I-1II NDs. Patients who harbored pathological
RFs were generally treated with postoperative radiother-
apy (RT, 60 Gy) or concurrent chemoradiotherapy (CCRT,
66 Gy).”>° RFs were assessed using the NCCN guide-
lines until 2008>; thereafter, the Chang Gung Memorial
Hospital (CGMH) guidelines were adopted.' The radia-
tion field consisted of the entire tumor bed area (with 1-
to 2-cm margins) and regional lymphatics. We used the
following chemotherapy regimens: intravenous cisplatin
50 mg/m? biweekly plus daily oral tegafur 800 mg and
leucovorin 60 mg, cisplatin 40 mg/m? weekly, or cispl-
atin 100 mg/m? every 3 weeks.* Patients who refused the
proposed approaches or had unexpected evidence of dis-
ease stage modifications in the postoperative period were
treated with surgery alone.
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2.3 | Follow-up schedule and
data collection

Postoperative follow-up was performed on a regular
basis at different intervals in relation to the severity of
the disease, as follows: every 1-3 months during the first
postoperative year; every 2-4 months during the second
year; and every 4-6 months between the third and the
fifth years. Patients who survived more than 5 years after
surgery were followed every 6-12 months. Data pertain-
ing to clinical events—including local control (LC), NC,
DM, disease-free survival (DFS), disease-specific survival
(DSS), and overall survival (OS)--were updated at each
follow-up visit.

2.4 | Primary tumor histology

Primary tumor sections were obtained from at least
four paraffin blocks. A three-level grading system was
adopted—-in which the final classification was assigned
according to the most prevalent tumor grade according
to the CAP Cancer Reporting Protocols recommenda-
tions.>* Figure 1 illustrates representative histological
findings of poorly differentiated OCSCC (Figure 1A-
D). The final pathological report also included the fol-
lowing variables: tumor thickness, DOI, margin status,
perineural invasion, lymphatic invasion, and vascular
invasion.

2.5 | Statistical analysis

All patients received follow-up examinations for at least
24 months after surgery or until death. Follow-up visits
were continued until December 2020. Descriptive statis-
tics are given as frequencies, percentages, means, me-
dians, ranges, and standard deviations (SD). The study
endpoints included the 5-year rates of LC, NC, DM, DFS,
DSS, and OS. The time elapsed from the date of surgery
to the date of event was calculated for each endpoint of
interest. Time-dependent outcomes were analyzed by
the Kaplan-Meier method and compared with the log-
rank test. Univariate analysis (UVA) and multivariable
Cox regression analysis (MVA) were applied to assess
the associations between RFs and clinical outcomes.
Any variable that was included in UVA was entered as a
covariate into the multivariable model. Results of UVA
and MVA are presented as hazard ratios (HRs) with
their 95% confidence intervals (CIs). All analyses were
two-tailed, and p values <0.05 were considered as statis-
tically significant.
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RESULTS

3.1 | General characteristics of patients
with pT3-4 OCSCC according to tumor
differentiation

Most of the study patients were men (94.4%) and aged
<65 years (86.7%). Of the 1179 pT3-4 OCSCC patients, there
were 382 (32.4%), 669 (56.7%), and 128 (10.9%) patients with
well, moderately, and poorly differentiated tumors, respec-
tively. Table 1 depicts the general characteristics of the study
participants stratified according to the three tumor differen-
tiation categories. Compared with patients harboring well
differentiated and moderately differentiated tumors, those
with poorly differentiated OCSCC showed a significantly
higher prevalence of the following variables: female sex
(3.7% vs. 5.7% vs. 10.9%, p = 0.008), pN2-3 disease (20.3% vs.
44.1% vs. 68.5%, p < 0.001), ENE (14.2% vs. 36.4% vs. 61.4%,
p < 0.001), positive/close margins (<5 mm) (0.5%/9.9% vs.
2.1%/14.3% vs. 4.0%/21.6%, p < 0.001), perineural invasion
(22.3% vs. 50.1% vs. 63.3%, p < 0.001), lymphatic invasion
(2.6% vs. 9.3% vs. 17.2%, p < 0.001), vascular invasion (1.3%
vs. 4.0% vs. 10.2%, p < 0.001), and treatment with adjuvant
therapy (64.1% vs. 79.8% vs. 86.7%, p < 0.001).

3.2 | Five-year survival rates of
patients with pT3-4 OCSCC in the entire
cohort study

The median follow-up time of the entire cohort of patients
with pT3-4 OCSCC was 58 months (mean: 77 months; SD:
69 months; range: 1-286 months). The median follow-up

FIGURE 1 Representative
histological findings of poorly
differentiated oral cavity squamous

cell carcinoma. Panel A: tumor cells—
—characterized by a high nucleus-
to-cytoplasm ratio, marked nuclear
pleomorphism, and high mitotic activity
(the arrows indicate mitoses)-—infiltrating
the skeletal muscle tissue; Panel B:
perineural invasion. Panel C: lymphatic
invasion. Panel D: vascular invasion (the
arrows indicate the smooth muscle wall)

time for patients who survived was 111 months (mean:
121 months; SD, 65 months; range, 24-286 months). The
5-year rates observed in our cohort were as follows: LC,
83%; NC, 84%; DM, 16%; DFS, 66%; DSS, 74%; and OS,
58%, respectively.

3.3 | Five-year survival rates of patients
with pT3-4 OCSCC according to tumor
differentiation

The 5-year rates of patients with well differentiated, mod-
erately differentiated, and poorly differentiated OCSCC
were as follows: LC, 85%/82%/84%, p = 0.439; NC,
91%/83%/70%, p < 0.001; DM, 6%/18%/40%, p < 0.001;
DFS, 78%/63%/46%, p < 0.001; DSS, 85%/71%/49%,
p < 0.001; and OS, 68%/55%/39%, p < 0.001; respectively
(Figure 2A-F). Thus, the 5-year outcomes of poorly differ-
entiated OCSCC were less favorable than those observed
in patients with moderately differentiated and well differ-
entiated tumors——the only exception being local control.

3.4 | Five-year outcomes according

to tumor differentiation versus adverse
pathological risk factors according to the
NCCN guidelines

The following variables were analyzed in relation to dif-
ferent 5-year outcomes: differentiation (poorly differ-
entiated vs. well/moderately differentiated tumors), sex
(men vs. women), age at onset (=65 vs. <65 years), ENE
(present vs. absent), margin status (positive margins vs.
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TABLE 1 General characteristics of patients with pT3-4 oral cavity squamous cell carcinoma (n = 1179) stratified according to the

presence of well, moderately, and poorly differentiated tumors

Well differentiated

Characteristic (n, %) OCSCC (n = 382)

Moderately differentiated  Poorly differentiated
OCSCC (n = 669)

0CSCC (n = 128)

n (%) n (%) n (%) p

Sex 0.008
Men (1113, 94.4) 368 (96.3) 631 (94.3) 114 (89.1)
Women (66, 5.6) 14 (3.7) 38(5.7) 14 (10.9)

Age (years) 0.710
<65 (1022, 86.7) 333(87.2) 581 (86.8) 108 (84.4)
>65 (157, 13.3) 49 (12.8) 88 (13.2) 20 (15.6)

Pathologic N status <0.001
pNO-1 (706, 60.8%) 294 (79.7) 372 (55.9) 40 (31.5)
PN2-3 (455, 39.2%) 75 (20.3) 293 (44.1) 87 (68.5)

Extranodal extension® <0.001
No (786, 67.9) 314 (85.8) 423 (63.6) 49 (38.6)
Yes (372, 32.1) 52(14.2) 242 (36.4) 78 (61.4)

Margin status® 0.001
>5 mm (986, 84.6) 335(89.6) 556 (83.6) 95 (74.4)
<5 mm (159, 13.6) 37(9.9) 95 (14.3) 27 (21.6)
Positive (21, 1.8) 2(0.5) 14 (2.1) 5(4.0)

Perineural invasion <0.001
No (678, 57.5) 297 (77.7) 334 (49.9) 47 (36.7)
Yes (501, 42.5) 85(22.3) 335(50.1) 81 (63.3)

Lymphatic invasion® <0.001
No (1084, 92.0) 371 (97.4) 607 (90.7) 106 (82.8)
Yes (94, 8.0) 10 (2.6) 62(9.3) 22(17.2)

Vascular invasion® <0.001
No (1133, 96.2) 376 (98.7) 642 (96.0) 115 (89.8)
Yes (45, 3.8) 5(1.3) 27 (4.0) 13 (10.2)

Treatment modality <0.001
S alone (289, 24.5) 137 (35.9) 135(20.2) 17(13.3)
S plus RT/CCRT (890, 245 (64.1) 534 (79.8) 111 (86.7)

75.5)

Abbreviations: CCRT, concurrent chemoradiotherapy; OCSCC, oral cavity squamous cell carcinoma; RT, radiotherapy;S, surgery.

a Unavailable data: extranodal extension (n = 21, included three unknown and 18 who did not undergo neck dissection), margin status (n = 13), lymphatic

invasion (n = 1), and vascular invasion (n = 1).

<5 vs. >5 mm), perineural invasion (present vs. absent),
lymphatic invasion (present vs. absent), vascular invasion
(present vs. absent), and treatment modality (surgery plus
adjuvant therapy vs. surgery).

Kaplan-Meier curves identified the following vari-
ables as significant RFs for 5-year outcomes (Table 2):
pN2-3 disease (LC/NC/DM/DFS/DSS/0S), ENE (LC/
NC/DM/DFS/DSS/0S), perineural invasion (LC/NC/
DM/DFS/DSS/0S), lymphatic invasion (LC/NC/DM/
DFS/DSS/0S), poorly differentiated OCSCC (NC/DM/
DFS/DSS/0S), vascular invasion (NC/DM/DFS/DSS/

OS), margins status (LC/DM/DFS/DSS/0OS), and age
>65 years (OS).

3.5 | Multivariable cox regression
analysis according to the presence or
absence of ENE alone or the ENE/pN
classification

In light of the overlap between the presence of ENE
and the pN classification, we conducted two separated
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FIGURE 2 Kaplan-Meier plots of 5-year local control (panel A), neck control (panel B), distant metastases (panel C), disease-
free survival (panel D), disease-specific survival (panel E), and overall survival (panel F) in patients with poorly, moderately, and well

differentiated oral cavity squamous cell carcinoma

analyses focusing on the prognostic significance of ENE
alone versus both ENE and the pN classification. We
initially assigned the following reference categories
(HR = 1): female sex, age <65 years, well and moderately
differentiated tumors, pNO-1 disease, absence of ENE,
margins >5 mm, absence of perineural invasion, absence
of lymphatic invasion, absence of vascular invasion, and
treatment with surgery alone. On multivariable analyses
(presence or absence of ENE alone) with a forward step-
wise selection procedure, we identified the following RFs
as independently associated with 5-year outcomes: ENE
(LC/NC/DM/DFS/DSS/0S), poorly differentiated tumors
(NC/DM/DFS/DSS/0S), positive margins (LC/DFS),
lymphatic invasion (DFS/DSS/0S), perineural invasion
(DM), and age >65 years (OS) (Table 3). On multivariable
analyses (ENE/pN classification) with a forward stepwise
selection procedure, we identified the following RFs as in-
dependently associated with 5-year outcomes: ENE (LC/
DM/DFS/0S), pN2-3 disease (NC/DM/DFS/DSS), poorly
differentiated tumors (NC/DM/DFS/DSS/0S), positive
margins (LC/DFS/DSS), lymphatic invasion (DFS/OS),
perineural invasion (DM/DSS), and age >65 years (OS)
(Table 4).

When both ENE and the pN classification (pN2-3
vs. pNO-1) were included in the analysis, the prognos-
tic significance of poor differentiation did not appre-
ciably change. ENE and the presence of pN2-3 disease
were identified as independent adverse RFs for different
outcomes.

3.6 | Five-year outcomes according
to the presence of ENE and poorly
differentiated OCSCC

According to the AJCC Staging Manual, eight edition,
pN3b disease is defined by the presence of both pN2 dis-
ease (according to AJCC Staging Manual, seventh edition)
and ENE. In this study, no cases of pN3a disease (defined
by the presence of a single lymph node metastasis >6 cm
in the absence of ENE) were identified. Therefore, all
cases classified as pN3 had pN3b disease. Notably, 82%
(372/455) of patients with pN2-3 disease had evidence of
ENE. In this scenario, ENE appeared as the main driver of
lymph node metastases. In addition to ENE, poor tumor
differentiation was identified as the second most relevant
adverse RF (Table 3). Therefore, we analyzed the 5-year
outcomes in the following four specific subgroups: (1)
patients with ENE and poorly differentiated tumors, (2)
patients with ENE and well/moderately differentiated
tumors, (3) patients with poorly differentiated tumors
and no ENE, and 4) patients with well/moderately dif-
ferentiated tumors and no ENE. The 5-year rates in the
four subgroups were as follows: NC, 64%/73%/79%/90%,
p < 0.001 (Figure 3A); DM, 49%/34%/26%/6%, p < 0.001
(Figure 3B); DFS, 37%/46%/60%/77%, p < 0.001; and DSS,
37%/51%/65%/85%, respectively, p < 0.001 (Figure 3C).
Specifically, the 5-year outcomes of patients with ENE
and poorly differentiated tumors versus ENE and well/
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FIGURE 3 Kaplan-Meier plots of 5-year neck control (panel A), distant metastases (panel B), and disease-specific survival (panel C) in
(1) patients with ENE and poorly differentiated tumors, (2) patients with ENE and well/moderately differentiated tumors, (3) patients with
poorly differentiated tumors and no ENE, and (4) patients with well/moderately differentiated tumors and no ENE

moderately differentiated tumors were as follows: NC, 64%
versus 73%, p = 0.025 (Figure 3A); DM, 49% versus 34%,
p = 0.001 (Figure 3B); DFS, 37% versus 46%, p = 0.009; and
DSS, 37% versus 51%, respectively, p = 0.002 (Figure 3C).
Thus, the concomitant presence of poorly differentiated
tumors and ENE was associated with less favorable out-
comes compared with the presence of ENE alone.

4 | DISCUSSION

The results of our study demonstrate that patients with
pT3-4 OCSCC and poorly differentiated tumors tended
to relapse at regional and distal--rather than local-—sites.
Notably, the presence of poor tumor differentiation had
an adverse impact on all survival endpoints (i.e., DFS,
DSS, and OS). In univariate Kaplan-Meier analyses, we
identified three variables (i.e., ENE, perineural invasion,
and lymphatic invasion) that had an unfavorable prognos-
tic significance for all endpoints (i.e., LC/NC/DM/DFS/
DSS/O0S; Table 2). However, only ENE was retained as an
independent adverse prognosticator for all outcomes after
adjustment for potential confounders in MVA. It should
be noted, however, that poorly differentiated OCSCC
was independently associated with unfavorable 5-year
outcomes——the only exception being LC. Collectively,
these data indicate that, in addition to ENE, poor tumor
differentiation is the second most relevant adverse risk
factor for patients with pT3-4 OCSCC. In light of our find-
ings, we suggest that the NCCN guidelines should include
poor tumor differentiation as an adverse RF to further re-
fine and tailor clinical management.

The current version (2017) of the World Health
Organization (WHO) Classification of Head and Neck
Tumors supports a simple grading system for OCSCC
based on the Broders standard (i.e., well, moderately, and
poorly differentiated tumors).**** In 1980, Rapidis et al.**
(n = 136) have shown that patients with poorly differenti-
ated OCSCC have less favorable prognosis than those with

well differentiated tumors; additionally, they reported a
direct correlation between the degree of tumor differenti-
ation and patient survival. However, other studies failed to
demonstrate a significant association between the WHO
grading system and survival outcomes for patients with
OCSCC (Table 5).771417:20.22 Conversely, these investiga-
tions identified numerous other pathological parameters
as significantly associated with prognosis—including
budding,"** budding and poor differentiation,’ budding
and small nest size,'” budding and DOL? cohesion and
smooth muscle actin,'® as well as worst pattern of inva-
sion (WPOI) and perineural invasion.? It is noteworthy
that these studies were chiefly based on OS as the outcome
of interest,'%'*172 whereas cancer-specific survival and
DFS were not specifically taken into account. In more re-
cent investigations focusing on DFS and DSS, poor tumor
differentiation was embedded in a more complex variable
(termed budding grade I11)° and was identified as an inde-
pendent prognostic factor.* In this scenario, further clari-
fication of the prognostic significance of this variable can
assist in the optimization of risk stratification for patients
with OCSCC.

The ‘Protocol for the Examination of Specimens from
Patients with Cancers of the Lip and Oral Cavity’ released
from the College of American Pathologists suggests the
adoption of a three-level grading system (well, moder-
ately, and poorly differentiated tumors)--in which select-
ing either the most prevalent grade or the highest grade
is acceptable.”® Notably, when the most prevalent grade
is selected, the proportion of poorly differentiated tumors
is generally low. Conversely, upon selection of the high-
est grade, the proportion of poorly differentiated tumors
tends to increase.

In the published literature, the prevalence of poorly
differentiated OCSCC has been reported to range from
4% to 36% (Tables 5 and 6). Of the 11 studies focusing on
the prognostic significance of traditional pathological RFs
(Table 6), only three (including the present investigation)
have separately analyzed clinical outcomes at the local,
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regional, and distant sites.*” On examining patients with
pT1-2NO OCSCC, we have previously shown that poor
differentiation is an independent adverse RF for NC.’
This study is the first to analyze the prognostic impact
of poor differentiation in patients with pT3-4 OCSCC.
Notably, we found that this variable was an independent
RF for NC, DM, and all survival endpoints. In an analysis
conducted in 18,115 patients as part of the Surveillance,
Epidemiology, and End Results (SEER) study, poorly
differentiated OCSCC was identified as an independent
prognostic factor for DSS; however, separate data for local,
regional, and distant sites were not available.

In the current investigation, the 5-year LC rates did
not differ significantly according to tumor differentiation.
Compared with patients with moderately and well differ-
entiated tumors, those with poorly differentiated OCSCC
had a higher frequency of certain pathological RFs—
including positive margins, margins <5 mm, perineu-
ral invasion, lymphatic invasion, and vascular invasion.
However, this was not found to have a significant impact
in terms of LC. Conversely, the spread of poorly differen-
tiated OCSCC to neck nodes increased the frequency of
ENE (which may be as high as 61%)--which in turn por-
tends an increased risk of distant metastases and less fa-
vorable NC. While the adverse prognostic impact of ENE
is widely recognized, we also found that the concomitant
presence of poor differentiation and ENE was associated
with less favorable 5-year NC, DM, DFS, and DFS rates
compared with ENE alone. This suggests that a thorough
evaluation of tumor differentiation may further improve
both prognostic stratification and treatment selection in
patients with OCSCC.

Margin status and lymph node metastases are the
main prognostic determinants in patients with oral cavity
cancer. As for margin status, positive margins have been
widely associated with less favorable clinical outcomes
compared with close margins. While the NCCN guidelines
have consistently considered ENE and positive margins as
major adverse prognostic factors, a close margin (<5 mm)
has been recognized as a poor prognosticator as of 2020
only. In this study, we identified a margin status as an ad-
verse risk factor for LC (p = 0.001) and DM (p = 0.011)—-
with significant adverse implications for DFS (p = 0.001),
DSS (p = 0.002), and OS (p = 0.005; Table 2). However,
after adjustment for potential confounders in MVA, the
positive margin retained its independent prognostic sig-
nificance for LC and DFS only (Table 3). These results
demonstrate that patients with pT3-4 OCSCC and positive
margins tended to relapse at local and distal--rather than
regional--sites. This result is consistent with other find-
ings independently reported by other head and neck re-
search groups (Memorial Sloan Kettering Cancer Center,

.. 6639
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Tata Memorial Center, and MD Anderson Cancer Center)
that failed to identify the margin status as an independent
adverse prognostic factor for NC.!

This cohort study has several limitations. First, the
single-center design of our study may have limited the
external validity of the results; in this scenario, indepen-
dent replication of our findings is necessary before advo-
cating the inclusion of poor tumor differentiation as an
adverse risk factor in the NCCN guidelines. Second, our
research was undertaken in a betel quid chewing endemic
area and--for that reason——our conclusions might not be
generalizable to Western countries. Notably, in this study,
betel quid chewers tended to have a lower frequency of
poorly differentiated OCSCC (10.3% [102/986]) than non-
chewers (13.5% [26/193], p = 0.206). Another limitation
pertains to the homogeneous treatment——which was
based on surgery either with or without adjuvant therapy.
This caveat may hamper the extension of our findings
to patients who did not initially undergo primary tumor
excision.

Despite these limitations, our data represent a prom-
ising step in understanding the prognostic role of poor
tumor differentiation in patients with locally advanced
OCSCC. Patients with poorly differentiated tumors tended
to relapse at regional and distal sites and showed less fa-
vorable survival endpoints. Notably, poor tumor differen-
tiation was identified as the most unfavorable prognostic
variable following ENE. While our findings may have sig-
nificant implications for the clinical management of pa-
tients with poorly differentiated OCSCC, further research
is needed to replicate these results in other geographic
areas, as well as to clarify mechanisms, to examine more
rigorously the hypothesis of a synergy between poor
tumor differentiation and ENE, and to identify tailored
treatment approaches.
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