Eur Arch Otorhinolaryngol (2016) 273:3921-3928
DOI 10.1007/s00405-016-4051-0

CrossMark

@

HEAD AND NECK

Squamous cell carcinoma of tongue and buccal mucosa:
clinico-pathologically different entities

Sudhir Nair' - Bikramjit Singh"? - Prashant V. Pawar'? - Sourav Datta’ -

Deepa Nair! - Shubhada Kane* - Pankaj Chaturvedi'

Received: 29 August 2015/ Accepted: 12 April 2016/ Published online: 20 April 2016

© Springer-Verlag Berlin Heidelberg 2016

Abstract The objective of this study was to examine the
clinical and pathological features of squamous cell carcinoma
of the Tongue and Buccal Mucosa and understand their dif-
ferences. This is a retrospective analysis of prospectively
collected data of 735 patients with squamous cell carcinoma
of the tongue and 665 cases of carcinoma of the buccal mucosa
treated by surgery at our hospital. Statistical analysis was done
to examine clinical and pathological differences between
carcinoma of the tongue and the buccal mucosa with regards to
age, gender, clinical T stage/N stage, pathological T stage/N
stage, overall stage, grade, thickness, perinodal extension
(PNE), lymphovascular emboli (LVE) and perineural inva-
sion (PNI). Statistically significant differences were found for
factors like age (p < 0.001), gender (p < 0.001), clinical T
staging (p < 0.001) and pathological stage (p < 0.001), grade
of tumor (p < 0.001) and perineural invasion (p < 0.001)
between carcinoma of the tongue and the buccal mucosa.
Forty-eight percent patients in either subsite had pathologi-
cally proven node negative necks (pNO, p = 0.88). Multi-
variate analysis for occult nodal metastases revealed that
predictive factors were different for the two subsites. There are
significant differences between cancers of the tongue and
buccal mucosa for various clinical and pathological factors.
This may be a reflection of the underlying differences in their
causation and pathophysiology. Squamous cell carcinoma in
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these two subsites should therefore be regarded as clinico-
pathologically distinct entities.
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Introduction

Squamous cell carcinoma of the oral cavity is the sixth most
common cancer in the world [1]. It is one of the most com-
mon forms of cancer in the Indian subcontinent and in other
parts of Asia [2]. The tongue is the commonest site for oral
cavity squamous cell cancers (OSCC) in the western litera-
ture whereas in Asian countries buccal mucosal cancers are
more prevalent [3, 4]. This is generally attributed to the
prevalent habits of using smokeless tobacco and betel quid
chewing. Most scientific data on tongue cancers report them
to be more aggressive tumors with higher propensity for
lymph nodal metastases [S]. However, no large clinical study
to date has compared clinical and pathological differences
between tongue and buccal mucosal cancers. The treatment
recommendations are generally uniform, irrespective of the
sub site involved. Protocols for postoperative adjuvant ther-
apy and follow-up also do not vary by tumor sub site. We,
therefore, decided to study the squamous cell carcinomas in
these two subsites of the oral cavity to ascertain any differ-
ences in the clinical presentation and pathological features.

Patients and methods
The present study is a retrospective analysis of prospec-

tively collected data of patients with biopsy proven squa-
mous cell carcinoma of the buccal mucosa or the anterior
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tongue. Inclusion criteria were as follows: (a) biopsy pro-
ven squamous cell carcinoma, (b) oral cavity sub site: the
tongue or buccal mucosa. Gingivobuccal sulcus cancers
were included into buccal mucosa cancers, (c) surgical
treatment included excision of the primary tumor and
appropriate neck dissection.

All patients received appropriate adjuvant therapy at
Tata Memorial Hospital between 2006 and 2010. There
were 735 patients with tongue cancer and 665 patients with
buccal cancer eligible for inclusion in the study. All
patients were evaluated clinically and staged after appro-
priate clinical and radiological investigations. Staging was
documented using the 2002 American Joint committee on
Cancer, sixth edition staging criteria (While AJCC and
UICC staging manuals are same, only the UICC staging
manual is licensed for use outside the USA. Hence, it is
appropriate to use the term UICC staging manual).
Patients’ demographic and clinical details were prospec-
tively collected. Histopathology details were collected
from the hospitals’ electronic medical records.

Statistical analysis

SPSS, Version 16 was used for statistical analysis. For
analysis, the clinical variables such as T status and stage of
the disease were divided in two groups: early and
advanced. T1 and T2 were combined together as early
tumors and T3 and T4 combined together as advanced
lesions. Similarly, stages I and II were considered together

as early disease and stages III and IV grouped together as
advanced disease. ‘Chi square test’ was used as a test of
significance for comparison between the two subsites.
Significant predictive variables of disease outcome on
univariate analysis were incorporated into multivariate
analysis. Multivariate logistic regression analysis of clin-
ico-pathologic factors was performed to know their pre-
dictive value for occult nodal metastases.

Results

The mean age at presentation was found to be significantly
lower for patients with oral tongue cancers compared to
those with buccal mucosal cancers. The overall mean age
at presentation was 49.5 years. Mean age at presentation
for oral tongue cancer patients was 48 years (range
20-104) while that for patients with buccal mucosal can-
cers was 51 years (range 21-85). Tongue cancers were
more prevalent in the younger population (<35 years) as
compared to buccal cancers (p < 0.001). Squamous cell
carcinoma of oral cavity was found to be more prevalent in
men compared to women. Overall male: female ratio for
was 2.83:1. The male preponderance was slightly higher
for buccal cancers (M:F ratio 3.26:1) than for tongue
cancer (M:F ratio 2.51:1) (p = 0.1129) (Table 1).

Nearly 60 % of the tongue cancer patients presented with
early stage tumors (T1 + T2) as compared to buccal can-
cers (18 %). With regard to the overall stage, majority of the

Table 1 Comparison of clinical

features between tongue and Clinical factors Tongue (%) Buccal mucosa (%) P
buccal mucosa cancers Total number of cases 735 665
Gender
Male 526 509
Female 209 156

Age (mean £ SD; range)

Both genders 48 + 12.3 (20-104) did you do 51 £ 11 (21-85) <0.001
surgery on 104 year old?

Male (M) 47 £ 12 (20-104) 51 £ 11 (24-81)

Female (F) 50 £ 11 (24-79) 52 + 13 (21-85)
Age group (years)

<35 115 62 <0.001

>35 620 603 0.00004
Clinical T (tumor) status

Tl 89 (12.1) 22 (3)

T2 351 (48) 97 (15)

T3 153 (21) 84 (12)

T4 142 (19) 462 (70)

Early T1 + T2 440 (59.86 %) 119 (17.89) <0.001

Advanced T3 + T4

295 (40.13 %)

546 (82.10 %)

SD standard deviation, M male, F female
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patients with tongue cancer had early stage cancers on final
histopathology (37 %) as compared to patients with buccal
mucosa cancers (26 %, p < 0.001). Significantly larger
proportions of tongue cancers were poorly differentiated
when compared to buccal cancers (p < 0.001).

Forty-eight percent patients in either sub site had
pathologically proven node negative necks (pNO,
p = 0.88). We did not find any statistically significant
difference between the two subsites for lymph node
metastases even in early (T1 + T2) tumors (p = 0.24). On
univariate analysis thickness, clinical and pathological
staging, clinical nodal status, perineural invasion and grade
of differentiation were significant predictors of nodal
metastases for tongue cancers, whereas those for buccal
cancers were thickness, clinical T stage, clinical nodal
status, perineural invasion and grade of differentiation
(Table 2). On multivariate analysis (Table 3) for tongue
cancers clinical nodal status, tumor thickness and grade of
tumor were significant predictors of nodal metastases,
whereas, those for buccal cancers were age, clinical nodal
status, perineural invasion and differentiation of the tumor.
Multivariate analysis for occult nodal metastases revealed
that thickness, clinical and pathological T stage, LVE and

Table 2 Univariate analysis of factors predicting of lymph nodal
metastases

Factor Tongue (p value)  Buccal mucosa (p)
Age 0.975 0.237

Gender 0.06 0.907

Thickness 0.0001 0.004

cT (tumor) stage 0.0001 <0.0001

pT (tumor) stage 0.0001 0.09

cN (nodal) status 0.0001 <0.00001
Lymphovascular emboli ~ 0.06 0.154

Perineural invasion 0.0001 0.0001

Grade 0.0001 <0.0001

Table 3 Multivariate analysis of factors predicting lymph nodal
metastases

Factor Tongue p Buccal mucosa p
Age 0.1 0.02

Gender 0.7 0.9

Thickness 0.001 0.59

cT (tumor) stage 0.09 0.2

pT (tumor) stage 0.8 0.5
Lymphovascular emboli 0.1 0.9

Perineural invasion 0.1 0.03

Grade 0.01 <0.001

cN (nodal)status <0.001 <0.001

PNI were significant predictors for tongue cancers. For
buccal cancers only grade of differentiation was a signifi-
cant predictor of occult nodal metastases on multivariate
analysis. The incidence of ECS was not found to be sig-
nificantly different between tongue (34 %) and buccal
mucosa (38 %). There was no statistically significant dif-
ference in the mean tumor thickness between tongue can-
cers (12.95 £ 7.4 mm; mean + 2SD) and that for buccal
mucosa cancers (13 = 9 mm; mean & 2SD). There was no
difference in the two subsites with regards to lymphovas-
cular invasion (LVI: 2 and 2.6 %, respectively), whereas
perineural invasion (PNI) was significantly higher in ton-
gue cancers (27 vs 16.5 %, p < 0.001).

Discussion

Oral cavity squamous cell carcinoma is one of the leading
causes of cancer related death in developing countries,
particularly India [6]. The high risk of oral cavity cancers in
Indian population is related to the popularity of consump-
tion of tobacco quid (combination of tobacco, betel leaf,
areca nut and flavors. Very few studies in literature have
directly compared differences between oral cavity squa-
mous cell carcinomas of the tongue and the buccal mucosa.
There is data, however, that suggests there is significant
difference between clinical behavior of squamous cell car-
cinoma among the various subsites of oral cavity [7].
Tongue cancers, especially, are known to have an aggres-
sive course and poor prognosis [5]. Yao et al. reported their
study of 55 patients who received intensity modulated
radiation therapy for oral cavity cancer [8]. In that series,
oral tongue cancer was associated with significantly worse
2-year locoregional recurrence free survival compared with
floor of mouth cancer (68.8 vs 100 %; p = 0.03), and there
was a trend towards a lower rate of locoregional control
compared with all oral cavity subsites (p = 0.09). In con-
trast, another study from the University of Oregon with 233
oral cavity tumors, reported no difference in overall sur-
vival (p = 0.8) or disease-free survival (p = 0.7) when
comparing cancers of the oral tongue with cancers of other
oral cavity subsites [9]. However, both studies were small
series and included patients with all stages of disease,
making direct survival comparisons between subsites dif-
ficult. Another study of patients with stage I and II oral
cavity tumors on the SEER database showed 5-year overall
and cause-specific survival rates of 60.9 and 83.5 % for oral
tongue and 64.7 and 94.1 % for other oral cavity subsites
(p < 0.0001). This study also showed that stage I and II oral
tongue cancers have a significantly worse cause-specific
survival than stage III (HR, 1.70; p < 0.001) and 4 (HR,
1.56; p < 0.001) oropharyngeal cancers [10]. A study from
Taiwan reported that although there were no significant
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differences in overall survival between tongue and buccal
mucosal cancers, their failure patterns were significantly
different [7]. Molecular markers in tongue and buccal
mucosal cancers have also been studied with reports of
differences in molecular markers between the tongue and
buccal cancers [11, 12]. In the present study we found
significant differences in clinical and pathological features
between these two subsites.

Age at presentation

United States (SEER) data reported that the large majority
of OSCC patients are over 45 years of age, with a median
age of first OCSCC diagnosis at 62 years [13]. About 6 % of
oral cancers occur in young people under the age of 45 years
[14]. In contrast, in our data the mean age of presentation is
50 years which is much lower than the western data. Use of
smokeless tobacco from young age could be a reason for this
difference. Interestingly, in our study, the mean age at pre-
sentation for tongue cancers was significantly lower
(48 £ 12.3 years, mean + 2 SD) when compared to buccal
mucosa cancers (51 £ 11 years, mean £ 2 SD). In the
younger population (<35 years), tongue cancers were more
prevalent as compared to buccal mucosa (p < 0.001).
Similar observations were made in another study focusing
on OSCC in patients less than 35 years [15].

Gender

There is an overall male predominance in all intraoral
subsites seen in most studies. But some have reported a
female predominance in younger age group [16]. In our
study we found male preponderance for oral cavity cancer;
overall as well as for both the subsites. Buccal cancers had
a higher M:F (male:female) ratio than tongue cancers.
Overall M: F ratio for was 2.83. The male preponderance
was slightly higher for buccal cancers (M:F = 3.26:1) than
for tongue cancer (M:F = 2.51:1).

Clinical and pathological T staging

The tumour size has an impact on the choice of primary
definitive treatment, adjuvant therapy as well as prognosis
[17]. Increased tumour size has been linked to lymph node
metastasis high recurrence rate [18] and overall poorer
outcomes [19]. We grouped tumors into early tumors
(T1 + T2) and advanced tumors (T3 + T4). While
majority (60 %) of the tongue cancer patients presented
with early stage tumors (clinical T1 + T2), only 18 %
buccal cancers presented early (p < 0.001). Similar find-
ings were noted on pathological T staging. Oral Tongue
lesions produce early symptoms such as pain, difficulty in
speech and swallowing and are also easily visible on self-
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examination. This could be the reason for early presenta-
tion of tongue cancers.

Lymph node metastases

Occult lymph node metastasis in early stage (T1/T2) oral
cavity tumors has been reported to be between 27 and 40 %
[20]. Lymph node metastasis negatively affects disease-
specific survival in HNSCC [21]. Prognosis further wors-
ens with the presence multiple nodal metastases and
extracapsular spread [22, 23]. Since there are reports of
higher nodal metastasis in tongue cancers [5], we analyzed
our own data to compare its incidence in both the subsites.
Considering all the T stages together, the overall incidence
of nodal metastasis was 48 % for both tongue and buccal
cancers. Even in early stage disease (T1/T2), there was no
significant difference (p = 0.2) between these subsites.
This suggests that the propensity for nodal metastasis is
equal for cancers arising in these subsites (Table 4).

Factors predicting lymph node metastases
in clinically NO patients

Various factors reported in literature to predict nodal
metastases include primary site, thickness, double DNA
aneuploidy, poor differentiation, perineural invasion and
infiltrating invasive front [24, 25].

Univariate analysis of clinico-pathological factors
and lymph node metastases

On univariate analysis’ thickness, clinical and pathological
staging, clinical nodal status, perineural invasion and grade
of differentiation were significant predictors of nodal
metastases for tongue cancers, whereas those for buccal
cancers were thickness, clinical T stage, clinical nodal
status, perineural invasion and grade of differentiation
(Table 2).

Multivariate analysis of clinico-pathological factors
and lymph node metastases

On multivariate analysis for tongue cancers, clinical nodal

status, tumor thickness and grade of tumor were significant
predictors of nodal metastases whereas those for buccal

Table 4 Small lesions (T1/T2)

Site NO N+
Tongue 258 182
Buccal mucosa 77 42

The two-tailed p value equals 0.2473
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cancers were age, clinical nodal status, perineural invasion
and differentiation of the tumor (Table 3).

Multivariate analysis of clinico-pathological factors
associated with occult lymph node metastases

Multivariate analysis for occult lymph node metastases
revealed that thickness, clinical and pathological T stage, LVE
and PNI were significant predictors for tongue cancers. For
buccal cancers only grade of differentiation was a significant
predictor of occult nodal metastases (Table 5). Although the
incidence of occult nodal metastases is similar, the factors
predicting them are different for the two subsites. This may be
due to difference in biological nature of the subsites. The
management of the clinically node negative neck in early oral
cancers has been a subject of debate. There is lack of strong
evidence to suggest the superiority of elective neck dissection
(END) over therapeutic neck dissection. The factors predict-
ing occult nodal metastases identified in this study can help in
deciding management of neck for the cancers in the two
subsites. Tongue cancers with thicker tumors and poor grade
may benefit from elective neck dissection. Similarly buccal
mucosal cancers with poor grade may benefit from elective
neck dissection.poorly differentiated when

Perinodal extension (PNE)

The incidence of perinodal spread varies in studies between
21 and 85 % [26]. Meta-analyses of perinodal extension in
HNSCC strongly suggests that perinodal spread signifi-
cantly reduces (doubled risk) the five-year-survival [27].
The identification or the exclusion of perinodal spread in
HNSCC directly influences treatment. In the case of
histopathologically identified metastases with extracapsular
tumour growth, adjuvant therapy in the form of concurrent
chemoradiation is recommended [28]. Even though it is
generally believed that tongue cancers have a higher
propensity for lymph nodal metastases as well as perinodal
spread [5], we did not observe a significant difference in
the presence of PNE between these two subsites.

Tumor thickness

The mean tumor thickness for tongue cancers was
1295 £ 74 mm  (mean £ 2SD) and 13 &+ 9 mm
(mean *+ 2SD) for buccal mucosa cancers. The observed
difference was not statistically significant. The association
of tumour thickness with lymph node metastasis is believed
to reflect the aggressiveness of tumour growth [29]. Vari-
ous studies have shown a strong relationship exists between
tumour thickness and cervical metastasis [24, 25]. On
univariate analysis, tumor thickness was found to be a
significant predictor of lymph node metastases for both
tongue as well as buccal mucosal cancers, however, on
multivariate analysis tumor thickness was found to be a
significant predictor of lymph nodal metastases only for
tongue cancers. Similar findings were noted on multivariate
analysis for factors associated with occult nodal
metastases.

Grade of differentiation

The WHO grading system recommends 3 categories: well
differentiated, moderately differentiated and poorly dif-
ferentiated [30]. It is widely accepted that prognosis is
better in early cancers, particularly those that are well
differentiated [31]. Conflicting evidence exists with regards
to grade of differentiation as a prognostic factor for
locoregional failure, recurrence and survival. One study
reports it to be a significant predictor of locoregional fail-
ure and recurrence [32] while other studies have reported
the grading system to be a poor indicator of outcome and
response to treatment [31, 33, 34].

Majority of our study population had moderately dif-
ferentiated cancers (72.78 %). Poorly differentiated can-
cers were the next most common (19.5 %). Well
differentiated cancers were very few (7.71 %). Subsite
distribution showed a similar pattern when individual dif-
ferentiation was considered. A significantly larger propor-
tion of tongue cancers were poorly differentiated when
compared to buccal cancers (p < 0.001) (Table 6).

Table 5 Multivariate analysis

for factors predicting lymph Factor Tongue (p) Buccal mucosa (p)
nodal metastases in ¢ NO Age 0.059 0.1
patients Gender 0.6 0.9
Thickness 0.0001 0.1
cT (tumor)stage 0.001 0.8
pT (tumor)stage 0.02 0.8
Lymphovascular emboli 0.014 0.8
Perineural invasion 0.02 0.1
Grade 0.142 0.001
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Table 6 Comparison of

pathological features between Pathological factors Tongue (%) Buccal mucosa (%) P
tongue and buccal mucosa Total number of cases 735 665
cancers T (tumor) status
T1 182 63
T2 363 108
T3 187 218
T4 03 276
Early T1 + T2 545 (74.14) 171 <0.0001
Advanced T3 + T4 190 (25.85) 494
N (nodal)status
NO 355 (48 %) 317 (48 %)
N+ 380 (52 %) 348 (52 %) 0.8
Extracapsular spread (ECS)
Present 252 (34 %) 252 (38 %)
Absent 483 (66 %) 413 (62 %) 0.1
Stage
1 122 (16.5 %) 67 (10 %)
I 195 (26.5 %) 111 (16.6 %)
1 184 (25 %) 94 (14.1 %)
v 234 (31.8 %) 393 (59 %)
Early I 4+ 1T 317 (43.12 %) 178 (26.76 %) <0.001
Advanced III + IV 418 (56.87 %) 487 (73.23 %)
Grade
Well differentiated (WD) 49 (6.7) 59 (8.9)
Moderately differentiated (MD) 512 (69.7) 507 (76.2)
WD + MD 561 (76.32 %) 566 (85.11 %) <0.001
PD 174 (23.6) 99 (14.9)
Lymphovascular invasion (LVI)
Present 13 (02 %) 17 (2.6 %)
Absent 722 (98 %) 646 (97.4 %) 0.3
Perineural invasion (PNI)
Present 200 (27 %) 109 (16.5 %)
Absent 535 (73 %) 554 (83.5 %) <0.001
Thickness 12.95 + 7.4 mm 13 £ 9 mm 0.9

Lymphovascular emboli and perineural invasion

Lymphovascular emboli (LVE) and Perineural (PNI)
invasion show a significant association with tumour size,
histological grading, nodal involvement, status of the sur-
gical margins, overall prognosis and survival [17]. Lym-
phovascular emboli increase the likelihood of regional and
distant metastasis [18]. In our study 2 % of tongue cancers
had presence of Lymphovascular emboli whereas that in
buccal cancers was 2.6 %. This difference was not statis-
tically significant (p = 0.3). LVE was not a significant
predictor of lymph nodal metastases in either of the sub-
sites in our population. The prognostic value of perineural
invasion is uncertain. Some studies have positively linked
it to regional recurrence and distant metastasis [35, 36]
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while others detected no such association [37]. In a recent
study multivariate analysis’ of perineural invasion of small
and large nerves, only invasion of large nerves was asso-
ciated with local recurrence [38]. In our study 27 % of
tongue cancers had perineural invasion compared to the
16.5 % in buccal cancers (p = <0.001). PNI is a signifi-
cant predictor for lymph nodal metastasis in buccal
cancers.

Overall survival and patterns of failure

Though single series have reported inferior outcomes in
patients with carcinoma of tongue and floor of mouth
[39], others have failed to demonstrate difference between
proposed subsites [40]. A study from Taiwan, concluded
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that although the overall survival for squamous carcinoma
of the tongue and buccal mucosa was the same, patterns
of failure were significantly different. Tongue cancers had
higher incidence of regional failure whereas buccal can-
cers had higher incidence of distant metastases [7]. We
have not included survival analysis in this study. How-
ever, a large retrospective study from our institute on
patients treated with surgery followed by adjuvant
radiotherapy for oral cavity squamous cell carcinoma
showed that patients with carcinoma of the Gingivobuccal
sulcus, palate and lip (considered together as Group I) had
significantly better locoregional control (68 vs 57 %,
p = 0.005) and disease-free survival (64 % vs 52 %,
p = 0.001) when compared to patients with squamous
carcinoma of the tongue and floor of mouth (Group II).
They also noted that patients with tongue and floor of
mouth cancers had significantly higher nodal failures
(11.5 vs 6.8 %, p = 0.003) [41].

Conclusion

Squamous cell carcinoma of the tongue and buccal mucosa
have equal propensity for lymph nodal metastases as well
as perinodal extension. However, the factors predicting
nodal metastasis in these two subsites are different.
Thickness, grade of differentiation, clinical and patholog-
ical T stage, LVE and PNI are significant predictors of
occult nodal metastases in tongue carcinomas whereas for
buccal cancers only grade of differentiation is significant.
These factors can help in deciding the surgical manage-
ment of a clinically NO neck. Squamous carcinoma of the
tongue and buccal mucosa have significant differences with
regards to clinical and pathological factors such as mean
age at presentation, clinical and pathological stage, grade
of differentiation and perineural invasion. Patterns of fail-
ure have been shown to be significantly different for the
individual subsite in various studies. Squamous cell car-
cinoma of the tongue and the buccal mucosa should
therefore be considered as clinico-pathologically distinct
entities.
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