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Abstract Introduction Squamous cell carcinoma is the most common malignancy of the head
and neck, with the buccal mucosa being the most common site involved. Early
locoregional metastasis is a hallmark of this disease, and early stage tumors may
harbor metastatic nodes that are occult. Certain parameters can help identify high-risk
patients for whom the pattern of occult nodal metastasis can be predicted. Tumor
thickness is one such objective parameter.
Objective To determine the relationship of tumor thickness with neck node metas-
tasis in squamous cell carcinoma of the buccal mucosa.
Methods A retrospective chart review of 102 patients with biopsy-proven squamous
cell carcinoma of the buccal mucosa with N0 Necks was performed. All patients
underwent tumor resection with neck dissection, and the tumor thickness was
measured. Univariate and multivariate analyses were performed.
Results A total of 102 patients, of which 73.53% were males and 26.47% were
females. Themean age of the patients was 49.3 � 11.1 years. It was found that the risk
of neck node metastasis in buccal squamous cell carcinoma increases 35.5 times for a
tumor thickness � 2 mm, and the risk of neck nodemetastasis in buccal squamous cell
carcinoma decreases by 0.58 times for each centimeter decrease in tumor size, while
the rate of occult neck lymph node metastasis was found to be 37%.
Conclusion We conclude that tumor thickness is significantly related with neck nodal
metastasis in buccal squamous cell carcinoma, considering the age of the patient and
the size of the tumor.
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Introduction

Oral cancer is the most frequent head and neck malignancy
worldwide. According to the World Health Organization
(WHO), oral cancer rates are expected to increase from 10
million cases in 2000 to 15 million cases in 2020.1 There is
global and regional variation in the incidence of oral cancers
due to local geographical, biological, dietary and environ-
mental factors.2 Needless to say, the majority of these
cancers are squamous cell carcinomas. Among the subsites
of the oral cavity, the buccal mucosa is one of the most
common areas involved, accounting for � 50% of all oral
cavity tumors. Buccal mucosa involvement is due to people’s
frequent consumption of pan, betel nut, tobacco, and
niswaar.2

Squamous cell carcinoma of the buccal mucosa is an
aggressive malignancy, with a greater propensity for inva-
sion into the surrounding tissues and metastasis to the
cervical lymph nodes.3 The involvement of the cervical
lymph nodes greatly impacts the treatment protocol and
the prognosis of squamous cell carcinoma of the buccal
mucosa.4

Advanced stage tumors with clinical or radiological
evidence of neck nodeswarrant a definitive neck dissection.5

It is the early stage tumors without any clinical or radiolo-
gical evidencewhosemanagement remains controversial.6–8

They may harbor disease (36–42%), as reported in the
literature;9–11 however, at the same time, performing an
unnecessary neck dissection can lead to avoidable complica-
tions and gruesome outcomes.

Certain parameters can help in identifying high-risk
patients, for whom an elective neck dissection is justifi-
able.12–15 Tumor thickness is one such objective parameter,
and it is assessed in various studies. The increasing depth of
invasion and the microvascular proliferation caused by the
neoplastic growth might determine the proximity to blood
vessels and lymphatics, thus facilitating the tumor’s ability to
metastasize.4,5,16

Our experience in using tumor thickness as a predictor for
identifying occult neck nodal metastases in clinically and
radiologically negative necks in squamous cell carcinoma of
the buccal mucosa is described as follows.

Objective

To determine the relationship of the tumor thickness with
the neck node metastasis in squamous cell carcinoma of the
buccal mucosa.

Materials and Methods

After taking approval from the ethical review committee of
the Aga Khan University & Hospital, the study was initiated.
This study was a retrospective chart review of patients
treated for squamous cell carcinoma of the buccal mucosa
at the Department of Otolaryngology – Head and Neck
Surgery of the Aga Khan University & Hospital from May
1st 2008 to May 31st 2013. All patients, irrespective of their

age, gender, race or tumor stagewere recruited. A total of 102
patients were recruited in the study. Data were recorded
using a structured questionnaire. Patients with a biopsy-
proven squamous cell carcinoma of the buccal mucosa with-
out any clinical or radiological signs of cervical node metas-
tasis were included in the study. Patientswho had previously
received treatment and patients who had recurrence were
excluded. All the patients involved in the study underwent
wide local excisions of the buccal mucosa lesion along with
ipsilateral functional neck dissection. The excised specimens
were sent routinely to the Histopathology Department of the
Aga Khan University & Hospital for assessment.

Datawere collected from the assessment of patient charts
and the review of histopathology reports. The variables
assessed were age, gender, addiction, T-stage of the tumor
and tumor thickness. All tumor margins were negative for
tumor involvement in the final histopathology. The presence
or absence of occult cervical lymph nodemetastasis was also
extracted from the final histopathology report.

Tumor thickness, which is the objective parameter of the
depth of invasion, wasmeasured by a senior histopathologist
from the surface of the tumor to the deepest point of the
tumor invasion, as proposed by Moore et al17(►Fig. 1).

All the variablesmentioned beforewere analyzed for their
association with the presence of occult cervical lymph nodes
metastasis on the final histopathology.

Statistical Analysis

Data were analyzed using the Statistical Package for Social
Sciences (SPSS, SPSS Inc., Chicago, IL, USA) software, version
19.0. Continuous variables were expressed as mean � stan-
dard deviations (SDs), while discrete variables were shown
as frequency (%). A univariate analysis was conducted to
explore the association of each variable with the outcome.
Multivariable logistic regression was applied to estimate the
odds ratio (OR) for the presence of occult cervical lymph

Fig. 1 Tumor thickness (TT) measurement.
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nodes metastasis adjusting for other variables. The indepen-
dent variables included were tumor thickness, age and
tumor size. Model adequacy was checked by Hosmer–Leme-
show test.

Results

Total 102 patients (n ¼ 102) according to the eligibility
criteria were included in the study; 73.53% (75) of them
weremale, and 26.47% (27)were female. Themean age of the
patients was 49.3 � 11.1 years; the mean size of the tumors
was 3.5 � 1.8 cm; 92.15% (94) had a history of addiction
(alcohol use, cigarette smoking or chewing tobacco).

Patients were categorized according to tumor thickness
< 2 mm, or > 2 mm. Thickness < 2 mm was found in
91.17% (93) of the patients, and less than 9% had a
thickness > 2 mm. The majority of the patients had early
stage tumors, that is, 34% had stage I, and 35% had stage II
tumors; and 23% and 8% of them had stage III and IV tumors
respectively. From all patients, 25.50% (26) had well-differ-
entiated tumors, and 67.65% (69) and 6.85% (7) had moder-
ately, and poorly differentiated tumors respectively.
Cervical lymph node metastasis was found in 37% of the
patients, and 63% of them had no signs of cervical node
metastasis on the histopathology report.

The patients’ age, tumor thickness and sizer were sig-
nificant predictors of cervical lymph node metastasis on the
univariate analysis, with a p value < 0.05 (►Table 1).

When these variables were analyzed using the multi-
variate regression, it was noted that the associations among
age, tumor thickness and tumor size were statistically sig-
nificant with cervical node metastasis (►Table 2). It was
further identified that the risk of neck node metastasis in
buccal squamous cell carcinoma increases 35.5 times for a

tumor thickness of � 2 mm, provided the confounding
variables remain constant.

With every 10 years increase in age, the risk of neck node
metastasis in buccal squamous cell carcinoma increases
by 1.84 times, adjusting for other variables. The risk of
neck node metastasis in buccal squamous cell carcinoma
decreases by 0.58 times for each centimeter decrease in
tumor size. The Hosmer–Lemeshow test showed model
adequacy at p ¼ 0.417.

Discussion

The WHO estimates the incidence of cancer is bound to
increase globally, with head and neck cancers being the fifth
most common malignancy.1 However, the situation in South
Asia is completely different, with head and neck cancers being
ranked as the most common malignancies in males, and the
second most common in females.18 Maintaining consistency
with the data from the western Europe and North America,
the oral cavity remains the most commonly involved site;
however, the buccal mucosa seems to be the most frequent
subsite in our part of the world, compared with the oral
tongue in the West.19 This difference in the subsite is quite
expected when we take into consideration the prevalent
cultural practice of chewing tobacco in South Asia. Similarly,
recent local studies have also shown that squamous cell
carcinoma of the buccal mucosa appears to be more aggres-
sive compared with the other subsites of the oral cavity,20–22

which contradicts recent reports from other parts of the
world.23 In our study, we also found that 92% of the patients
had a history of addiction that was comparable.

It is an established fact that cervical lymph node metas-
tasis is the most critical prognostic factor for head and neck
cancers, and that has been shown in multiple studies;3,24–26

thus, the treatment must not only address the primary site,
but should also address the cervical lymph nodes. For
advanced stage tumors with clinically or radiologically po-
sitive neck nodes, the decision to perform a neckdissection is
not debatable. However, the treatment of early stage tumors
with no clinical or radiological evidence of metastasis to the
cervical lymph nodes remains controversial.7,8 Various stu-
dies have shown the presence of occult cervical lymph node
metastasis to be as high as 45%.9,11 With the use of advanced
immunohistochemical andmolecular analyses of neck speci-
mens instead of the traditional hematoxylin & eosin (H&E)
and light microscopy, the exact incidence of occult cervical
lymph nodesmetastasis is believed to behigher than actually
reported.27–29Our study showed 63% of patients had cervical
lymph node metastasis in the final histopathology report.
Furthermore, despite the great advances in technology, none
of the currently available imaging modalities is reliably able
to detect the presence of occult lymph node metastasis.30,31

There have been multiple studies that identify the tumor
thickness as a predictor of cervical lymph metastasis,12,13,25

but none of them showed the similar cutoff point of tumor
thickness onwhich neck dissection should be performed. For
instance, Mishra et al, in their study of 176 patients with
buccal squamous cell carcinoma, found 4 mm tumor

Table 1 Univariate analysis (n ¼ 102)

Unadjusted OR
(95%CI)

p value

Tumor thickness (in mm) 0.38 (0.20, 0.71) 0.004

Age (years) 1.05 (1.01, 1.09) 0.022

Tumor size (in cm) 0.59 (0.46, 0.78) < 0.001

Abbreviations: 95%CI, 95% confidence interval; cm, centimeters; mm,
millimeters; OR, odds ratio.

Table 2 Multivariate analysis (n ¼ 102)

Adjusted OR (95%CI) p value

Tumor thickness
(T � 2 mm)
(Ref: T< 2 mm)

35.52 (2.39, 527.26) 0.009

Age (years) 1.06 (1.01, 1.12) 0.027

Tumor size (in cm) 0.58 (0.40, 0.82) 0.002

Abbreviations: 95%CI, 95% confidence interval; cm, centimeters; mm,
millimeters; OR, odds ratio; T, tumor thickness.
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thickness to be a significant predictor of lymph node me-
tastasis.32 On the other hand, Urist et al described a series of
89 patients with squamous cell carcinoma of the buccal
mucosa and showed that greater than 6 mm tumor thickness
was a worse prognostic factor.33 Both of these observations
are in contrast with our findings, in which a tumor thickness
of even 2 mm proves to be significantly associated with
lymph node metastasis. So, the relationship between tumor
thickness and neck nodal metastasis should not be consid-
ered questionable; rather, the size of tumor thickness is the
subject of debate.

While considering the outcomes of patients, Janot et al34

and Kantola et al35 found an association between the pa-
tients’ age and poor outcomes, which was something also
observed in our study. Further on, it was also noted that an
increase in age is associatedwith an increased riskof cervical
lymph node metastasis.

Very little has been done to explore the predictors of
cervical neck node metastasis, with respect to tumor thick-
ness, from our part of the world. There is limited local
literature regarding the subject. With buccal mucosa tumors
forming a very high proportion of oral cavity squamous cell
carcinoma in our region, and having an unexpectedly high
aggressive behavior, we believed that the predictors of occult
cervical lymph nodemetastasiswould beworthy of research.

Our study showed that tumor thickness is significantly
associatedwith the presence of lymphnodemetastasis in the
univariate and the multivariate analyses (p < 0.05). The
association between tumor thickness and lymph node
metastasis has been well demonstrated. However, there
has been a lack of homogeneity in terms of study population
and site of the primary tumor. We were also able to demon-
strate that a tumor thickness of 2 mm or more favors an
elective neck dissection where squamous cell carcinoma of
the buccal mucosa is concerned.

Tumor thickness significantly influences the survival of
the patients, as reported in Gonzalez-Moles et al, Brown et al
and Spiro et al.36–38 As an increase in tumor thickness
reduces the survival rates among the patients, the causal
relationship between tumor thickness and neck node me-
tastasis in buccal squamous cell carcinoma needs to be
explored, and further prospective studies with larger sample
sizes and longer follow-up (up to 10 years) periods are
required to unify the criteria for the measurement of this
important prognostic factor.

Conclusion

We conclude that tumor thickness is significantly related to
neck nodal metastasis in buccal squamous cell carcinoma,
considering the age of the patient and the size of the tumor.
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