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Abstract
Background: Tongue cancer is one of the leading sites of cancer in our population. Aim: To evaluate the
socio-demographic profiles and stages at diagnosis of oral tongue (OT) and base of tongue (BT) cancers, and
identify any possible variations in characteristics. Materials and Methods: A retrospective analysis was conducted
on tongue cancer cases, divided into OT and BT, registered at the hospital cancer registry of North-East India
during January 2010 to May 2013. Cases were analyzed for age, gender, residential status and different levels of
education for patients, the stage at diagnosis and presence of distant metastasis. Results: A total of 1,113 cases
of tongue cancers were registered, 846(76.1%) of BT and 267(23.9%) of OT. While 33.9% of BT cancer patients
were above 65 years of age, the figure for OT cancers was 18.4%, stages III and IV accounting for 90.8% and
77%, respectively. The relative risk for distant metastasis in OT cancers was 3.3 (95% CI 1.08-10.1, p=0.03).
Conclusions: In the subsites of tongue cancers in our population, the majority arose from the base of tongue,
these tending to occur in older individuals and presenting at late stage.
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Introduction
Tongue cancer is one of the common cancers in users
of chewable tobacco and alcohol. Of different ways of
tobacco consumption like smoking and smokeless tobacco
use, the habit of chewable tobacco usage is prevalent in
the population of this part of the country (Krishnatreya
et al., 2014). In addition to risk factors like tobacco and
alcohol there is now a growing interest in the role of human
papilloma virus (HPV) infection in cancers of the oral
cavity and tongue in particular. Additionally disparities
exist amongst our population from lower socio-economic
strata who are most vulnerable because of higher exposure
to tobacco (Coelho, 2012).
More recently, it has been shown that there are
disparities amongst races/ethnic groups in the occurrence
of HPV associated tongue and oropharyngeal cancers
(Chaturvedi, 2014). The tongue can be divided into 2
parts based on the topography, namely, the oral tongue
(OT) located in the oral cavity and the base of tongue (BT)
which is anatomically and for clinical purposes considered
to be in the oropharynx. The common histology seen in
tongue cancers is squamous carcinoma, but other variants
of epithelial malignancies are also seen. Worldwide the
age adjusted incidence rates (AAR) for tongue cancer is

not so significant in relation to other cancers (Ferlay et al.,
2014). The AAR of tongue cancer in our population for
both males and females is amongst the highest in the world
(National Cancer Registry Programme, 2013). The aims of
the present study were to evaluate the socio-demographic
and stages at diagnosis of OT and BT cancers, and identify
any possible variations in its characteristics.

Materials and Methods
This retrospective study was done on the data of
tongue cancer patients registered at a hospital based cancer
registry in North-East India. The tongue cancer cases
diagnosed during the period of January 2010 to May 2013
were included in the analysis. Cases of tongue cancers
were identified by International Statistical Classification
for Diseases, 10th revision (ICD-10) coding on the data
set (C01= base of tongue and C02=oral tongue). Sociodemographic analysis was conducted for age, gender,
residential statuses and different levels of education
for patients with tongue cancers (OT and BT groups
separately). The clinical characteristic for the present
study was based on the stage at diagnosis and presence
of distant metastasis. Residential status was either urban
or rural residents.
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Age group
The age-groups for the present analysis were centered
on the truncated age group used by the National Cancer
Registry Programme of India for truncated incidence rates
which is 35-64 years of age. So, the different age groups
for the present study were <35 years, 35-44, 45-54,55-64
and 65 years and above.
Educational levels
Broadly the classifications of education according to
the National Cancer Registry Programme of India are; not
applicable (for children below 5 years), illiterates (patients
who are unable to read or write), literates (patients who
are able to read and write their names), school or high
school levels (primary, middle, secondary and technical
education), technical education, and college and above.
Educational levels of all patients were clustered into 3
groups for the present study; illiterates (unable to read or
write), qualified (school or high school level education),
and highly qualified (college and above).
Stage at diagnosis
The staging of tongue cancer was done according to
the American Joint Committee on Cancer Classification
(AJCC) (Edge et al., 2010).
Statistical analysis
Results are presented as percentages and descriptive
statistics was calculated up to single decimal place. The
test of independence was done by Chi square test. p<0.05
was considered as statistically significant. The analysis
was done using Epi-Info 3.5.1.

Table 1. The Table Shows the Socio-demographic
characteristics of Tongue Cancers
Variables

Base of Tongue
# (%)

Oral Tongue
# (%)

p value

Gender			
Male
671 (79.3)
192 (71.9)
0.011
Female
175 (20.7)
75 (28.1)
Median Age
58 years
50 years
		
[Range: 24-96]
[Range: 5-90]
Residential Status			
Rural
684 (80.9)
198 (74.2)
0.019
Urban
162 (19.1)
69 (25.8)
Education Level			
Illiterate
332 (39.2)
77 (28.8)
0.000
Qualified
481 (56.9)
152 (56.9)
Highly Qualified
33 (3.9)
38 (14.2)
# = Numbers, %= Percentage
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Figure 1. It Shows the Age Group Distribution in Base
of Tongue and Oral Tongue Cancer

Results
In the present retrospective analysis, there were
1113 cases of tongue cancers. Of which, 846(76.1%)
were cancers of the BT and 267(23.9%) were that of
OT cancers. The distribution of cases for males and
females are shown in Table 1. The median age for
cancers of the BT and OT were 58 years and 50 years
respectively. Majority of cases of BT cancer occurred
above 65 years (287/846,33.9%) followed by, in the
age group of 55-64 years (236/847,27.8%), and for OT
cancers majority were seen in the age group of 45-54
years (71/267,26.5%) followed by in the age group of
55-64 years (70/267,26.2%) (Figure1). Figure 2 shows
the trend in the occurrence of OT and BT cancers in both
the genders across various age-groups. 80.9% and 74.2%
of cases reported for cancers of BT and OT respectively
were from rural areas (Table 1). Majority of patients with
BT and OT cancers were qualified (56.9%), followed by
illiterates in 39.2% and 28.8% of BT cancer and OT cancer
patients respectively.
The information on stage was present in 783 records
and 236 records of BT and OT cancer respectively. The
stage at diagnosis for BT cancer was, stage I in 1% (8/783),
stage II in 8.2% (64/783), stage III in 43.4% (340/783)
and stage IV in 47.4% (371/783) of patients (Table 2). The
different stages for OT cancer were stage I in 3.8% (9/236),
stage II in 19.5% (46/236), stage III in 28.4% (67/236) and
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Figure 2. It Shows the Distribution of Age Group and
Gender for Base of Tongue and Oral Tongue Cancer
Table 2. Data for the Stage at Diagnosis for Base of
Tongue and Oral Tongue Cancers
Stage I
Stage II
Stage III
Stage IV

Base of tongue # (%)

Oral tongue # (%)

8 (1.0)
64 (8.2)
340 (43.4)
371 (47.4)

9 (3.8)
46 (19.5)
67 (28.4)
114 (48.3)

# = Numbers, %= Percentage

Table 3. Data for the Association of Metastasis with
Oral Tongue Cancers
M+
M-

Oral tongue
6
230

Base of tongue

*M+ = Metastasis present, M- = Metastasis absent

6
777
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stage IV was seen in 48.3% (114/236) patients (Table 2).
Distant metastasis was seen in 2.5% (6/236) OT cancer
and 0.8% of cases of BT (6/783) cancer. On estimating
the relative risk (RR) of distant metastasis for OT cancer
it showed RR of 3.3 (95% confidence interval at 1.08 to
10.1, z statistic was 2.0, p=0.03) as shown on Table 3.

Discussion
The AAR of tongue cancer amongst the leading sites
in the population of this region ranges from 2.5 to 9.4
per one lakh population in males and 2.9 to 3.2 per one
lakh population of females (National Cancer Registry
Programme, 2013). This AAR is calculated combining
the BT and OT cancers as one entity. In our analysis,
76% of cancers of tongue were BT cancer. OT cancer
which is likely to be seen due to the use of chewable
tobacco and poor oral hygiene was seen in 24% of cases
of tongue cancer in this analysis. There are evidences to
associate HPV infection with oral tongue cancers (Elango
et al., 2011; Ramshankar et al., 2014). The association of
oropharyngeal cancers with HPV infection and more so
in the tonsils has also been established (Herrero et al.,
2003; Kreimer et al., 2005). More recently though, it has
been shown that partners of patients with HPV positive
oropharyngeal cancer do not seem to have elevated oral
HPV infection compared with the general population (
D’Souza et al., 2014). This assumes significance in view
of the fact that in the present analysis; males were 3.8 (M:F
ratio) times more affected with BT cancer and 2.5 times
more affected in OT cancers and so, in the likely event of
association of tongue caner with HPV infection, it would
not result in additional risk of transmission to the female
partner to develop tongue cancer.
The habit of betel quid use and tobacco chewing is
rampant in rural areas of this region. In an earlier study
by Balaram et al., (1995) they reported high incidence of
HPV infection in tobacco chewers and betel quid users. As
shown in our study almost 81% of BT cancer patients and
75% of OT cancer patients were from rural areas. So, the
likelihood of co-existence of HPV infection in patients due
to tobacco and betel quid users is high in our population.
Though in the present analysis both BT and OT cancers
were predominantly seen in rural residents but, there was a
bias towards the BT cancers for rural residences (p<0.05).
Krishnamurthy and Ramshankar (2013) have shown that
majority of early staged oral tongue cancer was seen in
the age group of 51-70 years. Our analysis of all stages
of OT cancer has also showed that 52.7% of cases were
seen in the age of 45-64 years. However, for BT cancers,
most of the cases were seen after 55 years (61.6%) and
significant number of cases was observed after the cut off
age for truncated incidence rates used by NCRP. Also, over
45 years of age there was a sharp increase in the number
of cases in males for BT cancers and, based on the gender,
there was stark difference in occurrence for BT cancers
above 45 years in comparison to OT cancers. Our analysis
has shown that there exist significant disparities in the
occurrence of OT and BT cancers for both the gender in
different age-groups. This finding suggests that different
etiological risk factors might be involved in the causation

of OT and BT cancers in our population. However, the
trend in the number of cases of OT cancers was similar
after 45 years of age.
It was noteworthy that OT cancer was seen in
significant proportion of educated and highly qualified
patients (71.1%) of our population. Patient-education
strategies are needed for effective screening programs
for cancer (Mahon, 2000). This is significant, as any
screening program for early detection of OT cancer will
not be hindered by poor literacy levels of patients and can
be effectively intervened for early detection by screening
program and cancer awareness programs as well. Though,
there still exist a large proportion of patients with OT
cancer who were illiterate (28.8%) in the present study.
It has been shown that 85% of OT cancers are
diagnosed in stage III and IV disease (Krishnamurthy
and Ramshankar , 2013). Our results have shown that
approximately 77% of OT cancers were diagnosed in
advanced stages. Relatively more cases of OT cancers
in comparison to BT cancers were diagnosed in stage
I and II (early staged), ie 23.3% in OT cancer versus
9.2% in BT cancer. Currently there are no sustained and
organized screening programs for oral cancers in our
population, so such program can effectively improve the
early detection of oral tongue cancers which will lead to
a more number of OT cancers being diagnosed in earlier
stages. Both base of tongue and oral tongue are richly
supplied by lymphatics. So, early lymphatic spread that
leads to stage III due to N1 nodal spread and stage IV in
N2/N3 nodal spread is commonly encountered in these
cancers. Furthermore, the pattern of lymphatic spread to
the neck nodes somewhat differs between oral tongue
and the base of tongue. The presence of metastasis (M1)
in BT and OT cancers was not so common at the time of
diagnosis in the present study with a preponderance of
distant metastasis in OT cancers (2.5%) in comparison
to BT cancers (0.8%). For cancers of the OT there was a
relative risk of 3 with BT cancer for distant metastasis,
which was significant in the present analysis (p<0.05).
The proportion of stage IV cases (T4, N2/N3 with ±M1)
was similar for both OT and BT cancers. Tongue cancer
is characterized by an unpredictable course despite
adequate treatment. In spite of early stages, in cancers of
the tongue, the prognosis is relatively poor (Vatanasapt
et al., 2011). Identification of prognostic markers would
enable clinicians to target patients who may benefit from
a specifically tailored treatment strategy (Ferrari et al.,
2009). Our analysis has shown that there is a probability
of different clinical behavior for metastatic risk in cancer
of OT and BT. However, further molecular and genetic
characterization will be needed to for such differential
behavior to be established in the cancers of the BT from
OT cancer. A poor survival in tongue cancer with median
survival of 20 months with one year survival of 61% has
been shown (Sutandyo et al., 2014). There is disparity in
survival due to HPV infection in oropharyngeal cancers
with better 3-year survival rates for HPV positive cases
(Ang et al., 2010). As most of the cases of tongue cancers
in our study were anatomically located at the oropharynx
so, it will be of interest to see the association of HPV with
BT cancers in our population which will indicate better
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survival estimates for tongue cancers in our population
as a whole.
In conclusion, our analysis has shown that in the sub
sites of tongue cancers in our population, majority arose
from the base of tongue. There were differences in the
numbers of cases based on the age-group for gender in
cancers of BT and the presence of distant metastasis at the
time of diagnosis differs between cancer of OT and BT..
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