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INTRODUCTION

Oral squamous cell carcinoma (OSCC) represents 
about 90%–95% of  all intraoral malignancies.[1] Nearly 
100,000 cases are reported every year in India. The 

reported incidence was also high in other countries such 
as Sri Lanka, Bangladesh and Pakistan.[2] A recent report 
revealed that about 45% of  all oral cavity cancers were 
tongue SCC (TSCC).[3] TSCC is the most frequently 

Tongue squamous cell carcinoma (TSCC) generally affects the older age group exposed to tobacco for an 
extended period. However, recent research points out that there is an increased incidence of TSCC in the 
younger age group without any traditional risk factors making TSCC as a distinct biological entity in this 
group. This study aims to assess the prevalence and risk factors of tongue carcinoma in the younger group 
of patients. This article included studies that addressed the TSCC involving young patients and that which 
are PubMed indexed. Initially, 390 articles were considered; but after refined evaluation, 123 articles had their 
titles and abstracts matching to this present work. After the extraction of the case reports, review articles and 
the articles without the assessment of the parameter of harmful habits, we have included only 23 articles in 
the sample matching the title. The statistical analysis was formed by using chi-square tests using IBM SPSS 
ver. 20.0. The cohort of the younger population in these studies was mostly in the 35- to the 45-year age 
group. The majority of reports (64%) classified the patients below 40 years of age as a young group. Though 
male predominance is reported to be 55%, female patients are also more affected (40%) in the younger age 
group compared with, the more typical and usual group of head and neck carcinoma patients. TSCC in 
older adults predominantly reported in tobacco users (70%) whereas in young adults, TSCC was associated 
with a higher incidence in nonsmokers (53%); the causes of these cancers in young adults remain unclear. 
The identification of the potential risk factors aside from traditional factors is vital to control the incidence 
of TSCC in young patients.
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These studies often utilized different age thresholds for 
defining “young.” The selected cohort of  younger age 
group was varied: individuals considered young were those 
aged ≤30 years (23%) [Table 1].[7‑13]

Among the reported studies, 13 reports designated patients 
with <40 years as the younger group (64%) [Table 2].[3,4,6,14‑23]

The other reports described patients with <45 years (13%) 
as the young group [Table 3].[24‑26]

The predominance of  the male sex was found in twelve 
of  the published studies.[3,4,9,10,12,15‑17,19,20,23,24] There were two 
reports conducted only in the female population, and also, 
there were no gender details in one reported study.[6,18,26]

Concerning the relationship with harmful habits in the young 
group, 15 investigations demonstrated less association (<50%) 
between tobacco use and TSCC,[4,6‑10,13,16‑18,21‑25] of  which one 
report presented with nearly half  of  the participants with 
positive association,[26] seven reported studies showed more 
than 50% of  association with tobacco use,[3,11,12,14,15,19,20] and 
only five reports showed more than 50% of  association with 
alcohol use.[4,11,16,17,20]

Among the 23 studies, only ten reports compared the data 
with the older age group [Table 4].

Of  which, eight reported studies demonstrated more 
than 50% of  association with tobacco use in the older age 
group[6,7,19,20,22‑24,26] and only two reports displayed lesser 
association (<50%) with tobacco use [Table 4].[3,25]

The comparison within the selected groups could be made, 
but the comparisons between the younger and older groups 
could not be achieved due to insufficient data.

The reported studies had taken the cohort of  patients 
between 35‑ to the 45‑year age group to categorize the 
true “young” population. Comparison of  TSCC within 
the different age group of  younger patients exhibited 
statistically significant differences. The present study showed 
male predominance in the younger age group (P < 0.01). 
The data also expressed the fact that more than 50% of  

occurring cancer in young age group patients.[4‑7] This 
early rising onset TSCC incidence will be proportionately 
higher in the nearby future.[4] The better understanding 
of  TSCC in young patients will enable us to provide 
better therapeutics to improve the prognosis of  the 
patients.

METHODOLOGY

The present paper provides the findings of  meta‑analysis 
on the theme of  “Prevalence and risk factors of  TSCC 
in young patients”. The search was performed from 
October 2018 to March 2019 through the PubMed 
database (US National Library of  Medicine) in the 
English Language. The descriptors “SCC,” “tongue” 
and “young,” taken from the Medical Subject Headings, 
were used. After screening and refinement of  the titles 
and abstracts of  the retrieved articles, articles were 
selected according to the inclusion and exclusion criteria. 
Studies emphasizing TSCC affecting young patients were 
included. Case reports, reviews and researches deviating 
from TSCC in young patients were excluded.

The analyzed variables were author, publication year, 
country of  data collection, sample size, age group, sex and 
the presence of  harmful habits. These fragments of  data 
were noted in a specific form.

From the methodology used, 390 articles were initially 
retrieved. After search refinement, 267 articles were not 
related to study title, and abstract were excluded. In the 
remaining 123 articles, after extraction of  the review articles 
and case reports, only 28 articles were carefully chosen. 
Among these articles, only 23 investigations demonstrated 
an association between tobacco and alcohol use, which were 
selected relevantly for this article. The statistical analysis was 
formed by using chi‑square tests using IBM SPSS ver. 20.0.

RESULTS

Regarding the country of  study, ten works were carried 
out in the USA. The remaining works were reported in 
various countries. As for the sample size, the number of  
participants ranged from 3 to 76 in young individuals.

Table 1: Assessment of tongue carcinoma in younger age group ≤30 years
Authors Country Total cases Young cases, n (%) Male/female Tobacco/alcohol, n (%)

Venables and Craft[8] Brazil 819 13 (2) 4/9 2/0 (15)
Byers[9] USA 418 11 (3) 7/4 0
Newman et al.[10] USA 13 13 (100) 7/6 5/4 (38/31)
Sankaranarayanan et al.[7] India 307 22 (7) 10/12 5/2 (23/9)
Oliver et al.[11] UK 3 3 (100) 1/2 2/1 (67/67)
Mallet et al.[12] France 52 52 (100) 34/18 33/15 (63/28)
Morris et al.[13] USA 50 10 (20) 2/8 1/2 (10/20)
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the patients were nonsmokers and nondrinkers within the 
younger age group. Habitual tobacco use is statistically not 
significant within the younger group (P > 0.05). There is 
statistical significance in alcohol use within the younger 
group (P < 0.01) [Table 5].

Comparison of  habitual usage of  tobacco is statistically 
significant within the older age groups (P < 0.01). These 
reports are also depicting that the majority of  patients, 
i.e., nearly 70% were tobacco users and only 36% of  
patients were alcohol users in the older age group [Table 6].

DISCUSSION

OSCC predominantly affects men of  sixth and eighth 
decades of  life. In India, oral cancer is the third 
most common cancer and accounts for 30% of  all 
cancers.[27] The carcinomatous change typically occurs 
as a consequence of  the incremental accumulation of  
mutations which on the long run lead to neoplastic 

initiation and progression.[28] However, there is a 
significant increase in the prevalence of  OSCC in young 
adults during the recent decades.[29] The exposure of  the 
oral epithelium to potential carcinogens at a very young 
age might reduce the latency period of  carcinogenesis in 
this group.[30]

The incidence of  OSCC in the younger population has risen 
from 0.4% to 13%.[4,5,31‑35] The data from some developed 
countries like the UK showed that 6% of  all oral cancers 
occurred in young people under the age of  45 years in 
both men and women.[2] Hart et al. report stated that about 
16% of  OSCC occur in younger patients of  <45 years of  
age.[36] The alarming rise in early‑onset cancer occurrence 
is estimated to be 16% to 28% of  all oral malignancies 
seen at various institutions in different parts of  India.[37]

The site predilection of  primary OSCC differs in the younger 
group patients. The tongue is the most frequently affected 
subsite in the younger group oral cancers.[4‑7,38‑41] Few studies 

Table 2: Assessment of tongue carcinoma in younger age group ≤40 years
Authors Country Total cases Young cases, n (%) Male/female Tobacco/alcohol, n (%)

Jones et al.[14] Canada 121 11 (9) 4/7 6/1 (55/9)
Sarkaria and Harari.[15] USA 14 6 (43) 5/1 4/0 (67)
Atula et al.[16] Finland 34 34 (100) 22/11 15/18 (44/53)
Friedlander et al.[17] USA 72 36 (50) 20/16 15/22 (42/61)
Myers et al.[4] USA 64 64 (100) 37/27 26/35 (41/55)
Vargas et al.[18] USA 34 17 (50) 0/17 3/0 (18)
Hyam et al.[19] Australia 129 15 (12) 9/6 8/6 (53/40)
Siriwardena.[6] Srilanka 30 23 (77) ‑ 7/0 (30)
Liao et al.[20] Taiwan 296 76 (26) 71/5 70/44 (92/58)
Harris et al.[21] USA 25 25 (100) 10/15 12/0 (48)
Fang et al.[22] China 176 15 (8) 6/9 5/2 (33/13)
Qahtani et al.[23] KSA 61 8 (13) 6/2 1/3 (13/38)
Jeon et al.[3] Korea 117 23 (20) 15/8 12/11 (52/48)

Table 3: Assessment of tongue carcinoma in younger age group ≤45 years
Authors Country Total cases Young cases, n (%) Male/female Tobacco/alcohol, n (%)

Danieli S et al.[24] USA 87 30 (34) 22/8 12/0 (40)
Park et al.[25] Korea 85 23 (27) 11/12 5/6 (22/26)
Goepfert et al.[26] USA 54 18 (33) 0/18 9/3 (50/17)

Table 4: Assessment of tongue carcinoma in older age group
Authors Old cases, n (%) Male/female Tobacco/alcohol, n (%)

≥30 years
Sankaranarayanan et al.[7] 285 (93) ‑ 217/51 (76/18)

≥40 years
Hyam et al.[19] 114 (88) 75/39 82/69 (72/60)
Siriwardena et al.[6] 7 (23) ‑ 7/0 (100)
Liao et al.[20] 220 (74) 194/26 174/103 (79/47)
Fang et al.[22] 161 (91) 113/48 109/72 (68/45)
Qahtani et al.[23] 53 (87) 30/23 34/22 (64/41)
Jeon et al.[3] 94 (80) 51/43 41/42 (44/45)

≥45 years
Danieli S et al.[24] 57 (65) ‑ 47/0 (82)
Park et al.[25] 62 (73) 40/22 27/25 (43/40)
Goepfert et al.[26] 36 (67) 25/11 20/6 (55/17)
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analyzed the carcinoma of  the younger group and stated that 
nearly 25% of  the patients appear to have TSCC.[20,25] The 
percentage of  young TSCC patients at Texas M. D. Anderson 
Cancer Centre, Houston increased from 4% to 18%, and rising 
incidence was noted in the US population at large.[4]

Funk et al. reported that of  all head and neck SCC, 
76% were TSCC that occurred in patients <35 years 
old.[42] In India, tongue carcinoma appears to develop at 
an earlier age with the highest incidence reported between 
40 and 45 years of  age.[43] Few reports conveyed that 
8%–10% of  TSCC belonged to the younger age group 
of  lesser than 40 years old.[22,44] A global study concerning 
a total of  22 tumor registries, especially investigating the 
TSCC in young patients (<45 years), emphasized a yearly 
increase ranging from 0.4% to 3.3%.[45] The young age 
consideration should be given only to those below the 
age of  30 years to obtain meaningful comparison.[46] The 
age selection criteria should be defined clearly for the young 
group. The present study showed that the prevalence of   
TSCC is statistically significant in both the different sets 
of  the younger group and older groups (P < 0.01). Some 
authors have tried to assess the differences and factors 
involved in the etiology of  TSCC, by comparing them with 
those in older patients.[3,6,7,19,20,22‑26]

Opinion regarding gender predilection for TSCC in 
young remains divided. The predominance of  the male 
sex is found in thirteen of  the published studies with 

P < 0.01.[3,4,6,9,10,12,15‑17,19,20,23,24] The present report displayed 
the statistical significance in gender predilection within 
the younger group (P < 0.01). There was also an increased 
incidence of  tongue cancer in female patients when compared 
with the typical group of  oral cancer patients.[7,8,11,13,14,21,22,25] 

Few other studies also support that there was female gender 
predilection in the younger group. Patel et al. published the 
analysis of  incidence and survival data from the Surveillance, 
Epidemiology and End Results. This data revealed that the 
overall incidence of  TSCC was increasing in young Caucasian 
women.[47] Bektas‑Kayhan et al. report revealed that nearly 80 
% of  patients were young (<40 years old) and the patients 
were equally distributed in both the genders.[48] The effects of  
passive smoking on health issues should also be considered 
for increasing cancer incidence in female patients. These 
variances highlight the value of  documenting the history of  
environmental smoke exposure. This attributed difference 
in gender predilection could also be due to the presence of  
various cultural or behavioral characteristics in the diverse 
group of  different populations.

The lateral border of  the tongue is the most frequently 
affected site for TSCC in younger age. The reports revealed 
that nearly 70% of  TSCC occurred in the lateral border of  
the tongue.[5,49,50] Falaki et al. found that most of  the TSCCs 
involved the lateral border.[51]

Tobacco and alcohol consumption were the main causative 
factors for OSCC among older adults.[35] The present study 
is also depicting that the majority of  patients, i.e., nearly 
70% were tobacco users and 36% of  patients were 
alcohol users. The use of  tobacco or alcohol is statistically 
significant within the older age groups (P < 0.01).

Only four reported studies had conveyed that the traditional 
risk factors could be the causative factor for TSCC in the 
young group too.[12,15,20,52]

Similarly reports revealed that nearly half  of  their younger 
group were smokers and only to the lesser extent reported 
with alcohol abuse.[14,19] The present study also evidences 
the lesser association of  alcohol use, i.e., 32% within the 
younger groups, and it is statistically significant within the 
younger groups (P < 0.01).

Few other reported studies had found that there is a positive 
association of  chewing tobacco use with early‑onset 
TSCC.[20,53] Some authors reported that in India, betel quid 
chewing with tobacco is a possible carcinogenic agent in 
the rising incidence of  the young group (<35 years) oral 
cancer.[18,54] These studies were brought out the potential 
role of  areca nut into attention.[55] Some specific racial 

Table 5: Comparison of tongue carcinoma within the younger 
age group
Description Groups n (%) χ2 Statistical significance

Age (years)
Prevalence

≤30 124 (23) 368.91** P<0.01** (significant at 
1% level)≤40 353 (64)

≤45 71 (13)
Sex Male 303 (55) 25.66** P<0.01** (significant at 

1% level)Female 221 (40)
Unknown 24 (4)

Tobacco Users 258 (47) 3.74(NS) P>0.05 (NS) 
(nonsignificant at 5% level)Nonusers 290 (53)

Alcohol Users 175 (32) 143.08** P<0.01** (significant at 
1% level)Nonusers 373 (68)

**Significant at the 0.01 probability level. NS: Non‑significant at the 
0.05 probability level

Table 6: Comparison of tongue carcinoma within the older 
age group
Description Groups n (%) χ2 Statistical significance

Age (years)
Prevalence

≥30 285 (26) 541.92** P<0.01** (significant at 
1% level)≥40 649 (60)

≥45 155 (14)
Tobacco Users 758 (70) 334.86** P<0.01** (significant at 

1% level)Nonusers 331 (30)
Alcohol Users 390 (36) 175.36** P<0.01** (significant at 

1% level)Nonusers 699 (64)

**Significant at the 0.01 probability level
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groups in India did not show cancer transformation even 
though they constantly chew betel nut for a longer period.

Oral submucous fibrosis (OSF) is associated with betel quid 
and areca nut chewing, mostly prevalent in the population 
of  South East Asia. The previous history of  the presence 
of  the potentially malignant oral disorders could significantly 
increase the risk of  malignancy.[56] A study in Srilanka showed 
a higher percentage of  OSF reported with OSCC in patients 
of  below 50 years age group (23.8% vs. 21%).[57] The recently 
reported study in India revealed that the incidence of  TSCC 
concomitant with OSF was estimated to be around 25%.[58] 
Oliver et al. reported that the malignant transformation 
might predict nearly 5% in existing atrophic or erosive form 
of  lichen planus lesions occurring in the high‑risk sites of  
the floor of  the mouth and lateral border of  the tongue 
which could be easily susceptible to carcinogens.[11] Zhang 
et al. concluded that the genetic changes that occur during 
lichen planus malignant transformation were different 
from those of  other potentially malignant disorders such as 
leukoplakia.[59] The young patients who report with persistent 
ulceration, OSF, leukoplakia, erythroplakia, erosive lichen 
planus or swellings with no apparent local cause should 
always be suspected of  malignant transformation. Hence, 
biopsies should be advised in a timely fashion without 
ignoring their symptoms. For those cases, an appropriate 
referral is recommended, which will ensure prompt 
investigation and earlier initiation of  treatment to increase 
the chances of  successful treatment.

Some of  the reports stated that marijuana use might be a 
potential risk factor associated with the increased incidence 
of  tongue and tonsil SCC in young adult cases.[39,60]

However, there are other reports which claim that the 
etiological factors for TSCC in young are different from those 
responsible for OSCC in the older group.[3,7,9,14,23] Myers et al.’s 
and Newman et al.’s study showed that nearly half  of  their 
patients were nonsmokers and non drinkers.[4,10] Majority of  
the reports conveyed that TSCC in young patients was not 
associated with the use of  tobacco or alcohol.[4,6‑10,13,16‑18,21‑25,61]  
Similar findings were also reported in India that tongue 
cancer is on the increase in nonsmoking and nondrinking 
males.[62] Many of  the recent reports showed that more than 
80% of  the patients with lingual carcinoma aged below 
35 years had no evidence of  any common risk factors.[7,23,38] 
Morris et al.’s study showed about 70% of  patients did not 
report to have any habit history.[13] The exposure to common 
risk factors is also of  short duration in younger patients.[33,63] 
Martin‑Granizo et al.’s study exposed that the tongue and 
floor of  the mouth cancers were usually not associated with 
carcinogenic factors, but carcinoma of  other sites of  the oral 

cavity may have previous exposure history for carcinogens.[64] 
Sankaranarayanan et al., specified that the factors other than 
tobacco and alcohol might be the causative factor for oral 
tongue cancers in young people.[7] The present report also 
supports the fact that more than 50% of  the patients were 
nonsmokers and nondrinkers within the younger age group. 
Habitual tobacco use is statistically not significant within the 
younger group (P > 0.05). Since there is less association with 
traditional risk factors, TSCC in the younger group might 
be considered as different entity from the older population.

There is also increasing incidence reported in female 
patients who did not practice any habit in the young group 
compared with the old age group.[6,13,18,21,22,65] The history of  
passive smoking was unavailable through the retrospective 
records which had not yet been studied.[18] The absence 
of  conventional risk factors was significantly noted in the 
more proportion of  younger female patients, so TSCC 
in this group might be associated with diverse etiology.[63]

The presence of  primary cancers in other parts of  the 
body of  the patient along with added instability of  
immune system could also be the causative factor for 
carcinogenesis.[66] Morris et al. conveyed that previous 
history of  the Fanconi’s anemia should also be considered 
as a known risk factor for TSCC in young adults.[13] This 
statement was also supported by Kaplan et al.’s report.[67]

The positive family history would presumably carry a significant 
role among risk factors for young patients since the other 
conventional risk factors require relatively long periods of  
exposure. Genetic predisposition or familial antecedents may 
be etiology for young cancer cases,[5,18] but the genetic events 
are unclear.[11] The detailed genetic counseling is mandatory 
for patients of  20–30 years old presenting with associated 
syndromic characteristics and suggestive family history to 
thoroughly evaluate the general disease background.[68] Hirota 
et al.’s study showed the high rate, i.e., 84.6% of  positive 
family history for malignancy in these younger group 
patients (compared to 29.6% in older group patients) at 
a significant level.[5] Considering the hereditary nature of  
carcinogenesis, it is crucial to analyze sites of  occurrence of  
malignant neoplasms in parents and descendants.[69]

Some researchers have proposed that TSCC in younger 
patients may represent a significantly different entity at the 
genetic level.[70] The phenotypic differences may likely be 
brought about the difference in genotypes in the patients 
affected by these cancers.[21] Schantz et al. stated that the 
initiation of  cancer in younger age group people might be 
associated with genetic susceptibility to carcinogens with an 
increased predisposition to mutagen‑induced DNA damage 
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or decreased DNA repair mechanisms.[71] The alterations 
in the DNA repair pathway, genetic stability surveillance 
or cellular growth regulations may result in an increased 
possibility of  developing oral cancers.[68]

Chronic trauma in the form of  long‑standing irritation 
from orthodontic appliances,[13] denture flanges,[48,72,73] 
broken dental restorations,[72] sharp teeth,[48] and the 
position of  the mandibular second molar[74] may also play 
a vital role in the initiation and stimulation of  neoplastic 
progression. Hence, it is meaningful to document the recent 
history of  therapeutic procedures endured by the patients.

The clinical profile of  TSCC may look similar for young 
and old group, but the risk factors for the young patients 
are different from that of  the elderly population.[35] The 
factors linked with the majority of  TSCC in young patients 
remain indistinguishable. Many recent reports stress that 
the generally implicated etiologic factors may not be fully 
applicable to this age group.[41,47,51,70,75] The tongue cancer 
in this group of  patients might be associated with multi‑
factorial etiology.[4,12,15,16,21,32,34,51] The exposure to external 
factors other than traditional factors and lifestyle should 
also be investigated in the young group. Hart et al.’s 
study discussed that these malignancies positively occur 
as the result of  the interactions of  constitutional and 
environmental factors.[36]

Some of  the factors such as viruses,[72] dental status,[72,76,77] 
occupation and environmental exposure,[78] dietary 
factors,[31] iron deficiency[79] and immunodeficiency[80] have 
also been implicated as cofactors in the genesis of  tongue 
cancer.

Only a few studies reported a consistent link between the 
risk factors studied and the development of  carcinoma in 
young patients. Hence, it is still not possible to reveal the 
etiology of  oral cancer in younger adults, and it remains 
uncertain. According to these reported studies, some 
time‑dependent factors in association with changing 
behavior should also be reviewed for etiology.

The biological behavior of  oral cancer in younger patients 
is under debate. The physiologic response to risk factors 
and the clinical behavior of  cancers in younger patients 
may be different.[81,82] This substantial difference was 
attributed to the differing basis of  carcinogenesis at the 
genetic level of  both groups.[25] Hence, they are speculated 
to have an altered ability to metabolize procarcinogens 
and carcinogens,[83] and they have been suggested to show 
different clinical characteristics and disease progression 
from that of  older patients.[84] Jeon et al. presented poorer 

clinical outcomes for younger patients when compared with 
the older patients.[3] The younger adults with TSCC had a 
higher locoregional recurrence rate than older patients.[17] 
Few studies point out that the biological behavior of  SCC 
in younger patients is likely more aggressive compared to 
those affecting elderly patients.[38,51] Conversely, TSCC in 
the younger group was not presented with poorer outcomes 
when compared to a matched group of  control patients 
in other reports.[26,85] One of  the main factors which is 
influencing the different study outcome may be the selected 
young age cutoff  range varies from 30 to 45 years. Because 
of  these factors, researchers have started searching for the 
discrete mutations linked with the disease in young patients 
to find the little differences at the genetic level between 
these groups.

CONCLUSION

Many retrospective studies are limited in their small sample 
size with various inherent bias resulting in conflicting 
reports. Prognosis of  younger and older group carcinomas 
is bound to differ since etiology is likely dissimilar for these 
cases. Therefore, complete documentation of  the habits 
along with other risk factors exposure is mandatory. Further 
investigations with multicentric approaches are required 
to identify etiology, biological behavior and the molecular 
mechanisms by which young patients, despite the absence 
of  risk factors, go on to develop tongue cancers have to be 
emphasized. Finding such factors could eventually throw 
some light about the preventive measures of  implementation 
and management protocol, and also, it may provide some 
evidence on prognostic markers to reduce the patient’s 
morbidity and mortality and to improve their quality of  life.

Acknowledgments
Our sincere thanks to Mr. Syed Imran Maktoum, Director, 
Kalbani Group, for supporting us in the present work.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

REFERENCES

1. Lee CY, Hirata KY. Squamous cell carcinoma of  the tongue in a 21‑year 
old female: A case report with review of  the literature. Int J Dent Oral 
Health 2016;3:3.

2. Warnakulasuriya S. Global epidemiology of  oral and oropharyngeal 
cancer. Oral Oncol 2009;45:309‑16.

3. Jeon JH, Kim MG, Park JY, Lee JH, Kim MJ, Myoung H, et al. Analysis of  
the outcome of  young age tongue squamous cell carcinoma. Maxillofac 
Plast Reconstr Surg 2017;39:41.

4. Myers JN, Elkins T, Roberts D, Byers RM. Squamous cell carcinoma of  



Mohideen, et al.: Squamous cell carcinoma of the tongue in young patients

456  Journal of Oral and Maxillofacial Pathology | Volume 23 | Issue 3 | September-December 2019

the tongue in young adults: Increasing incidence and factors that predict 
treatment outcomes. Otolaryngol Head Neck Surg 2000;122:44‑51.

5. Hirota SK, Braga FP, Penha SS, Sugaya NN, Migliari DA. Risk factors 
for oral squamous cell carcinoma in young and older Brazilian patients: 
A comparative analysis. Med Oral Patol Oral Cir Bucal 2008;13:E227‑31.

6. Siriwardena BS, Tilakaratne A, Amaratunga EA, Tilakaratne WM. 
Demographic, aetiological and survival differences of  oral squamous 
cell carcinoma in the young and the old in Sri Lanka. Oral Oncol 
2006;42:831‑6.

7. Sankaranarayanan R, Duffy SW, Day NE, Nair MK, Padmakumary G. 
A case‑control investigation of  cancer of  the oral tongue and the floor 
of  the mouth in Southern India. Int J Cancer 1989;44:617‑21.

8. Venables CW, Craft IL. Carcinoma of  the tongue in early adult life. Br 
J Cancer 1967;21:645‑50.

9. Byers RM. Squamous cell carcinoma of  the oral tongue in patients less 
than thirty years of  age. Am J Surg 1975;130:475‑8.

10. Newman AN, Rice DH, Ossoff  RH, Sisson GA. Carcinoma of  the 
tongue in persons younger than 30 years of  age. Arch Otolaryngol 
1983;109:302‑4.

11. Oliver RJ, Dearing J, Hindle I. Oral cancer in young adults: Report of  
three cases and review of  the literature. Br Dent J 2000;188:362‑5.

12. Mallet Y, Avalos N, Le Ridant AM, Gangloff  P, Moriniere S, Rame JP, 
et al. Head and neck cancer in young people: A series of  52 SCCs of  
the oral tongue in patients aged 35 years or less. Acta Otolaryngol 
2009;129:1503‑8.

13. Morris LG, Patel SG, Shah JP, Ganly I. Squamous cell carcinoma of  
the oral tongue in the pediatric age group: A matched‑pair analysis of  
survival. Arch Otolaryngol Head Neck Surg 2010;136:697‑701.

14. Jones JB, Lampe HB, Cheung HW. Carcinoma of  the tongue in young 
patients. J Otolaryngol 1989;18:105‑8.

15. Sarkaria JN, Harari PM. Oral tongue cancer in young adults less 
than 40 years of  age: Rationale for aggressive therapy. Head Neck 
1994;16:107‑11.

16. Atula S, Grénman R, Laippala P, Syrjänen S. Cancer of  the tongue in 
patients younger than 40 years. A distinct entity? Arch Otolaryngol 
Head Neck Surg 1996;122:1313‑9.

17. Friedlander PL, Schantz SP, Shaha AR, Yu G, Shah JP. Squamous cell 
carcinoma of  the tongue in young patients: A matched‑pair analysis. 
Head Neck 1998;20:363‑8.

18. Vargas H, Pitman KT, Johnson JT, Galati LT. More aggressive behavior 
of  squamous cell carcinoma of  the anterior tongue in young women. 
Laryngoscope 2000;110:1623‑6.

19. Hyam DM, Conway RC, Sathiyaseelan Y, Gebski V, Morgan GJ, 
Walker DM, et al. Tongue cancer: Do patients younger than 40 do worse? 
Aust Dent J 2003;48:50‑4.

20. Liao CT, Wang HM, Hsieh LL, Chang JT, Ng SH, Hsueh C, et al. 
Higher distant failure in young age tongue cancer patients. Oral Oncol 
2006;42:718‑25.

21. Harris SL, Thorne LB, Seaman WT, Hayes DN, Couch ME, Kimple RJ. 
Association of  p16(INK4a) overexpression with improved outcomes 
in young patients with squamous cell cancers of  the oral tongue. Head 
Neck 2011;33:1622‑7.

22. Fang QG, Shi S, Liu FY, Sun CF. Tongue squamous cell carcinoma 
as a possible distinct entity in patients under 40 years old. Oncol Lett 
2014;7:2099‑102.

23. Qahtani KA, Brousseau V, Islam T. Prognosis of  patients less than 
40 years age with squamous cell cancer of  oral tongue. Int J Head Neck 
Surg 2015;6:53‑6.

24. Siegelmann‑Danieli N, Hanlon A, Ridge JA, Padmore R, Fein DA, 
Langer CJ. Oral tongue cancer in patients less than 45 years old: 
Institutional experience and comparison with older patients. J Clin 
Oncol 1998;16:745‑53.

25. Park JO, Sun DI, Cho KJ, Joo YH, Yoo HJ, Kim MS. Clinical 
outcome of  squamous cell carcinoma of  the tongue in young patients: 
A stage‑matched comparative analysis. Clin Exp Otorhinolaryngol 
2010;3:161‑5.

26. Goepfert RP, Kezirian EJ, Wang SJ. Oral tongue squamous cell 
carcinoma in young women: A matched comparison‑do outcome 
justifies treatment intensity? ISRN Otolaryngol 2014;2014:6.

27. Sharma D, Singh G. Squamous cell carcinoma of  the oral cavity and 
oropharynx in young adults. Indian J Cancer 2016;53:399‑401.

28. van Monsjou HS, Wreesmann VB, van den Brekel MW, Balm AJ. Head 
and neck squamous cell carcinoma in young patients. Oral Oncol 
2013;49:1097‑102.

29. Annertz K, Anderson H, Biörklund A, Möller T, Kantola S, Mork J, 
et al. Incidence and survival of  squamous cell carcinoma of  the tongue 
in Scandinavia, with special reference to young adults. Int J Cancer 
2002;101:95‑9.

30. Chen JK, Eisenberg E, Krutchkoff  DJ, Katz RV. Changing trends in 
oral cancer in the United States, 1935 to 1985: A connecticut study. 
J Oral Maxillofac Surg 1991;49:1152‑8.

31. Llewellyn CD, Johnson NW, Warnakulasuriya KA. Risk factors for 
squamous cell carcinoma of  the oral cavity in young people – A 
comprehensive literature review. Oral Oncol 2001;37:401‑18.

32. Ribeiro AC, Silva AR, Simonato LE, Salzedas LM, Sundefeld ML, 
Soubhia AM. Clinical and histopathological analysis of  oral squamous 
cell carcinoma in young people: A descriptive study in Brazilians. Br J 
Oral Maxillofac Surg 2009;47:95‑8.

33. Udeabor SE, Rana M, Wegener G, Gellrich NC, Eckardt AM. 
Squamous cell carcinoma of  the oral cavity and the oropharynx in 
patients less than 40 years of  age: A 20‑year analysis. Head Neck 
Oncol 2012;4:28.

34. Monteiro LS, Amaral JB, Vizcaíno JR, Lopes CA, Torres FO. 
A clinical‑pathological and survival study of  oral squamous cell 
carcinomas from a population of  the North of  Portugal. Med Oral 
Patol Oral Cir Bucal 2014;19:e120‑6.

35. Santos HB, dos Santos TK, Paz AR, Cavalcanti YW, Nonaka CF, 
Godoy GP, et al. Clinical findings and risk factors to oral squamous cell 
carcinoma in young patients: A 12‑year retrospective analysis. Med Oral 
Patol Oral Cir Bucal 2016;21:e151‑6.

36. Hart AK, Karakla DW, Pitman KT, Adams JF. Oral and oropharyngeal 
squamous cell carcinoma in young adults: A report on 13 cases 
and review of  the literature. Otolaryngol Head Neck Surg 
1999;120:828‑33.

37. Padmanabhan TK, Sankaranarayanan R, Krishnan Nair M. Evaluation 
of  local control, survival and pattern of  failure with radiotherapy in 
cancer of  the tongue. Oncology 1990;47:121‑3.

38. Kuriakose M, Sankaranarayanan M, Nair MK, Cherian T, Sugar AW, 
Scully C, et al. Comparison of  oral squamous cell carcinoma in younger 
and older patients in India. Eur J Cancer B Oral Oncol 1992;28B:113‑20.

39. Schantz SP, Yu GP. Head and neck cancer incidence trends in young 
Americans, 1973‑1997, with a special analysis for tongue cancer. Arch 
Otolaryngol Head Neck Surg 2002;128:268‑74.

40. O’Regan EM, Timon C, Sheils O, Codd M, O’Leary JJ, Toner M. 
Squamous cell carcinoma of  the head and neck in young Irish adults. 
Br J Oral Maxillofac Surg 2006;44:203‑6.

41. Troeltzsch M, Knösel T, Eichinger C, Probst F, Troeltzsch M, 
Woodlock T, et al. Clinicopathologic features of  oral squamous cell 
carcinoma: Do they vary in different age groups? J Oral Maxillofac 
Surg 2014;72:1291‑300.

42. Funk GF, Karnell LH, Robinson RA, Zhen WK, Trask DK, 
Hoffman HT. Presentation, treatment, and outcome of  oral cavity 
cancer: A national cancer data base report. Head Neck 2002;24:165‑80.

43. Paymaster JC, Shroff  PD. The problem of  carcinoma of  the tongue in 
India. Am J Surg 1957;94:450‑4.

44. El‑Husseiny G, Kandil A, Jamshed A, Khafaga Y, Saleem M, Allam A, 
et al. Squamous cell carcinoma of  the oral tongue: An analysis of  
prognostic factors. Br J Oral Maxillofac Surg 2000;38:193‑9.

45. Ng JH, Iyer NG, Tan MH, Edgren G. Changing epidemiology of  oral 
squamous cell carcinoma of  the tongue: A global study. Head Neck 
2017;39:297‑304.

46. Zhang YY, Wang DC, Su JZ, Jia LF, Peng X, Yu GY. Clinicopathological 



Mohideen, et al.: Squamous cell carcinoma of the tongue in young patients

Journal of Oral and Maxillofacial Pathology | Volume 23 | Issue 3 | September-December 2019 457

characteristics and outcomes of  squamous cell carcinoma of  the tongue 
in different age groups. Head Neck 2017;39:2276‑82.

47. Patel SC, Carpenter WR, Tyree S, Couch ME, Weissler M, Hackman T, 
et al. Increasing incidence of  oral tongue squamous cell carcinoma in 
young white women, age 18 to 44 years. J Clin Oncol 2011;29:1488‑94.

48. Bektas‑Kayhan K, Karagoz G, Kesimli MC, Karadeniz AN, Meral R, 
Altun M, et al. Carcinoma of  the tongue: A case‑control study on etiologic 
factors and dental trauma. Asian Pac J Cancer Prev 2014;15:2225‑9.

49. Selvamani M, Yamunadevi A, Basandi PS, Madhushankari GS. 
Prevalence of  oral squamous cell carcinoma of  tongue in and around 
Davangere, Karnataka, India: A retrospective study over 13 years. 
J Pharm Bioallied Sci 2015;7:S491‑4.

50. Manuel S, Raghavan SK, Pandey M, Sebastian P. Survival in patients 
under 45 years with squamous cell carcinoma of  the oral tongue. Int J 
Oral Maxillofac Surg 2003;32:167‑73.

51. Falaki F, Dalirsani Z, Pakfetrat A, Falaki A, Saghravanian N, Nosratzehi T, 
et al. Clinical and histopathological analysis of  oral squamous cell 
carcinoma of  young patients in Mashhad, Iran: A retrospective study 
and review of  literature. Med Oral Patol Oral Cir Bucal 2011;16:e473‑7.

52. Goldenberg D, Lee J, Koch WM, Kim MM, Trink B, Sidransky D, et al. 
Habitual risk factors for head and neck cancer. Otolaryngol Head Neck 
Surg 2004;131:986‑93.

53. Campbell BR, Netterville JL, Sinard RJ, Mannion K, Rohde SL, 
Langerman A, et al. Early onset oral tongue cancer in the United States: 
A literature review. Oral Oncol 2018;87:1‑7.

54. Gupta PC, Pindborg JJ, Mehta FS. Comparison of  carcinogenicity of  
betel quid with and without tobacco: An epidemiological review. Ecol 
Dis 1982;1:213‑9.

55. Gupta PC. Mouth cancer in India: A new epidemic? J Indian Med Assoc 
1999;97:370‑3.

56. Warnakulasuriya S, Johnson NW, van der Waal I. Nomenclature and 
classification of  potentially malignant disorders of  the oral mucosa. 
J Oral Pathol Med 2007;36:575‑80.

57. Siriwardena BS, Jayawardena KL, Senarath NH, Tilakaratne WM. An 
evaluation of  clinical and histopathological aspects of  patients with oral 
submucous fibrosis in the background of  oral squamous cell carcinoma. 
Bio Med Res Int 2018;2018:7.

58. Chourasia NR, Borle RM, Vastani A. Concomitant association of  oral 
submucous fibrosis and oral squamous cell carcinoma and incidence of  
malignant transformation of  oral submucous fibrosis in a population of  
central India: A retrospective study. J Maxillofac Oral Surg 2015;14:902‑6.

59. Zhang L, Michelsen C, Cheng X, Zeng T, Priddy R, Rosin MP. Molecular 
analysis of  oral lichen planus. A premalignant lesion? Am J Pathol 
1997;151:323‑7.

60. Zhang ZF, Morgenstern H, Spitz MR, Tashkin DP, Yu GP, Marshall JR, 
et al. Marijuana use and increased risk of  squamous cell carcinoma of  
the head and neck. Cancer Epidemiol Biomarkers Prev 1999;8:1071‑8.

61. Dahlstrom KR, Little JA, Zafereo ME, Lung M, Wei Q, Sturgis EM. 
Squamous cell carcinoma of  the head and neck in never smoker‑never 
drinkers: A descriptive epidemiologic study. Head Neck 2008;30:75‑84.

62. Krishnamurthy A, Ramshankar V. Early stage oral tongue cancer among 
non‑tobacco users – An increasing trend observed in a South Indian 
patient population presenting at a single centre. Asian Pac J Cancer Prev 
2013;14:5061‑5.

63. Llewellyn CD, Johnson NW, Warnakulasuriya KA. Risk factors for 
oral cancer in newly diagnosed patients aged 45 years and younger: 
A case‑control study in Southern England. J Oral Pathol Med 
2004;33:525‑32.

64. Martin‑Granizo R, Rodriguez‑Campo F, Naval L, Diaz Gonzalez FJ. 
Squamous cell carcinoma of  the oral cavity in patients younger than 
40 years. Otolaryngol Head Neck Surg 1997;117:268‑75.

65. Hussein AA, Helder MN, de Visscher JG, Leemans CR, Braakhuis BJ, 
de Vet HC, et al. Global incidence of  oral and oropharynx cancer in 
patients younger than 45 years versus older patients: A systematic review. 
Eur J Cancer 2017;82:115‑27.

66. Nuutinen J, Kärjä J, Sainio P. Epithelial second malignant tumours 
in retinoblastoma survivors. A review and report of  a case. Acta 
Ophthalmol (Copenh) 1982;60:133‑40.

67. Kaplan MJ, Sabio H, Wanebo HJ, Cantrell RW. Squamous cell carcinoma 
in the immunosuppressed patient: Fanconi’s anemia. Laryngoscope 
1985;95:771‑5.

68. Paderno A, Morello R, Piazza C. Tongue carcinoma in young 
adults: A review of  the literature. Acta Otorhinolaryngol Ital 
2018;38:175‑80.

69. Foulkes WD, Brunet JS, Sieh W, Black MJ, Shenouda G, Narod SA. 
Familial risks of  squamous cell carcinoma of  the head and neck: 
Retrospective case‑control study. BMJ 1996;313:716‑21.

70. Toner M, O’Regan EM. Head and neck squamous cell carcinoma in 
the young: A spectrum or a distinct group? Part 1. Head Neck Pathol 
2009;3:246‑8.

71. Schantz SP, Byers RM, Goepfert H, Shallenberger RC, Beddingfield N. 
The implication of  tobacco use in the young adult with head and neck 
cancer. Cancer 1988;62:1374‑80.

72. Rosenquist K. Risk factors in oral and oropharyngeal squamous cell 
carcinoma: A population‑based case‑control study in Southern Sweden. 
Swed Dent J 2005;179:1‑66.

73. Lockhart PB, Norris CM Jr., Pulliam C. Dental factors in the genesis of  
squamous cell carcinoma of  the oral cavity. Oral Oncol 1998;34:133‑9.

74. Kim Y, Okuyama K, Michi Y, Ohyama Y, Uzawa N, Yamaguchi S. 
Potential factors influencing the development of  oral tongue 
squamous cell carcinoma in young mature patients: Lingual position 
of  the mandibular second molar and narrow tongue space. Oncol Lett 
2017;14:7339‑43.

75. Iype EM, Pandey M, Mathew A, Thomas G, Sebastian P, Nair MK. 
Oral cancer among patients under the age of  35 years. J Postgrad Med 
2001;47:171‑6.

76. Hansson BG, Rosenquist K, Antonsson A, Wennerberg J, Schildt EB, 
Bladström A, et al. Strong association between infection with human 
papillomavirus and oral and oropharyngeal squamous cell carcinoma: 
A population‑based case‑control study in Southern Sweden. Acta 
Otolaryngol 2005;125:1337‑44.

77. Marshall JR, Graham S, Haughey BP, Shedd D, O’Shea R, Brasure J, 
et al. Smoking, alcohol, dentition and diet in the epidemiology of  oral 
cancer. Eur J Cancer B Oral Oncol 1992;28B:9‑15.

78. Coble JB, Brown LM, Hayes RB, Huang WY, Winn DM, Gridley G, 
et al. Sugarcane farming, occupational solvent exposures, and the risk 
of  oral cancer in Puerto Rico. J Occup Environ Med 2003;45:869‑74.

79. Papageorge MB. Etiology of  oral cancer in the young patient: Is tongue 
cancer becoming the other cancer in women? Oral Maxillofac Surg Clin 
North Am 2007;19:163‑71, v.

80. Bilińska‑Pietraszek E, Namysłowski G, Mrówka‑Kata K, Scierski W, 
Anioł‑Borkowska M. A case of  tongue neoplasm in a 15‑year old patient 
treated with immunosuppressants for renal insufficiency. Otolaryngol 
Pol 2001;55:95‑7.

81. De Paula AM, Souza LR, Farias LC, Corrêa GT, Fraga CA, 
Eleutério NB, et al. Analysis of  724 cases of  primary head and neck 
squamous cell carcinoma (HNSCC) with a focus on young patients and 
p53 immunolocalization. Oral Oncol 2009;45:777‑82.

82. Garavello W, Spreafico R, Gaini RM. Oral tongue cancer in young 
patients: A matched analysis Oral Oncol 2007;43:894‑7.

83. Scully C, Field JK, Tanzawa H. Genetic aberrations in oral or head and 
neck squamous cell carcinoma (SCCHN): 1. Carcinogen metabolism, 
DNA repair and cell cycle control. Oral Oncol 2000;36:256‑63.

84. Hollows P, McAndrew PG, Perini MG. Delays in the referral 
and treatment of  oral squamous cell carcinoma. Br Dent J 
2000;188:262‑5.

85. Lee CC, Ho HC, Chen HL, Hsiao SH, Hwang JH, Hung SK. Squamous 
cell carcinoma of  the oral tongue in young patients: A matched‑pair 
analysis. Acta Otolaryngol 2007;127:1214‑7.


