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INTRODUCTION

There is a strong association between the frequent 
consumption of alcohol and tobacco and the incidence of 
head and neck cancer, and reduction of their consumption 
has been associated with the prevention of cancer 
development (1,2). Recently, the incidence of head and 
neck carcinoma in the USA has decreased and several 
prevention campaigns were also developed in different 
countries in order to reduce the smoking habits (3).

Considering that 95% of the head and neck 
cancers are squamous cell carcinomas, clinical behavior 
varies according to their location. The carcinoma of 
the tongue represents 25% to 50% of all cases of oral 
squamous cell carcinoma (OSCC) (4), with the lateral  
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borders and the anterior two thirds the most commonly 
affected locations.

Despite the fact that the combined effects of 
tobacco and alcohol consumption may increase the risk 
of developing carcinoma (1,2), there are other factors that 
play an important role in the development of carcinoma 
in patients without history of drinking and smoking. 
Although not completely clarified, several factors have 
been referred for this particular group such as human 
papilloma virus (HPV), diet and genetic factors (2,4-
7). In fact, although the global incidence of OSCC has 
decreased, the incidence of oral cancer has increased 
among people less than 40 years of age, a group not 
normally associated with the consumption of alcohol and 
tobacco. Indeed, in this group, the proportion of women 
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with oral tongue squamous cell carcinoma (OTSCC) 
is higher when compared with the general population 
(8-10). Regarding the oral cavity, few studies have 
evaluated the OTSCC of the anterior two thirds of the 
tongue, especially among non-smokers and non-drinkers 
(2,11). In fact, there is no study developed among the 
Portuguese population with the previous characteristics. 
Therefore, the purpose of this study was to examine the 
differences between patients with and without history 
of alcohol and tobacco consumption in a Portuguese 
population with OTSCC of the anterior two thirds of 
the tongue. The differences between these two groups 
regarding age, location, denture use, size of the tumor 
(T), metastasis (N) and stage was analyzed. 

MATERIAL AND METHODS

A retrospective review was carried out with all 
patients treated at the Department of Head and Neck 
Surgery of the “Instituto Portugues de Oncologia de 
Lisboa - Francisco Gentil” (IPOLFG) in Lisbon”, 
Portugal, between January 1, 2001 and December 31, 
2009. The collected data were: gender, age, location of 
the carcinoma (dorsal or ventral surface, right or left 
lateral borders, and floor of the mouth), tobacco and 
alcohol consumption (users versus non-users), denture 
use, tumor size (T1, T2, T3), presence of ganglion 
metastasis (N+ includes N1, N2 and N3 and N0, when 
there was non ganglion metastasis) and tumor stage (I, 
II, III and IV). Denture use comprised use of removable 
acrylic or metal partial or complete denture at the time 
of diagnosis or when the first symptoms appeared, 
as described by the patient. Tumor size, metastases 
and tumor stage were analyzed after the 
postoperative results and according to 
1987-92 UICC TNM classification (12). 

Concerning tobacco and alcohol 
consumption, all patients who smoked 
up to 10 cigarettes/day and those who 
consumed more than 25 g/day of alcohol 
were considered as regular smokers and 
alcohol users respectively. Non-users were 
those who did not smoke or consume any 
alcohol at the time of the diagnosis or had 
abandoned the habit more than 2 years ago.

As inclusion cri terion,  al l 
participants enrolled in the study received 
a positive histopathological result for 
OTSCC. Patients with OTSCC that 

did not display any correlation with gender, alcohol 
consumption, tobacco use, denture use and primary 
site of the carcinoma, cases of OTSCC with systemic 
metastases or invasion of the adjacent structures (Mx and 
T4NxMx.), and those who had received treatment for 
more than one carcinoma were excluded from the study. 

Data were analyzed using the Statistical Package 
for Social Sciences (SPSS) software, version 18.0 
(SPSS Inc., Chicago, IL, USA). Data were grouped 
as belonging to alcohol and tobacco users (ATU) and 
alcohol and tobacco non-users (ATNU). Comparisons 
between ATU and ATNU were performed using binomial 
distribution for gender and denture use, Student’s t-test 
(t) for age, and Pearson’s Chi-square (χ2) test for the 
TNM classification of the tumor. The results of the null 
hypothesis were less than or equal to 0.05.

RESULTS

The number of patients diagnosed with OSCC-
LM at IPOLFG was 479. However, only 354 patients 
were used based on the inclusion and exclusion criteria 
only. Of those, 208 cases belonged to ATU and 146 to 
ATNU. Concerning the age of patients with OTSCC, the 
difference between ATU and ATNU regarding the mean 
age was significantly different according to the Student’s 
t-test: t(352) = -3.901, p=0.000. p<0.05 (Table 1). The 
ATNU group presented mean age of 63.6 years (range: 
29 to 87 years; greater incidence among 61-70 year 
old), whereas the ATU group presented a mean age of 
58.8 years (range: 27 to 88 years) (Fig. 1). Considering 
the distribution of tobacco and/or alcohol users and 
non-users according to gender, there was a significant 

Table 1. Comparison between alcohol and tobacco users and non-users regarding 
age, sex and use of removable denture.

Criteria Users Non-users 

Age
t(352) = -3.901 p=0.000; p<0.05 58.84 63.63

Men
Binomial, p=0.000; p<0.05 200(79%) 53(21%)

Women
Binomial, p=0.000; p<0.05 8(7.9%) 93(92.1%)

Denture use
Binomial, p=0.000; p<0.05 72(52.6%) 65(47.4%)

No denture
Binomial, p=0.000; p<0.05 136(62.7%) 81(37.3%)
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prevalence of men in the ATU group and women in the 
ATNU group, both with p=0.000 and p<0.05, according 
to the Binomial test (Table 1). Denture use revealed 
no significant difference between the ATNU and ATU 
groups (Binomial p=0.097). However, comparing with 
those without denture, a significant prevalence among 
ATU group was observed (Binomial p=0.000) (Table 1). 

The lateral borders of the tongue were the most 
frequent carcinoma locations in both groups. However, 
this was not statistically significant, according to Pearson’s 
Chi-square test: χ2 (3) = 3.015, p=0.397 (Table 2).

Regarding TNM classification, the tumor size 
(T) showed a significant prevalence according to the 
Pearson’s Chi-square test: T1 in the ATNU group 
and T3 in the ATU group: χ2 (2) = 32.170, p=0.000. 
T1 presented a residual value of 3.7 (ra) and 5.4 in 
T3, with significant differences when ra > 2 (Table 
2).The presence of ganglion metastasis was significant 
concerning its positive results (N+) in the ATNU group 
and N0 in the ATU group (χ2 (1) = 18.278 and p=0.000, 
with a ra values of 4 and 7 in the ATNU and ATU groups, 
respectively (Table 2).

Finally, when carcinomas were grouped by stage, 
it was detected a significant prevalence of stage I in 
the ATU group and stage III in the ATU group: χ2 (3) 
= 37.668, p=0.000, with a ra value of 6 for stage I and 
3.3 for stage III (Table 2).

DISCUSSION

When comparing the results between the ATU 

and the ATNU groups, it can be noticed that the age 
range that concentrated the largest number of cases is 
different. For the ATU group, the range was between 51 
and 60 years of age, while for the ATNU group it was 
between 61 and 70 years of age. These results agree with 
those of previous studies, which showed that OTSCC 
most commonly affects men between 60 and 80 years 
of age (13-15).However, further studies should be done 
to asses possible causes for these differences. 

The IPOLFG is responsible for the treatment of 
carcinoma cases from the central and southern regions 
of Portugal, including Lisbon, Alentejo, Algarve and 
Madeira and Azores islands, with a total population of 
5,059,432 habitants. Some patients were admitted to 
their local hospital for diagnosis and treatment of tongue 
carcinoma in stage 1, so the data analyzed in the present 
study was limited and with a population that was not 
representative.

Alcohol and tobacco consumption in patients 
with OTSCC showed a higher incidence among men, 
as reported elsewhere (13). The risk seems to depend 

Table 2. Comparison between alcohol and tobacco users and non-
users regarding tumor location, size, cervical metastasis and stage. 

Criteria Users Non-users 

Location
  Borders
  Ventral surface
  Dorsal
  Vertex
χ2 (3) = 3.015, p=0.000; p<0.05

5175 (59.7%)
  20 (62.5%)
  8 (50.0%)
  8 (61.5%)

118 (40.3%)
  12 (37.5%)
  8 (50.0%)
  5 (38.5%)

T (size)
  T1
  T2
  T3
χ2 (2) = 32.170, p=0.000; p<0.05

  52 (44.8%)
  84 (55.3%)
  72 (83.7%)

  64 (55.2%)
  68 (44.7%)
  14 (16.3%)

N (cervical metastasis)
  N0
  N+
χ2 (1) = 18.278, p=0.000; p<0.05

120 (50.8%)
  88 (74.6%)

120 (50.8%)
  88 (74.6%)

Stage
  I
  II
  II
  IV
χ2 (3) = 37.668, p=0.000; p<0.05

20 (5.6%)
52 (14.7%)
80 (22.6%)
56 (15.8%)

  52 (14.7%)
28 (7.9%)
32 (9.0%)
34 (9.6%)

Figure 1. Distribution of alcohol and tobacco users and no-users 
according to the age group.
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on the quantity of alcohol consumed, the number of 
cigarettes smoked, and the type and the duration of the 
habit (16,17). One of the limitations of this study was 
to determinate the exact amount of alcohol and tobacco 
consumed throughout the patient’s life. With regard to 
the length of time without tobacco consumption and 
without direct exposure to smoke, it still not clear the 
time necessary for users to present a different risk from 
those who are non-users (17,18).

Regarding denture use, the results showed a 
higher prevalence on non-smoker/non-drinker patients, 
coinciding with data published before (19,20). One of the 
study limitations is that there was no distinction between 
partial and total removable dentures, neither was properly 
registered if denture were acrylic, chrome-cobalt or made 
with a different material. According to Zheng et al. (20), 
the use of dentures containing metal is associated with 
a greater risk of oral cancer, but no relationship was 
found when the use of acrylic dentures was examined. 
The presence of a higher prevalence of denture users 
among ATNU compared with ATU is something to take 
into account during diagnosis and an important factor 
for follow-up studies within this subgroup.

In a review article on the prevalence of various 
types of prosthetic dental restorations in Europe, 
Zitzmann et al. (21) reported that the use of removable 
denture in Europe varies from 13% to 29%, depending 
of the country and found discrepant values for the 
prevalence of the denture use between patients and the 
general population. They attributed it to socioeconomic, 
demographic or educational factors (21). In a study in 
Switzerland, Menghini et al. (22) referred that denture 
use among people aged 50 to 79 years was 61%. A 
study with 11,600 to 15,000 participants in Sweden 
conducted between 1975 and 1996 showed that use 
of removable partial denture among people aged 45 to 
64 years old dropped from 23% to 10% (23); subjects 
around 65 years of age represented 23% of denture 
wearers (23). Furthermore, also in Sweden, Hugoson 
et al. (24), described that the use of removable partial 
denture represented 38% in 1973 and 19% in 1993, 
maintaining this percentage until 2003.

In the present study, however, no significance 
difference was found between the ATU (34.6%) and 
ATNU (44.6%) groups regarding the presence of 
denture, but the numbers of both groups of individuals 
were higher when compared with general population 
(23,24). We believe that this result needs to be treated 
seriously since there are no data on denture prevalence 

among general Portuguese population.
In conclusion, patients with OTSCC who did not 

drink or smoke presented carcinoma at an older age, a 
smaller tumor size and a lower incidence of ganglion 
metastasis. Denture use had higher prevalence among 
non-users of alcohol and tobacco, though not significant. 
It is convenient to work with larger groups in order to 
confirm and validate these results.

RESUMO 

Um aumento do carcinoma da língua, particularmente entre os não 
consumidores de álcool e tabaco tem se verificado recentemente. 
No entanto, o número de estudos que permitam uma melhor 
compreensão dos fatores etiológicos e características clínicas, 
particularmente na população Portuguesa, é muito limitado. 
Este estudo foi baseado em pacientes com carcinoma de dois 
terços anteriores da lingual que foram atendidos e tratados no 
Departamento de Cabeça e Pescoço do “Instituto Portugues de 
Oncologia de Lisboa, Francisco Gentil” (IPOLFG), Portugal,  
entre 1 de janeiro de 2001 e 31 de dezembro de 2009. Eles foram 
divididos em usuários de álcool e tabaco e não usuários, a fim 
de avaliar as diferenças entre estes 2 grupos com base no sexo, 
idade, localização do tumor, o uso de prótese dentária, tamanho 
do tumor, metástase e estágio. Dos 354 casos estudados, 208 eram 
usuários de álcool e tabaco e 146 eram não-usuários. A localização 
principal, em ambos os grupos, foram a bordos laterais da língua. O 
uso de prótese dentária mostrou não ter um efeito significativo em 
ambos os grupos de estudo. Pode-se concluir que os não-usuários 
de álcool e tabaco eram mais velhos e apresentaram carcinoma de 
menores dimensões, menor incidência de metástases ganglionares 
e um estágio mais inicial da doença do que os etilistas e fumantes.
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