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Relationship Between Squamous Cell Carcinoma
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Removable Denture Use - A Pioneer Study in a
Portuguese Population
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The aim of the study was to determine whether there is any relationship between the presence of removable dentures and squamous
cell carcinoma of the anterior two thirds of the tongue in a Portuguese population. A retrospective cross-sectional study was conducted
on patients with a biopsy-proven diagnosis of squamous cell carcinoma of the tongue, who were seen and treated at the Department of
Head and Neck Surgery of the Portuguese Institute of Oncology 'Francisco Gentil', Lisbon, Portugal, during a 3-year period. Several
factors were examined: gender, use of removable dentures, age, location of the lesion, and alcohol and tobacco consumption. One
hundred and six cases were selected from the initial 151 cases, with a male:female ratio of 3:1 and the lateral borders being the most
commonly affected site. The prevalence in both genders was between the sixth and seventh decade of life. Men were more likely
to consume alcohol and tobacco than women, and no relationship was observed between denture use and presence of carcinoma of
the tongue. In light of the data obtained, it may be considered that female use of a denture plays an important role, but it cannot be

identified as a remarkable etiologic factor.
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INTRODUCTION

Oral squamous cell carcinoma (OSCC) is defined
as a malignant neoplasm deriving from the stratified
squamous epithelium. It is the most common malignant
neoplasm of the oral cavity, accounting to roughly 95%
ofall oral cancers, and clinically shows a local, regional,
and systemic progression capacity (1,2).

OSCC of the tongue is clearly more prevalent
in people who are between 60 and 80 years of age,
although sometimes lesions may be detected in very
young people (3,4). Inthe USA and Europe, the incidence
rates of OSCC of the tongue among young adults are
rising. It used to be estimated that about 3% of these

carcinomas occur in young patients, but an increase
to 6-7% has been recently recognized (5-8). In this
subgroup, the proportion of women is greater than in
general population of tongue malignancies and history of
smoking and drinking is less frequently reported (3-6).
Because tongue cancer is uncommon before the age of
45, little is known about the risk profile and treatment
outcome in younger patients (2-8).

Studies with European populations, more
specifically from England and Wales (2,9) found that
over 30% of intraoral cancers were lingual, which was
similar to the value found in Torino, Italy (32.6%) (2,10).
France reported the highest incidence rates for male
tongue cancer in Europe (2,11), which is probably related
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to the high alcohol consumption (2). In fact, an increase
in tongue cancer has been reported in several European
female populations including Scotland (2,12), England
and Wales (2,9), Sweden (2,13) and Denmark (2,14).

Since there is no single cause of tongue cancer,
several factors are implicated in the etiology, including
tobacco (smoked or chewed), consumption of alcohol,
nutritional deficiencies, immunosuppression, virus and
presence of preexisting diseases and factors like dental
trauma (9,15,16). Of them all, tobacco and alcohol are
currently considered the two most important factors
for the development of this type of carcinoma (9-12).
However, new research into the molecular biology of oral
cancer has also pointed to the possibility of predisposing
genetic factors being significant (17,18).

Regarding to trauma, the chronic irritation caused
by ill-fitted dentures, fractured restorations and other
erosive factors will result in alterations of the mucosa
which, together with other factors (such as alcohol and
tobacco), may lead to the development of the carcinoma
(8-12). Some studies record the existence of squamous
carcinoma in the anterior two thirds of the tongue with
alocal traumatic element. While anecdotally carcinoma
appears to develop in areas of the oral cavity covered
by prostheses, no studies have ever been designed in a
Portuguese population to investigate whether it is an
etiologic factor.

The aim of this study was to determine the
relationship between the use of removable dentures and
the presence of squamous cell carcinoma of the anterior
two thirds of the tongue in a Portuguese population.

MATERIAL AND METHODS

A retrospective cross-sectional study was
carried out on patients who were seen and treated at the
Department of Head and Neck of the Portuguese Institute
of Oncology 'Francisco Gentil', Lisbon, Portugal during
a 3-year period.

Inclusion criteria used were: patients of any age
and gender, squamous carcinoma anatomopathologically
diagnosed and located in the anterior two thirds of
the tongue, alcohol and tobacco consumption and
removable denture use. Exclusion criteria were: patient
whose clinical history did not contain any data relating
to variables such as alcohol or tobacco consumption,
gender, primary carcinoma location, and denture use;
OSCC of the mobile tongue with systemic metastasis
or invasion of adjacent structures (Mx and T4NxMx);

patients with history of oral carcinoma; patients who
previously underwent any treatment for oral carcinoma.

Upon studying the clinical histories, information
was gathered on gender, age, tobacco or alcohol
consumption, use of removable denture, and location
of the carcinoma (lateral border, ventral or dorsal).
Dentures were total and partial and were described in
the clinical history as being in direct contact with the
area of carcinoma.

In order to eliminate doubts about cancer location
and the influence of the presence of denture, the T4
was not considered due the nature of its size and the
possibility of causing doubts about the origin of the
carcinoma.

With respect to tobacco, any patient who reported
smoking habits (history did not have stricter quantitative
data) was considered a current smoker and a former if
quit smoking less than two years before. With respect to
alcohol, any person who drank on a daily basis (without
any distinction to the quantity) and a former if quit
drinking less than two years before. In the analysis of
the variables, we considered the terminology “YES” for
current and former and “NO” for more recent smokers
and drinkers or who quit more than two years before.
Regarding to denture use, any patient with complete or
partial denture, acrylic or chromium-cobalt, upper or
lower was considered.

For statistical analysis, the Statistical Package
for Social Sciences (SPSS) program was used, while
applying the Binomial test for comparison between
genders suffering OSCC of the mobile tongue and
the Chi-square test for comparison between genders,
depending on factors such as denture use, age and
location of the carcinoma. The rejection level for the
null hypothesis was less than or equal to 0.05 (5%).

RESULTS

Upon applying the inclusion and exclusion
criteria, 106 cases, 71% of which were men, were
selected out of 151 cases of carcinoma of the tongue,
on the basis of clinical history data (Table 1).

A total of 37.7% of the patients with OSCC of
the anterior two thirds of the tongue used removable
denture, notwithstanding the fact that the percentage is
slightly higher in women (38.7%) than in men (37.3%).
However, according to the Chi square test (1) =0.018,
p=0.894, the difference in proportion was not statistically
relevant (Table 1).
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The arithmetic mean age of the patients with
OSCC of the mobile tongue was 63.7 years, while the
age segment of male and female patients with or without
denture varied between 61 and 70 years of age. Upon
using the Pearson’s Chi square test to determine the
existence of statistically relevant differences between
the mean age, according to gender and denture use, we
obtained a p-value of 0.220>0.050, indicating the lack
of statistically relevant differences (Fig. 1).

As much as 77.5% out of 40 patients using
denture had carcinoma located on the lateral border of
the tongue, while the remaining patients (22.5%) were
cases of carcinoma located elsewhere in the tongue
(9.4% ventral, 5.7% dorsal, and 1.9% tip) (Fig. 2).
Female patients showed a higher OSCC incidence in
the lateral border of the tongue when using denture
than male patients; however, despite the difference in
proportion, there was no relationship between the use of
denture and location of the carcinoma, Chi square (1) =
1.388, p=0.239. This conclusion is confirmed even when
analyzing the relationship between the lateral border and
non-border variable (including all locations: ventral,
dorsal and tip of the tongue), depending on whether the
patient was female (Chi-square=0.247, p=0.619) or male
(Chi-square=1.180, p=0.277).

As far as alcohol or tobacco consumption and
denture use are concerned, most of the male population
smoked, drank and did not wear a denture (44%), whereas

Table 1. Use of denture according to gender.

Denture
Gender Data Total
Yes No
Frequency 12 19 31
% Gender 38.7% 61.3% 100.0%
Female
% Denture 30.0% 28.8% 29.2%
% Total 11.3% 17.9% 29.2%
Frequency 28 47 75
% Gender 37.3% 62.7% 100.0%
Male
% Denture 70.0% 71.2% 70.8%
% Total 26.4% 44.3% 70.8%
Frequency 40 66 106
Total %Gender 37.7% 62.3% 100.0%
% Total 37.7% 62.3% 100.0%
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most of the female population did not smoke, drink or
wear a denture (51.6%).

The proportion of males who smoked and drank
was notably greater (96.3%) than that of females (3.8%)
(Table 2).

DISCUSSION

Over the past few years, there has been an
increased incidence of OSCC of the tongue, whereas
it has remained constant or has decreased in other
topographical locations of the mouth and pharynx
-particularly appearing in young patients between 20
and 44 years of age (4-8,19).

In this study, OSCC incidence in the mobile
tongue was 3:1, which is a proportion equal to that
described in the literature; however, this difference
tends to be reduced when the studied population is more

30.0%

= Female

Male
25.0% —

20.0%

15.0%

10.0%

5.0% I I
0.0% | l

<30 31-40 41-50  51-60 61-70 >70Age

Figure 1. Age distribution regarding the use of denture.
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Figure 2. Gender comparison between patients with OSCC of the
mobile tongue using denture, considering border and non-border
locations. Non-border locations (ventral region, dorsal region
and tip of the tongue).
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recent. In our series, 71% were men and this proportion is
slightly greater than the proportion detected in previous
studies. However, upon testing with the Binominal test,
this difference was not relevant, p=0.238 (1,4-6).

OSCC of the anterior 2/3 of the tongue generally
manifests during the sixth decade of life. When searching
for a relationship between the use of removable denture
and an increase in a certain age segment, according to the
Chi square test, no association was observed with respect
to the low impact that denture use had on the sample.

The influence of the denture in the development
of oral carcinomas, especially those located in the
tongue, has not yet been fully clarified as most studies
have referred to the oral cavity, in general (20,21).
Trieger et al. (20) observed a significant presence of
dentures in patients with oral cancer while Day et al.
(21) observed that Black people who used dentures
were found to have a significantly lower risk than those
who never wore dentures, whereas a small excess risk
was seen among Whites who wore dentures. However
other studies (22,23) showed that denture wearing
per se did not increase oral cancer risk. In this study,
which is consistent with the literature (22,23), the use
of denture was not relevant, although our date showed
a higher prevalence among women. This observation
suggests that women were probably more concerned
about the appearance of their teeth and the possibility
of rehabilitation with dentures. Regarding this, further
studies should to be done in order to understand and
compare the use of dentures in women.

Table 2. Use of denture and alcohol and tobacco consumption
according to gender.

Etiological factors Males Females
(tobacco, alcohol, denture) N (%) N (%)
Tobacco use Denture 17 (227) 1 (32)
Alcoholuse  No denture 33 (44.0) 1(3.2)
Tobacco use Denture 1 (13) 2 (65)
No alcoholuse N denture 3(4.0) 0(0.0)
No tobacco use Denture 2(2.7) 1(3.2)
Alcohol use No denture 6 (8.0) 2 (6.5)
No tobacco use Denture 8 (10.7) 8 (25.8)

No alcoholuse ~ No denture 5(6.7) 16 (51.6)

Total 75 (100.0) 319 (100.0)

The most common location of OSCC of the
tongue in males and females was the lateral border
region, coinciding with that observed in several previous
studies (2,3,5). This area is considered within the oral
cavity to be one of the high-risk anatomical areas for
this type of cancer. No significant relationship between
the use of denture and an increase in the incidence of
locations was detected, particularly at the border level,
irrespective of the fact that there was a slightly higher
percentage reported on women; although insignificant,
it seems to be consistent with the literature (19-21).

In regards to whether the use of alcohol and
tobacco is more prevalent in males than in females, and
not being related to the traumatic effect of the denture,
the results of this study concurs with those of Laronde et
al. (21) and Hirota et al. (22), among others, confirming
the role of these two agents as the main etiologic factors
in the development of OSCC of the mobile tongue. In
addition, the second highest percentage was detected
in the male population (22.7%) who smokes and drinks
alcohol, being more likely to suffer from denture trauma.
The fact that most women consumed less alcohol
and tobacco when compared to men is in accordance
with several studies (2,8,12). However an increase of
tongue’s cancer in women as been observed, specially
on those less than 40 and generally with no records of
alcohol and tobacco consumption (24,25). As in the
case of men, the second highest female percentage
(no smoking or drinking and wears denture) points out
that the traumatic effect of removable dentures plays a
significant-though not essential-role in the development
of squamous carcinoma.

In the present study, no relationship between
denture use and the presence of OSCC of the tow anterior
thirds tongue was observed. In light of the obtained
data, it may be considered that female use of a denture
plays an important role, but it cannot be identified as
a remarkable etiologic factor in the onset of this type
of carcinoma.

RESUMO

O objetivo deste estudo foi determinar se existe alguma relacdo
entre o uso de protese removivel e o carcinoma escamoso dos
dois tergos anteriores na populacdo portuguesa estudada. Um
estudo retrospectivo foi conduzido em paciente com diagnostico
anatomopatologico de carcinoma escamoso dos dois tergos
anteriores, diagnosticados no Instituto Portugués de Oncologia,
Francisco Gentil, Lisboa desde 1 de Janeiro de 2001 até 31 de
Dezembro de 2003. Diferentes fatores foram analisados: o género,
uso de protese removivel, idade, localizagdo, alcool e tabaco. Dos
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151 casos iniciais de carcinoma, foram selecionados 106 casos
mostrando numa propor¢do de 3:1 (masculino/feminino). Os
bordos laterais foram a localizagdo mais comum e a prevaléncia em
ambos 0s sexos sitou-se entre a sexta e a sétima década. A presenca
de alcool e tabaco foi significativamente mais comum nos homens
ndo se observando relagdo entre o uso de protese e a presenga do
carcinoma na lingua. Nao se observou relagao estatistica entre o
uso de protese removivel e o carcinoma escomoso dos dois ter¢os
anteriores da lingua. Face aos resultados, o uso de prétese no sexo
feminino desempenha um papel importante ainda que ndo possa
ser considerado um fator etiologico significativo.
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