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iabetes mellitus is rapidly becoming a
common metabolic problem in urban
populations. At the same time, the incidence of oral cancer has not decreased over
the years despite exhaustive research. Is the
research not well targeted? Not well applied?
Or are there new risk factors that predispose
patients to oral cancer? Recent studies conducted in India1 and Hungary2 show an increased prevalence of premalignant lesions
among diabetic patients. Is diabetes mellitus
an emerging risk factor for oral cancer? Before
we accept such a hypothesis, let us examine
this issue.
The oral epithelium provides a normal protective barrier against carcinogens. In diabetic
patients, progressive atrophy of oral mucosa
occurs due to a decreased rate of salivary secretion and low salivary pH, 3 increasing the
possibility of lesions, such as glossitis and
cheilitis.2,4 In theory, loss of the normal protective barrier can increase the permeability
of the oral mucosa to carcinogens. However,
this hypothesis must be correlated with epidemiologic studies. Many studies (Table 1)
suggest a trend in increased prevalence of
premalignant lesions, such as leukoplakia, in
diabetic patients.
In normal populations, oral cancer mainly
involves the tongue, oropharynx and floor of
the mouth. The lips, gingiva, dorsum of the
tongue and palate are usually not affected.7
But in people with diabetes, tumours most
commonly involve the gums and labial mucosa. Also in contrast to the normal population, in which males are more commonly

affected by oral cancer then females, among
those with diabetes, tumours are more frequent in females.1,2 It has been suggested that
women might have poorer metabolic control,
leading to greater use of insulin and, probably,
more oxidative damage to DNA.1 Although
the gender discrepancy in these results cannot
be readily explained, it emphasizes the need
for increased surveillance. These findings may
also suggest a change in the traditional pattern of oral cancer.
Diabetes mellitus is classified as type 1
(insulin dependent) or type 2 (non-insulin dependent). Earlier studies have shown an increased prevalence of leukoplakia and lichen
planus among insulin-dependent (type 1)
diabetes patients. 5 But recent studies have
shown that precancerous and tumorous oral
lesions are more frequent in type 2 diabetes.2
Although many epidemiologic studies have
suggested an association between type 2 diabetes and oral leukoplakia, none is supported
by a definitive histopathologic diagnosis. In
view of the lack of information about the dysplastic features of these lesions, it cannot be
assumed that they will progress to oral cancer.
Also, a possible association between diabetes
and oral leukoplakia does not necessarily indicate a similar association between diabetes
and any other oral precancerous condition or
between diabetes and oral cancer.
None of these studies mentions definitive
inclusion criteria for oral leukoplakia, which
itself is a controversial issue8 and none has excluded other possible causes for white lesions
in these patients, such as lichenoid lesions due
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genic effects of insulin could be directly
mediated by insulin receptors in the preneoplastic target cells or might be due to
Authors
Inferences and conclusions
related changes in endogenous hormone
Dikshit and others1
Diabetic women are at increased risk of
metabolism. Insulin promotes the synthesis
developing leukoplakia and erythroplakia.
and biologic activity of insulin-like growth
factor (IGF) 1. Insulin and IGF-1 promote
2
Ujpal and others
Among people with diabetes, the prevalence
cell proliferation and inhibit apoptosis.14
of benign tumours (14.5%) and precancerous
There is evidence that the effect of IGF-1
lesions (8%) was higher than in the control
might be related to p53 mutations, which
group (6.4% and 3.2%, respectively).
are quite common in head and neck tuAlbrecht and others5
The prevalence of oral leukoplakia was higher
mours.1 Therefore, there is a need to study
among diabetic patients (6.2%) compared with
the molecular mechanisms involved in the
control group (2.2%).
etiology of leukoplakia among diabetic
patients.
6
Dietrich and others
Those with a positive history of diabetes
Components of betel quid can affect
had more than 2-fold increase in risk of oral
cell-mediated
immunity.15 In diabetic paleukoplakia.
tients, T-cell function as well as the cellular immune response is impaired.4 Thus,
9,10
to oral hypoglycemic drugs. The studies also lack in- diminished immunity in diabetic patients may faciliformation about the onset of diabetes. Did the premalig- tate the action of carcinogens. In addition, there can be
nant lesions develop before or after diagnosis of diabetes microangiopathy16 in the gingival tissues causing tissue
mellitus? How many years after diagnosis of diabetes hypoxia and a reduced blood supply, which together with
did the patients develop premalignant lesions? Although the impaired cellular immune response may play a role in
Albrecht and others5 found that both leukoplakia and the development of oral cancer.
lichen planus occurred most often in the second year of
It is also possible that a positive association between
established diabetes, these questions must be investigated diabetes mellitus and premalignant lesions might occur
due to shared risk factors. Both are associated with late
in greater detail before we can draw any conclusions.
In diabetic patients, alterations occur in the oxidative onset, as well as a diet high in fat and energy and low in
equilibrium of free radicals. 2 Elevated blood glucose levels fibre.1 Increased consumption of saturated fats increases
can lead to excessive formation of free radicals. Also due the risk of diabetes mellitus, but recently it has been
to protein breakdown, the activity of antioxidant scav- suggested that it also increases the risk of oral cancer.17
engers and enzymes is reduced. Both the increase in free More elaborate studies are required to show a significant
association between diabetes mellitus and oral cancer, as
radicals and oxidative stress promote carcinogenesis.11,12
It has been suggested that poor diabetic control is as- these initial findings may be coincidental.
In conclusion, diabetic patients who smoke and consociated with an increased cancer risk due to enhanced
oxidative damage to DNA.13 Production of reactive ox- sume alcohol may constitute a relatively high-risk group
ygen species and lipid peroxidation are increased in di- for developing oral leukoplakia, but further research is
abetic patients, especially in those with poor diabetic needed to obtain epidemiologic data and establish the
control and hypertriglyceridemia. Increased oxidative mechanisms involved in this process. Until this informadamage can be due to superoxide radical generation by tion is available, dentists must screen all adult patients
monocytes through ����������������������������������
nicotinamide adenine dinucleotide and pay more attention to the gum and labial mucosa of
phosphate�����������������������������������������
(NADPH) oxidase. Superoxide can undergo diabetic patients. Increased surveillance and screening by
either enzymatic or nonenzymatic dismutation to gen- dentists will certainly facilitate research in this area. a
erate hydrogen peroxide. In the presence of transition
metals, such as Fe ++ and Cu++, both these substances
THE AUTHOR
contribute to the generation of highly reactive hydroxyl
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radicals causing damage to cells.13 Therefore, those with
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sistance and increased pancreatic secretion. Chronically
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increased levels of insulin result in hyperinsulinemia
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and have been associated with cancer of the colon,
This article has been peer reviewed.
breast, pancreas and endometrium. These tumoroTable 1 Epidemiologic studies that suggest an increased prevalence of oral
premalignant lesions in diabetic patients
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