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Abstract
The diabetic patient is subjected to a series of systemic complications and is more prone to develop other types of pathologies. This is equally
applied to the oral cavity. This revision article aims to analyze some of the possible oral manifestations and complication derived from diabetes.
Concomitantly it is also pretended to know why these complications and more related to these patients, as well as to observe the differences between
the pathogenesis and severity of oral pathologies among diabetics and non-diabetics.
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Introduction
Diabetes is a systemic disease belonging to the group of
metabolic diseases in which there are high blood glucose levels.
There are several types of diabetes: type 1, type 2, gestational
and other types of diabetes [1]. The type 1 or insulin-dependent
diabetic patients most often reaches children or young people and
may also appear in adults and even among the elderly. This type is
one of the rarest. In Type 1 Diabetes, pancreas ß cells fail to produce
insulin due to the massive destruction of insulin-producing cells.
However, the causes of type 1 diabetes are not yet fully understood.
These patients require lifelong insulin therapy because their body
(pancreas) no longer has the power to make it. The type 2 diabetic
patient has an insulin deficit and resistance to insulin, which implies
a greater amount of insulin for the same amount of glucose in the
blood. For this reason, patients with higher insulin resistance may,
at an early stage, present higher insulin values and normal glucose
values. Unlike type 1 diabetes, type 2 diabetes is related to poor
eating habits as well as genetic factors [2].
Gestational diabetes appears during pregnancy in a previously
non-diabetic patient and disappears after the end of gestation.
However, this type of diabetes should not be underestimated
since almost half of pregnant women with diabetes will later
become people with type 2 diabetes if preventive measures are not
considered. This type of diabetes can lead to several complications
in childbirth such as the need for a cesarean section, an overweight
baby and even spontaneous abortions [1,2]. Patients with Diabetes
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Mellitus are more predisposed to oral candidiasis and xerostomia.
However, the systemic pathology of which they are carriers can
lead to the worsening of other oral conditions [2]. Throughout
this revision article will address several oral manifestations
erived or aggravated by diabetes. A more concrete analysis of
the relationship between diabetes and some oral pathologies,
namely oral candidiasis [3], dental caries [4], periodontitis [5], and
premalignant lesions [6] will also be done.

Materials and Methods

To carry out this review article the search strategies included
electronic databases, such as PubMed, Cochrane Library and Science
Direct, reference lists of articles, and selected textbooks. Articles
and textbooks used in this study were mainly reached by using
the following keywords:” diabetes”, “oral lesions”, “periodontitis”,
“oral candidiasis”, “dental caries”, “oral cancer”, “xerostomia”. All
the articles and other literature analyzed had as exclusion criteria
dating to 2000 and addressing prevalent oral pathologies in diabetic
patients. Using these criteria, a total of 122 articles were obtained.
After analyzing the abstracts and abstracts of each one, 22 articles
were selected for analysis.

Results/Discussion

Diabetes Oral Manifestations
From the outset, it can be inferred that people with diabetes
(either type 1 or type 2) have a significantly higher propensity to
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develop oral diseases compared to healthy people. This difference
in prevalence comes from, among other factors, the vascular and
neuropathic alterations that come with diabetes [8]. It is important
to highlight the higher prevalence of oral lesions in type 2 diabetics
than in type 1 diabetics [7]. In diabetic patients, the most common
oral lesions are of the ulcerative type [7], and in type 2 diabetics
the frequency of them is even greater. These lesions may lead to
symptomatology such as glossodynia, discomfort and burning. In
severe cases, it may affect everyday tasks, such as dysgeusia, oral
paraesthesia [9], increased susceptibility to dental abscesses and
reduced tissue regenerative capacity [10]. Other conditions found
in diabetics such as angular cheilitis and hairy tongue may increase
the propensity to manifest infections such as oral candidiasis [7].
Similarly, lower salivary flow (also termed xerostomia) observed
in diabetics may lead to an increased risk of infections, since
buffering ability and oral pH control is significantly affected [4,8].
Consequently, it is possible to feel dryness, diffuse erythema and
stomatitis. In patients using removable prostheses, these problems
are of even greater importance, considering that the lower salivary
flow implies a much lower retention of the prosthesis [8].
Because of this, a higher prevalence of cases of prosthetic
stomatitis in diabetics using removable prostheses against those
who do not use is expected [11]. The presence of actinic cheilitis is
also common [7], being more prevalent in the elderly population.
The influence of diabetes on neoplastic development is also
demonstrated due to hyperinsulinemia, hyperglycemia or chronic
inflammation arising from it. This is explained by the high levels
of glucose insulin common in diabetics and which give greater
propensity to cell proliferation and creation of metastases [12].
Adding weight to this consideration is the fact that pre-malignant
lesions such as leukoplakias and erythroplasias have a considerably
higher prevalence in people who do not suffer from diabetes [13].
In view of the fact that some of these lesions are at high risk of
malignancy, the proper control and inspection of diabetic patients
is imperative [13,14].

Oral Candidiasis

Candidiasis is the most common mycosis in the oral cavity, both
in healthy patients and immunocompromised patients [15]. It is a
superficial opportunistic infection caused by the fungus Candida
spp. and is therefore more prone to arise due to several local and
systemic factors [16]. And, in fact, the isolation of Candida species
in most of the sample of diabetic patients has been studied. In
diabetics, the type of diabetes and duration of the disease, as well as
the degree of glycemic control are all associated with the presence
of Candida [16]. In addition, in uncontrolled diabetics the rate of
growth of Candida is higher than in healthy and diabetic patients
[16-18]. The mechanism of higher susceptibility to Candida
infection when a patient is diabetic is still not well established,
however it is recognized that high levels of glucose in saliva
(normal in diabetics), favors fungal proliferation [16]. The adhesion
of fermentation products is determined with an essential first step
in the colonization process and consequent infection by Candida.
High glucose levels in saliva can cause glycosylation products
with proteins during peaks of hyperglycemia. These products
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may eventually lead to a larger number of receptors available
for Candida. Thus, the initial mechanism of colonization is more
likely to occur in diabetics and to occur with greater intensity
[16]. The high prevalence of oral candidiasis is also associated in
diabetics who use continuous acrylic removable prostheses [16],
Candida albicans [17]. The acrylic used in prostheses can act as
an additional field for adhesion of bacterial and fungal biofilm,
which can be considerably thicker and lead to proliferation in other
regions of the oral cavity. This is even more significant in diabetic
patients who use prostheses and are older than 60 years [17].
In addition, diabetic patients with traumatic injuries due to the
prosthesis have a lower resistance to infections [16]. Consequently,
the epithelial permeability to bacteria and fungi is highly enhanced.
It has also been proven that diabetic patients with smoking habits
have higher blood glucose levels as a result of the effects of tobacco
on adrenaline levels. Consequently, a higher Candida size among
smokers compared to non-smokers would be expected [16].
Candida albicans is the most prevalent species of Candida species,
both in diabetics and healthy people, although the percentage of
cases is significantly higher [17]. Therefore, the epidemiology of
Candida in the oral cavity in diabetic patients is quite complex,
resulting from the combination of several different predisposers.
Considering the presence of xerostomia in patients who use
prostheses continuously and in diabetics, it is possible to establish
a relationship between the presence of diabetes and prosthetic
stomatitis associated with Candida [17]. However, it may not only
come from the condition of hyperglycemia, so more research to
clarify is necessary [9]. In conclusion, diabetic patients should
maintain oral hygiene conditions to the maximum and remove the
prosthesis overnight, to overcome the higher propensity for oral
candidiasis infections [17].

Dental Caries

Taking the above information, glucose levels in the saliva of
diabetics are higher than normal. As such, salivary pH changes
are expected in these patients [4]. This reduction of pH will lead
to a highly cariogenic environment, and consequently a higher
activity of cariogenic bacteria will appear, namely Treponema
denticola, Prevotella nigrescens, several species of Streptococci,
among others [19]. The proliferation of these species will lead to
an even lower pH, and this vicious cycle continues, as well as affect
the growth of protective microflora of the oral cavity [4]. When
analyzing some particular types of diabetes, which is observed in
type 1 diabetes, there is no significant difference in the number
of dental caries between type 1 diabetics and healthy patients
[20], when they are treated and medicated properly. Despite the
higher frequency of meals by this group, the lower consumption
of carbohydrates and a greater concern with health status may be
behind this lack of correlation [20]. However, in type 2 diabetes
there is a correlation with a significantly higher presence of dental
caries [19] and worse dental health assessment scores, even worse
when it is not controlled. This relationship may arise from two
conditions: first, the greater propensity for periodontal disease
to which diabetics are subjected, further exposing dental pieces
and, on the other hand, the oral environment considerably more
cariogenic in diabetics [19].
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Periodontitis
The prevalence and severity of periodontal disease, as well as
a greater propensity for its onset, are also evaluated by assessing
type 2 diabetes. The strength of association between periodontitis
and type 2 diabetes appears, however, to differ geographically,
associated with factors such as genetics, cultural and ethnic
differences [21]. The existence of a causal bilateral relationship is
peculiar, since the increased severity of one pathology (diabetes
or periodontitis) will negatively influence the severity of the other.
On the other hand, the improvement of glycemic control in type
2 diabetics is evaluated when their periodontal disease is treated
[21]. Two theories are proposed regarding the mechanisms behind
the bilateral association between type 2 diabetes and periodontal
disease. The first hypothesis lies in altered immune changes in
periodontal tissue. Diabetic patients tend to have vascular damage
in the periodontium, leading to poor transport of nutrients and
oxygen and less rapid elimination of metabolites. In addition,
collagen metabolism is also affected, reducing the regenerative
capacity of the periodontium. Finally, hyperglycemia leads to the
formation of proteins called advanced glycolization end products,
molecules associated with increased oxidative stress and an
amplified inflammatory response [21].
The second hypothesis of association between type 2 diabetes
and periodontal disease addresses periodontitis as an initial
and exacerbating factor of type 2 diabetes. Substances from the
common exaggerated inflammation response in periodontal
disease may have a weight in controlling blood glucose levels, even
having a directly proportional relationship [21]. This association
can take on very serious levels in the diabetic patient and with
periodontal disease, with authors going as far as to point out
the association of chronic inflammation of periodontal disease
with the onset of atherosclerosis, an equally possible condition
in diabetics [22]. Therefore, it is essential for the diabetic patient
to be aware of their increased propensity for the onset and rapid
progression of periodontal disease, and to treat it as soon as signs
and/or symptomatology appears. In fact, treatment of periodontal
disease in uncontrolled diabetics can be relatively successful, with
marked improvements after three months of treatment including
mechanical periodontal therapy and adjuvant antimicrobial
treatment [23]. Adequate periodontal treatment in the diabetic
patient will also lead to higher quality and less morbidity in
systemic terms [24].

Oral Cancer

There are currently some authors who affirm the relationship
between diabetes (especially when poorly controlled) and a higher
presence of pre-malignant lesions and tumors in the oral cavity [6].
However, the lack of comprehensive studies with good inclusion
criteria, as well as a study that concludes a non-association
between variables leaves the issue still controversial [6,11].
However, in diabetic patients with smoking habits the greater
predisposition to the appearance of pre-malignant lesions, such
as leukoplakia, is accepted [6]. In any case, the explanation given
for a possible association between diabetes and the appearance of
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pre-malignant lesions (and an increased risk of cancer) comes from
the higher production of reactive oxygen species and peroxides
in diabetics, especially those with decompensated pathology and
with excessive levels of triglycerides [6]. In turn, this will lead to a
higher free radical presence, which may alter the DNA structure of
the cells of the oral cavity, ultimately resulting in an increased risk
of developing malignant lesions [6].

Conclusion

Diabetes is a disease with implications throughout the body,
and the oral cavity is no exception. Several oral pathologies have
a significantly increased risk of developing in diabetics, and even
oral pathology may contribute to an increase in the severity of
diabetes. It is also found that diabetics with poor glycemic control
incur an even greater risk, both in terms of frequency and in terms
of severity of oral pathologies. Although some oral pathologies do
not yet have a proven association with diabetes, the diabetic patient
should be aware of the increased risk of developing oral diseases.
The diabetic patient should take extra care with oral hygiene and
should have a dental appointment more frequently and be advised
to solve or at least prevent a worse severity of oral pathology, thus
contributing to a greater well-being and quality of life.
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