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Review

Clinical studies on the effect of type 1 diabetes on
oral health in children and adolescents aged 6-17
years. A literature review
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Abstract

Background and aims. Type 1 diabetes mellitus is a chronic metabolic disease
of autoimmune origin with early manifestations, which appear predominantly in
childhood. Its incidence has increased in most European countries mainly due
to refined diets and increased consumption of sweets. Diabetes is known as a
predisposing factor for the development of oral diseases; therefore, prevention at
an early age is essential. Genetic factors and environmental factors contribute to the
risk of disease, indicating a multifactorial etiology. Along with chronic periodontitis
and other oral manifestations, such as increased incidence of tooth decay, aphthous
ulcers, salivary qualitative and quantitative changes represent an important segment
of diabetes complications. It has been observed that people with diabetes are more
prone to oral changes compared to healthy people.

In recent years, many studies have been published in the literature that have examined
the relationship between type 1 diabetes and oral health. The purpose of this review
is to investigate oral health indices in children with type 1 diabetes and how diabetes
influences these indices.

Methods. An electronic search of the following databases was conducted to identify
the literature assessing the effect of type 1 diabetes on oral health in children and
adolescents aged 6-17 years: MEDLINE, Europe PMC, Google Scholar and PubMed.
In total, 121 studies were identified. After removing duplicates, a total of 90 articles
were included in this systematic review.

Results. This study describes the relationship between oral health in children with
type 1 diabetes mellitus and presents the relationship between diabetes mellitus and
the incidence of dental caries, periodontal diseases, microbial infections, as well as
the influence of diabetes on orthodontic treatment and the measures that are required
during the management of treatment in these patients.

Conclusions. The analysis of scientific evidence supports the fact that diabetes has a
negative effect on oral health, and changes in the oral cavity will influence glycemic
control, with the onset of multiple systemic complications. The association between
diabetes and oral health is sometimes ignored and for this reason, instead of the early
diagnosis and treatment of certain oral conditions, it leads to late diagnosis, resulting
in tooth loss and sometimes even severe complications. Monitoring diabetic and
dental patients can reduce diabetes-related complications.

Keywords: diabetes mellitus type I, oral health, dento-maxillary anomaly, dental
caries, dental management
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Introduction

Diabetes mellitus (DM) is a chronic disease
widespread in children, type 1 being the most common.
Type 1 DM is mainly caused by an autoimmune destruction
of insulin-producing beta cells in the pancreas [1,2]. Patients
develop life-threatening hyperglycemia as a result of insulin
deficiency, clinically manifested by a triad of disease-related
symptoms: weight loss, polyuria, and polydipsia. The oral
health of children with DM can be compromised by the
quantity and quality of saliva, the appearance of dental
caries and periodontal diseases and the triggering of oral
microbial infections. Specific dental conditions should not
be neglected when treating a patient with DM [3]. The most
common manifestations in the oral cavity are dental caries,
inhibition of salivary secretion, diseases of the oral mucosa,
such as glossodynia, lichen planus, candidiasis, xerostomia,
recurrent aphthous stomatitis, dry mouth syndrome and most
importantly, gingivitis and periodontitis [4-8]. Periodontal
disease, on the other hand, is a chronic gum disease usually
caused by poor oral hygiene that leads to inflammation of
the periodontium and eventually to the destruction of the
periodontal ligament, and subsequent bone loss. Several
studies have shown that the two conditions are interconnected
so that periodontal disease is considered a complication
of diabetes due to the predisposition to infections and
slow healing observed in chronic uncontrolled diabetes
[4-7,9]. There are conflicting studies on the oral health
status of diabetic children compared to healthy individuals.
Also, many studies have reported that TIDM affects tooth
eruption. Many studies have reported that diabetes can cause
accelerated tooth eruption, while other studies contradict
these claims [10-12].

Purpose

The aim of this study is to analyze the effect of TIDM
on the oral health of children aged 6—12 years and to evaluate
the implications of diabetes mellitus on the management of
orthodontic treatment.

Methods

An electronic search of the following databases was

Table I. Grouping of articles according to the theme of the study.

conducted to identify the literature assessing the effect of type
1 diabetes on oral health in children and adolescents aged
6-17 years: MEDLINE, Europe PMC, Google Scholar and
PubMed. A total of 90 articles published between 2014 and
December 2024 were analyzed .We used different keywords
combinations such as “type 1 diabetes”, “oral health”,
“dental structure”, “periodontal disease”, “tooth eruption”,
“oral hygiene”, “orthodontic treatment . Other articles

were identified by exploring the reference list of significant
works. The data relevant to the subject of the study were
gathered from all the reviewed words written in English and
quantified in tables on various parameters: saliva, carious
lesions, periodontal diseases, dento-maxillary anomalies and
orthodontic treatment in children and adolescents.

Inclusion criteria

» Studies involving children aged 6-17 years
diagnosed with TIDM.

* The investigations focused on the impact of
diabetes on children’s oral health

Exclusion criteria

« Studies that are not related to the effect of diabetes
on oral health in children.

* Studies involving adult populations only.

The studies were grouped as follows:

1. Studies on” Diabetes Mellitus in Children and

CRINNT3

Adolescents.

2. Studies on “Dental caries in children and
adolescents with TIDM .

3. Studies on “Periodontal diseases in children and
adolescents with TIDM*.

4. Studies on “The effect of TIDM on the dento-
craniofacial complex in children and adolescents”.

5. Studies on “Orthodontic Treatment Considerations
in Children and Adolescents with TIDM”.

6. Studies on “Oral health in children and adolescents
with TIDM*.

7. Studies on “Influence of T1DM on saliva
composition in children and adolescents”.

The studies were grouped in table I according to the
topic addressed as follows:

Number of published articles
Theme of the study Before 2014 | 2014 — March 2024
5

1 Studles on “Diabetes Mellitus in Children and Adolescents” 5
2. Studies on “Dental caries in children and adolescents with TIDM” 7 5
3. Studies on “Periodontal diseases in children and adolescents with TIDM” 15 3
4. Studies on “The effect of TIDM on the dento-craniofacial complex in children and adolescents” 6 3
5. Studies on “Orthodontic Treatment Considerations in Children and Adolescents with T1IDM” 3 -
6.  Studies on “Oral health in children and adolescents with T1IDM” 18 14
7. Studies on “Influence of T1DM on saliva composition in children and adolescents” 3 3
Total 37 8

90
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Results

The largest number of articles related to the chosen
topic are those related to the state of oral health in children
and adolescents (28), followed by those related to dental
caries (22), as can be seen in figure 1.

Oral events

There are no specific oral manifestations of DM,
although affected individuals may be more prone to infections
and have more severe periodontal disease. A broad spectrum
of oral symptoms has been reported in the literature. [16,17]
DM can give rise to immunological and salivary dysfunctions
that will increase the risk of common oral diseases such as

tooth decay, gingivitis and periodontal disease, lesions of the
oral mucosa such as candidiasis and lichen planus, burning
sensation, geographic tongue and cracked tongue as well as
changes in the healing process of the lesions [7-9]. Table
II summarizes the main oral manifestations of T1DM, their
etiology and associated risks.

Salivary gland dysfunctions

The composition of saliva in children with TIDM
may show certain differences from non-diabetic children,
as a result of changes in the proteins and enzymes present
in the saliva of children with TIDM. Recent studies show
multiple changes in saliva composition in T1DM patients,
but the results are controversial [18].

gy |
Studies.on "Influence of T1DM on saliva composition nchildren... s
Studieson "Ora health in children and adolescentswith TIDM ",

Studies.on "Orthodontic Trea ment Considerations n Children and... M

Studies on "The effect of TIDM on the demto-craniofacial complex...
Studies.on "Fericdontal diseases n children and adolescents with...
Studies on "Dental cariesin children and adolescentswith T1DM".

Studieson” DiabetesMellitus inChildren and Adolescents.
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Figure 1. Grouping of articles according to the theme of the study.

Table II. Oral manifestations of TIDM, their etiology and associated risks.

Manifestation

. . Polyuria
Salivary dysfunction Hyperelycemia
Dental caries Hyp erglygemla

Xerostomia
Oral infections Xerostomia

Periodontal disease .
Hyperglycemia

Wound healing
Sensorineural disorders Not specified

Trigeminal neuropathy

High levels of pro-inflammatory mediators

Changes in the cell matrix

Progressive dystrophy in the trigeminal nerve

Caries
Periodontal diseases

Candida infections

Parcel and root caries

Delayed tooth eruptions
Angular cheilitis
Pseudomembranous candidiasis
Poor blood sugar control

High risk of periodontal disease
Delayed wound healing

Taste disorders

Compromised oral hygiene
Pain and discomfort

Table II1. Manifestations of salivary gland dysfunctions, etiology and associated risks.

Manifestation | Etiology

Hyperglycemia and
Xerostomia Peripheral neuropathy
Hyposalivation
L Hyperglycemia and
Sialosis Chronic infections in the oral cavity
Sialadenosis Enlargements of the salivary glands that are not

inflammatory in nature
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Dry mouth
Irritation of the oral lining, leading to inflammation and pain

Decreased saliva secretion
Dry mouth
Difficulty chewing/swallowing

Reduced saliva secretion and with altered composition, fever.
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Table III presents the main manifestations of salivary
gland dysfunction in patients with T1DM, their etiology and
associated risks.

The most common condition reported in the
literature was xerostomia as a result of dehydration due
to hyperglycemia and peripheral autonomic neuropathy
[16,19,20]. Most patients with TIDM have reported the
occurrence of xerostomia, but the exact reason for the
occurrence is not completely known [21]. Symptoms of
dry mouth may reflect increased glucose levels that lead
to a more viscous consistency of saliva [21,22]. In TIDM,
thirst, dehydration, oral sensory dysfunction, alteration of
salivary composition, and reduced salivary flow can cause
xerostomia [17].

Xerostomia can also result from dehydration of the
patient associated with the phenomenon of osmotic diuresis,
which develops due to inadequate glycemic control [22-
26]. In addition, certain drugs used in antidiabetic therapy
may have side effects, contributing to hyposalivation-
induced xerostomia. Studies have shown that reduced saliva
production is linked to metformin, an antidiabetic drug
commonly prescribed in DM [28,29].

It can cause sialosis, which is manifested by an
enlargement of the glands as a result of the enlargement
of acinar cells [30]. In the literature, studies have shown
that as HbAlc values increase, there is a tendency towards
a decrease in salivary flow [31]. As a consequence of
xerostomia, irritation of the oral mucosa can occur, leading
to inflammation and pain. In addition, chronic complications
of DM, such as endothelial dysfunction, microvascular
complication, and neuropathy, can affect microcirculation
and damage the flow and composition of saliva [32].

Diabetic patients often have enlargements of
the salivary glands that are not inflammatory in nature
(sialadenosis) accompanied by reduced saliva secretion
and with a modified composition. Gland enlargement is
linked to lipid droplets in acinar and ductal cells, resulting
in increased gland volume and wider canals but with smaller
acini [17].

Alteration of the dental structure
Childrendiagnosed with T1DM show notable changes
in tooth structure, highlighting the complicated relationship

between systemic health and dental development. The
chronic hyperglycemia prevalent in diabetes can influence
the processes of formation and mineralization during tooth
development, affecting the formation of enamel and dentin.
Changes in the maturation and mineral content of dental
tissues, including enamel hypoplasia or hypomineralization,
have been reported, resulting in qualitative and quantitative
deficiencies in tooth structure. Such changes in tooth
structure not only predispose teeth to an increased risk of
tooth decay and coronary fractures, but they can also cause
problems and challenges in planning dental treatment and
maintaining oral health [33,34].

The main manifestations of alteration of the dental
structure are presented in table IV.

A variety of studies have been conducted, and the
results about the relationship between DM and tooth decay
are ambiguous. Patients with DM show increased levels of
Streptococcus mutans (S. mutans) and Lactobacillus [35]
in combination with poor metabolic control [36]. However,
there are studies that could not establish an association
between Lactobacillus levels and DM [37-39], or even
reported a negative association between them [40,41].
Some studies have shown that inadequate metabolic control
is a significant factor in the development of tooth decay
in children with DM. Studies have compared the level of
S. mutans and the prevalence of tooth decay in children
with poor metabolic control based on hemoglobin values
in the blood [42]. The results of other studies have shown
that there is a higher risk of cervical, interproximal, and
root caries. This can be attributed to higher glucose levels
in saliva and cervical fluid in patients with DM [43]. Poor
metabolic control, reduced salivary flow, and altered saliva
composition may increase the incidence of tooth decay,
especially in patients with poor oral hygiene and a high
intake of fermentable carbohydrates.

Dental caries

The association between diabetes and tooth decay
is complex. No specific connection was identified, and the
data are conflicting in most studies. There is no evidence
that TIDM increases the risk of tooth decay [44]. Dentists
should be aware that salivary dysfunction can reduce salivary
production which, in combination with a high saliva glucose
content, can increase the incidence of cavities [21,45].

Table IV. Manifestations of dental structure alteration, etiology and associated risks.

Changes in the maturation and mineral content
of dental tissues

Cervical, interproximal and radicular caries

Increasing the incidence of dental caries

Increased levels of Streptococcus mutans
(S.mutans) and Lactobacillus
Hyperglycemia

High-carbohydrate diet

Reduced salivary flow and impaired
saliva composition

Increased risk of tooth decay and
coronary fractures

Poor metabolic control
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Research has shown that in the presence of an oral
health prevention standard with good diabetes control,
patients with TIDM do not have a higher risk of developing
cavities compared to the general population [21]. Diabetic
patients might have more tooth decay due to poor oral
hygiene or a higher number of meals per day [44]. Also,
the buffering capacity of saliva is diminished, leading to a
higher risk of developing tooth decay [32]. The interaction
of systemic factors with inadequate oral hygiene practices
and eating habits increases vulnerability to dental caries.
Meticulous preventive oral care is required, including
regular dental check-ups, dietary modifications, optimal
blood glucose control, and local fluoridation [29,35,46-48].

Tooth eruption

Diabetic patients show altered pituitary gland activity,
with changes in tooth eruption [49]. However, a recent study
showed that there is no significant influence of diabetes on
tooth eruption [12]. If diabetes is diagnosed before the age
of 7, changes in the age of permutation of temporary teeth
may be observed, as well as the early eruption of permanent
teeth. In addition, a common finding is enamel hypoplasia,
but it is not clear whether this complication is due to diabetes
or the medication administered. Some studies have not
found a correlation between diabetes and dento-maxillary
abnormalities [12,49,].

Alteration of the sequence of tooth eruption can
have several disadvantages, including the appearance
of dento-alveolar incongruence with crowding, dental
malpositions, difficulty in maintaining good oral hygiene,
with the appearance of gingivitis and periodontitis, which
will require orthodontic treatment [10]. The activity of
osteoclasts, root formation, hormonal changes can influence
tooth eruption, but the main cause of the change in the tooth
eruption process is still unclear [12]. Adler et al. found that
in patients with T1IDM, younger than 11.5 years had an
accelerated eruption, while children older than 11.5 years
had a delayed tooth eruption [11]. Another study by Orbak
et al. found that tooth eruption was faster in diabetic patients
aged 5 to 10 years [10]. This finding is consistent with the
result obtained by Alamoudi et al. who reported that patients
with diabetes had teething acceleration compared to healthy
individuals during the mixed dentition period (5—10 years)
[49,50]. In contrast, the eruption of permanent teeth was
delayed in diabetic patients aged 11 to 14 years [10]. There
is one study that reported that there are no significant
changes between healthy and diabetic people in terms of
accelerating the tooth eruption process in patients over 10
years of age [12]. Lal et al. argue that there is no significant
difference in tooth eruption between diabetic patients and
healthy individuals with early mixed dentition [12].

Oral infections and other diseases of the oral
mucosa
Patients with TIDM may have a number of oral

MEDICINE AND PHARMACY REPORTS

mucosal disorders, but their frequency is low. Lichen
planus may occur as a consequence of sulfonylurea
therapy, while candida infection occasionally manifests
as pseudomembranous candidiasis or median rhomboid
glossitis [3]. Lichen planus may impair phagocytic function
due to inadequate insulin therapy [3,21,32]. There have
been a number of reports of geographic language (erythema
migrans), but the vast majority of people with this disorder
do not have T1DM [44].

The development of oral infections, such as
herpes stomatitis, candidiasis or other fungal diseases, are
commonly seen in patients with uncontrolled DM. Such
infections are difficult to treat and pose a challenge to the
dentist due to decreased immunity [51], which can alter
insulin resistance and glucose control, affecting healing [52].

Canker sores

Children diagnosed with TIDM face an increased risk
of developing canker sores, also known as oral candidiasis,
highlighting the interaction between diabetes and diseases
of the oral mucosa. This fungal infection, caused mainly
by Candida species, especially Candida albicans, manifests
itself as white lesions on the oral mucosa, tongue or palate,
often accompanied by discomfort or pain. The predisposition
to canker sores can be a consequence of several factors,
especially the altered immune response inherent to diabetes,
especially fluctuations in glucose levels that create an
environment conducive to the excessive growth of candida.
Chronic hyperglycemia compromises the immune system’s
ability to fight fungal infections, facilitating the proliferation
of Candida species in the oral cavity. In addition, the use of
medications such as antibiotics or corticosteroids, along with
changes in salivary composition and reduced salivary flow,
further exacerbate susceptibility to canker sores [29,53-55].

Table V shows the main diseases of the oral mucosa,
their etiology and associated risks.

Periodontal disease

Periodontal disease is the sixth type of complication
associated with T1DM after retinopathy, nephropathy,
neuropathy, peripheral diseases, and cardiovascular disease
[18,56]. The relationship between TIDM and periodontal
health is considered the main oral problem observed by
dental professionals.

T1DM can lead to decreased bone mineral density,
osteopenia, osteoporosis [57], and an increased prevalence
and severity of periodontal disease. The existence of a
two-way relationship has been demonstrated. Not only
does diabetes affect periodontal structures, but periodontal
disease can also affect diabetes. Studies have demonstrated
the effect of periodontal status on blood glucose levels due
to the increased insulin resistance of tissues in reaction to
mediators of systemic inflammation, leading to reduced
glucose uptake from cells.
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Table V. Oral infections and other diseases of the oral mucosa: etiology and associated risks.

Manifestation Etiology

Oral lichen Sulfonylurea therapy
Pseudomembranous Chronic _hyp grglycemla
candidiasis F luctuatlol.ls.m.glucose lf;vels ‘
Use of antibiotics or corticosteroids
.. . Viral or bacterial infections
Gingivostomatitis

Poor oral hygiene

Median rhomboid glossitis
Geographical language
(erythema migrans)

It is very rare in children

People with lichen planus

Table VI. Periodontal disease, etiology and associated risks.

Painful ulcers, erythema and gingival desquamation

Canker sores — white or creamy lesions on the oral mucosa,
tongue or palate, often accompanied by discomfort or pain

Swollen, bloody gums

Swollen lymph nodes

Excess saliva

General malaise

Depapillated tongue

The appearance of lesions and swellings on the skin and inside
the oral cavity

Manifestation Etiology

Chronic gingivitis Persistent hyperglycemia

Poorly controlled Type 1 DZ
Severe periodontal disease

interleukin

Poorly controlled TIDM is associated with severe
periodontitis compared to those without diabetes [58,59].
Studies by Orbak et al. reported a higher risk of chronic
gingivitis in children with DM that increased with age
[10,46]. Rafatjou et al. reported increases in gingival
indices related to the duration of diabetes [60]. Other
studies have concluded that the depth of periodontal pockets
was greater in children diagnosed with diabetes early,
while the bleeding index was higher in newly diagnosed
children [61]. Research from Brazil showed a correlation
between periodontal disease and the patient’s gender.
Periodontal index was increased in girls with diabetes, but
there was no difference in gingival index between boys and
girls. Regarding the depth of the periodontal pocket, no
notable difference was observed between boys and girls,
while it was greater at the level of the palatal surfaces in
girls [62]. In conclusion, children with diabetes are three
times more likely to develop periodontitis [63], usually in
adolescence, or even earlier [64], and there appears to be
an association with poor metabolic and periodontal control.
Poptawska-Kita et al. reported that 15% of healthy people
and 57.9% of DM patients developed periodontitis [65,66].
The possible advantage of periodontal therapy for metabolic
control is not yet confirmed, and further studies are needed
[63,67]. It is well described that poorly controlled diabetes
can increase the incidence of gingival inflammation
and alveolar bone loss [1,68]. The pathophysiology
of this mechanism is similar to the microvascular and
macrovascular pathophysiological complications of DM

Persistent hyperglycemia with increased
serum C-reactive protein, cytokine levels, and

Increased plaque buildup, gum inflammation, bleeding
and pain to the touch.

Worsening of periodontal disease with destruction of
periodontal tissues, including gums and alveolar bone.
Periodontal pockets

[21,31]. Evidence for the effect of periodontal disease on
glycemic control is weak. However, compared to people
with healthy periodontal tissues, people with periodontal
disease and type 1 or type 2 DM have a higher risk of
developing DM-related complications [57] (Table VI).

Some studies have shown that periodontal disease
begins to occur when the child reaches puberty, while Lalla
et al. in their study concluded that periodontal disease
can also manifest itself from an early age (611 years)
[10,67,69,70].

Recent studies have reported that TIDM is
associated with prolonged expression of mRNA for
TNF-alpha, tumor necrosis factor alpha (TNF-alpha) that
are associated with osteoclast recruitment and activity
during orthodontic treatment [71], which can lead to more
persistent inflammation and tissue damage [72]. However,
the cellular and molecular mechanisms associated
with diabetic condition that may influence orthodontic
movement are not known [73]. The application of fixed
orthodontic appliances may produce significant bacteremia
if significant oral bleeding and/or exposure to potentially
contaminated tissue is anticipated, and this would usually
require antibiotic prophylaxis in at-risk patients. Simple
control of fixed orthodontic appliances does not require
antibiotic prophylaxis [74,75].

Periodontal reactions to orthodontic forces have
been studied by Holtgrave and Donath. They discovered
delayed bone regeneration, a weakening of the periodontal
ligament and microangiopathy in the gingival area [73].

MEDICINE AND PHARMACY REPORTS



Review

The authors concluded that specific diabetic
changes in the periodontal are more pronounced following
orthodontic tooth movement. During orthodontic treatment,
the orthodontist must monitor the periodontal condition of
patients with diabetes and keep control of inflammation.
As with all orthodontic patients, maintaining strict oral
hygiene is very important [76-79].

Dental eruption abnormalities

Abnormalities of tooth eruption have been observed
in children diagnosed with T1DM, as a result of the systemic
impact of this condition on oral health. Studies indicate a
potential association between TIDM and changes in the
normal sequence and timing of tooth eruption, characterized
by delays or disturbances in the appearance of primary
and permanent dentition. The complicated interaction
of systemic factors, such as chronic hyperglycemia and
disorders in the endocrine environment, can contribute to
these irregularities in dental development. Increased blood
glucose levels could influence the function of odontogenic
cells, preventing their activity and coordination during
tooth formation and eruption. Moreover, the inflammatory
environment associated with diabetes can affect the oral
microenvironment that is essential for tooth eruption, which
can lead to aberrant dental patterns. These tooth eruption
abnormalities can manifest as delayed eruption, premature
or ectopic eruption, or even changes in tooth number or
volume [11,12,80] (Table VII).

Orthodontic treatment considerations

e In order for orthodontic treatment to be successful
in a patient with TIDM, it is important to have a good
medical check-up [81-84].

e In patients with well-controlled diabetes, all
orthodontic procedures can be performed without special
precautions, especially if there are no complications from
it. Both movable and fixed appliances can be used. When
using fixed braces, it is important to emphasize good oral
hygiene, given the susceptibility to caries and periodontal
disease [76,85,86].

Table VII. Orthodontic treatment.

e Delayed skeletal maturation and decreased
cephalometric linear and angular parameters are common
in patients with juvenile diabetes mellitus and should be
considered during orthodontic treatment planning [76,86-
88].

e Hypoglycemic reactions occur more often in
young patients undergoing orthodontic treatment. If a
patient is scheduled for a long treatment session, i.e. more
than 1 hour and a half, the patient should be advised to
take their usual meal and take their medications as usual.
Before starting the dental procedure, the dental team must
check that the patient has met these recommendations. In
this way, a hypoglycemic reaction at the office can be easily
avoided [76,83,84,86-88].

e Periodontal reactions to orthodontic forces were
studied by Holtgrave and Donath who found delayed
bone regeneration, a weakening of the dento-periodontal
ligament and micro-angiopathies in the gingival area. The
specific changes of diabetes in the periodontal are more
pronounced following the orthodontic movement of the
teeth [74].

e In adolescents, it is important to obtain a complete
periodontal examination of the oral cavity before starting
orthodontic treatment, including probing, plaque and
gingival score, and to assess the need for periodontal
treatment. Periodontal condition must be improved before
starting any orthodontic treatment [87]. During orthodontic
treatment, the orthodontist must monitor periodontal
condition, maintain control of inflammation, and aim to
maintain strict oral hygiene [75,89].

e Since at present there is no upper age limit for
orthodontic treatment, the doctor will have both TIDM
and type 2 patients. Type 2 patients can be considered
more stable than type 1 patients, who can be assumed to
be “frail”: Strict adherence to the medical regimen is of
the utmost importance to maintain control of blood glucose
levels. Deviations from the proper diet and insulin injection
schedule will result in distinct changes in serum glucose
levels [75,87].

Manifestation | Etiology

Dento-alveolar incongruence with spacing of dental malpositions
Open occlusion

Psychosocial problems related to aesthetics

Dento-alveolar incongruence with crowding dental malpositions
Lack of space with ectopic eruption of the tooth

Speech impairment

Aesthetic consequences

Mastication disorders

Speech difficulties (the pronunciation of words is impaired)
Periodontal disease;

Speech difficulties

Aesthetic consequences

Delayed eruption Chronic hyperglycemia

Premature rash Disorders in the endocrine environment

Ectopic rash Local inflammation

Number changes Chronic hyperglycemia

Volume changes Vascular and neurogenic disorders
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Discussion

To avoid diabetes-related oral health problems,
children with TIDM should practice good oral hygiene,
which includes regular brushing, flossing, and dental
checkups. In addition, controlling blood sugar levels
through proper diabetes management is essential in
preventing or lessening the severity of dental problems.
Regular visits to the dentist allow for early detection and
treatment of any dental problems that may arise. The oral
hygiene instructions are as follows [90]:

e Children should brush their teeth 2-3 times a day
with fluoride toothpaste (children 2-6 years: 1,000 ppmF,
children >6 years: 1,450 ppmF).

e Regarding the effect of DM on the development of
dental caries, the results of clinical trials are controversial.
For diabetic children with a high incidence of tooth decay,
it was confirmed that some of the overall risk factors for
tooth decay are more prevalent in a diabetic population
compared to a non-diabetic control group. Quantitative and
qualitative changes in the saliva of children with DM have
been confirmed. In the case of patients at high risk of dental
caries, fluoridation should be done in the dental office 3-4
times a year. It is also recommended to use fluoridated
mouthwashes and special fluoride toothpaste 5,000 ppmF
daily (children > 15 years).

e The development of oral infections, such as
herpes stomatitis, candidiasis or other fungal diseases, are
commonly seen in patients with uncontrolled DM. Also,
a series of articles confirm the presence of xerostomia,
especially that induced by hyposalivation .In patients at risk
or with periodontal disease, the dentist should give special
oral hygiene instructions and may prescribe oral antiseptic
solutions as part of treatment.

e Delayed skeletal maturation and decreased
cephalometric linear and angular parameters are common
in patients with juvenile diabetes mellitus and should be
taken into account during orthodontic treatment planning,
as outlined in several articles. In addition, tooth eruption
(early eruption of permanent teeth) is also affected.

e The diet that children with DM should be
followed. Dentists should encourage parents and children
to avoid frequent consumption of cariogenic foods [90].

Very good oral hygiene measures must be in place
to reduce the risk of oral infections in patients with TIDM
[ 86]. The Atlas of the International Diabetes Federation
recommends regular, at least once a year check-ups of
T1DM patients with the dentist and their awareness of
the symptoms of gum disease, such as inflammation and
bleeding gums [90]. It is also advisable to educate patients
about the implications of TIDM on oral health and gum
disease, especially if diabetes is poorly controlled [56].
If blood glucose levels are poorly controlled, infectious
diseases are more common and insulin sensitivity is
reduced [31,32,58].

Dentists have an important role in the preventive

aspects of DM. They can detect and diagnose periodontal
disease in diabetic patients and assess the general population
at risk of developing diabetes[18,21].

In addition to these aspects described by many
articles, there is also the possibility of changing the taste of
diabetics. Taste is a complex symptom and may be related
to dietary changes and changes in salivary flow associated
with disease management [56]. One in three patients with
T1DM may have hypogeusia. Consequently, it can affect
80% of patients with TIDM and 50% of individuals with
uncontrolled and controlled type 2 DM [80]. Altered taste
can affect salty, sweet, and sour flavors. In the literature,
there is no relationship between the severity of the taste
disorder and HbA lc levels [80]. Other disorders reported
in diabetic patients are dry mouth syndrome and dysphagia
[11,18].

Conclusions

The literature analyzed in this review shows that
there is a bidirectional relationship between diabetes
mellitus and endo-oral conditions, and the interception and
periodic evaluation of the patient are essential factors that
must be known by all dentists, regardless of the specialty.
Most of the articles studied confirm higher levels of dental
microbial plaque and increased incidence of chronic
gingivitis in children with DM, and a few articles also
reported an increased risk of developing periodontitis.
Also, very few articles evaluate the implications of diabetes
mellitus on the management of orthodontic treatment.
In conclusion the dentist must evaluate the oral signs
of diabetes, and oral hygiene practices are a first step in
the management of these patients. The interdisciplinary
approach of these patients is important in maintaining oral
and general health by reducing local complications.
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