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ABSTRACT. Introduction. Type 1 diabetes mellitus (DM1) in children requires a special approach in orthodontic
treatment, as the disease affects the condition of the tissues of the oral cavity and makes it difficult to correct
malocclusion. The article discusses the criteria for choosing orthodontic equipment and methods of treatment
for children with DM1, taking into account their metabolic characteristics. Metabolic disorders that lead to dry
mouth (xerostomia), an increased risk of caries and periodontal diseases, as well as delayed tissue healing
complicate the choice of orthodontic devices and require special attention to oral hygiene. The aim of the study
was to determine the criteria for choosing orthodontic devices for patients aged 8-11 years with occlusion
anomalies and DM1. Materials and methods. The study involved children aged 8-11 years: 17 patients with DM1
and 38 children without this disease. Clinical examination methods were used, such as questioning, examination,
examination of the oral cavity and teeth, as well as the parotid soft tissues. Results. Patients with DM1, compared
with children who do not have this disease, were more likely to experience discomfort caused by the pressure of
orthodontic devices on the mucous membrane, which required an increase in the number of unscheduled visits and
adaptation of therapeutic measures to the existing condition. To reduce the load on the tissues, the elements of
the devices were alternately activated, which helped reduce the risk of complications. Special attention was paid
to careful monitoring of glucose levels before starting treatment, which reduced the likelihood of complications,
secondary infections and delayed tissue healing at the contact points of the device parts. Conclusion. Patients
with DM1 often had changes in the color of the mucous membrane, bleeding gums and long-term non-healing
wounds, therefore, it was recommended to use devices made of soft and elastic materials that minimally affected
the soft tissues during support and provided comfortable wearing. It is necessary to avoid structures made of
plastic with sharp edges that can injure the mucous membrane and regularly to check the condition of the gums
and mucous membrane to prevent the development of periodontal diseases and caries. Orthodontic treatment of
children with DM1 requires a carefully individualized approach, including interdisciplinary collaboration and the
use of minimally invasive techniques. It is necessary to take into account the psychoemotional state of children
with DM1, provide them with regular orthodontist supervision, and support from dental specialists. This approach
will help minimize the risks of complications and ensure the successful outcome of orthodontic correction of
malocclusion, improving the quality of life of patients and their families.

KEYWORDS: type 1 diabetes mellitus, mucous membrane of the oral cavity, orthodontic treatment, malocclusion
pathology, OT-orthodontic correctors, orthodontic devices
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KPUTEPUU BbIBOPA OPTOAOHTUUYECKOM ANMAPATYPbI Y AETEU
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PE3IOME. Beegenne. CaxapHblii anabet 1-ro tuna (C1) y aeteit Tpe6yet 0co60ro nogxoAa npu OpTOAOH-
TUYECKOM JIeYeHNU, Tak KaK 3ab6osieBaHNe BANSIET HA COCTOSIHME TKaHeN MONOCTW pTa U 3aTPYAHAET npouecc
KOppEeKLUM aHOManuin npukyca. B ctaTbe pacCMOTPeHbl KpUTEPUM Bbibopa OPTOAOHTMYECKON annapaTypbl U
MeToAbl ieyeHus peteit ¢ CL11, yuntbiBatowwme ux metabonuyeckue 0cob6eHHocTH. HapyweHue obmMeHa BeLLECTB,
KOTOpOE NMPUBOAMT K CyXOCTH BO pPTy (KCEPOCTOMMM), NOBbILIEHHOMY PUCKY Kapueca M NapofOHTaNbHbIX 3a-
60neBaHuit, a TakXe 3aMeAIEHHOMY 3aXXWBJIEHWIO TKAHEMN, YCIOXHSET BbI6Op OPTOAOHTUYECKUX annapaToB U
TpebyeT 0CO60ro BHUMAHMA K TUrUeHe nNonocTu pta. Lesp nccnegoBanus — onpefeneHue Kputepues Bolbopa
OPTOAOHTMYECKMX annapaToB Ans naumeHToB 8-111eT c aHomanusiMu okknto3un u CL1. Matepuanbi u MeTogbl.
B uccnepoBanum yyactsoBanu fetu B BospacTe 8-11 net: 17 nauneHtoB ¢ C[1 n 38 peteii 6e3 atoro 3abone-
BaHuA. Mcnonb3oBannuch KAMHUYECKME METOLbI 06CNeA0BaHNA, TaKNe Kak ONpoc, 0CMOTP, UCCIeA0BaHKE Mo-
NOCTM pTa U 3y60B, a TaKXKe OKOJIOYENIOCTHBIX MATKUX TKaHei. Pe3ynbTarthl. MaunenTbl ¢ C[l1 no cpaBHEeHuIO ¢
JETbMM, Y KOTOPbIX OTCYTCTBYET fJaHHOE 3a60/1eBaHue, Yalle UCMbITbIBaNN ANCKOMMOPT, BbI3BaHHbIN JaBAeHNEM
OPTOOHTUYECKNX annapaToB Ha CAU3UCTYO 060/104KY, YTO TPe6OBaO YBEIMYEHUS KOIMYECTBA BHEMNTAaHOBbIX
MocCeLleHnin 1 apanTaLnyu neyebHbIx MePONPUSATHIA K CYLLECTBYIOLLEMY COCTOSIHUIO. [N YMEHbLIEHMS Harpys-
KM Ha TKaHW NPOBOAMIACh NMooYyepesHas aKTUBALWS 31EMEHTOB anmnapaToB, YTO CMOCOGCTBOBANO CHUXEHNIO
pucka ocnoxHeHuit. 0coboe BHUMaHME YAENANOCh TIWaTeNbHOMY KOHTPOJIHO YPOBHS /1t0KO3bl NEPej HavyanoMm
NeYeHuns, YTO CHUXKANO0 BEPOSTHOCTb OC/I0XHEHUI, NPUCOeANHEHUSA BTOPUYHBIX MH(EKLMIA N 3aMeAJIEHHOrO 3a-
XUBNIEHUS TKaHell B MecTax KOHTaKTa AeTaneii annaparta. 3akaovenne. Y nauneHToB ¢ C[11 yacTo Habnoganuco
M3MEHEHUs LIBETa CN3UCTON 060104KHM, KPOBOTOUMBOCTb AECEH U LNUTENIbHO HE3aXMBALOLLME PaHbl, TO3TOMY
PeKOMeHA0BAN0Ch UCNOb30BaTh annapartbl, BbINOAHEHHbIE U3 MATKMX W 31aCTUYHbIX MaTEpManoB, KOTopble
MUHUMaNbHO BO3/eiiCTBOBAN Ha MATKIME TKaHU NPy onope 1 o6ecnedynBanm KOMMOPTHOE HoleHKe. HyXXHO n3-
6eraTb KOHCTPYKLMIA, BbINMONHEHHbIX U3 NacTMacChl, C OCTPbIMU KpasiMu, CNOCOGHbIX TPABMUPOBATb CIM3UCTYHO
060/104KYy. BaxxHO perynapHo NnpoBepsATb COCTOSAHME AECEH U CIU3UCTON 060/104KM, YTOObI NPEAOTBPATUTb pas-
BUTUE NAPOAOHTANbHbIX 3a60neBaHmii U kapueca. OpTOAOHTUYECKOE NleyeHune aeTeii ¢ CLT TpebyeT TwaTenbHO
WHAUBUAYANN3MPOBAHHOMO NOAXO0AA, BKJIHOYAOLWEro MeXANCLMNNHAPHOE B3aMMOENCTBIUE U UCNOMb30BaHNE
MWHUMaNbHO MHBA3UBHbIX TeXHUK. He06X0[MMO yYnTbIBaTb NCUXOIMOLMOHANbHOE COCTOsHWE AeTelt ¢ CA1,
npefoCcTaBNsATb UM PerynsipHoe HabnoAeHne OpTOAO0HTA, MOAAEPXKKY CO CTOPOHbI CMEeLuanucToB CTOMaToso-
rnyeckoro npoduns. Takoit NOAX0A NOMOXET MUHUMU3MPOBATb PUCKN OCMOXHEHMIA U 0BECMEYUT YCheLHbli
pesynbTaT OPTOAOHTUYECKON KOPPEKLIMM aHOMANWI MPUKYCa, yayyllas KayeCcTBO XXM3HM MALMEHTOB U UX CEMEN.

KNIOYEBDIE CNNOBA: caxapHbiii gnabert 1-ro tuna, camsnctas 060104Ka N00CTH pTa, OPTOAOHTUYECKOE JIEYEHME,
naronorus npukyca, OT-0pTO4OHTMYECKME KOPPEKTOPBI, OPTOHOHTMYECKME annapaThbl
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INTRODUCTION

Type 1 diabetes mellitus (DM1) is a chronic auto-
immune disease characterized by absolute insulin
deficiency due to destruction of the B-cells in Langer-
hans pancreatic islets. The disease is most often diag-
nosed in childhood and adolescence, which makes it
important to consider its impact on various aspects of
health, including dental status and orthodontic correc-
tion of bite abnormalities.

Orthodontic treatment of children with type 1 dia-
betes mellitus requires a special approach due to com-
plications related to metabolic changes. Diabetes mel-
litus leads to metabolic disorders, which affects the
condition of the tissues of the oral cavity. Children with
DM1 are susceptible to a number of changes in the oral
cavity, such as xerostomia, an increased risk of deve-
loping caries, periodontal diseases and delayed wound
healing of tissues in the oral cavity [1, 2]. This may la-
ter limit the specialist in the choice of appliances, com-
plicate the process of orthodontic treatment, require
a special approach and interdisciplinary interaction of
clinicians. Diabetic microangiopathy, decreased blood
flow in the oral tissues and impaired bone remodeling
worsen the condition of the entire maxillofacial region,
which makes treatment more complex and requires
careful monitoring and adaptation of treatment me-
thods. Modern research emphasizes the need to take
into account the systemic characteristics of patients
with DM1 to ensure successful orthodontic treatment
and minimize the risk of complications.

It has been established that type 1 diabetes melli-
tus is one of the most common forms of diabetes in
children and adolescents. In the United States, about
5% of all cases of diabetes are type 1, and, as a rule,
this type of diabetes develops in childhood or adoles-
cence [3].

According to the US Centers for Disease Control
and Prevention, if incidence rate continues to increase,
the number of children and adolescents with type 1
diabetes could increase by 65% by 2060. Even if the
current trend continues, the incidence will remain
significant, requiring special attention to preventive
measures and raising awareness of the disease among
parents and healthcare professionals [4]. In addition,
there is an increase in the number of diabetic compli-
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cations in children, including impaired immune system
function and an increased risk of ketoacidosis. These
factors significantly affect the quality of life of children
and require

According to various Russian sources, the preva-
lence of type 1 diabetes among children in Russia has
alsoincreased significantly in recent years. On average,
the incidence is 15-20 new cases per 100,000 children
per year [5]. These rates may vary by region of the
country, with higher incidence rates in certain areas,
such as the Tula, Kemerovo, and Ulyanovsk regions.

According to the National diabetes register, there
are more than 30,000 children and adolescents with
type 1 diabetes in the Russian Federation, and the
number of new cases continues to grow every year,
with an average annual increase of 2.8. The disease
is characterized by an acute onset with pronounced
symptoms such as thirst, weight loss, and frequent
urination. These data emphasize the importance of
early diagnosis and high-quality monitoring of children
at risk of developing diabetes, as well as the need to
develop prevention and timely treatment programs.

In the North-West region of the Russian Federa-
tion, including St. Petersburg, the prevalence of DM1
among children is even higher than in other regions of
the country. Studies show that the incidence of DM1 in
the Northwestern Federal District (NWFD) is 15.66 per
100,000 children. This figure is the highest among all
federal districts of the Russian Federation, which in-
dicates the importance of monitoring and prevention
in this region and requires attention to issues of dia-
gnosis and provision of high-quality medical care to
children suffering from this disease.

The increase in the incidence of DM1 in recent
decades and the improvement in the prognosis of the
disease lead to an increase in the number of children
who require orthodontic treatment. However, despite
the increasing attention to this issue, there is a lack of
systematic data on the specific features of orthodontic
care for children with DM1 [6].

Thus, type 1 diabetes mellitus in children is a se-
rious problem that requires special attention to dia-
gnosis, treatment and management of the disease.
Global trends show an increase in the prevalence of
this disease among children, which makes it an impor-
tant topic for medical research and the development of
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new approaches to treatment and prevention. DM1 in
children and adolescents not only affects metabolism,
but can also significantly impact the development of
dentofacial anomalies (DFA). Numerous studies show
that predisposition to DFA in children with DM1 may
be associated with genetic and epigenetic factors [7].

In DM1, growth retardation is also common, which
leads to disturbances in the formation of the jaws and
teeth [8].

Increased susceptibility to periodontal diseases in
DM1 also affects the development of DFA. Periodon-
titis can cause gum recession and loss of dental tis-
sue at an early age, which in turn leads to disruption of
the anatomy of the stomatognathic system. Scientific
studies conducted in 2015-2024 discussed the high
prevalence of periodontal diseases in children with
diabetes and their association with DFA [9-11].

Chronic hyperglycemia, characteristic of DM1, can
lead to impaired tooth mineralization and decreased
tooth strength. This increases the risk of caries and
other dental diseases that may contribute to the de-
velopment of anomalies. Many studies emphasize the
relationship between glucose levels and the condition
of tooth enamel [12]. It has also been established that
changes in the composition and properties of oral fluid
affect tooth mineralization [13].

AIM AND TASKS

The aim of this study is to analyze the characte-
ristics of orthodontic treatment of children with DM1,
identify specific problems and develop recommenda-
tions for optimizing orthodontic treatment approaches
in this group of patients.

Tasks

1. Assess the condition of the oral cavity and the
stomatognathic system in children with DM1.

2. Identify common malocclusion among this cate-
gory of patients.

3. Study the impact of DM1 on the course and re-
sults of orthodontic treatment.

4. Compare the characteristics of orthodontic treat-
ment of children with DM1 to control group without this
disease.

5. Develop recommendations for orthodontists on
the management of patients with DM1.

128 2024
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MATERIALS AND METHODS

The study involved patients of a dental clinic who
had visited an orthodontist for an initial consultation.
Based on the results of the survey (filling out a health
questionnaire), a control group was determined, which
did not include patients with an established diagno-
sis of DM1. The first group included 38 patients aged
8-11 years. The second group consisted of 17 patients
of the same age with an established diagnosis of DM1.
All patients sought orthodontic treatment.

RESULTS

When identifying complaints from patients (their
legal representatives) of the second group, compared
to the control group, not only the main complaint about
the presence of malocclusion was identified, but also
complaints about dry mouth (xerostomia). The pre-
sence of xerostomia in children and adolescents with
diabetes is associated with disorder of salivation,
which can be a consequence of both the disease itself
and the use of hypoglycemic drugs. This situation is
confirmed by the data of a study conducted in 2019
[14]. It indicates that most patients with DM1 have
symptoms of dry mouth, which increases the risk of
caries and infections.

Change in mucous membrane color. In children and
adolescents with DM1, a change in the color of the mu-
cous membrane is often observed. It can acquire a pale
or yellowish tint, which is associated with disruptions in
the microcirculation and metabolic processes. This is
confirmed in one of the studies published in 2017 [15],
which noted changes in the vascularization of the mu-
cous membrane in diabetic patients.

Bleeding gums by tooth brushing.

Presence of long-term non-healing wounds, espe-
cially during professional dental cleaning, which may
be associated with metabolic and vascular innerva-
tion disorders. Such processes indicate slowing hea-
ling of the oral mucosa as a result of chronic hyper-
glycemia.

During clinical check-up of patients in the second
group, compared to the control group, it was found that
the oral mucosa in patients had a number of characte-
ristic changes.
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Changes in the structure and color of the mucous
membrane, presence of gingivitis. This is explained by
the high risk of periodontal diseases in this group of pa-
tients. According to an analysis of scientific literature,
including the results of one study conducted in 2016,
the prevalence of gingivitis in children with DM1 is 75%,
which is significantly higher than in healthy children. In
turn, chronic gingivitis and susceptibility to infection
can lead to loss of dental tissue and caries [16].

Some patients came to the clinic with symptoms of
stomatitis. As is known, patients with DM1 are also at in-
creased risk of infectious diseases of the oral mucosa,
such as stomatitis and candidiasis. This is due to im-
mune system disruption and increased salivary glucose
level, which creates favorable conditions for the growth
of pathogenic flora. Many studies have noted that up to
40% of patients with diabetes suffer from fungal infec-
tions [17].

There were no significant differences between the
groups in terms of the severity of the anomaly. Patients
in all groups had malocclusion to varying degrees that
required orthodontic treatment. Basically, starting from
the age of 8, the anomalies corresponded to codes K07.0,
namely K07.2 Anomalies of dental arch relationships,
then, after 10 years, they corresponded to the codes
K07.2 Anomalies of dental arch relationships and K07.3
Anomalies of tooth position (according to ICD-10).

When assessing the impact of DM1 on the course
and results of orthodontic treatment, it should be noted
that in such patients, compared to the control group, a
choice was more often made based on indications for

Fig. 1. The design of the OT-orthodontic corrector

Puc. 1. KoHcTpyKums optoaoHTMYeckoro OT-koppekTopa
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the use of orthodontic devices made of medical soft
and elastic materials (Fig. 1).

During the control check-ups, when patients came
for activation of the device, the condition of the mu-
cous membrane and adjacent soft tissues, which the
device exerts pressure on, was constantly assessed. In
cases of using orthodontic appliances in two groups,
identical in design with a screw and pushers, protrac-
tors, patients from the DM1 group more often came
for additional visits, because some parts of the devi-
ces exerted pressure on the mucous membrane. Due
to this, there were violations of the modes of use and
activation of the orthodontic appliances in the DM1
group of patients compared to the control group and,
as a consequence, an increase in the treatment time.
The measures to activate the screw, pushers and other
elements were not carried out simultaneously, but alter-
nately or through visits for the same reasons — to en-
sure minimal impact on the tissues and enamel of the
teeth. And therefore, when treating patients with DMT,
the simplest in technical execution designs of ortho-
dontic appliances were chosen, for example, such as
OT-orthodontic correctors. Patients were more often
recommended to undergo professional dental clea-
ning and received additional oral hygiene training. With
such patients, when they came for control visits, con-
versations were held and recommendations were given
in extremely friendly and solicitous tone, taking into
account the above difficulties on their part during the
treatment and their special psycho-emotional status.

During the treatment of such patients, periodon-
tal specialists were more often contacted to eliminate
problems with soft tissues.

In addition to the recommendations for orthodontic
treatment of such patients, it is necessary to conduct
a general health assessment, namely: before starting
orthodontic treatment, it is necessary to conduct a com-
plete medical check-up, including blood glucose mo-
nitoring. This is important, since poor compensation of
diabetes can lead to complications such as infections
and delayed healing.

When choosing devices, it is necessary to take into
account the condition of the gums and teeth. It is recom-
mended to use appliances with minimal load to prevent
tissue damage, since diabetes can lead to a decrease in
the strength of teeth and tissues.
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a/a

b/6

Fig. 2. The stages of application of orthodontic devices in the treatment of severe malocclusion: a — on removable
devices; b — on fixed appliance

Puc. 2. 3tanHocTb NPUMEHEHUA OPTOAOHTUYECKMX annapaTos Npu A€YEHUU CAOXKHbIX aHOMaAWI OKKAKO3UMW: @ — Ha CbeMHbIX
annapatax; 6 — Ha HECbEMHbIX annapatax
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Type 1 diabetes mellitus has a significant impact
on the oral tissues and skeletal system, making ortho-
dontic treatment challenging. Research has shown that
patients with diabetes have impaired alveolar bone re-
modeling and increased tooth mobility, which is asso-
ciated with chronic hyperglycemia and metabolic disor-
ders in the body. This is especially true for patients with
poor glycemic control, as such patients are at increased
risk of inflammatory diseases and unpredictable tooth
movement during treatment. Therefore, complex ortho-
dontic plans should be avoided, broken down into sta-
ges, and some limitations in tooth movement should be
taken into account (Fig. 2, a, b).

Thus, orthodontic treatment in children with type 1
diabetes requires careful planning, including stabiliza-
tion of blood sugar levels, monitoring of the condition of
the gums and teeth with the use of the minimum possi-
ble physiological loads on the teeth to avoid complica-
tions and ensure successful treatment.

CONCLUSION

Clinical guidelines and protocols for orthodontic treat-
ment of patients with malocclusion and type 1 diabetes
mellitus, approved by the Russian Ministry of Health of
the Russian Federation, describe various aspects of diag-
nosis, treatment and prevention [19-22]. The main focus
is on how diabetes affects the stomatognathic system
and the importance of taking this influence into account
when planning orthodontic treatment.

Our study showed that it is necessary to determine
the general health of patients with DM1. Before starting
orthodontic treatment, it is necessary to conduct a tho-
rough medical check-up of the patient for the presence
of concomitant diseases associated with diabetes. It is
necessary to develop an individualized treatment plan
and adapt the choice of treatment method to the oral con-
dition of patients with DM1. At the same time, minimally
invasive techniques can reduce the risk of complications.

OPUTUHANDHDBIE CTATbH

When choosing appliances, preference should be given
to devices that do not interfere with oral hygiene and do
not have sharp edges in their design that can injure the
mucous membrane. The increase in the duration of ortho-
dontic treatment should be taken into account.

It is important to regularly check the condition of the
gums and mucous membrane in this group of patients,
especially during treatment, to prevent the development
of periodontal disease and caries. Given the impact of
chronic disease on the psychoemotional state of children,
it is recommended to provide support and advice to help
cope with stress and improve the quality of life.
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AONOAHUTEAbHAA UHO®OPMALUA

ABTOp npounTan u 0fo6pun GUHaNbHY BEpPCULD
nepep, nyénukaumen.

KoH$nuKT MHTepecoB. ABTOp feKnapupyeT oTcyT-
CTBUWE AIBHbIX U NOTEHLMUANbHbIX KOHPINKTOB UHTEpe-
COB, CBAI3aHHbIX C Ny6iMKaL el HacToALW el cTaTby.

WcTounnk ¢uHaHcupoBaHua. ABTOp 3asBnseT 06
OTCYTCTBWM BHELHEro GuHaHCMpOBaHUA Npu NpoBe-
AEeHUU uccnepoBaHus.

WHdopmupoBaHHOe cornacue Ha ny6nmkaumio. ABTop
MoNy4nn NUCbMEHHOE Corfiacue 3aKOHHbIX NpeAcTaBuTe-
nei NauneHTOoB Ha Ny6nuKaLmMi MeaULMHCKUX JaHHbIX.
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