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Diseases of the endocrine glands among
the population of children attract the special
attention of scientists and clinicians. This is
because at present, the endocrinological mor-
bidity of children and adolescents in Ukraine
consistently occupies one of the leading places
in the structure of all diseases [1-3].

In our country, there is an increase in the
number of patients with various endocrinopa-
thies, but the most common among them are
diabetes mellitus (DM) and thyroid diseases.
They account for more than 80% of all endo-
crine pathology. Diabetes mellitus is one of the
most serious diseases in terms of its course and
complications. The analysis of statistical data
is discouraging, showing that the prevalence
of this disease is increasing. This is, to some
extent, due to the poor quality of preventive
examinations of children and the insufficient
detection of endocrine pathology by primary
care doctors [4, 5].

Studies of national and foreign scientists
have consistently shown that the body is an
integral system and any disorders of the en-
docrine system are accompanied by changes
in various organs and systems, including the
dentition. For the first time, the connection bet-
ween DM and changes in the oral cavity was
established by Seifert in 1862 [6, 7]. Therefore,
at the moment, more and more attention of re-
searchers and practicing dentists are being at-
tracted to the peculiarities of the development
of dental diseases in children suffering from
endocrinopathies [8, 9].

It is known that DM disrupts all types of
metabolism, causes changes in cellular and hu-
moral immunity, and is characterized by per-
sistent haemorrhage (increased blood viscosity,
aggregation capacity of erythrocytes and plate-
lets, fibrinolytic activity of plasma, decreased
blood flow), neuroregulatory disorders, and
slowing of regenerative and reparative pro-
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cesses. The development of DM complications
is associated with hyperglycaemia and patho-
logical changes in blood vessels and the peri-
pheral nervous system. Therefore, an individu-
ally chosen treatment regimen, following the
recommendations of an endocrinologist, and
maintaining a diet contribute to the long-term
compensation of DM and slow the progression
of diabetic complications [10, 11].

The negative impact of DM on oral tissues
is carried out through the following mecha-
nisms:

* increased activity of matrix metallopro-

teinases (collagenases);

* increased glucose content in the oral flu-
id, which leads to dysfunction of the cells
of the mucous membrane and periodon-
tal tissues, decalcification of teeth, and,
accordingly, tooth decay and affects the
microbiocenosis of the oral cavity;

* vascular changes;

* disruption of the immune response, re-
sulting in a weakening of neutrophil
function and a hyperreactive monocytic
response, which leads to the destruction
of oral tissues;

* glucose binding to tissue proteins [3,
12-14].

A persistent increase in blood glucose con-
centration is accompanied by the accumulation
of glycated haemoglobin, which negatively af-
fects the condition of many organs and tissues,
causing the development of severe complica-
tions such as diabetic nephropathy, angiopa-
thy, neuropathy, ophthalmopathy, micro- and
macroangiopathy. Children with DM have a re-
duced immune system response and severe in-
fectious diseases. And almost all patients with
diabetes have dental pathology [14, 15].

The most severely affected are those organs
of the oral cavity in which the vessels carry the
maximum functional load. First of all, these
are periodontal tissues, although other dental
pathologies, such as caries, and inflammatory
and infectious diseases of the oral mucosa and
salivary glands, are more common in diabetic
patients than in children without somatic pa-
thology [16-18].

The first and most frequent symptoms in
patients with DM are dry mouth (xerostomia)
and dry lips due to dehydration in the setting

of polyuria, which is especially pronounced in
children with decompensated diabetes [11].

Dry mouth in children with DM is accom-
panied by increased thirst and appetite. The
mucous membrane is shiny, and hyperaemic,
and catarrhal inflammation covers almost the
entire oral mucosa [14, 19].

The composition and properties of the oral
fluid in children with DM differ significantly
from those of somatically healthy individuals
by all indicators. Especially it concerns enzy-
matic activity. Almost always there is a dis-
ruption of the acid-base balance with a shift
towards acidosis [20, 21].

One of the most significant signs of changes
in the oral fluid is also an increase in glucose
level by almost an increase in comparison with
healthy individuals. There is a direct correla-
tion between the glucose level in the oral fluid
and in the blood [22].

Changes in the oral fluid lead to a dis-
ruption of its main functions, namely, mine-
ralizing, cleansing, and protective, and the
prevalence of demineralization over reminera-
lization, which leads to the development of den-
tal caries [23].

Based on literature data, the etiological
factors of caries in children with type 1 DM
are physicochemical changes in the properties
of oral fluid, increased levels of cariesogenic
bacteria, which depends on the degree of com-
pensation of the disease, as well as structural
and functional features of dental tissues (de-
termined by the composition and structure of
enamel and other hard tissues of the teeth, the
level of enamel permeability, and the functional
state of the pulp), deterioration of self-cleaning
of the tooth surface, rapid formation of dental
plaque in compliance with the regime of oral
hygiene, quantitative and qualitative changes
in the composition of the oral microflora [22,
24-26].

The rapid formation of dental plaque in pa-
tients with DM is due to increased levels of glu-
cose in the oral and gingival fluid, and changes
in the pH of the oral fluid. The high concentra-
tion of glucose in saliva (from 0.44 to 6.33 mg
of glucose per 100 mL of saliva, with a normal
range of 0.24 to 3.33 mg) promotes rapid bacte-
rial growth and tartar formation. In the pre-
sence of metabolic acidosis, an increase in the
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ammonia-producing activity of urease-positive
plaque microflora is detected [21, 23, 27].

Some children with DM have increased
sensitivity to the necks of their teeth. A study
of the initial sensory thresholds in diabetic pa-
tients showed that the values of these thresh-
olds correlate with blood glucose levels. A de-
crease in blood glucose is accompanied by
a significant decrease in pain sensitivity and
an increase in blood glucose is accompanied by
an increase in pain sensitivity. After dental in-
tervention, 60% of patients with DM have de-
creased sensory thresholds [14, 20].

A special place among the manifestations
of diabetes in the oral cavity in children is held
by inflammatory and inflammatory-dystrophic
periodontal diseases.

Periodontal tissue inflammation in children
with DM has a complex genesis. Angiopathy is
the most important factor in the development
of periodontal tissue inflammation in diabetic
patients. The starting point of diabetic micro-
angiopathies is a disorder of carbohydrate me-
tabolism, as well as a disorder of glucosamine
metabolism, which determines the functional
and structural integrity of the basal membrane
of blood vessels. Vascular changes in DM are
peculiar: the lumen of the vessel, as a rule,
does not completely close, but the vessel wall is
always affected [28, 29].

According to the results of studies, the risk
of periodontitis in children with DM is 2.5—
3.5 times higher than in people with an un-
complicated anamnesis. The following changes
are pathogenetically significant for periodon-
tal tissue diseases and diabetes: angiopathy,
primarily at the level of microcirculatory ves-
sels; metabolic disorders, lipid peroxidation,
tropism; osteoporosis and osteolysis; impaired
colonization resistance; secondary immunode-
ficiency and autoaggression. In children with
insulin-dependent DM, in addition to xerosto-
mia and hyposalivation, the progression of in-
flammatory changes in periodontal tissues is
detected, and the intensity and rate of plaque
formation increases. Significant progression of
inflammatory phenomena in periodontal tis-
sues and the risk of activation of secondary
microbial and fungal infection are observed
during various changes in blood glucose le-
vels. During the development of the inflamma-

tory process in the periodontium in children,
obligate anaerobic microflora represented by
Porphyromonas gingivalis, Prevotella melani-
nogenica, Streptococcus intermedius is detec-
ted; the number of Candida albicans fungi in-
creases, while the number of diphtheroids and
lactobacilli decreases, which is a prognostic fac-
tor in gingivitis [2, 30, 31].

Microangiopathies in DM lead to increased
resorptive processes in bone tissue, and thicke-
ning of the basal microvascular membrane im-
pedes the intake of trace elements and oxygen
diffusion into periodontal tissues, which, in ad-
dition to existing metabolic disorders, inhibits
reparative processes in alveolar bone and mu-
cosa [20, 29].

Particularly interesting are the data on
pathological changes in bone tissue in DM, and
the relationship between hyperglycaemia and
atrophy of the alveolar part. It is noted that in-
sulin insufficiency reduces the activity of osteo-
blasts, the synthesis of collagen, and enzymes
necessary for bone formation. Insulin deficiency
also increases the activity of osteoclasts, which
increase bone resorption. At the same time,
children with diabetes have impaired intesti-
nal calcium absorption, and increased secretion
of parathyroid hormone, which leads to a de-
crease in osteocalcin levels and further pro-
motes bone resorption. Microangiopathy results
in impaired bone nutrition [10, 13].

It is well known that patients with DM de-
velop osteoporosis and reduce the ability to re-
generate bone tissue much earlier than in peop-
le without carbohydrate metabolism pathology
[2, 10].

According to many authors, a typical fea-
ture of periodontal disease in children with DM
at radiological examination is bone damage in
the clinically intact periodontium, characteri-
zed by destructive processes in the bone of the
alveolar part, osteoporosis of the apices of the
interdental septa, which indicates a frequent
discrepancy between clinical and radiological
data [29-30].

In adolescents with generalized periodon-
titis in DM, an imbalance of bone remodelling
processes 1s detected; increased bone resorp-
tion (high excretion of calcium and inorganic
phosphorus in the urine, increased oxyproline
in the urine) with some decrease in bone forma-
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tion, decreased osteocalcin levels in the blood
serum [13, 28].

The data of the investigators showed that in
children with inflammatory and dystrophic pro-
cesses in periodontal tissues in DM, atherogenic
plasma lipid disorders were detected, which were
considered as a risk factor for microcirculatory
disorders in the periodontium [15, 20].

To the present day, a relationship between
DM and candidiasis has been identified. New
environmental factors, lifestyle, and microbial
variability create more and more conditions for
a significant predisposition of diabetic patients
to mycoses [14, 18].

Candida yeast-like fungi are representa-
tives of the normal microbiota of the human
body, including the oral cavity biotope. High
concentrations of glucose in the blood and oral
fluid, xerostomia, and suppression of the pro-
tective properties of the salivary secretion are
the basis for the acquisition of pathogenic pro-
perties by Candida fungi and facilitate their
adhesion, colonization, and invasion of the oral
mucosa [20, 32].

The clinical features of candidiasis in the
setting of pancreatic dysfunction are direct-
ly related to the severity and nature of their
course, the severity of diabetes, and the effec-
tiveness of treatment [11, 16, 18].

The pathogenetic parallels of oral mucosal
candidiasis in DM are due to the following fac-
tors: disorders of various types of metabolism
cause an imbalance in the synthesis of macro-
ergic compounds, resulting in changes in the
synthesis of antibodies, decreased phagocytic
activity of leukocytes and macrophages, de-
creased tissue permeability, weakened compen-
satory reactions of the body, and barrier func-
tions of the skin and mucous membranes [33].

In the oral cavity with candidiasis, the mu-
cosa of the lips, cheeks, tongue, and palate is
dry, thinned, and bright red, with white foci
that form soft lesions. Removal of the layers
reveals an easily bleeding surface with conges-
tive hyperaemia and atrophy of the filiform pa-
pillae [34, 35].

In angular cheilitis (mycotic lichen planus),
there is a thinning of the red border of the lips
and intense hyperaemia of the Klein zone, and
infiltrated, long-standing defects are formed in
the corners of the mouth [36].

Diabetic mycoses are characterized by an
exceptionally long course and a tendency to
deep tissue damage — with the formation of
ulcers, without inflammatory infiltrates, with
flaccid granulations, enlarged regional lymph
nodes, sometimes abscessing infiltrates and
gangrenous decay is possible [37, 38].

Children with DM are often diagnosed with
chronic recurrent aphthous stomatitis (CRAS).
The pathogenesis of CRAS is dominated by dis-
orders of the regulatory function of T lympho-
cytes, which lead to the coordination of helper
and suppressor activity. As a result, the struc-
tural and functional resistance of the oral mu-
cosa decreases. Recurrence in most patients oc-
curs 1-2 times a year and quite often coincides
with a decompensation of DM [14, 39].

One of the manifestations of DM in the
oral cavity is the appearance of leukoplakia.
Initially, large matte areas of cornification of
the oral cavity appear. Later, plaques are for-
med, which progress rapidly, and warty growths,
cracks, and ulcers are observed in the setting
of constant hyposalivation [8, 15].

In most children with insulin-dependent
DM, the tongue is covered with white plaque,
rough, and swollen, with areas of epithelial
desquamation in the form of a geographical
map, red-purple in colour, as well as atrophy of
the filiform and hypertrophy of the mushroom
papillae [35, 38].

It should be noted that the presence of dia-
betes in dental patients complicates all types of
interventions in the oral cavity due to damage
to the microvascular system, bone resorption,
progressive atrophy of the alveolar bone (a part
of it), a decrease in local immune responses,
increased pain sensitivity of the oral mucosa,
which leads to a decrease in periodontal endu-
rance [8, 11, 16].

CONCLUSION

Thus, the analysis of scientific papers
shows the presence of significant pathologi-
cal changes in the oral cavity in children with

diabetes mellitus, which are related to the dy-
namics of the disease and aggravate its course.
Therefore, the planning of dental treatment of
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patients with diabetes at each clinical stage
should be based on a clear understanding of
all pathogenetic chains, manifestations of vari-
ous forms of diabetes in the oral cavity, and
the relationship with the state of carbohydrate
metabolism compensation. It is these difficult
chains of the pathogenesis of the inflammatory
reaction in the oral mucosa and periodontal tis-
sues in the setting of diabetes mellitus that are
still not well studied. Knowledge of the dental
manifestations of diabetes mellitus will help

a paediatrician diagnose the disease in a child
at the preclinical level. Interdisciplinary in-
teraction between paediatricians, endocrinolo-
gists, and paediatric dentists will allow us to
reveal in more detail the common causes and
mechanisms of the pathogenesis of periodon-
tal and oral mucosa diseases in children with
insulin-dependent diabetes mellitus, which will
further allow us to substantiate an integrated
approach to the diagnosis, treatment, and pre-
vention of major dental diseases in children.
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DIABETES MELLITUS AND ITS IMPACT ON THE STATE
OF THE ORAL CAVITY IN CHILDREN

A. 1. Maksymenko, O. V. Sheshukova, T. V. Polishchuk,
V. P. Trufanova, K. S. Kazakova, S. S. Bauman, O. A. Pysarenko

Poltava State Medical University, Poltava, Ukraine
a.maksymenko@pdmu.edu.ua

Today, the number of people with diabetes is growing in all age groups both in our country and around the
world. Diabetes is one of the most serious diseases in terms of its course and complications. It is known that
diabetes destroys all types of metabolism, changes cellular and humoral immunity, is characterized by persis-
tent haemorrhagic and neuromodulatory disorders, and slows down regenerative and reparative processes. The
development of diabetic complications is associated with hyperglycaemia and is accompanied by pathological
changes in blood vessels and the peripheral nervous system.

Studies by Ukrainian and foreign scientists have repeatedly shown that the body is an integral system and
that endocrine disorders are accompanied by changes in various organs and systems, including the dentition.
Although periodontal tissues are the main affected organ, other dental lesions, such as caries, inflammatory
and infectious diseases of the oral mucosa and salivary glands. They are more common in diabetic patients than
in children without somatic lesions. The first and most common symptoms in diabetic patients are dry mouth
(xerostomia) and dry lips due to dehydration with polyuria, which is especially noticeable in children with wor-
sening diabetes. Inflammatory periodontal diseases and inflammatory-dystrophic periodontal diseases occupy
a special place among the symptoms of diabetes in the oral cavity in diabetic children. Vascular damage is of
prime importance in the development of periodontal tissue inflammation in diabetic patients. Microangiopathy
in diabetes mellitus enhances the process of bone resorption.

The analysis of scientific material shows that there are significant pathological changes in the oral cavity of
children with diabetes mellitus, which are related to the dynamics of the disease and worsen its course.

Therefore, the planning of dental treatment of patients with diabetes at each clinical stage should be based
on a clear understanding of all etiological relationships, manifestations of various forms of diabetes in the oral
cavity and their relationship with the corrected state of carbohydrate metabolism.

A literature search was conducted using the databases Web of Science, Scopus, The Cochrane Library,
MedLine, EMBASE and Global Health.

Keywords: diabetes mellitus, children, gingivitis, periodontitis, caries, candidiasis, review.
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LYKPOBWW OIABET TA NOro BNNmB
HA CTAH MOPOXXHWHU POTA Y OITEN

Maxkcumenko A. 1., llemyxkora O. B., Ilonimyx T. B.,
Tpydanosa B. II., Kasakosa K. C., Baymau C. C., [Iucapeunxo O. A.

Ilonmascvruii depacasrut meduuruil yuigepcumem, m. [lonmasa, Yrkpaina

a.maksymenko@pdmu.edu.ua

Ha croromuimHuil 1eHb crocTepiraeThbes 301bIIeHHs KIJIBKOCTI XBOPUX HA I[YKPOBUU aiabeT B ycix Bi-
KOBHX KATeropisix HaceJeHHs HaIol kpainu ta ceity. [lykposuii niaber — o/1He 3 HAUTAKYNX 3aXBOPIOBAHD
3 TOYKHM 30py Iepebiry Ta yckJaaHeHb. Bimomo, 1m0 miabeT pyiiHye BCi BuaAu 0OMiHY PEYOBHMH, 3MIHIOE KJIi-
TUHHHAN 1 TYMOPAJIbHUN IMYHITET, XapaKTepU3yeThCA CTIMKMMU reMOPATIYHUMU 1 HEeHPOMOIYJIATOPHUMU
MOPYIIEHHSIMH, YIIOBIJIBHIOE pereHepaTuBHI Ta perrapaTUuBHI mpolecu. PO3BUTOK Mia0eTUUYHUX YCKJIAHEHD
HOB'I3aHUM 3 TINEPIrIlKeMie0 Ta CYIPOBOIKYETHCA MATOJOTIYHUMY 3MIHAMU B CyQUHAX 1 mepudepudHii
HEpPBOBIM cUCTEMI.

JlocmimsxeHHsa BITUN3HAHUX 1 3apyOlsKHUX BYEHUX HEOJHOPA30BO IIOKAa3yBaJIH, 110 OpraHi3aM — I1e IIlJIic-
Ha cucTeMa. EHIOKPUHHI TOPYIIIeHHS CYIIPOBOIKYIOTHCA 3MIHAMHY B PI3HUX OpraHax i CUCTeMaxX OpraHiaMy
MaJIEHBbKOI'0 IIalfleHTa, B TOMY YHCJIl 1 B 3ybOomesnenHii. TkaHMHN IIapOJOHTY € OCHOBHOK MIII€HHIO, IO
BpaskaeThesA. Xodua, Kapiec Ta 3amajbHl i 1H(peKI[IAHI 3aXBOPIOBAHHSA CJIM30BOI 000JIOHKHU IIOPOKHUHHA POTA
1 CJIMHHUX 3aJI103, TAKOK YaCTIiIle 3yCTpidalThCs y AiTell, XBopuX Ha maiaber, His y ocib 6e3 coMaTHYHOI I1a-
Tosorii. [lepmumu 1 HaRTOMMPEHIMIUMHU CUMIITOMAMH Y XBOPHUX Ha Jiaber € cyxicTh y poTi (KcepocTomist)
1 cyxicTh Ir'y0 BHACJIIOK 3HEBOJJHEHHS Ta I0JI1yPii, 110 0COOJIUBO IIOMITHO y JiTeH 3 TAKKO0 (DOPMOI0 Irepediry
miabery. 3amasibHI Ta 3aNaJIbHO-IUCTPOMIUHI 3aXBOPIOBAHHS IIAPOJOHTY 3aiiMalTh 0COOJIHBE Miclle cepen,
CUMIITOMIB [1iabeTy B IIOPOKHUHI poTa y JiTell, XBOpHUX Ha IykpoBuil giaber. CyquHHe ypaskeHHs Mae IepIio-
psJHe 3HAYEHHS B PO3BUTKY 3allaJIeHHs TKAHWH IIapOJI0HTa y XBOpUX HA miabet. MikpoaHTionaris mpu 1yK-
poBoMy miabeTi cupusie MIPUIBUIIIEHHIO ITPOIleCy pe30opoIrii KICTKOBOI TKAHUHU.

Anaia HAyKOBOIO MaTepiajy CBiOYMTBH, 10 B HMOPOKHUHI poTa IiTel, XBOPUX HA I[yKPOBUI miaber, ic-
HYIOTh 3HAYHI [IaTOJIOTIYHI 3MIHH, SKI OB’ SI3aHI 3 JUHAMIKOIO 3aXBOPIOBAHHS Ta MOTIPIIYIOTH HOT0 mepeodir.

Tomy myIaHyBaHHS CTOMATOJIONYHOIO JIKYBAHHS XBOPUX HA I[YKPOBUM JiabeT HA KOMKHOMY KJI1IHIYHOMY
eTamni Mmae 6a3yBaTHUCA HA YITKOMY PO3YMIHHI BCIX €TIOJIOTIYHUX B3a€MO3B'SI3KIB, IPOSIBIB pi3HUX dopM gia-
06eTy B OPOYKHUHI poTa Ta iX B3aeMO3B'sI3KY 13 CTAHOM KOMIIEHCAII1T By IJIEBOTHOTO OOMIHY.

[IpoBeneno JsiTeparypHUl IOIIYK 3 BUKOpucTaHHAM 0a3 manux Web of Science, Scopus, The Cochrane
Library, MedLine, EMBASE Ta Global Health.

KnwyoBi cimoBa: mykpoBuil giaber, JiTH, MHTIBIT, TAPOJOHTHT, Kaplec, KAHUI03, OTJISA]T.
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