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Abstract. The state of oral mucosa in patients with type 2 diabetes. Shnaider S.A., Skyba V.Ya., Skyba O.V.,
Babenya H.O., Varzhapetian S.D. Aspects of the relationship between somatic and dental diseases are multifaceted.
The bidirectional, mutually aggravating nature of the relationship between somatic and dental pathology is exemplified
by diabetes mellitus. Numerous studies indicate that uncontrolled diabetes contributes to a multiple increase in the risk
of caries and tooth loss, damage to the salivary glands, periodontium and oral mucosa. Given that diabetes affects all
the main components of the etiology and pathogenesis of dental diseases, the urgent task of dentistry is to develop
adequate methods for the treatment and prevention of dental pathology due to the presence of diabetes in the patient,
which cannot be done without assessing the dental status of patients in this category. The purpose of the study was a
comparative assessment of the state of oral tissues in patients with type 2 diabetes and in people of the similar age
without somatic pathology. We examined 70 patients aged 34-48 years, of which 35 patients with type 2 diabetes and 35
healthy individuals of the similar age. Recruitment of patients with diabetes was carried out on the basis of the
Communal non-profit enterprise "Odessa Regional Endocrinological Dispensary.” All patients were clinically and
radiologically examined. It was shown that the prevalence and intensity of the carious process in people with diabetes
did not differ from the control group, however, the “E” component prevailed in the structure of the DEF index, the need
for prosthetics was 79.1%. Hygiene was by 21.8% worse. All patients with diabetes were diagnosed with generalized
periodontitis with the prevalence of an exacerbated course (25.7% more) and a direct dependence of the severity of
periodontitis from the degree of decompensation of diabetes. Periodontal indices in patients with diabetes were
increased: PMA index — by 70.6%, bleeding index — by 2 times, Russell index — by 1.9 times. In 63.6% of patients with
diabetes, changes in the oral mucosa were noted. 25.7% of patients noted the development of candidal stomat-
itis/glossitis in the past. The functional activity of the salivary glands was reduced by 38.1%. Microcrystallization of
saliva in patients with diabetes is represented mainly by IV and V classes according to Leus-Kukina, which indicates its
reduced mineralizing ability and the maximum risk of dental caries development.

Pegepar. CocTosiHHe TKaHeil MOJOCTH PTa y MAIHEHTOB ¢ caxapHbiM anaderom 2 Tuma. uaiinep C.A.,
Ckuoa B.SI., Ckubda A.B., badens A.A., Bap:xkanersn C.J0. Acnexmobi 63aumocessu comamuyeckux u cmomamonozu-
Yyeckux 3a0071e8aHUll HOCAM MHO20ZPAHHBIU Xapakmep. [[@YHanpasieHHblil  63aUMOOMALOWAIOWUL  XAPAKMeD
83AUMOCE53U COMAMUYECKOU U CIMOMAMOIOSUYECKOl NAMONLOSUU NPOsGISEeMcsl HA NpumMepe CaxapHozo ouabema.
Mnozouucnennvie UCcre008anusi CGUOECMENbCMEYION O MOM, YMO HEKOHMPOIUPYeMblll CcaxapHwlli ouabem Cho-
cobcmeyem MHO20KDAMHOMY YBeIUYEHUIO PUCKA PA38UMUs Kapueca U nomepu 3y006, NOPAJICEHUsL CIOHHBIX JiCele3,
mKanel napoooHma, CIU3UCMOU 000IOYKYU NOJOCMU pma. Yuumvieds mo, ymo caxapHulil ouabem 3ampazugaem ce
OCHOBHbIE COCMABNAIOWUE IMUOLOSUU U NAMO2EHEe3d CMOMAMOIOSUYECKUX 3a00Ne6aHUll, AKMYanvbHou 3adayell
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CMOMAMONO2UU  SGIAEMCsl PA3PAOOMKA A0EKEAMHBIX Meno008 JieueHUss U NPOGUIAKMUKY CIOMAMOIOSUYECKOU
namonozuu, 0OYCIO6NIEHHOU HAIUYUEM Y NAYUEHMA CAXAPHO20 Ouabema, Ymo He803MOJICHO cOenamb 6e3 OYeHKu
CMOMAMONO2UYECKO20 CIMamyca nayuenmos Oannou xamezopuu. Llenv ucciedosanusi - cpasHumenvHas OYeHKA
COCMOsIHUSL MKAHell NoLoCmu pma y OObHbIX CaxapHuiM ouabemom 2 muna u y auy aHaiocuyHo2o eospacma 6es
comamuueckou namonozuu. Obcreoosano 70 nayuenmos 6 6ospacme 34-48 nem, uz xomopwvix 35 O0nbHBLIX caxapHbim
ouabemom 2 muna u 35 npakmuuecku 300pOo8bIX JUY aHaLo2UuHO20 603pacma. Habop nayuenmos ¢ caxapnviv
ouabemom nposeden Ha 0aze Kommynanvnoeo nexommepueckozo npeonpusmus «Odecckuil 00OIACMHOU HOO-
Kpunono2udeckuil oucnancep». Bce nayuenmuol Obiiu KIUHUYECKU U penmeeHonocudecku oocredosansl. Iloxkazano, umo
PACHPOCMPAHEHHOCHb U UHIMEHCUBHOCMb KAPUOZHO20 NPOYeccd y MUY C CaxapublM Oudbemom He OMIUYaiacs om
KOHMPOALHOU 2pynnvl, 0OHako 6 cmpykmype undexca KIIY npesanuposan xomnonwenm «Y» (na 40% oonvue),
HyJcoaemocms 6 npomesupoganuu cocmasuna 79,1%. Ypoeeno eucuenvt ovin na 21,8% xyoice. Bcem nayuenmam c
caxapuvim Oouabemom 0wl nocmaeieH OuazHo3 I enepanuzo8auHvlili NAPOOOHMUM C NPeBalUpPOBaHUeM OOTbHLIX C
obocmpuswiumca medenuem (Ha 25,7% Oonvuie) u npAMOU 3A8UCUMOCTIBIO CIMENeHU MAXCcecmu NapoOOHMUmMa om
cmeneHu 0ekomneHcayuu caxapHnozo ouabema. IlapooonmanbHuvle UHOEKCbl y NAYUEHMO8 C CAXAPHLIM Ouadbemom Ovlau
nogulutenvl: unoexc PMA — na 70,6%, unoexc kposomouusocmu — 6 2 pasa, unoexc Paccena — ¢ 1,9 paza. V 63,6%
OONLHLIX CaxapuviM OUAbemomM OMMEYANUCy USMEHEHUsl CAUUCMoU obonouku norocmu pma. Y 25,7% nayuenmos
OMMeYanioch pazgumue KaHoudo3H020 CIMOMAMUMA/2IOCCUMA 8 NPounomM. DYHKYUOHANbHAS AKMUBHOCIb CIIOHHBIX
arcenes ovina cuudicena na 38,1%. Mukpoxpucmaniuzayus ciioHsl y NAYUEHMOS C CAxapHubim Ouabemom npeocmagiend,
6 ocnoerom, IV u V kanaccamu no Jleycy-Kykunoti, umo ceudemenbcmeyem O HOHUJICEHHOU ee MUHepanusyoujeli

CNOCOOHOCIU U MAKCUMATbHOM pucke paszsumius Kkapueca 3_)/606‘.

Aspects of the relationship between somatic and
dental diseases are multifaceted due to the fact that
almost all diseases of the internal organs to some
extent are reflected in the oral cavity [6, 13].

A large group of diseases of the oral cavity are
symptomatic stomatitis, periodontitis, caries which
occur in disorders of the endocrine system and,
above all, in diabetes [15].

Diabetes mellitus (DM) is a steadily progressing
disease and is recognized worldwide as a non-
infectious epidemic. According to the International
Diabetes Federation (IDF), there are currently 382
million people with diabetes in the world, and by the
year 2030 the total number of people with diabetes is
supposed to reach 592 million [11].

Epidemiological studies of diabetes in Ukraine
also show a steady increase in the number of patients
in the population (by 5-7% annually). In total, in
2017, there were 1.5 million patients with diabetes
in Ukraine, more than 8.5 thousand of them are
children. However, experts believe that in fact the
prevalence of diabetes in our country is 2-2.5 times
higher due to undiagnosed cases of the disease [10].

Type 2 diabetes is a heterogeneous and multi-
factorial disease. The disease develops in the system of
metabolic syndrome and is the basis for the deve-
lopment of cardiovascular disease, lesions of the
central nervous system, nephro- and rhinopathy [1, 12].

In type 2 diabetes insulin is produced in normal
amounts or even in increased amounts but the
mechanism of interaction of insulin with the cells of
the body is disrupted (insulin resistance is formed).
The main cause of insulin resistance is dysfunction
of membrane receptors for insulin, and, above all, in
obesity (the main risk factor, 80% of diabetics are
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overweight) — the receptors become unable to
interact with the hormone due to changes in their
structure or quantity [14].

Diabetes mellitus is a serious socio-medical prob-
lem due to its wide prevalence, constantly progres-
sing nature of metabolic disorders, early develop-
ment of vascular disorders, lesions of the oral
mucosa, the presence of candidiasis [7, 9].

Hyperglycemia causes a double effect on the
condition of the oral cavity: on the one hand, increa-
sing level of glucose in the oral fluid promotes the
reproduction of the microflora, on the other — the end
products of glycolysis, formed in hyperglycemia, lead
to increased mediators of inflammation [4].

Given that diabetes, in one way or another,
affects all major components of the etiology and
pathogenesis of dental diseases such as bacterial
invasion, protective properties of the body and oral
tissues, reparative properties of the latter, blood
circulation and metabolism in them, the urgent task
of dentistry is development of adequate methods of
treatment and prevention of dental pathology caused
by diabetes, which cannot be done without assessing
the dental status of patients in this category.

The aim of the study was to study the condition
of oral tissues in patients with type 2 diabetes
mellitus in a comparative aspect with persons of
similar age without somatic pathology.

MATERIALS AND METHODS OF RESEARCH

In clinical and laboratory studies 70 patients aged
34-48 years of which 35 patients with type 2
diabetes (main group) took part. Practically healthy
35 individuals of the same age were in the control
group. The criteria for exclusion of patients from the
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control group were the presence of concomitant
somatic pathology (especially in the stage of decom-
pensation), long-term use of drugs, bad habits, etc.

Recruitment of patients was carried out on the
basis of the Municipal Non-Profit Enterprise "Odesa
Regional Endocrinology Dispensary" of the Odesa
Regional Council. Clinical and laboratory exami-
nation of the dental status of patients was conducted
on the basis of the State Establishment "Institute of
Stomatology and Maxillofacial Surgery of National
Academy of Medical Sciences of Ukraine" (Odessa).

Dental examination of patients to identify patho-
logical changes began with the collection of
anamnesis, assessment of the general condition of
the body, a detailed clinical examination of the oral
cavity. Visual examination of the oral cavity of
patients determined the color of the mucous mem-
brane, its moisture, the presence of plaque and
elements of the lesion, edema, folding, consistency
of saliva, quality of oral care was assessed.

The condition of the hard dental tissues was
assessed by the DEF index (WHO). The state of oral
hygiene was assessed using the Green-Vermilion
indices taking into account the component of tartar,
Silness-Loe and Stallard [8].

To assess the condition of periodontal tissues, PMA
index (in%), Schiller-Pisarev test, gum bleeding index
(according to Miillemann-Cowell), Russell periodontal
index (PI) were used, the depth of probing of
periodontal pockets (PC) was determined [ 8].

Orthopantomography (ORTHOPHOS XG 3, Si-
rona, Germany, X-ray tube characteristics 80 kV,
10 mA) was performed to assess the degree and
nature of bone destruction of alveolar processuses
and to clarify the diagnosis.

Periodontal diagnosis was established according
to the classification of periodontal diseases by
Danilevsky NF [8].

To assess the functional state of the salivary
glands, the rate of salivation by the method of Leon-
tiev VK, Petrovich YuA. was evaluated [2]. The mi-
neralizing function of saliva was determined by the
method of Leus PA [5].

Statistical processing of the obtained results was
performed by biostatistical methods of analysis on
an IBM PC personal computer in the licensed soft-
ware packages MS Excel 2010 and Statistica 6.1
(StatSoftInc., Serial N AGAR909E415822FA) in
Windows XP mode. The arithmetic mean, standard
deviation, reliability was calculated. When deter-
mining the degree of probability, accuracy <0.05,
P=95.0% was accepted. Quantitative results in the
samples were evaluated using Student's t-test for
dispersed samples [3].

RESULTS AND DISCUSSION

The clinical examination of patients with diabetes
revealed a high prevalence of dental caries, which
was 94.8% and did not differ from the control group
of practically healthy patients (95.7%) (Table 1).

Table 1

The condition of hard dental tissues and periodontal tissues in patients
with type 2 diabetes mellitus (M+m)

Grot‘lps of Prevalen?e of DI:ZF, PMA index,% Bleedm.g index, PC depth, Russel. Index,
patients dental caries,% points points mm points
Control 95.7 14.50+2.0 37.64+8.5 1.05+0.10 0.82+0.09 2.10+0.25
group
Main group 94.8 14.10+1.8 64.20+9.4 1.99+0.17 4.93+0.6 3.99+0.25
(type 2 diabetes) p=0.039 p=0.00001 p=0.00001 p=0.001

Note. p - probability index calculated in relation to the control group.

The degree of dental caries in patients with diabetes
was distributed as follows: a high and very high degree
prevailed (74.5% and 22.4%, respectively), the average
degree of damage was only 3.1%.

As for the intensity of the carious process, it was
also identical in the study groups (14.5 + 2.0 points
in the control group, 14.1+1.8 points in people with
diabetes), but the ratio of the components "decay",
"extracted", "filled"teeth in the total DEF index were
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different. Thus, in the main group, component D was
14.3%, component F was 34.3%, and component E
was 51.4%. In the comparison group, component D
was 31.5%, component F was 57.1% and component
E was 11.4%. The obtained data indicate that in
patients with diabetes in the structure of the DEF
index, component E predominates, which indicates a
large number of missing teeth (Fig. 1).
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extracted
11,4 %

filled
57,1 %

decay (carious)
31,5 %

Control group

extracted
51,4 %

decay (carious)
14,3 %

filled
34,3 %

Main group (DM)

Fig. 1. Structure of the DEF index in patients of different observation groups

As a result of secondary adentia in people with
diabetes, their high need for prosthetics and tooth
restoration attracts attention. The need for
prosthetics was 79.1%: in non-removable prosthetics
— 26.8%, in removable — 24.7%, in removable and
non-removable — 23.71%.

Determining oral hygiene state in diabetes
patients, an insufficient level of oral care was
revealed. Thus, satisfactory and good hygiene was in
52.5% of patients (which was by 21.8% less than in
the control group with the same level of hygiene), in

156

43.9% of patients oral hygiene corresponded to the
indicators of unsatisfactory and poor (by 18.2%
more than in the control group) (Table 2).

According to the results of clinical and radio-
logical study of periodontal tissues, all 100% of
patients with diabetes were diagnosed with gene-
ralized periodontitis (GP): 57.1% of patients were
diagnosed with initial — I degree of GP, 32.5% of
patients — I-1I degree of GP, in 10.4% — II-III degree
of GP severity.

Licensed under CC BY 4.0
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Table 2

State of oral hygiene in patients with type 2 diabetes mellitus

Level of oral hygiene,% Hyg(l;}) il::)hces
Groups of
patients
good satisfactory unsatisfactory poor Silness-Loe, Stallard,

(0-0.6 points) (0.7-1.6 points) (1.7-2.5 points) (2.6 or more points) points points
Control 25.7 48.6 22.9 2.8 0.93+0.08 0.98+0.10
group
Main group 20.0 325 325 11.4 1.86+0.30 1.82+0.40
(type 2 p=0.0038 p=0.04
diabetes)

Note. p — probability index calculated in relation to the control group.

In the control group, the structure of periodontal
disease was as follows: chronic catarrhal gingivitis
was diagnosed in 45.7% of patients, primary I
degree of GP — in 28.6% of subjects, I, I-II degree of
GP —in 25.7% of people.

With regard to GP course, in the main group
exacerbations of GP were diagnosed in 45.7% of
people, in the control group periodontal diseases in
the exacerbation stage were in 20.0% of patients.

There was a direct dependence of the severity of
GP on the degree of decompensation of diabetes.
When examining patients with compensated and
subcompensated diabetes, the number of people with
GP of III severity was 5.7%, among patients with
decompensated diabetes — 19.8% (Fig. 2).

When collecting the anamnesis, patients noted
bleeding gums during brushing for many years, as
well as fetor oris, rapid plaque formation, swelling,
bright red color of the gingival margin, tartar
deposits, pain in the gums.

The index assessment of the condition of perio-
dontal tissues in people with diabetes revealed high
values of the PMA index (64.2+9.4%), which
indicates a severe degree of symptomatic gingivitis
(p=0.039).

The bleeding index in patients with diabetes was
by 1.89 times higher than in patients without somatic
pathology (p=0.00001). The index of PI (Russel)
(3.99£0.25 points, p=0.001) indicated a moderate
and severe degree of GP in patients of the main
group.

Along with periodontal pathology in 63.6% of
diabetes patients there were changes in the oral
mucosa — edema, punctate hemorrhages on the pala-
tine arches and the inner surface of the lower lip,
dryness and atrophy of the papillae of the tongue,
erosion of the cheek mucosa. 25.7% of patients with
diabetes had a history of candidal stomati-
tis/glossitis.

One of the earliest and most frequent mani-
festations of diabetes is an impairment of the
secretory function of the salivary glands, which
leads to xerostomia, accompanied by complaints of
dry mouth.

When studying the functional activity of the
salivary glands in all examined patients with
diabetes, hyposalivation associated with structural
and functional changes in the vessels of the salivary
glands was found. Patients reported dry mouth. On
examination, viscosity and a small amount of oral
fluid were noted. The salivation rate in the main
group was 0.39+0.02 ml/min, in the control group —
0.63£0.04 ml/ min, which was by 38.1% more
(p=0.0001).

Microcrystallization of saliva in patients with
diabetes is represented mainly by IV and V classes
according to Leus-Kukina, this indicates its reduced
mineralizing ability and the maximum risk of dental
caries.

Thus, the results of a comparative assessment of
the dental status of patients with diabetes and people
of similar age without somatic pathology found that
hyperglycemia leads to a more severe course of
periodontal disease, reduces the functional activity
of the salivary glands, which coincides with the data
obtained by Kilmukhametova Yu.H. et al. [13],
Sadeghi R. et al. [15]. As for the indicators of the
carious process, its prevalence and intensity were
almost the same in the comparison group and in
people with diabetes, which coincides with the data
of Sadeghi R. et al. [15], however, the established
fact of the prevalence of extracted teeth over decay
and filled ones in people with diabetes attracts the
attention.

When prescribing treatment and means of
preventing dental pathology to patients with diabetes
mellitus, one should take into account the identified
disorders in the tissues of the oral cavity and the
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pathogenesis of their development, this is directly The results of the study can serve as a theoretical
related to the presence of somatic pathology, namely and methodological basis for the search and
diabetes, and planning dental treatment to diabetes development of multifunctional correctors and
patients is recommended only after consulting with  schemes for the prevention and treatment of dental
an endocrinologist. pathology in patients with diabetes.

GP III degree
5,7 %

GP II degree
31,4 %

GP I degree
62,9 %

Patients with compensated or subcompensted DM

GP III degree
19,8 %

GP I degree
37,3 %

GP II degree
42,9 %

Patients with decompensated DM

Fig. 2. Structure of periodontal diseases in patients with DM depending on DM compensation degree
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CONCLUSIONS

1. The presence of type 2 diabetes mellitus in a
patient is a risk of developing or aggravating
inflammatory-dystrophic periodontal diseases.

2. The severity of generalized periodontitis in
patients with diabetes directly depends on the degree
of compensation of somatic disease.

3. Clinical and laboratory examinations of pa-
tients with diabetes indicate that patients in this
group need not only regular medical examination
and prevention of dental complications of diabetes in
the oral cavity, but also constant therapeutic and
orthopedic treatment of dental pathology.

4. Detected disorders of salivary glands, salivary
mineralizing function, poor oral hygiene and more
aggressive course of inflammatory-dystrophic
periodontal disease may form the basis for the
development of new methods of treatment and
prevention of dental diseases.

5. If patients are diagnosed with generalized
periodontitis of II-I1I degree of severity with severe
hyposalivation, it is recommended to consult an
endocrinologist with a study of blood sugar index.

Conflict of interest. The authors declare no
conflict of interest.
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