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нервов являются сложной междисциплинарной проблемой, 
в большинстве случаев плохо понимаемой и недодиагности-
руемой неврологами. Клиника многообразна и связана с ги-
перфункцией нервов. Наиболее частыми проявлениями яв-
ляются тригеминальная невралгия, гемифациальный спазм, 
языкоглоточная невралгия. В настоящее время внедрение 
в диагностику стандартного протокола нейровизуализации 
черепных нервов при помощи высокопольных МР-сканеров 
высокой мощности, МР-ангиографии и DVI-трактографии 
позволяет своевременно диагностировать нейроваскуляр-
ный конфликт и определить тактику лечения. Операцией 
выбора в большинстве случаев считается микроваскуляр-
ная декомпрессия, суть которой заключается в отделении 
компримирующего сосуда от нерва и установке прокладки 
между нервом и сосудом.

reziume

Tavis tvinis nervebis hiperfunqciis sindrome-
bi. Tanamedrove midgomebi diagnostikasa da 
mkurnalobaSi (mimoxilva)

1,2a.sirko, 1e.Cexa, 1e.miziakina

1dnepropetrovskis samedicino akademia, ner-
vuli sneulebebis da neiroqirurgiis kaTedra; 
2dnepropetrovskis i.meCnikovis saxelobis regio-
nuli hospitali, ukraina

mimoxilvaSi warmodgenilia retrospeqtuli da 
Tanamedrove samecniero wyaroebis analizi Tavis 
tvinis nervebis neirovaskuluri konfliqtebis 

sakiTxebze, damaxasiaTebeli klinikuri sin-
dromebiT; ganxilulia mkurnalobis upiratesi 
strategiebi, maT Soris – qirurgiuli meTodebi, 
Ziebis siRrmiT - 10 weli (2010-2020 ww.). gaana-
lizebulia gamovlenili 58 relevanturi wyaro 
am paTologiis etiologiis, paTogenezis, klini-
kis, diagnostikis, diferenciuli diagnostikis, 
paTomorfologiuri Sefasebis da mkurnalobis 
stretegiebis Sesaxeb.
gamovlenili literaturis analizis da sin-

Tezis safuZvelze gansazRvrulia Seswavlili 
paTologiis Tanamedrove mdgomareoba, kerZod, 
is, rom Tavis tvinis nervebis kompresiuli sin-
dromebi warmoadgens disciplinaTSoris prob-
lemas, xSirad – cudad gagebuls da bolomde 
aradiagnostirebuls nevrologebis mier. klini-
ka mravalferovania da dakavSirebulia nervebis 
hiperfuqciasTan. yvelaze xSir gamovlinebas 
warmoadgens trigeminuri nevralgia, hemifacial-
uri spazmi, ena-xaxis nevralgia. dRes diagnosti-
kaSi Tavis tvinis nervebis neirovizualizaciis 
standartuli protokolis danergva maRali sim-
Zlavris magnitur-rezonansuli skanerebis, mag-
nitur-rezonansuli angiografiis da DVI-traq-
tografiis saSualebiT iZleva neirovaskuluri 
konfliqtis drouli diagnostikis da mkurnalo-
bis taqtikis gansazRvris saSualebas. SemTxve-
vaTa umetesobaSi arCevanis operaciad iTvleba 
mikrovaskuluri dekompresia, romlis arsi mdgo-
mareobs komprimirebuli sisxlZarRvis mocile-
baSi nervidan da safenis ganTavsebaSi nervsa da 
sisxlZarRvs Soris.

TRAUMATIC BRAIN INJURIES IN CHILDREN 
IN PRACTICE OF PEDIATRIC HOSPITAL IN GEORGIA

Chikhladze N., Kereselidze M., Burkadze E., Axobadze K., Chkhaberidze N.

I. Javakhishvili Tbilisi State University, Faculty of Medicine, Georgia

Traumatic brain injury (TBI) is a leading cause of death and 
disability worldwide and one of the major problems of Public 
Health [1-6]. Mortality from child traumatic injuries is 3-4 times 
higher in middle-income countries than in high-income countries 
[7,8]. Unfortunately, TBI is under-recognized and under-studied, 
particularly in many low- and middle- income countries [9-11]. 
Study of TBI reliable and high-quality data represents the basis for 
elaborating effective strategies for injury prevention [12].

Since 2014 the traumatic brain injury national reporting 
format for the hospitalized patients is in line with the Inter-
national E-health standards (ICD-10 codes for each case, in-
cluding special codes for external causes of the injury, NCSP 
codes for health intervention etc.). Since 2019 the country 
started introducing (piloting) Electronic Health Record 
(EHR) system, which potentially can collect all TBI related 
necessary information.

In 2018, the total number of hospitalized 0-17 age patients 
with TBI diagnosis (ICD-10 - S06) was 2314 in all medical fa-
cilities of Georgia. Patients were hospitalized in different hospi-
tals in Tbilisi and regions, and the biggest number (12,8%) was 
hospitalized in Pediatric hospital. In 33 medical facilities was 
hospitalized up to 5 patients and in 23 medical facilities 5-10 
TBI patients during the year. The aim of the research is to study 
epidemiological features of pediatric TBI based on the example 
of data from the biggest pediatric hospital in Georgia.

Material and methods. In this study we used descriptive sta-
tistics of NCDC official data.

Results and discussion. The total number of pediatric TBI pa-
tients during one year (2018) was 296, among them majority were 
male patients (61,1%), minority of patients were in 15-17 age group 
(12,5%) while in other three age group (10-14; 5-9 and 0-4) patients 
were distributed approximately equally (31,8%, 28,7% and 27,0%). 
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Table 1. distribution of cases according age, gender, mechanism of injury 

Variables
Number of cases (296)

Abc. %
Male 181 61.1

Female 115 38.9
Age   
0-4 80 27.0
5-9 85 28.7

10-14 94 31.8
15-17 37 12.5

Mechanism of injury   
RTI 56 18.9
Fall 197 66.6

Assault 0 0.0
Exposure to inanimate and animate mechanical forces 42 14.2

Other 1 0.3
Type of addressing   

Walk-in 220 74.3
Ambulance 50 16.9

Refferal 26 8.8
Discharge status   

Treatment completed 293 98.9
Died 3 1.00

Table 2. distribution of cases according to the number of hospital days

Variables Total

Distribution of cases according to the number of hospital days 
(296 cases - 1073 hospital days)  

1 day 2-6 days 7-14 days > 15 days and more
abc. % abc. % abc. % abc. %

Male 181 100 55.2 61 33.7 12 6.6 8 4.4
Female 115 61 53.0 47 40.9 5 4.3 2 1.7

Age          
0-4 80 37 46.3 38 47.5 3 3.8 2 2.5
5-9 85 54 63.5 24 28.2 5 5.9 2 2.4

10-14 94 51 54.3 32 34.0 8 8.5 3 3.2
15-17 37 19 51.4 14 37.8 1 2.7 3 8.1

Mechanism of injury          
RTI - V01-V99 56 23 41.1 20 35.7 8 14.3 5 8.9
Fall - W00-W19 197 111 56.3 76 38.6 5 2.5 5 2.5

Assault - X85-Y09 0 0 0.0 0 0.0 0 0.0 0 0.0
Exposure to inanimate 

and animate mechanical 
forces - W20-W64 

42 27 64.3 12 28.6 3 7.1 0 0.0

Other 1 0 0.0 0 0.0 1 100.0 0 0.0
Type of addressing          

Walk-in 220 127 57.7 78 35.5 8 3.6 7 3.2
Ambulance 50 25 50.0 20 40.0 5 10.0 0 0.0

Refferal 26 9 34.6 10 38.5 4 15.4 3 11.5
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Falls were the main cause of pediatric TBI (66,6%) cases, fol-
lowed by RTI (18,9%) and exposure to inanimate and animate 
mechanical forces (14,2%). The type of addressing for major-
ity of patents is (74,3%) walk-in, ambulance (16,9%) and refer-
ral (8,8%). Treatment was completed for 293 (98,9) patients, 3 
(1%) patients died.

The total number of hospital days was 1073. In-patient treat-
ment for less than one week was sufficient for 90,8% of treat-
ment, same time, for the majority of patients (54,9%) the num-
ber of hospital stay days was one day, for 36,5% 2-6 days, for 
6,4% 7-14 days and for 2,7% of patients more than 15 days. 2-6 
days of in-patient treatment was needed for more girls rather 
than boys, while boys prevailed in all the other cases. The lon-
gest, more than 15 days of in-patient treatment was needed for 
3,9% of TBI affected boys and for 0,9% of girls.

The highest number of one-day hospital stay was found 
among 5-9 years old patients (63,5%). One-day hospital stay 
was also required for more than half of cases in 10-14 year and 
5-9 year old patient groups (54,3% and 51,4% respectively). 
Almost equal number of 0-4 year old patients required on-day 
(46.3%), and up to one week (47,5%) hospital stay.

The 7-14-day in-patient care was required for a biggest number 
of patients (9,6%) aged 10-14, equally in 5-9 and 0-4 age groups 
(5,9% and 5,0%, respectively). More than 15-days of hospital stay 
was most required in 15-17 yearage group (8.1%), equally in 5-9 
and 10-14 age groups (2,4% and 2,1%, respectively).

56,3% of fall cases and 41,1%of RTI cases required one day 
hospital stay. 2-6 days hospital stay was required almost equally 
in fall and RTI groups (38,6% and 35,7% respectively). More 
than 15 days of hospital stay was required for 7,1% of RTI cases 
and for 2% of fall cases. Cases of exposure to inanimate and ani-
mate mechanical forces required one day hospital stay in64,3% 
of cases. All these types of injuries prevailed in boys.

More than 15 days of in-patient care was required for 10 pa-
tients only, including 8 patients who were treated for up to 40 
days, and two patients treated for 144 days (cause: RTI; Diag-
nosis: Traumatic cerebral oedema (S06.1)) and 146 days (cause: 
falling; Diagnosis: Other Intracranial Injuries (S06.8)). In both 
cases the patient was a male. Most of the RTI cases were equally 
foundin 5-9 and 10-14 age groups (33,9%); Most of the cases 
of fall were found in 0-4 age group (31.5%), followed by 10-14 
(39,5%) and 5-9 (28.9%) age groups.

Table 3. Mechanism of injury by age and sex
Mechanism of injury by age and sex

RTI - V01-V99 Total % in total number of RTI Male Female
0-4 10 17.9 4 6
5-9 19 33.9 13 6

10-14 19 33.9 10 9
15-17 8 14.3 5 3

All ages 56 100.0 32 24
Fall - W00-W19 Total % in total number of Falls Male Female

0-4 62 31.5 28 34
5-9 57 28.9 46 11

10-14 60 30.5 36 24
15-17 18 9.1 13 5

All ages 197 100.0 123 74
Exposure to inanimate 

and animate mechanical forces - W20-W64 Total % in total number of Exposure to inani-
mate and animate mechanical forces Male Female

Table 4. distribution of cases according to the number of hospital days 

ICD Diagnosis Total

Distribution of cases according to the number of hospital days 
(296 cases - 1073 hospital days)  

1 day 2-6 days 7-14 days >15 days and more

abc. % abc. % abc. % abc. %

S06.0 Concussion 249 158 63.5 90 36.1 1 0.4 0 0.0

S06.1 Traumatic cerebral oedema 1 0 0.0 0 0.0  0.0 1 100.0

S06.2 Diffuse brain injury 1 0 0.0 0 0.0 1 100.0 0 0.0

S06.3 Focal brain injury 18 2 11.1 7 38.9 7 38.9 2 11.1

S06.4 Epidural haemorrhage 11 0 0.0 4 36.4 4 36.4 3 27.3

S06.5 Traumatic subdural haemorrhage 9 0 0.0 5 55.6 3 33.3 1 11.1

S06.6 Traumatic subarachnoid haemorrhage 2 0 0.0 1 50.0 1 50.0 0 0.0

S06.8 Other intracranial injuries 1 0 0.0 0 0.0 0 0.0 1 100.0

S06.9 Intracranial injury, unspecified 4 1 25.0 1 25.0 0 0.0 2 50.0
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One day hospital stay was required for the majority of walk-in 
patients (57.7%) and for the half of the patients (50%) transport-
ed by ambulance. For the referral cases, one day hospital stay 
and 2-6 days hospital stay was required almost equally (34,6% 
and 38.5% respectively). More than 15 days of hospital stay was 
required for referral cases (7,7%) and walk-in patients (2,7%).

84% of cases were diagnosed of Concussion S06.0, followed 
by Focal brain injury S06.3 (6.1%), Epidural haemorrhage S06.4 
(3,7%) and Traumatic subdural haemorrhage S06.5 (3,0%). 
63.5% of Concussion cases required one day hospital stay and 
36,1% required up to one week hospital stay.

Focal brain injury and Epidural haemorrhage cases equally re-
quired up to one week and up to two weeks hospital stay (38,9% 
and 36,4% respectively). Out of 4 patients with diagnosis of 
Intracranial injury, unspecified S06.9, 2 patients died and one 
required hospital care for 144 days. 

In-patient treatment was completed in 98,9% of cases and 
three patients died. All three patients with lethal outcome were 
males from different age groups (0-4, 10-14 and 15-17). The du-
ration of hospital stay was different - 1 day, 7 days and 19 days. 
The cause of lethal injury was RTI, the diagnosiswere S06.9 
Intracranial injury, unspecified, in two cases and S06.2 diffuse 
brain injury, in one case.

Our research revealed that, based on the data analysis any 
type of TBIs are generally more common in boys than in girls. 
More than 15 days of in-patient treatment was also required in 
boys. TBI cases are highest in children aged 10-14. The TBI’s 
leading cause was falling. Falling was the main cause of injury 
in children aged 0 to 4 years and RTI in children aged 5 to 14 

years. 56.3% of those patients required one day hospital stay. 
Most of the TBI patients (74,3%) had walked-inin the hospi-
tal. In-patient treatment was completed in 98.9% of cases, three 
male patients (1%) died. In all three cases oflethal outcome, the 
cause of injury was RTI.

Thus, the statistical data analysis of Georgia’s largest chil-
dren’s hospital has made clear how TBI cases are distributed 
according to sex and age groups, mechanism of injury and type 
of addressing, as well as diagnosis and hospitalization days, 
including the reasons for lethal outcomes. However, based on 
existing data, it waspossible to study just part of TBI epidemio-
logical properties.

Conclusion. Traumatic brain injury national reporting for-
mats do not coverinformation about location and time of inju-
ries, place of occurrence, therapeutical treatment and severity 
of the illness. In official statistics there is no case-based infor-
mation about patients, which got the care in the emergency de-
partment. Accordingly, current official data reflects incomplete 
picture on the TBI in the country, including pediatric TBIs.It is 
necessary to conduct TBI retrospective study to evaluate TBI’s 
complete epidemiological properties. 
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of Iowa and the Cluj School of Public Health (National Insti-
tutes of Health, Fogarty International Center 2D43TW007261 
and 5R21NS098850).

Table 5. distribution of fatal cases according to the age, gender, Icd diagnosis

Fatal cases (3)

Gender  

Male 3

Female 0

Age  

0-4 1

5-9 0

10-14 1

15-17 1

ICD Diagnosis  

S06.2 Diffuse brain injury 1

S06.9 Intracranial injury, unspecified 2

Mechanism of injury  

RTI - V01-V99 3

Type of addressing  

Walk-in 2

Ambulance 1

Length of stay (days)  

1 1

7-14 1 (7 days)

15 and more 1 (19 days)
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SUMMARY

TRAUMATIC BRAIN INJURIES IN CHILDREN IN 
PRACTICE OF PEDIATRIC HOSPITAL IN GEORGIA

Chikhladze N., Kereselidze M., Burkadze E., Axobadze K., 
Chkhaberidze N.

I. Javakhishvili Tbilisi State University, Faculty of Medicine, 
Georgia

Traumatic brain injury (TBI) is a leading cause of death and 
permanent disability in children and adolescents. Study of TBI 
with reliable and high-quality data represents the basis for effec-
tive strategies for injury prevention. 

The database of the National Center for Disease Control and 
Public Health of Georgia for 2018 was studied to identify TBI 
cases treated at the largest children’s hospital in Georgia. Cases 
were included based on the S06 diagnosis coded of ICD-10. De-
scriptive statistics were used to describe traumatic brain injuries.

М. Iashvili Childrens’hospital treated 296 pediatric brain in-
juries in 2018. TBIs were more common in boys (n=180, 61,1%) 
than in girls (n=116, 38,9%), and patients aged 10 -14 were most 
frequent. 8 (4,4%) of male patients and 2 (1,7%) of female pa-
tients required more than 15 days of in-patient treatment. More 
than two thirds of children had suffered TBI due to falling 198 

(66.6%), followed by road traffic injuries 56 (18.9%) and oth-
er type of blunt force 42 (14.2%). 54.3% of all TBI patients re-
quired at least one day of hospital stay. Most of the TBI patients 
220 (74,3%) were brought to the hospital by private transportation. 
In-patient treatment was completed in 293 (98.9%) of cases, three 
(1%) male patients died. In all three cases of lethal outcome, the 
cause of injury wasroad traffic.

Based on existing data, it was possible to study just part of TBI 
epidemiological properties. TBI national reporting formats do not 
cover information about location and time of injuries, place of oc-
currence, therapeutical treatment and severity of the illness. To 
study the full epidemiological picture of TBI, retrospective stud-
ies based on the medical history in hospitals are needed.

Keywords: traumatic brain injury, pediatric injuries, epide-
miological characteristics, national reporting system.

РЕЗЮМЕ

ЧЕРЕпо-МоЗговыЕ тРавМы у дЕтЕй на пРи-
МЕРЕ дЕтской больницы в гРуЗии

Чихладзе н.н., кереселидзе М.т., буркадзе Э.З., 
ахобадзе к.а., Чхаберидзе н.в.

тбилисский государственный университет им. и. джава-
хишвили, грузия

Черепно-мозговая травма (ЧМТ) является основной при-
чиной смерти и постоянной нетрудоспособности у детей и 
подростков. Исследование ЧМТ с достоверными и высоко-
качественными данными является основой для эффектив-
ных стратегий профилактики травматизма.

Изучена база данных Национального центра контроля за-
болеваний и общественного здоровья Грузии за 2018 г. для 
выявления случаев ЧМТ, пролеченных в детской больнице 
им. Иашвили в Грузии. Случаи были включены на основа-
нии диагноза S06, кодированного классификатором ICD-10. 
Описательные статистические данные использованы для 
описания черепно-мозговых травм.

В течение 2018 г. в детской больнице им. М. Иашвили 
прошли лечение 296 пациентов с черепно-мозговой трав-
мой. ЧМТ чаще встречалась у мальчиков (n=180, 61,1%), 
чем у девочек (n=116, 38,9%), самый высокий показатель 
наблюдался в возрастной группе 10-14 лет. 8 (4,4%) пациен-
тов мужского пола и 2 (1,7%) пациентов женского пола нуж-
дались в стационарном лечении более 15 дней. 198 (66,6%) 
детей перенесли ЧМТ из-за падения, 56 (18,9%) - вслед-
ствие дорожно-транспортных происшествий 42 (14,2%) 
получили ЧМТ от различных видов удара. 160 (54,3%) па-
циентов с ЧМТ требовали не менее одного дня пребывания 
в стационаре. 220 (74,3%) пациентов с ЧМТ были доставле-
ны в больницу частным транспортом. Стационарное лече-
ние было завершено в 293 (98,9%) случаев, 3 (1%) пациента 
мужского пола умерли. Во всех трех случаях летального 
исхода причиной травмы было дорожно-транспортное про-
исшествие. На основании имеющихся данных возможно 
изучить только часть эпидемиологических харастеристик 
ЧМТ. Национальная система отчетности ЧМТ не включает 
информацию о локации и времени получения травм, месте 
возникновения, терапевтическом лечении и тяжести заболе-
вания. Для изучения полной эпидемиологической картины 
ЧМТ необходимы ретроспективные исследования, основан-
ные на истории болезни в больницах.
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reziume

Tavis tvinis travmuli dazianebebi bavSvebSi pe-
diatriuli hospitlis magaliTze saqarTveloSi

n.CixlaZe, m.kereseliZe, e.burkaZe, k.axobaZe, 
n.CxaberiZe

i.javaxiSvilis sax. Tbilisis saxelmifo univer-
siteti, saqarTvelo

bavSvebsa da mozardebSi Tavis tvinis travmu-
li dazianeba warmoadgens sikvdilianobis da 
mudmivi SezRuduli SesaZleblobebis ganmapiro-
bebel wamyvan mizezs. Tavis tvinis travmuli da-
zianebebis Seswavla saimedo da maRali xarisxis 
monacemebis safuZvelze aris prevenciis efeq-
tiani strategia.
Seswavlilia saqarTvelos daavadebaTa kon-

trolisa da sazogadoebrivi janmrTelobis 
erovnuli centris 2018 wlis monacemTa baza Ta-
vis tvinis travmuli dazianebebis im SemTxvevebis 
identificirebisTvis, romelTa mkurnalobac mim-
dinareobda saqarTvelos bavSvTa hospitalSi. 
SemTxvevebis SerCeva moxda ICD-10-is mixedviT S06 
diagnozis safuZvelze. aRwerilobiTi statisti-
kuri monacemebi gamoyenebuli iyo Tavis tvinis 
travmuli dazianebebis aRweris mizniT.
2018 wlis ganmavlobaSi m. iaSvilis saxelobis 

bavSvTa hospitalSi mkurnalobda 296 pacienti 

Tavis tvinis travmuli dazianebiT. Tavis tvi-
nis travmuli dazianeba ufro xSiri iyo vaJeb-
Si 180 (61,1%), gogonebTan SedarebiT - 116 (38,9%). 
yvelaze maRali maCvenebeli dafiqsirda asako-
briv kategoriaSi 10-14  weli. mamrobiTi sqesis 
8 (4,4%) pacients da mdedrobiTi 2 (1,7%) paci-
entebis stacionaruli mkurnaloba dasWirda 15 
dReze xangrZlivad. 198 (66,6%) bavSvma Tavis tvi-
nis dazianeba miiRo dacemis Sedegad, 56 (18,9%) 
SemTxvevaSi mizezi iyo sagzao-satransporto 
SemTxveva, xolo 42 (14,2%) - dartyma. 160 (54,3%) pa-
cients dasWirda erTdRiani hospitalizacia. 220 
(74,3%) pacientma hospitalSi transportirebuli 
iyo kerZo satransporto saSualebiT. staciona-
ruli mkurnaloba dasrulda 293 (98,9%) SemTx-
vevaSi, sami (1%) mamrobiTi sqesis pacienti gar-
daicvala. samive letaluri Sedegis mizezi iyo 
sagzao-satransporto SemTxveva.
arsebuli monacemebis safuZvelze, SesaZlebeli 

gaxda Tavis tvinis travmuli dazianebis epide-
miologiuri maxasiaTeblebis mxolod nawilis 
Seswavla. Tavis tvinis travmuli dazianebebis 
erovnuli angariSgebis formati ar moicavs in-
formacias travmis lokaciisa da drois, miRebis 
adgilis, Terapiuli mkurnalobisa da daavadebis 
simZimis Sesaxeb.
Tavis tvinis travmuli dazianebis sruli epi-

demiologiuri suraTis Sesaswavlad aucile-
belia hospitlebSi samedicino istoriebze da-
fuZnebuli retrospeqtuli kvlevebis Catareba.

МикРобныЕ МаРкЕРы ХРониЧЕского катаРального гингивита 
пРи лЕЧЕнии подРостков нЕсЪЕМной оРтодонтиЧЕской аппаРатуРой

1горзов л.Ф., 1криванич в.М., 1Мельник в.с., 2дробнич в.г., 1,2бойко н.в. 

1гвуз «ужгородський национальный университет», cтоматологический факультет;
 2научно-исследовательский и учебный центр молекулярной микробиологии и иммунологии слизистых оболочек, 

гвуз «ужгородський национальный университет», украина

Оральная микробиота способна колонизировать поверх-
ность зубов и тканей слизистой оболочки полости рта, об-
разуя специфические ассоциации [32]. Причем ее свойства, 
приводящие к патологическим изменениям тканей пародон-
та, нарушениям физико-химических процессов в ротовой 
полости и дегенеративно-дистрофическим изменениям зу-
бочелюстного аппарата в значительной степени определя-
ются соотношением микроорганизмов в указанных ассоци-
ациях [9,35].

Известным побочным эффектом лечения несъемной 
ортодонтической аппаратурой (НОА) является заметное 
по многим показателям ухудшение состояния оральной 
микробиоты [10,16,23], в результате чего существенно 
повышается риск возникновения различных заболеваний 
ротовой полости, в частности хронического катарального 

гингивита (ХКГ), доля которого составляет 38% [4]. Дан-
ное заболевание трудно поддается лечению, а наличие 
НОА затрудняет выполнение процедур личной и профес-
сиональной гигиены, направленных на устранение его 
этиологических факторов [14]. Особенно актуальной эта 
проблема является для детей – самых многочисленных 
пользователей НОА. Для ее решения необходимо деталь-
но исследовать процессы формирования оральной микро-
биоты в присутствии НОА и выяснить их связь с ХКГ [31]. 
При этом важно выявить микроорганизмы, которые являют-
ся ключевыми для этих процессов – микробные маркеры 
(ММ). Последние необходимы для разработки современных 
инструментов, направленных на решение данной проблемы, 
а именно моделей (подвергнутых процедуре машинного об-
учения или глубокого машинного обучения [5,17]), способ-


