HEPBOB SIBJISIIOTCS CJIOKHOM MEKANCUUILIMHAPHON POOIEMOii,
B OOJIBLIIMHCTBE CIIy4aeB IUI0XO0 TOHMMAEeMO 1 HeJIOAMarHoCTH-
pyemoii HeBponoramu. KitnHuKa MHOroo0OpasHa ¥ CBsi3aHa C T'i-
nepdynkimeit Hepsos. Hanbosee 4acTbIMU HPOSIBICHUSIMH SIB-
JISIFOTCSI TPUTEeMHUHANBHAST HEBPAIITHsl, TeMH(palnaibHbIN CIiasm,
A3BIKOIVIOTOYHAsI HeBpairus. B Hacrosiuee Bpemsi BHeApeHUE
B JIMaTHOCTHUKY CTAaHAAPTHOIO IPOTOKOJIA HEHpPOBU3yaIU3aLUH
YEpPErHbIX HEPBOB IIPH TOMOIIM BBICOKOINOIbHBIX MP-ckanepos
BBICOKOH MoruHocTH, MP-anruorpadun u DVI-Tpakrorpadun
II03BOJISIET CBOEBPEMEHHO JMAarHOCTHPOBATh HEWPOBACKYJIIP-
HBI KOH(IMKT M ONpPEACNUTh TaKTHKY JjiedeHus. Oneparuueit
BbIOOpa B OOJIBIIMHCTBE CIIydaeB CUMTACTCS MUKPOBACKYJISIP-
Hasl IEKOMIIPECCHs, CyTh KOTOPOHM 3aKIIIOYaeTcsi B OTACICHUH
KOMIIPUMUPYIOLIETO COCyJa OT HEpBa M YCTAaHOBKE IPOKIAIKH
MEX1y HEPBOM U COCYIOM.
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TRAUMATIC BRAIN INJURIES IN CHILDREN
IN PRACTICE OF PEDIATRIC HOSPITAL IN GEORGIA

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

1. Javakhishvili Thilisi 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.
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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

X Number of cases (296)
Variables

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

Distribution of cases according to the number of hospital days
(296 cases - 1073 hospital days)
Variables Total 1 day 2-6 days 7-14 days > 15 days and more
abc. % abec. % abc. % abec. %
Male 181 100 55.2 61 33.7 12 6.6 8 4.4
Female 115 61 53.0 47 40.9 5 43 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 59 2 2.4
10-14 94 51 543 32 34.0 8 8.5 3 32
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 2.5 2.5
Assault - X85-Y09 0 0 0.0 0 0.0 0 0.0 0 0.0
Exposure to inanimate
and animate mechanical 42 27 64.3 12 28.6 3 7.1 0 0.0
forces - W20-W64
Other 1 0 0.0 0 0.0 1 100.0 0 0.0
Type of addressing
Walk-in 220 127 57.7 78 355 8 3.6 32
Ambulance 50 25 50.0 20 40.0 10.0 0.0
Refferal 26 9 34.6 10 38.5 4 15.4 11.5
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Falls were the main cause of pediatric TBI (66,6%) cases, fol- The 7-14-day in-patient care was required for a biggest number
lowed by RTI (18,9%) and exposure to inanimate and animate of patients (9,6%) aged 10-14, equally in 5-9 and 0-4 age groups
mechanical forces (14,2%). The type of addressing for major- (5,9% and 5,0%, respectively). More than 15-days of hospital stay
ity of patents is (74,3%) walk-in, ambulance (16,9%) and refer- was most required in 15-17 yearage group (8.1%), equally in 5-9
ral (8,8%). Treatment was completed for 293 (98,9) patients, 3 and 10-14 age groups (2,4% and 2,1%, respectively).

(1%) patients died. 56,3% of fall cases and 41,1%of RTI cases required one day
The total number of hospital days was 1073. In-patient treat- hospital stay. 2-6 days hospital stay was required almost equally
ment for less than one week was sufficient for 90,8% of treat- in fall and RTI groups (38,6% and 35,7% respectively). More
ment, same time, for the majority of patients (54,9%) the num- than 15 days of hospital stay was required for 7,1% of RTI cases
ber of hospital stay days was one day, for 36,5% 2-6 days, for and for 2% of fall cases. Cases of exposure to inanimate and ani-
6,4% 7-14 days and for 2,7% of patients more than 15 days. 2-6 mate mechanical forces required one day hospital stay in64,3%
days of in-patient treatment was needed for more girls rather of cases. All these types of injuries prevailed in boys.
than boys, while boys prevailed in all the other cases. The lon- More than 15 days of in-patient care was required for 10 pa-
gest, more than 15 days of in-patient treatment was needed for tients only, including 8 patients who were treated for up to 40
3,9% of TBI affected boys and for 0,9% of girls. days, and two patients treated for 144 days (cause: RTI; Diag-
The highest number of one-day hospital stay was found nosis: Traumatic cerebral oedema (S06.1)) and 146 days (cause:
among 5-9 years old patients (63,5%). One-day hospital stay falling; Diagnosis: Other Intracranial Injuries (S06.8)). In both
was also required for more than half of cases in 10-14 year and cases the patient was a male. Most of the RTI cases were equally

5-9 year old patient groups (54,3% and 51,4% respectively). foundin 5-9 and 10-14 age groups (33,9%); Most of the cases
Almost equal number of 0-4 year old patients required on-day of fall were found in 0-4 age group (31.5%), followed by 10-14
(46.3%), and up to one week (47,5%) hospital stay. (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 8 143 5 3

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

0-4 62 315 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 Fo inanimate Total % in total nun_lber of Exposgre to inani- Male Female

and animate mechanical forces - W20-W64 mate and animate mechanical forces

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

Distribution of cases according to the number of hospital days
(296 cases - 1073 hospital days)
ICD Diagnosis Total 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 3 333 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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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 Diftuse 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)

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

© GMN

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 RTL

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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ing Program ‘iCREATE: Increasing Capacity for Research in
Eastern Europe’ and INITIatE: International Collaboration to In-
crease Traumatic Brain Injury in Europe, both at the University
of Iowa and the Cluj School of Public Health (National Insti-
tutes of Health, Fogarty International Center 2D43TW007261
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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.

1 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.

M. 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
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(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.

PE3IOME

YEPEIO-MO3TOBBIE TPABMBI Y JIETEI HA ITPU-
MEPE JETCKOM BOJBHUIIbI B I'PY3UU

UYuxaanze H.H., Kepeceaunsze M.T., bypkanze J.3.,
Axob6an3e K.A., Uxadepuaze H.B.

Tounuccxuil cocyoapcmeennviti ynugepcumem um. U. Jicasa-
xuweunu, I py3us

YepenHo-mo3rosas Tpasma (UMT) siBisercst ocHOBHOM mpu-
YUHOI CMEPTH U NOCTOSIHHOM HETPYHOCIIOCOOHOCTH Yy JieTeil 1
noapoctkoB. UccnenoBanue UYMT ¢ 10CTOBEpHBIMH U BBICOKO-
Ka4eCTBEHHBIMHU JAHHBIMH SIBJISETCS OCHOBOW ISl (h(EeKTHB-
HBIX CTpaTeruii NPOQHUIAKTUKH TPaBMaTH3Ma.

W3zyuena 6a3a nanHbIX HaryoHanbHOTo eHTpa KOHTPOIIA 3a-
GosieBaHMil M OOIIECTBEHHOTO 3/10pOBbst [ py3uu 3a 2018 1. s
BosiBIIeHUs ciiydaeB UMT, mposieueHHBIX B A€TCKON OONbHUIIE
uM. Mamsunu B ['py3un. Ciaydan ObuIM BKIIIOUEHBI HA OCHOBA-
Huu auaruosa S06, kogupoBanHoro kiaccugpukaropom ICD-10.
Ol'll/ICaTeJ'll)Hble CTAaTUCTUYCCKHUEC OAHHBIC HCIIOJIBb30BaHbI JIs
OIrMCaHusA YEPEITHO-MO3I'OBBIX TPaBM.

B Tteuenue 2018 1. B gerckoil OonpHuie uMm. M. Mamsuinu
npouuty JjieueHue 296 NmanueHToB ¢ 4EepPerHO-MO3IOBOM TpaB-
moit. UMT wame Bcrpeuanachk y MansunkoB (n=180, 61,1%),
yeM y aesouek (n=116, 38,9%), camblil BbICOKMII ITOKa3aTeIb
HaOoaics B BospactHoi rpymie 10-14 net. 8 (4,4%) mareH-
TOB MY>KCKoro noja u 2 (1,7%) nanueHToB ’KEeHCKOTo 110J1a HyK-
JIAJTICh B CTAIIMOHAPHOM JieueHuu Oonee 15 mHeit. 198 (66,6%)
nereit nepenecnn UMT wus-3a nanenus, 56 (18,9%) - Beaen-
CTBHE JOPOXKHO-TPAHCHOPTHBIX mpoucumectsuil 42 (14,2%)
nonyumsii UYMT ot paznuunbix BuaoB yaapa. 160 (54,3%) na-
uueHToB ¢ UMT tpeboBasiv HE MEHEe OJJHOTO JHS NPeObIBaHUs
B craunonape. 220 (74,3%) nauuentoB ¢ UMT Obutu gocrasie-
HbI B OOJILHUILY YaCTHBIM TpaHcroptoM. CranoHapHOe Jieue-
Hue ObuI0 3aBepieHo B 293 (98,9%) ciyuaes, 3 (1%) nanuenra
MYXCKOTO Iojla ymepiu. Bo Bcex Tpex ciydasx JIeTaJbHOTO
UCX0/1a IPUYMHOM TPaBMbI ObUIO JJOPOKHO-TPAHCIIOPTHOE MPO-
HUCHICCTBHEC. Ha OCHOBAHHH HMCHOIIMXCA OAaHHBIX BO3MOXXHO
H3YYUTH TOJIBKO 4YaCTb JMHUACMHOJIOIMYCCKHUX XapaCTECPUCTUK
UMT. HanmonaneHast cuctema otuetHoctd UYMT He BKiIo4yaeT
MH(OPMALIUIO O JIOKALMH U BPEMEHH IOJTyUSHUs] TPaBM, MECTE
BO3HUKHOBEHHSI, TEPATIEBTUYECKOM JICUCHUH U TSHKECTH 3a00J1e-
BaHus. [y n3yueHus MOJHOM AMHUIEMHUOJIOTMUECKOW KapTHHBI
YMT HeoOX0auMBbI PETPOCIICKTUBHBIE NCCIIEI0BAHMS, OCHOBAH-
HbIe Ha HCTOPUM 00JIE3HU B OOJIbHHIIAX.
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MHUKPOBHBIE MAPKEPBI XPOHUYECKOI'O KATAPAJIBHOI'O THHT UBUTA
P JIEYEHAU TTOJAPOCTKOB HECHbEMHOM OPTOTOHTHYECKOW ATITIAPATYPOM
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OpanbHasi MUKpOOHOTa CIIOCOOHA KOJIOHH3MPOBATH MOBEPX-
HOCTH 3yOOB M TKaHEH CIM3UCTOH 00OJIOUKH MOJIOCTH PTa, 00-
pasys criermduueckne accounanuu [32]. [Ipudem ee cBolicTBa,
MIPUBOJISIIHE K TATOJIOTHYECKAM H3MEHEHHIM TKaHel mapojioH-
Ta, HApPyIIEHUAM (DU3NKO-XUMHUYECKHX IPOLECCOB B POTOBOM
TIOJIOCTH U JIeTeHEPAaTUBHO-AUCTPO(PHUICCKIM H3MEHEHHSM 3Y-
0OYETIOCTHOTO alapara B 3HAYNTEILHON CTETICHH OIpeers-
I0TCS COOTHOIIIEHHEM MUKPOOPTaHU3MOB B YKa3aHHBIX aCCOLU-
arusix [9,35].

W3BecTHBIM 1OOOYHBIM 3((HEKTOM JIEUCHHUS HEChEeMHOI
oprogoHTHyeckoil anmaparypoii (HOA) sBnsiercs 3amMeTHOE
110 MHOTHM IIOKa3aTeNIsIM YXYALICHHE COCTOSHHS OpalbHOH
mukpoobuoTsl [10,16,23], B pe3ymprare 4ero CymecTBEHHO
MOBBIIIACTCS PUCK BO3HUKHOBEHUS PAa3IUUHBIX 3a00JI€BaHUH
POTOBOIf TOJIOCTH, B YACTHOCTH XPOHHUYECKOTO KaTapaIbHOTO
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runrusuta (XKI'), mons koroporo cocrasusiet 38% [4]. Jan-
Hoe 3a0oieBaHMEe TPYAHO MOAMACTCSA JCUCHHIO, a HaINdHe
HOA 3arpyanseT BBIOJHEHNE MPOLEAYp JIUIHON U mpodec-
CHOHAIBHOW TWUTHEHBI, HANPABICHHBIX HA YCTPAaHCHHE €Tro
sTHONOrHYecKuX (hakTopoB [14]. OcoOeHHO aKTyaJIbHOU 3Ta
npodieMa SBISETCS JUISL JeTed — cCaMbIX MHOTOYMCIICHHBIX
nonb3oBateneid HOA. [l ee pemeHust HEOOXOIUMO J1€Tallb-
HO HCCIE0BaTh IPOIEeCcChl ()OPMHUPOBAHUS OPATBHON MHKPO-
ouotsl B ipucyTcTBUU HOA 1 BeIsicHHTB uX cBsi3b ¢ XKI'[31].
IIpu 5TOM Ba)KHO BBISIBUTH MUKPOOPTAHU3MBI, KOTOPBIC SIBIISIOT-
Csl KITIOUEBBIMHU JUISL TUX MPOLECCOB — MHKPOOHBIE MapKephl
(MM). [Tocnenure HEOOXOIMMBI TS pa3pabOTKH COBPEMEHHBIX
MHCTPYMEHTOB, HAIPaBJICHHBIX HA PEIICHNE JaHHOH IPOOIEMEI,
a IMEHHO Mojiernielt (IIOABEPrHy THIX IPOIEAype MAINHHOTO 00-
YYEHHS WIH [TyOOKOTO MamiHHOTO 00yueHwus [5,17]), crocod-
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