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Abstract

INTRODUCTION: 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 effective strategies for injury prevention.

METHODS: Georgian National Center for Disease Control database for 2018 was used to
identify TBI cases treated at the largest pediatric hospital in Georgia. Cases were included based
on the S06 diagnosis coded of ICD-10. Descriptive statistics were used to describe the patients and
their traumatic brain injuries.

RESULTS: The lashvili Childrens’hospital treated 296 pediatric brain injuries in 2018. TBIs
were more common in boys (61.1%) than in girls (38.9%), and patients aged 10 —14 were

most frequent.4,4% of male patients and 1,7% of female patients required more than 15 days of
in-patient treatment. More than two thirds of children had suffered TBI due to falling (66.6%),
followed by road traffic injuries (18.9%) and other type of blunt force (14.2%).54.3% of all TBI
patients required at least one day of hospital stay. Most of the TBI patients (74,3%) were brought
to the hospital by private transportation. In-patient treatment was completed in 98.9% of cases,
three male patients (1%) died. In all three cases of lethal outcome, the cause of injury was road
traffic.

CONCLUSION: 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 occurrence, therapeutical treatment and severity of the illness.

To study the full epidemiological picture of TBI, retrospective studies based on the medical history
in hospitals are needed.
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yepenHo-MoaroBas TpaBMa (UMT) sABiseTcs OCHOBHO MPUYUHON CMEPTH U IOCTOSTHHOMR
HeTpy nocnocobHocTn y neteii u noxpoctkoB. MccaenoBanne UMT ¢ nocTtoBepHEIMU

Y BEICOKOKaUYeCTBEHHEIMU JaHHBEIMU ABJAAETCA OCHOBOM 1715 9pPeKTUBHEIX CTpaTeruit
npoduIaKTUKU TPaBMaTU3Ma.

Basza nanabix HanmonanbHOro 1ieHTpa KOHTpOJs 3aboJieBaHu#i 1 0b1eCTBEHHOrO 3LOPOBbS
I'pysum Ha 2018 rog ucnosb3oBaJack A5 BelABAeHUA caydyaeB YMT, nposieueHHBIX B
KpyIHeiimei netckoit boabHune B I'pysun. Cryyvau 6b11M BKIIOUEHE Ha OCHOBaHUY
nuarsosa S06, konuposanHoro kaacupukaropom |CD-10. OnucaresbHEE cTaTUCTHYECKHE

IaHHbIE 6BIIKM MCNOJIb30BaHbI I/ OMMCAaHU MNAaOMEeHTOB 1 X YEPEIMHO-MO3IrOBbIX TPAaBM.
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Abstract

B TeueHue 2018 r. B netckoii boabaune uM. Mamsuau npouwiu seyenve 296 manneHTOB ¢
yepenHo-Mo3roBoii TpaBmoil. UMT vame BeTpevasach y Maabunkos (61,1%), ueM y neBouek
(38,9%), a caMblit BEICOK Ui TOKa3aTe b Habonaacsa B BospacTHoil rpynne 10-14 net. 4,4%
HAllMEHTOB MY XCKoro noJa u 1,7% manueHToOB )XeHCKOro I0J1a Hy XIaJllCh B CTallIOHapHOM
sneyeHuu bosee 15 nHeit. Bosee nByx Tpeteii neteii nepenecan YMT ns-3a naneHns
(66,6%), 3a KOTOPEIM HOCJIEAOBAINA OPOKHO-TPaHCIOPTHEIE Mpoucinectsus (18,9%) u
Apyrue BUAbl TpaMB oT y napa (14,2%). 54,3% Bcex naunentoB ¢ YMT tpeboBaiu He MeHee
onHoro nHs npebuiBaHus B cranuoHape. Boabmuuerso nanuenTos ¢ UMT (74,3%) 6uiin
mocTaBJ/IeHH! B 60JbHUILY YacTHHIM TpaHcnopToM. CTannoHapHoe JiedyeHHe bBElIO 3aBeplIeHO
B 98,9% ciyyaeB, Tpu nanueHTa Myxckoro moJa (1%) ymepan. Bo Becex Tpex cayyanx

JIETaJIbHOI'O CXOoJZla HpH‘{HHOﬁ TPpaBMBbI CTaJIO JOPOXHO-TPAaHCHOPTHHIE IIPOUCIIECTBHUE.

Ha ocHOBaHMM cymecTBYOMUX JaHHBIX MOXHO BBLIO M3y YNTH TOJIBKO YacThb
snuaemMuosornyeckux xapactepuctuk UMT. HanmonanbHas cuctema otuetHoet UMT
He BKJIOYalT MHPOPMALIMIO O JOKAMU U BpEMEHH TPaBM, MeCTE BO3SHUKHOBEHHUS,

TEPANI€BTUYECKOM JIEYEHNU U TAXKECTHU 3abosieBaHUA.

Ilna nsydyeHus nosHoi snuneMuosornyeckoit kaptuel UMT HeobxonuMet

PETPOCIEKTUBHLBIE UCCJI€EJOBAaHU I, OCHOBAaHHBIE HAa NICTOPUN 6osie3HM B 60JILHI/II_IBX.
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Introduction.

Traumatic brain injury (TBI) is a leading cause of death and disability worldwide and

one of the major problems of Public Health. Mortality from child traumatic injuries is

3—4 times higher in middle-income countries than in high-income countries. 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 International E-health standards (ICD-10 codes for each case, including
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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 facilities of Georgia. Patients were hospitalized in different
hospitals in Thilisi 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.

Materials and Methods.

Results.

In this study we used descriptive statistics of NCDC official data.

The total number of pediatric TBI patients 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%).

Falls were the main cause of pediatric TBI (66,6%) cases, followed by RTI (18,9%) and
exposure to inanimate and animate mechanical forces (14,2%). The type of addressing for
majority of patents is (74,3%) walk-in, ambulance (16,9%) and referral (8,8%). Treatment
was completed for 293 (98,9) patients, 3 (1%) patients died.

The total number of hospital days was 1073. In-patient treatment for less than one week was
sufficient for 90,8% of treatment, same time, for the majority of patients (54,9%) the number
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 longest, 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).

Georgian Med News. Author manuscript; available in PMC 2024 July 24.
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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 animate mechanical forces required one day
hospital stay in 64,3% of cases. All these types of injuries prevailed in boys.

More than 15 days of in-patient care was required for 10 patients only, including 8 patients
who were treated for up to 40 days, and two patients treated for 144 days (cause: RTI,;
Diagnosis: 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.

One day hospital stay was required for the majority of walk-in patients (57.7%) and for

the half of the patients (50%) transported 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 required 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 duration of hospital stay was different - 1 day, 7 days and 19 days. The cause of lethal
injury was RTI, the diagnosis were 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 RT1 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-in in the hospital. In-patient treatment was completed in 98.9%
of cases, three male patients (1%) died. In all three cases of lethal outcome, the cause of
injury was RTI.

Thus, the statistical data analysis of Georgia’s largest children’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
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lethal outcomes. However, based on existing data, it waspossible to study just part of TBI
epidemiological properties.

Conclusion.

Traumatic brain injury national reporting formats do not cover information about location
and time of injuries, place of occurrence, therapeutical treatment and severity of the illness.
In official statistics there is no case-based information about patients, which got the care in
the emergency department. 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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Distribution of cases according Age, gender, mechanism of injury

Table Nol

Number of cases (296)
Variables
Number %
Gender
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 37 125
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
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Distribution of cases according to the number of hospital days

Page 8

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
Number % Number % Number % Number %

Gender
Male 181 100 55.2 61 33.7 12 6.6 8 44
Female 115 61 53.0 47 40.9 5 4.3 1.7
Age
0-4 80 37 46.3 38 475 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 23 411 20 35.7 8 14.3 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
ﬁz‘é‘cﬁgm‘iﬁ"fm ces - 42 27 64.3 12 28.6 3 7.1 0 0.0
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 7 3.2
Ambulance 50 25 50.0 20 40.0 5 10.0 0 0.0
Refferal 26 9 34.6 10 385 4 15.4 3 115
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Table No3
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 62 315 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
on?gg:lfr\fv ’(2% Es\zjgzilmate and animate mechanical Total % in total r;L:\TrT?g'creor; eEé(hpaorfiltJ:;el ]Egri:easnimate and Male | Female
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Distribution of cases according to the number of hospital days
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Distribution of cases according to the number of hospital days (296 cases - 1073 hospital days)

Variables Total 1day 2-6 days 7-14 days > 15 days and more
Number % Number % Number % Number %

ICD Diagnosis
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 2 0 0.0 1 50.0 1 50.0 0 0.0
haemorrhage
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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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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