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Summary

All over the world, children’s injuries receive considerable attention. Road traffic injury is the main cause of child death.

The aim of the research. To study and evaluate the clinical and nosological characteristics of traffic injuries in children as
a medical and sanitary consequence of an emergency situation.

Research materials and methods. This work is a continuation of the previous research [2], and is based on the study and
retrospective analysis of 259 cases of children injured as a result of a traffic accident in the Kyiv and Chernivtsi regions in
2018-2019. The array of this study was formed by the method of irreversible randomization from the total array of 1,671 cases
of traffic injuries that occurred in urban and rural areas of these regions. This work was carried out within the framework of
the Doctoral Thesis «Traffic accidents (clinical-epidemiological, clinical-nosological characteristics, clinical features of the
course of the traumatic process, principles of medical care)», approved by the Academic Council of the «Ukrainian Scientific
and Practical Center of Emergency Medical Aid and Disaster Medicine» of the Ministry of Health of Ukraine (Minutes of the
meeting of the Scientific Council No. 6, December 15, 2020), in accordance with the provisions of the Declaration of Helsinki
and approved by the Bioethics Commission of the «Ukrainian Scientific and Practical Center of Emergency Medical Aid and
Disaster Medicine» of the Ministry of Health of Ukraine (Protocol No. 10, December 8, 2020).

Research results. As a result of the research it was established that in the total number of children with road traffic injuries,
the largest specific weight have children with the extent of damage to two anatomical and functional areas (AFA) —47.67 %, and
the smallest specific weight — four AFA (13.95 %). In 84.88 % of traffic injuries in children, they are polysystemic, i.e. two or
more AFA are damaged, in the mass of the dead, the specific weight of such an injury is 90.91 %. The highest mortality rate was
observed in children with damage to three AFAs (15.00 %), with damage to one AFA the mortality rate was 7.69 %, with damage
to two AFAs —14.63 %, with damage to four AFAs —8.33 %. In the total number of injured children, the most frequent injury is to
the head (82.56 %), and the least frequent is damage to the abdomen and pelvis with a specific gravity of 13.95 %. Limb injuries
(56.98 %), chest injuries (41.86 %) and spine injuries (16.28 %) are also quite common in children. The combination factor in
the general field is 2.26, in the field of the dead —2.46 and in the field of the survivors—2.23. The highest mortality is observed in
victims with abdominal and pelvic trauma (25.0 % each), which is almost twice as high as the mortality in the general population
(12.79 %). In second place is the mortality rate of children with chest trauma— 19.44 %, with head trauma—16.90 %, with spinal
trauma — 7.14 %. The lowest mortality rate was recorded for children with limb injuries —4.08 %.

Conclusions. 1. Traffic injuries in children in 84.88 % of cases are multicomponent, the combination ratio in the total mass is
2.26. 2. Head (82.56 %), limbs (56.98 %) and chest (41.86 %) are most often injured in traffic accidents. 3. The highest mortality
rate is observed in children with pelvic and abdominal trauma (25.0 % each).
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Introduction
Injuries to children receive considerable attention
worldwide [1, 3-5]. Road traffic injuries are the leading

accident victims, they should be taken into account when
developing clinical routes and clinical protocols for the
provision of medical care [21-22]. That is, the clinical and

cause of death and disability not only among adults, but
also among children [1, 3, 4, 6-10]. Taking into account
the current Ukrainian legislation, road traffic accidents are
considered an emergency situation in Ukraine (clause 1.6
of article 2 of the Code of Civil Protection of Ukraine [11]).

In different countries of the world, the infant mortality rate
ranges from 3.5 % (Sweden) to 19.1 % (Romania) [6, 12-18], in
Ukraine, according to our data, the mortality rate is 12.79 % [2].

Recently, all over the world and especially in Ukraine,
road traffic injuries have received a lot of attention [2-4, 9,
16-20], but the available sources of scientific information,
especially in Ukraine, do not sufficiently reflect their
clinical and nosological characteristics in children.

Since clinical and nosological characteristics (extent
of damage, damaged anatomical-functional area and
combination factor of damage) are risk factors and can
influence the outcome of the traumatic process in road

nosologic signs of road traffic injury are the fundamental
basis for the above-mentioned protocols and routes.

The aim of the research. To study and evaluate the
clinical and nosological characteristics of traffic injuries
in children as a medical and sanitary consequence of an
emergency situation.

Research materials and methods

This work is a continuation of the previous research
[2], and is based on the study and retrospective analysis of
259 cases of children injured as a result of a traffic accident
in Kyiv and Chernivtsi regions in 2018-2019. The array
of this study was formed by the method of irreversible
randomization from the total array of 1,671 cases of traffic
injuries that occurred in urban and rural areas of these
regions. Randomization of the sample was carried out

113



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

T. XI1v, Ne 1(51), 2024
voL. X1v, Ne 1(51), 2024

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

according to the age of children 0-18 years. Road traffic
injuries in children represent 15.50 % of the total mass of
injured people. According to the law of large numbers,
the volume of the research array is higher than necessary
and sufficient. As in the previous study, we used the age
gradation: nursery period (0-3 years), preschool period (3-6
years) and school period (6-18 years). This gradation of age
periods corresponds to the social function of children’s life
activities and, as noted in the previous article, is optimal.
We analyzed the main clinical and nosologic
characteristics: the volume of the lesion, the damaged
anatomical and functional area (AFA). For the purpose
of the clinical focus of the study, the influence of the
size of the lesion and the damaged AFA on the outcome
of the course of the traumatic disease was studied, i.e.
a distribution according to these characteristics was made
in the mass of the dead and in the mass of the children who
survived. The mortality rate among children was 12.79 %.
To determine the probability of the data, we used non-
parametric and parametric methods of statistical analysis,
as well as the law of formal logic and fractal analysis
with the calculation of the distribution dissipation index.
Calculations were performed in the Statistica system.

This work was carried out within the framework
of the Doctoral Thesis «Traffic accidents (clinical-
epidemiological, clinical-nosological characteristics,
clinical features of the course of the traumatic process,
principles of medical care)», approved by the Academic
Council of the «Ukrainian Scientific and Practical Center
of Emergency Medical Aid and Disaster Medicine» of the
Ministry of Health of Ukraine (Minutes of the meeting
of the Scientific Council No. 6, December 15, 2020),
in accordance with the provisions of the Declaration of
Helsinki and approved by the Bioethics Commission of the
«Ukrainian Scientific and Practical Center of Emergency
Medical Aid and Disaster Medicine» of the Ministry of
Health of Ukraine (Protocol No. 10, December 8, 2020).

Research results and their discussion

One of the important clinical and nosologic
characteristics of a road traffic injury is the extent of
damage.

In accordance with the purpose of our study, we divided
the study field according to the extent of damage (the
number of damaged anatomical and functional areas) in the
entire field. The results of this analysis are shown in Fig. 1.

Distribution of affected children by the
number of damaged AFA (%)
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Fig. 1. Distribution of the array by the volume of the lesion

As can be seen from the data in the diagram (Fig. 1),
in the entire array, the largest specific weight of affected
children is given by the volume of damage to two
AFAs — 47.67 %, and the smallest specific weight of
children is given by the volume of damage to four
AFAs — 13.95 %. Victims with damage to one AFA
make up 15.12 %, with damage to three AFA —23.26 %.
The coefficient of the ratio of the maximum indicator
of specific gravity to the minimum indicator of lesion

volume is 3.42, which indicates a high dispersion of the
distribution.

Thus, in 84,88 % of traffic accidents in children they
are polysystemic, i.e. two or more AFAs are damaged.

To verify the influence of the size of the lesion on the
occurrence of a negative outcome of the course of the traumatic
process in children and the distribution of victims in the
resulting groups by the size of the lesion, a corresponding
analysis was conducted, the data of which are shown in Table 1.

Table 1
Analysis of the distribution of the study array by the size of the lesion in the resulting groups
Extent of damage The survived Those who died General array
(number of AFA) % * %** rank % * %** rank % rank
1 92,31 16,00 3 7,69 9,09 3 15,12 3
2 85,37 46,67 1 14,63 54,55 1 47,67 1
3 85,00 22,67 2 15,00 27,27 2 23,26 2
4 91,67 14,67 4 8,33 9,09 3 13,95 4
5 - - - - - - - -
Total - 100,0 - 100,0 - 100,0 -

Notes: * distribution of the array of victims according to the outcome of the traumatic process in groups according

to the volume of damage;
** distribution of the array of victims in the effective group.
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As a result of the analysis of the data in Table 1, the
regularity of the coincidence of the ranking places in the
result groups and in the general array of the study was
determined, but the specific weight indicators differ. In the
array of survivors in all groups, according to the number of
damaged AFA, the specific gravity indicators are close in
value and within the limits of statistical error. In the array of
victims, such indicators are somewhat different. Damage to
five AFA was not observed to a statistically significant extent.

In the array of injured children who survived, the
largest specific weight is given by victims with damage
to two AFA (46.67 %), and this indicator is close to the
indicator of specific weight in the general array, the
difference is 1 %, which is within the limits of statistical
error. Victims with damage to two AFA (22.67 %) are
in second place, with damage to one AFA (16.00 %) in
third place, and four AFA (14.67 %) in the last place. The
maximum-to-minimum ratio of the survivor array is 3.18,
indicating a high dispersion of the distribution.

In the array of injured children with a negative course
of the traumatic process, in the first place with a specific
weight of 54.55 % there are also victims with damage to
two AFA, which is by 6.88 % in the absolute value of the
intensive indicator, or by 14.43 % from the indicator of the
basic level more than the index of the total array. In the
second place are the victims with the volume of damage
to three AFA (27.27 %), which is 4.01 % in the absolute
value of the intensive indicator, or 17.24 % more than the
indicator of the basic level. The third place is occupied by
victims with damage to one and four AFAs with a specific

weight of 9.09 %. The coefficient of the ratio of the
maximum to the minimum in the mass of the dead is 6.0,
which indicates a very high dispersion of the distribution.

In victims with damage to one AFA, the mortality is
7.69 % and is the lowest, that is, by 5.10 % in the absolute
value of the intensive indicator, or by 39.87 % of the base
level less than the mortality in the general array of the
study. In the group of victims with two damaged AFAs, the
mortality rate is 14.63 %, which is 1.84 % in the absolute
value of the intensive indicator, or 14.39 % more than
the base level indicator. Mortality is highest in victims
with damage to three AFASs (15.00 %), which is 2.21 % in
absolute value of the intensive indicator, or 17.28 % more
than the indicator of the basic level. In victims with damage
to four AFA, the mortality is 8.33 %, which is 4.46 % in
the absolute value of the intensive indicator, or 34.87 % of
the base level more than the indicator of the general array.

The performed polychoric analysis of the data in Table
1 made it possible to establish that there is a positive
(¢ 2 =0.0085), weak (C=0.070), but unlikely (y 2 = 2.20)
relationship, occurring with a degree of freedom greater
than 1, which indicates the influence of many other risk
factors. Such risk factors include the severity of damage
and the specific damaged AFA.

Also, an important clinical and nosological sign that
characterizes a road traffic injury and has an impact on
the outcome of the traumatic process is a proven damaged
AFA. The results of the distribution of the array of affected
children according to the sign of damaged AFA in the
general array of the study are shown in Figure 2.

Distribution of victims by damaged AFA (%)

100 8256
80 56,98
60 41,86
40 -
. 16,28 13,95 13,95 B
0 : — - : |
e ] hrd c ] v
s« = £ g 3 E
T o wm (@) o [a _
g < E;
I <

Fig. 2. Distribution of victims by damaged AFA (%)

As can be seen from the diagram (Fig. 2), in the total
number of injured children, the most common injury is the
head (82.56 %), and the least common is the injury to the
abdomen and pelvis with a specific gravity of 13.95 %.
Limb damage (56.98 %) and chest damage (41.86 %) are
also quite common in children. The coefficient of the ratio
of the maximum to the minimum indicators is 5.92, which
indicates a very high dissipation of the distribution.

In order to verify the influence of the damaged AFA on the
outcome of the traumatic process in children injured as a result
of aroad accident, the array was divided into effective groups.
The data of the analysis are given in Table 2.

When analyzing the data in Table 2, the coincidence of
the ranks in the survivors’ array with the general array can
be traced, but the indicators of specific weight are slightly
different. Head and neck injuries are most often observed in

children who survived traffic accidents (80.00 %), the least
often observed injuries are abdomen and pelvis—12.00 %
each. Spine injuries as a component of polysystemic
trauma in children occur in 17.33 %, chest injuries in
38.67 %, limb injuries in 62.67 %. The combination ratio
for child survivors is 2.23, which means that, on average,
each affected child suffers damage to at least two AFASs.

In the array of victims with a negative result of the
course of the traumatic process, 100.0 % of the victims have
head and neck injuries. There is no coincidence of ranks in
the array of the dead. Damage to the chest is in the second
place by specific gravity —63.64 %. Damage to the spine in
victims of this result group is the least common (9.09 %).
Abdominal and pelvic injuries occur in 27.27 %, which is
2.3 times more than in survivors. Limb injuries occur only in
18.18 %, which is 3.5 times less frequent than in survivors.
The combination factor in deceased children is 2.46.
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Table 2

Analysis of the distribution of the array of affected children according to the damaged AFA in the resulting groups
The survived Those, who died General array

Damaged AFA % * %o** rank % * %o** rank % rank

Head and neck 83,10 80,00 1 16,90 100,0 1 82,56 1
Spine 92,86 17,33 4 7,14 9,09 5 16,28 4
Chest 80,56 38,67 3 19,44 63,64 2 41,86 3
Abdomen 75,00 12,00 5 25,00 27,27 3 13,95 5
Pelvis 75,00 12,00 5 25,00 27,27 3 13,95 5
Limbs 95,92 62,67 2 4,08 18,18 4 56,98 2
The combination factor - 2,23 - - 2,46 - 2,,26 -

Notes: *distribution of the array of victims according to the outcome of the traumatic process in groups of damaged AFA;

** distribution of the array of victims in the effective group.

On the other hand, the highest mortality rate in
victims of specifically damaged AFA is in victims with
abdominal and pelvic trauma (25.0 % each), which
is almost twice as high as the mortality rate in the
general population. In second place is the mortality
rate of injured children with a chest injury — 19.44 %.
The mortality rate for victims with a head injury was
16.90 %, which is also higher than the mortality rate
in the general population. The lowest mortality rate
was recorded for children with limb injuries (4.08 %),
which is three times lower than the mortality rate in the
general population. The mortality rate is also lower than
the general rate for victims with a spinal cord injury —
7.14 %.

Polychoric analysis of the data in Table 2 allowed
us to establish that there is a positive (¢ 2 =0.0413),
moderate (C=0.0200) and probable (y 2 =10) relationship
between the damaged AFA and the outcome of the
traumatic process in children with DTT .69), and the
above provisions are within the limits of the probability
field.

In the analysis of clinical cases it was found that
the very high mortality rate in children with abdominal
and pelvic injuries is due to untimely compensated and
uncontrolled bleeding.

References:

Conclusions

1. Road traffic injuries in children are severe and
multicomponent in 84.88 % of cases. The combination
factor in the whole array is 2.26, which determines the
volume and severity of damage.

2. There are clinical and anatomical forms of damage
that are most characteristic of traffic injuries. For example,
children’s head (82.56 %), limbs (56.98 %) and chest
(41.86 %) are most often injured as a result of traffic accidents.

3. Mortality as a result of road traffic injury in children
remains significant and probable and depends on the
clinical and anatomical form of damage. The highest
mortality is observed in pelvic and abdominal injuries
(25.0 % each), the lowest —in limb injuries (4.08 %).

Perspective of further research

In the near future, it is planned to study the severity of
road traffic injuries in children on a life-like model, which
will allow further development of clinical routes for the
injured child and substantiate clinical protocols for the
provision of medical care at various stages of care.
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OLIHKA KJIHIKO-HO30JOI'TYHOI XAPAKTEPUCTHAKHU JOPOXKHbO-TPAHCIIOPTHOI TPABMMU Y JITEN
SIK MEJUKO-CAHITAPHUI HACJIJOK HAJA3BUYAMHOI CUTYAILIIl TEXHOTEHHOI'O XAPAKTEPY

C.0.Iyp’es*, B. A. Kywnip'?, B. I. Ipebeniox®

Jep:kaBHuUii 3aKi1a] « YKpPaiHCbKMI HAYKOBO NPAKTHYHHI LEHTP eKCTPEHOI MeIMYHOI JONOMOIM Ta MeAMLIMHU KaTacTpod
MO3 Ykpainu»!, [HCTUTYT Jep3KaBHOIO YIPABIIHHS TA HAYKOBHX J0CTI/KeHb 3 HUBLILHOIO 3aXUCTY?
(m. KuiB, Ykpaina),
ByKOBHHCHKHIT IepP:KABHUIT MeIHYHUT yHiBepcuTeT 3
(m. YepHiBui, Ykpaina)

Pe3rome

Y BChOMY CBITI TpaBMaTu3My JiTeil NPUAITSIETHCS 3HAUHA yBara. JJOpoXHBO-TPAHCIIOPTHA TPaBMa MOCiZa€ OCHOBHE MicCIIe cepejl
HPHUYHH, SKi TPU3BOASATH J10 3arubeni autunu [1].

MeTa gociizkeHHs. BUBYHMTH i OLIHUTH KIIIHIKO-HO30JIOTIUHY XapaKTEPUCTUKY JOPOKHbO-TPAHCIIOPTHOT TPABMHU y JiTEH SK
ME/IMKO-CaHITapHOTO HACIIIKY HaaA3BUYaHHOI cuTyawil.

Marepiasu i MmeToau 1ociizkeHHs1. JlaHa poGoTa € MPOIOBKEHHSIM ITONEPEAHBOT0 H0CITIKEHHsI [2] 1 IPYHTY€eThCsI HA BUBYCHHI Ta
PETPOCIIEKTHBHOMY aHauti3i 259 BHITAIKiB MOCTpaX IakX IiTeH yHACII 0K JOpOXHBO-TpancnopTHOT mpuroau (JITIT) 8 Kuiscekiii Ta Uep-
HiBenbKil obnactsx 3a 2018-2019 poku. MacuB gaHOT0 AOCITIKEHHS (OPMYBaBCs METOZOM 0€33BOPOTHOI paHAOMi3allii i3 3arajqbHOrO
macuBy 1671 Bunaaky nopoxubo-rpancinoptaoi Tpasmu (JITT), siki cTamucs y MiCbKiii Ta CIbChKil MiCIIEBOCTI 3a3HaueHUX 00JIaCTeN.
Jlana poGoTa BUKOHAHA B paMKax JAUCEPTAIiiHOI pOOOTH 32 TEMOIO «J0pOXKHBO-TPAHCIIOPTHA TpaBMa (KJIiHIKO-CITiIeMioIoriaHa, KIiHiKo-
HO30JIOTiYHa XapaKTEePUCTHKA, KIIHIUHI 0COOIMBOCTI Mepediry TpaBMaTHYHOTO MPOLECY, IPHHIUIK HAJAHHS MEMYHOT JOIIOMOTH),
3aTBepLKeHOI0 Ha Buewnii paai /13 «YkpaiHchKHii HAyKOBO-IIPAKTHYHHUM LIEHTP eKCTPEHOT MEANYHOT IOIOMOTH Ta MEIULIUHHU KaTacTpod
MO3 VYkpaiuu (nporokos 3aciganst Buenoi pagu Ne 6 Big 15 rpyanst 2020 poky), 3 1oTpuMaHHSIM YMOB [elibCiHCHKOI eKiapaltii Ta
CXBaJICHO KoMicieto 3 6ioeTrku JI3 « YkpaiHChKHI HayKOBO-TIPAKTUYHHHN LIEHTP €KCTPEHOT MEANYHOT IOIIOMOTH Ta MEIULIUHHU KaTacTpod
MO3 Vkpainu (nporokos Ne 10 Big 08 rpyaus 2020 poky).

Pe3yabraT qocaiKeHHs. Y pe3ynbrari BAKOHAHOTO JIOCHIPKEHHS] BCTAHOBJICHO, 10 B 3araJIbLHOMY MacHuBi JiTeH 3 JOPOXKHBO-
TPAHCIIOPTHOIO TPABMOIO HAWOLIbIIY IMTOMY Bary MarTh JIiTH 3 00CSITOM ypaXKeHHs 1Bi aHatoMO-(yHKIioHabHI HistHku (ADI) —
47,67 %, a Haiimenury nuromy Bary —4otupu AD/ (13,95 %). V 84,88 % 10p0oskHBO-TPAHCIIOPTHA TPaBMA Yy JITEH € MOTiCHCTEMHOIO,
TOOTO MOIIKOKYIOThCsS /1Bi 1 Oibiiie ADJ], y MacuBi moMepiinx MuToma Bara Takoi TpaBMu cranoButh 90,91 %. Haiiguia netanpHicTh
criocrepiraiacs y NOCTpaXAanux iTei 3 nomkomkeHHsM Tpbox ADIT (15,00 %), npu nomikowkerHi ofniei ADJ] neranbHicTh Oyi1a
7,69 %, npu nomrkomkeHHi 180X ADJ]— 14,63 %, a mpu norkomkeHHi 9oTupbox ADJ]— 8,33 %. V 3aranbHOMY MacuBi MOCTPAKAATHX
JiTell HalyacTilie 3yCTpivaeThes MOIKOKEHHS rosioBH (82,56 %), a Haipi/iiie — MOIIKO/KEHHS! )KHBOTA I Ta3a i3 MOKA3HUKOM [HTO-
Moi Baru 110 13,95 %. Takox JOCHTB 4acTo y IiTeH 3yCTPiYaroThCs MOIMIKOMKEHHs KiHIIBOK (56,98 %) i moMKOKeHHS TPYAHOT KIIITKH
(41,86 %) ta xpebTa—16,28 %. KoedimieHT noejHaHHs B 3arajbHOMY MacuBi CTaHOBHTH 2,26, y MacuBi 3arutinux — 2,46, a y Macusi Tux,
1110 BKWIIH, — 2,23, HaiiBuIiia JIeTaJIbHICTh CIIOCTEPIracThesl y MOCTPaXKIaiuX 3 abI0MiHAIBHOIO TPABMOIO i TpaBMoto Tasa (1o 25,0 %),
1110 Maiike BJIBIi IEPEBHIIy€ JICTaNIbHICTh y 3aranbHOMy MacuBi (12,79 %). Ha npyromy micui riepeGyBae JIeTaabHICTh Y OCTPaX IaIuX
niTei, y sikux Oyna HasBHa TopakajipHa TpaBMa — 19,44 %, npu TpaBMi ronoBu JietanbHicTh craHoBmiIa 16,90 %, npu tpaBmi xpedTa —
7,14 %. HaiimeHIa ieTabHICTh 3a(iKCOBaHA Y MOCTPAKIAATUX TITCH 3 MOMIKOIKECHHIM KiHIiBOK — 4,08 %.
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