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7Kos1 kestik oKuFanapbiHa 0ailIaHBICTBI AKYPri3ijireH coT-MeAUIMHAIBIK
capanTaMa HITUKeJepiH Oarajay

C.b. Paxmanos'?, b.b. CarusibikoB!

' AxTe0e eHipapalbIK COT caparnramaiapsl opTaibiFsl, AKkTebe, Kazakcran
2Mapat OcmianoB ateiaiarel barsic Kasakcran MenuiHa yHUBEpPCUTETI, AKTOOE,
Kazakcran

OsexTigiri. Cor-mMeanmuubanelk  capantama Oapiablk  COT — capanTaMajapbl
eHJIpiciHeT Kypaeni 3epTTey Oombin canansir, Kazakcran PecryOnukachiaa sxanmsl
capanTama eHzipicinig 75-80% kypaiinbl. COHBIH iIIiHIAE KON — KOMIK OKUFAchIHA
0aliTaHBICTBl  JKYPTI3UIETIH COT-MEAMIMHANBIK —CcapanTaMalapiblH —KYpACIiIiri,
capariibl MaMaHapFa YJIKeH JKYKTEME TY/bIPbII, capanTaMaHblH OChl TYpiHE coiikec
omicTeMeH1 OHTalIaHABIPYABl MiHACTTCH/II.

3eprrey MakcaThl. JKon-KemiK OKAFachIHa KAaTBICTBI MOMITTI 3epTTeY Ke3iH/IeT1 JKapaKar
TypJiepiHe OaiIaHBICTBl COT-MEUINHAIIBIK capanTaMa HOTHKEIEpiH Oaramay.
3eprTey amicTepi. 3eprrey Akrebe ©HIpapalblK COT capanTamajiapbl OPTalbIFbl
eHpipiciane 2023 >KpUIAphl JKYPri3UIreH MOMITTI 3epTTEYAiH KOPBITHIHIBLIIAPHI
OOMBIHIIIA TAJAy KYPTi3y apKbUIBI OPBIHAAIIBL. 3epTTEY AU3AHHBI — PETPOCIICKTHBTI
3eprTey, TyTac TaHaay. bapmerrel 2132 MOHITTIH COT-MEIUIMHAIBIK capanTama
KOPBITHIHABLIAPBI TAJAaHbII, 3€PTTEY MAKCAThl MEH MIiHACTTEpPiH ILICMIy YIIiH XKOJI —
KOJIIK OKHFachIMeH OaitaHbIcThl 190 3epTTey KOPBITHIHIBICH 3ePTTEYTE albIH/IBL.
3epTTEy HITHKENEPi. 3epTIey HOTHKECIHAE AHBIKTAIFAH ABTOKOIIK CaJOHbIHBIH
ilIHIE albIHFAaH YXKapaKaTTapAblH ©31HAIK CPEeKIICTIri OONaThIHIBIFDI, KapaKaTTaHy
nIeHOEpiHiH AayKbIMIBUIBIFBI, TIPKECKEH JKapakaTTapAblH OackiM OOJaTHIHIBIFBI
Oenrimi  Oonmblm  OTHIP. bBi3miH 3epTTeyae aHBIKTaNFaH JKOJM-KONMIK OKHFAachIHA
KaTBICYIIBIIAD KOPCETKIIIHAE HETi3iHeH OachIM JKONAYIIbUIAP alaThIHABIFBL, all
JKYPri3ylni JKapakaTTaHybl KOPKETKIIIi a3 OONAThIHIBIFBI aHBIKTANABL. by e3
KE3eTiHJE KAaTBICYIIbIap KaTerOPHACHIHBIH EpeKIICTKTepiH Oinmipeni. 3eprrey
HOTIKECI KOPCETKEH/ICH JKaNIbl MOMITTIH COT-MEIHIMHAIBIK CapanTaMachl YiIeciHae
JKOI-KOJIIK OKWFachlHA OalnaHBICTBI capanTamanap 15,8% Kypar, >Kammbl KeJik
JKapaKaTTapbIHBIH IMIIHAE ABTOKONIKIICH anblHFaH skapakarrap 80% >KybIK OOJbII
oTbIp. BT 03 Ke3eriH/e JKaJIbl KOI-KOJIiK OKUFAChl Ke3iH/IC aJlbIHATBIH JKapaKarTap,
COFaH KATBICTBI JKYPTi3UIETIH COT-MEIWLMHAIBIK capanTamMa eHIipici YJeciHiH
YJIKeH ekeHiH kepcereni. COHBIMEH KaTap, aBTOKOJIKTEPMEH aJbIHFaH jKapaKarTap
KesieMi OOHBIHIIA TIPKECKEeH, KONTIK KapaKaTTapIblH OOMyBIHAA 1IIKi MYIIEIepAiH
3aKbIM/IAITybl, aBTOKOIIIK KapaKaTTapbIHBIH TYpJIepiHe OaiIaHbICTHI 1a €PEeKILIEITIKTED
GOJaTBIH/IBIFBIH, JKapaKaT TypJepi aBTOKONIKTE OKHFara KaThICYIIBIHBIH OpHAajacy
OpHBIMEH Jie 0aiiIaHbICTBUIBIFBI AHBIKTAIIBIIT OTHIP.

KopbITbIHABI. XKapakarTtapapiH Ke3necy JKHilirine, albIHy MEXaHU3MiHe, CHITaThIHA
0aliJTaHBICTBI KOJIIK JKapaKaTTapbIHBIH TYPJIEpiHE KAaTBICTBUIBIFBIH OOJKayFa OOJIaIbL.
Kon - xemik okuFracbliHa OaifaHBICTHI OOJATBHIH KapaKaTTap KOPCETKIIITEPIiH >KaH-
JKAaKThl TaJlidy, CaJbICTBIPMAIIbl 3E€PTTEYJIEP apKbUIbI OCHI TYpiHE OaiIaHBICTBI COT-
MEIUIMHAIBIK capanTaMa oHIIpICIHIET] 3epTTey 9MICTEMECIH TONBIKTBIpYFa 00aasl
JKOHE COT-MEAMIMHAIBIK capanTama yJIeciHIe JKOJI-KeNliK OKHFAaChIMEH OaislaHBICThI
0OJaThIH KapakaT TYpJIEpiH capajayia CeNTiriH TUTI3el.

Hezizei ce30ep: o#con-Kenik OKUACHl, COM-MEOUYUHANLIK CAPanmama, 3epmmey
20icmepi, srcapakam mypaepi
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Forensic medical examinations related to road traffic accidents (RTAs) represent a
significant portion of forensic casework in Kazakhstan, accounting for 75-80% of total
forensic examinations. The complexity of these examinations imposes a substantial
workload on forensic experts and necessitates methodological optimization.

Purpose. This study aims to evaluate forensic medical examination findings concerning
injury types in deceased individuals involved in RTAs.

Methods. A retrospective analysis was conducted on forensic medical examination
records from the Aktobe Interregional Center for Forensic Examinations in 2023. A
total of 2,132 forensic cases were reviewed, with 190 cases specifically related to
RTAs selected for analysis.

Results. The study revealed distinct characteristics of injuries sustained inside vehicles,
including extensive trauma and a predominance of combined injuries. Passengers
were found to sustain more injuries compared to drivers, reflecting the distribution
of accident participants. Forensic examinations of RTA-related cases accounted for
15.8% of all forensic medical examinations, with injuries from automobile accidents
comprising approximately 80% of traffic-related injuries. The findings also highlighted
the high prevalence of multiple and combined injuries, with specific patterns of internal
organ damage varying according to the individual’s location within the vehicle.
Conclusion. The frequency, mechanism, and nature of injuries allow for the prediction
of'injury patterns in RTAs. A comprehensive analysis of RTA-related injuries, alongside
comparative forensic studies, can contribute to the refinement of forensic examination
methodologies and improve injury classification within forensic practice.

Keywords: traffic accident, forensic medical examination, injury classification,

forensic methodology, road traffic injury.

OneHKa pe3y/IbTaTOB Cy1e0HO-MeIHIHHCKON IKCIIePTU3bI, CBA3AHHOI ¢
JAOPOKHO-TPAHCIIOPTHBIMH IPOUCIIECTBUAMH

C.B. Paxmanos!?, B.b. CarusbikoB!

' AKTIOOMHCKHH MeXpernoHanbHbIi HEHTP CyaeOHbIX dKcnepTu3, Akrode, Kazaxcran
2 3anagno-KaszaxcraHckuit MeqUIIMHCKHN yHUBepcuTeT nMeHn Mapara OcrnaHoBa,
AkTt00e, Kazaxcran

AxTtyaabHocTh.  CyneOHO-MeIMIMHCKas — OKCIIEPTH3a  CUUTACTCS  CIIOXKHBIM
HCCIIEIOBAaHUEM B PaMKax BCEX CyAEOHBIX JKCIepTH3 u coctaBisier 75-80% obero
obObeMa dKcrepTHOHU JesrenbHocTH B PecnyoOmike Kazaxcran. CiioxxHOCTE cyneOHO-
MEJUIHCKUX OKCIIEPTU3, MPOBOAMMBIX B CBSI3H C JIOPOKHO-TPAHCIIOPTHBIMHU
MIPOUCIIECTBHSAMH, CO3J1aeT 3HAYNUTENIBHYIO HArPy3Ky Ha SKCIIEPTHBIX CIICIUAIHCTOB U
TpeOyeT ONTUMH3AIMN METOANK, IPUMEHSIEMBIX K TOMY THITY SKCIIEPTH3HI.

Hear nccaenoBanmsi. OLEHHUTH pe3yabTaThl CyAeOHO-MEIMIMHCKHAX OKCIEPTHU3,
CBSI3aHHBIE C THIIAMH TPaBM MpPH HCCIEHAOBAaHMU Tella, B KOHTEKCTE JOPOXKHO-
TPAHCIIOPTHOTO NPOHUCIIECTBHSL.

Metoasl wmcciaenoBanmsi. lccienoBaHue TIPOBEIEHO Ha OCHOBE —aHAIN3a
MaTrepHaloB CyJeOHO-MEIUIIMHCKHX SKCIIEPTU3 TEJ, TPOBEICHHBIX B AKTIOOHMHCKOM
MEXPETHOHATBHOM ~ LIEHTpe CyaeOHbIXx askcmeptu3 B 2023  romy. [luzaiin
HCCIIEI0BAaHMs — PETPOCIIEKTHBHOE MCCIIEI0BAHNE C TIOJIHBIM BEIOOpOM. Beero Obr1o
npoaHanu3upoBano 2132 pesysibrara CyneOHO-METUIIMHCKOW 3KCHEPTHU3bI, M3 HUX
190 pe3ynbTaToB, CBSI3aHHBIX C JOPOKHO-TPAHCIIOPTHBIMHU TIPOHCIIECTBUSIMU, OBLIH
BBIOpAHBI JUIsl HCCIIEIOBAHMS.

Pesyabrarel mcciaenoBanmusi. B pesynsrare ucciienoBaHUs OBUIO YCTAQHOBJIEHO,
YTO TpPaBMBI, NTOTyYSHHbIE BHYTPH CaJIOHA aBTOMOOWIISI, UMEIOT CBOM OCOOCHHOCTH,
3HAYHUTEIBHBII 00BbEM TPaBM U IIPe00diIaaHIe COUeTaHHBIX MOBPEKACHHH. Pe3ynbTarTs
MOKa3aJik, 4TO B JIOPOXKHO-TPAHCIIOPTHBIX IPOMCIIECTBUSIX B OCHOBHOM TPaBMBI
TIOJTyYaJi TacCaXKHUPhI, TOTAA KaK TPAaBMBI BOIUTENICH MMEIIM MEHBIINH TOKa3aTelb.
D10, B CBOIO OUYepe/Ib, OTpa’kaeT OCOOCHHOCTH KaTeropuii yuyacTHHKOB. Pe3ynbrars
HCCIIEIOBAHMS TTOKA3aIM, YTO CyIeOHO-MEIHUIIMHCKHE OSKCIIEPTH3bl, CBSI3aHHBIE C
JIOPOKHO-TPAHCIIOPTHBIMU MPOUCIIECTBUSAMHU, COCTABISOT 15,8% OT oOriero umcia
CyIeOHO-MEINIIMHCKUX SKCIIEPTH3, MPU 3TOM TPaBMBI, IOJIYYCHHBIE B PE3ysbTare
aBTOMOOWJIBHBIX aBapHid, cocTaBisloT okoio 80% Bcex TpaBM, CBS3aHHBIX C
JIOPOXKHBIMH COOBITHSIMU. DTO yKa3bIBAaeT Ha 3HAUMTEIILHYIO JIOJII0 IPONU3BOJICTBEHHOMN
JIESITEIBHOCTH B CYNCOHO-MEIUIIMHCKOW JKCIEPTU3E, CBS3aHHOW C JOPOXKHO-
TPaHCIIOPTHBIMU TpoHcIIecTBUsIMUA. Kpome Toro, ObIIO YCTaHOBICHO, YTO TPaBMBI,
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MOJIyYEHHbIE OT ABTOMOOWIIEH, MMEIOT 3HAYUTEIHHOE KOJIMYECTBO COUETAHHBIX U
MHOYKECTBEHHBIX [OBPEXKIECHUH, C XapaKTEPHBIMH OCOOEHHOCTSIMHU, CBSI3aHHBIMH
C TOBPEXJCHUEM BHYTPEHHHMX OPTaHOB, a TAKXKE Pa3IMUMIMH B 3aBUCUMOCTH OT
THUIIOB @aBTOMOOHUIIBHBIX TPaBM, KOTOPbIE ObLIM CBS3aHbI C PACIIOIOKEHHEM YUACTHHKA
[POUCIIECTBHSI.

Bakaouenne. Ha 0CHOBE 4aCTOThI, MEXaHM3MA U XapaKTEPa TPABM MOYKHO PEJICKA3aTh
THUIIBI JJOPOXKHBIX TpaBM. KOMIUIEKCHBIH aHAIN3 IOKa3aTeledl TPaBM, CBS3aHHBIX
C JIOPOXKHO-TPAHCIIOPTHBIMU TIPOMCIIECTBUSIMU, HAPSILy C COIMNOCTABUTEILHBIMU
UCCIIEIOBAHUAMHE MOYKET YCOBEPIIEHCTBOBATH METOMUKY CyA€OHO-MEIUIIMHCKON
3KCTEPTHU3bI, CBSI3AHHOW C 3TOU 00JIACTHIO, TEM CAMBIM CIIOCOOCTBYS KIaCCU(HUKAIIH
THUIIOB TPABM, CBSI3aHHBIX C JOPOKHO-TPAHCIIOPTHBIMH MPOUCIIECTBUSAME, B PaAMKax
CyIeOHO-MEAUIIMHCKON DKCIIEPTU3BI.

Knruesvie crosa: ooposicno-mpancnopmuoe npoucuiecmeaue, cyoeoHo-meOuyuHcKas

IKCcnepmu3sa, Memoowl ucwle()oeaﬂuﬂ, munbsl mpaem

Introduction

Forensic medical examinations are a critical
component of forensic investigations, comprising 75-80%
of all forensic cases in Kazakhstan. Of these, post-mortem
forensic examinations account for 35-45%, representing
a substantial portion of the workload. The complexity
of post-mortem forensic examinations, especially those
involving traumatic injuries and criminal cases, often
poses significant challenges in the organization of such
investigations. A review of scientific literature on forensic
medical examinations emphasizes studies focused on
post-mortem investigations, particularly in the context
of road traffic accidents, and discusses the organizational
aspects and related challenges [1, 2, 3].

Road traffic accidents are a significant medical
and social issue, not only in Kazakhstan but globally,
contributing to high rates of traumatic injuries. Injuries
resulting from road traffic accidents are classified as
severe due to their significant socio-economic impact.
Literature data indicate that 60—70% of fatalities resulting
from road traffic accidents occur among individuals
of working age. This underscores the importance of
conducting comprehensive research into the procedural
foundations of post-mortem forensic examinations in road
traffic accident cases.

Forensic medical experts play a critical role in
determining the severity of injuries sustained by
participants during an incident. For living individuals,
examinations identify the nature and extent of injuries,
including bodily harm, health impairments, mechanisms
of injury, and timing. The conclusions drawn from these
examinations significantly influence the legal evaluation
of incidents and may serve as key evidence in determining
criminal or administrative liability [4, 5].

The complexity of forensic examinations related to
road traffic accidents arises from several factors:

The involvement of multiple fatalities in a single
incident.

Establishing the causal link between the incident and
the fatalities.

Identifying and matching the vehicles involved to the
incident.

Determining the cause of the accident.

These factors often necessitate comprehensive
examinations, which can pose challenges for forensic

experts. Limited expertise in specific areas may prolong
the examination process, and in many cases, additional or
repeated examinations are required.

Post-mortem forensic examinations in road traffic
accidents involve three critical components aimed at
determining the cause of death and injury mechanisms:

Comprehensive examination of the deceased.

Analysis of the vehicles involved in the incident.

Detailed examination of the accident scene.

Additionally, it is crucial to identify whether the
individuals involved had any medical conditions or were
under the influence of alcohol or drugs that could have
impaired their ability to operate a vehicle. This process
plays a decisive role in determining the cause of death.

A review of the literature reveals numerous studies
on injury types caused by road traffic accidents, their
diagnostic criteria, and related issues. However, questions
regarding the organizational mechanisms of post-mortem
forensic examinations in road traffic accidents remain a
pressing issue to this day [6, 7].

Therefore, the aim of our research is to evaluate the
results of forensic medical examinations related to the types
of injuries observed during the post-mortem examination
of individuals involved in road traffic accidents.

Methods

The study was conducted by analyzing the results
of post-mortem examinations carried out in 2023 at the
Aktobe Interregional Center of Forensic Examinations.
The research design is a retrospective study with a
comprehensive sampling approach.

Inclusion criteria:

Pedestrian injuries caused by being struck by a vehicle.

Injuries sustained inside the vehicle cabin.

Injuries caused by being run over by a vehicle.

Injuries sustained from falling out of a vehicle.

Injuries resulting from being crushed between vehicle
parts.

Exclusion criteria:

Injuries unrelated to road traffic accidents.

Acute and chronic diseases.

In the first stage, forensic medical examination results
of 2,132 deceased individuals were analyzed. Out of these,
190 cases related to road traffic accidents were selected
for further study to address the research objectives. The
internal and external injuries of the deceased caused by
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road traffic accidents, their diagnostic criteria, the timing
and mechanisms of the injuries, and their morphological
features were evaluated.

In the second stage, the obtained data were grouped
based on case circumstances, internal and external injuries
of the deceased, diagnoses, and causes of death. The data
were then subjected to statistical analysis.

Statistical analysis was performed using descriptive
statistics (mean values, standard deviations) and
comparative analysis methods (t-test, ANOVA, and >
test).

Results

The conducted study identified specific characteristics
in the classification of injuries associated with road traffic
accidents, including the nature of injuries, diagnoses, and
causes of death. It highlighted the distinct features of road
traffic accidents and the significant challenges they pose
for forensic medical examinations.

Forensic medical examinations related to road traffic
accidents accounted for 15.840.9% of all post-mortem
examinations, representing a substantial share. This, in
turn, directly impacts the workload of forensic experts.

Among the categories of injuries resulting from road
traffic accidents, the highest proportion (80.0+0.01%) was
attributed to injuries sustained inside the vehicle cabin.
Of these, 92.1+0.7% involved passengers, while the
remaining share involved drivers.

Cases of pedestrians being struck by vehicles
accounted for 17.3£0.5%, with injuries caused by light
vehicles comprising 90.9+0.01%, while heavy vehicles
accounted for the smaller remaining share.

Injuries resulting from being run over by a vehicle
(crushing) and those sustained from falling out of a
vehicle represented 1.4-1.6+0.2% of the total injuries
caused by road traffic accidents (Figure 1). According to
the forensic examination results during the study period,
no injuries caused by being crushed between vehicle parts
were recorded (p<0.5).

quantity

Injuries caused by being trapped between vehicle parts

Injuries sustained from falling from a vehicle |

Pedestrian hit by a vehicle [

Injuries caused by being run over by a vehicle wheel ||

Injuries sustained inside a vehicle [

0 20 40 60 80 100 120 140 160

Figure 1. Comparative indicators based on the
classification of injuries sustained from road traffic
accidents.

In a comparative study of injuries sustained by
passengers within the vehicle cabin, abrasions and
bruises on the head, chest, and limbs, along with isolated
rib fractures, were rare, occurring in only 3.2+0.7%
of cases. In 96.840.3% of cases, combined fractures
(involving vertebrae, limb bones, and skull damage) were

observed. Isolated fractures of the cervical vertebrae
(without associated fractures) were found in 1.9+0.02%
of cases. This indicates that, in most cases, injuries to the
musculoskeletal system involved multiple fractures.

Regarding the causes of death, injuries sustained within
the vehicle cabin were attributed to post-traumatic shock
in 40.7+0.08% of cases, cerebral edema and compression
in 9.840.01%, and brain contusion and crushing in one
case. In other cases, injuries were accompanied by post-
traumatic hemorrhage. A comparison of injuries sustained
within the vehicle cabin revealed that drivers were
involved in 5 cases, highlighting that passengers were
significantly more likely to sustain injuries (Figure 2).

The forensic examination rate for cases involving
pedestrians struck by vehicles ranks second among all
traffic accident-related indicators. In all such cases,
external injuries, including abrasions and contusions on
the head, chest, and limbs, was observed.

Regarding internal injuries in pedestrians, fractures
of the skull vault and base were identified in 27.2+0.03%
of cases. Subdural hemorrhages without skull fractures
occurred in 9.0+0.4% of cases, while brain tissue
damage was observed in 10.2+0.2% of cases. Brain
tissue damage was found to always accompany skull
fractures. Additionally, the analysis of these types of
injuries revealed rib fractures in 18.1+0.8% of cases
and cervical vertebrae fractures in 9.1+0.03% of cases.
Injuries involving ruptures of internal organs were noted
in 12.1£0.1% of cases, while fractures of the limb bones
occurred in 33.2+0.4% of cases.

During the analysis of case circumstances related to
traffic accident examinations, two instances (accounting
for 1.3+0.4% of the total) were identified as involving
individuals jumping from moving vehicles. Injuries
observed in these cases did not significantly differ from
other types of traffic accident-related injuries.

External injuries included contusions, abrasions, and
bruises on the head, chest, and limbs. Internal injuries
comprised subdural hemorrhages, rib fractures, ruptures
of internal organs, and femur fractures. The diagnosis in
such cases was “combined injury,” with the cause of death
being post-traumatic shock.

Collisions involving light vehicles with scooters
(three cases) and bicycles (one case) were recorded as
four instances (2.6+0.8%) during the study period. The
injury characteristics in these cases were similar to those
identified in incidents of jumping from moving vehicles,
including external and internal injuries, diagnoses, and
causes of death.

In cases of collisions between scooters and light
vehicles, 66.7+0.03% of scooter riders exhibited fractures
of the skull vault and base. In the remaining cases, rib
fractures and internal organ injuries were identified.
Among scooter riders, 66.6+0.7% were diagnosed
with open head injuries and closed chest injuries, while
33.3+£0.3% were diagnosed with closed injuries of the
chest and abdominal cavity.

The causes of death included brain swelling and
compression in two cases, and post-traumatic hemorrhage
in one case.
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Spinal injuries

Internal organ damage
Fractures of limb bones
Brain injury

Rib fractures

1]

Skull fractures

0 50 100 150

M — Collision data with a light vehicle
[ — Pedestrian hit by a vehicle
M - Injuries sustained inside a vehicle

Figure 2. Comparative Characteristics of Injury
Indicators Based on Types of Traffic Accidents.

The injuries identified in bicycle collisions with
passenger vehicles were similar to those observed in
scooter-related cases. However, the diagnosis was a closed
head injury, and the cause of death was brain contusion
and compression.

Discussion

The relevance of mortality indicators related to road
traffic accidents remains a critical issue, particularly in
the era of globalization, with the emergence of modern
megacities and rapid technological advancements.
Injuries sustained in incidents involving vehicles are
diverse, extensive, and pose unique challenges in forensic
medical diagnostics. During the examination of bodies
in cases of road traffic accidents, forensic experts must
analyze the location, mechanism, and nature of injuries.
Additionally, they are often required to provide answers
regarding the circumstances of the incident as requested
by the appointing authorities. This highlights the need
for comprehensive studies on the examination of bodies
related to road traffic accidents and the organization of
forensic investigations [8, 9].

The study identified distinct characteristics of injuries
sustained inside vehicle cabins, including their extensive
range and the predominance of combined trauma. Similar
findings have been reported in the works of various
researchers. Injuries sustained in vehicle cabins frequently
involve significant damage to the head, often affecting
two or more anatomical segments, and are commonly
associated with combined injuries, including traumatic
brain injuries.

Moreover, according to research, the mechanisms of
injuries sustained in vehicle cabins, particularly among
front-seat passengers, are attributed to significant body
displacement and impacts with wide, injurious surfaces
(such as the instrument panel), resulting in severe trauma
and fatalities. In contrast, the relatively fewer injuries
observed in drivers are explained by their more stable
and secured body position, as well as the limited range
of injurious surfaces they come into contact with (e.g.,
steering wheel components) [10, 11].

The broad spectrum of injuries sustained during road
traffic accidents poses significant risks to the lives of
all participants involved. In this context, the severity of

the injuries, their impact on health, the mechanism and
timing of their occurrence, are of utmost importance. The
forensic medical examiner’s conclusions provide a legal
evaluation of the injuries sustained in the incident, as
well as the categories of participants involved. Therefore,
determining the category of participants in road traffic
accidents is crucial.

In our study, it was found that passengers predominantly
constitute the majority of participants in road traffic
accidents, while the proportion of injured drivers
was comparatively lower. This reflects the distinctive
characteristics of participant categories. According to
A.V. Kovalev and several other authors, the mortality
rate resulting from vehicular injuries ranges from 81.7%
to 86.5%, with mechanical injuries being predominant.
Similar findings were identified in our research.

The results indicated that forensic examinations
related to road traffic accidents accounted for 15.8% of
all forensic medical examinations, and injuries caused
by motor vehicles comprised approximately 80% of
all vehicular injuries. This underscores the significant
contribution of traffic accident-related injuries to forensic
medical examinations. Additionally, the extent of injuries
caused by motor vehicles often involves combined or
multiple traumas, internal organ damage, and variations
depending on the type of vehicular injury. The type of
injuries also correlates with the participant’s position
within the vehicle [12, 13, 14].

Injury indicators during road traffic accidents
predominantly involve injuries to the musculoskeletal
system. In our study, combined injuries (e.g., fractures of
the skull, limbs, and ribs) were observed in 96% of cases,
signifying a unique pattern. Regarding the causes of death,
nearly 40% of injuries sustained inside the vehicle cabin
were attributed to post-traumatic shock, likely due to the
presence of combined fractures. Similar patterns were
observed in literature reviews from various studies.

In road traffic accidents, injuries to the skull (head
region) were found to occur more frequently than injuries
to other body parts. Injuries to the limbs were equally
common in both drivers and passengers (41%), while chest
injuries were twice as prevalent in drivers compared to
passengers. Additionally, in our study, injuries involving
scooters or bicycles frequently resulted in skull damage, as
evidenced in forensic medical examinations. Regardless
of the type of road traffic accident, the patterns of injury
were found to be similar [15, 16, 17].

Thus, forensic medical examination in relation to
road traffic accidents holds a significant place within the
overall forensic examination process. Based primarily
on the mechanisms of injury, the characteristics of injury
indicators vary according to the types of vehicular injuries.
The frequency, mechanism, and nature of the injuries
allow us to predict the types of vehicular injuries involved.
A comprehensive analysis of injury indicators related
to road traffic accidents, through comparative studies,
can enhance the research methodology in this area and
contribute to the classification of injury types in forensic
examinations related to road traffic accidents.

02 (1) 2025 Gylym

39



Conflicts of interest — not declared. This material
has not been published elsewhere and is not under
consideration by other publications.There was no funding
from any parties involved in conducting this work.

References:

1. Lastovetskiy AG, Ayvazyan AG, Averyanova DA. Multifactorial
analysis of mortality on the example of road accidents. Forensic
medicine. 2018;4(3):10-16.
doi:10.19048/2411-8729-2018-4-3-10-16.

2. Kuchuk SA, Klevno VA, Maksimov AV. Analysis of mortality rates
in the Moscow region in order to implement Decree of the
President of the Russian Federation dated 05/07/2012 No. 598
«On improving state policy in the field of healthcare». Forensic
medicine. 2018;4(3):17-21. file:///C:/Users/%D0%9F%D0%9A5/
Downloads/205-425-1-SM.pdf

3. Lastovetskiy AG, Lebedev MV, Averyanova DA, Ayvazyan AG.
Organization of medical care for victims of road accidents with
maxillofacial trauma. Bulletin of New Medical Technologies.
2017;(2):4-2. doi: 10.12737/article_59156294138399.26231860.

4. Ostroborodov VV, Obukhov IA. Tactical features of the inspection
of the accident site in case of traffic accidents, including fatal ones.
Law and legislation. 2021;11:244-248.
doi:10.24412/2073-3313-2021-11-244-248

5. Nafikova L. S. The role of forensic medical examination in road
accidents. Bulletin of Science and Education. 2017;1(25):77-78. ISSN
2312-8089 (Print)

6. 6. Pigolkin Yu.l., Dubrovin I.A., Sedykh E.P., Mosoyan A.S. Forensic
assessment of cervical spine injuries in the driver and passenger
of the front seat of a modern passenger car in a frontal collision.
Forensic medical examination. 2015;58(6):24-27.
doi: 10.17116/sudmed201558624-27.

7. Kazuhiko K, Ryo S, Ken-ichiro N. Fatal traffic accidents and forensic
medicine. IATSS Research. 2014;38:71-76.
doi: 10.1016/j.iatssr.2014.07.002.

8. Gokalp MA, Hekimoglu Y, Gozen A, Guner S, Asirdizer M. Evaluation
of severity score in patients with lower limb and pelvic fractures
injured in motor vehicle front-impact collisions. Med Sci Monit.
2016;22:4692-98. doi: 10.12659/msm.898459.

9. Yafit H, Dror BH, Nir C, Michael JD, Gavriel Ch, Bahaa HY. The im-
pact of helmet use on oral and maxillofacial injuries associated
with electric-powered bikes or powered scooter: a retrospective
cross-sectional study. Head & Face Medicine. 2021;17:36-43.
doi: 10.1186/s13005-021-00288-w.

10.

11.

12.

13.

14.

15.

16.

17.

Pigolkin Yul, Dubrovin IA, Mosoyan AS, Bychkov AA. Forensic
medical assessment of injuries in the cabin of a moving passenger
car equipped with modern personal safety equipment. Forensic
medical examination. 2018;1:16-20.

doi: 10.17116/sudmed20186116-20.

Pankov 1V, Sarkisyan BA, Votintsev AA. Injuries to the driver and
passenger of the front seat in non-fatal interior injury in foreign-
made passenger cars. International Journal of Applied and
Fundamental Research. 2014;1:174-177. https://applied-research.
ru/ru/article/view?id=4618

Leonov SV, Pinchuk PV. Forensic medical characteristics of
pedestrian injuries during front-edge car collision. Forensic medical
examination. 2016;59(4):21-24.

doi: 10.17116/sudmed201659421-24.

Kovalev AV, Momot DV, Samokhodskaya OV, Zabrodsky YaD. The
specifics of conducting forensic medical examinations of victims
of road accidents, taking into account the modern development
of automobile safety systems. Forensic medical examination. 2020;
63(2):14-18. doi: 10.17116/sudmed20206302114.

Arbel S, Zrifin E, Mahmoud R, Mijiritsky E, Groysman L, Shuster A,
et.al. Maxillofacial Injuries Sustained by Riders of Electric-Powered
Bikes and Electric-Powered Scooters. Int. J. Environ. Res. Public
Health. 2022;19:15183-15191. doi: 10.3390/ijerph192215183.
Mayakova MV, Tenkov AA, Kochkarov VI. Forensic medical
assessment of injuries sustained by living persons in the car interior.
Scientific Bulletin. 2020; 22(93):86-93. https://core.ac.uk/down-
load/pdf/151214332.pdf

Sokol VK. Features of complex forensic medical examinations (FME)
of the lower extremities mechanical injury in non-fatal car trauma.
Morphologia. 2020;14(3):76-84.

doi: 10.26641/1997-9665.2020.3.76-84.

Indiaminov SI, Abdumuminov HN, Kim AA. Forensic medical
characteristics of injuries suffered by cyclists in collisions with other
vehicles. Forensic medical examination. 2023;66(1):14-18.

doi: 10.17116/sudmed20236601114.

Gylym



