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Abstract. Pediatric road traffic injuries remain one of the leading causes of mortality and
long-term disability worldwide. The high-energy mechanisms involved in road traffic accidents
(RTAS) result in a predominance of combined and multiple injuries affecting vital organs and
systems. This study analyzes the structural and clinical characteristics of injuries sustained by
children involved in RTAs, based on hospital clinical data and forensic autopsy findings. Traumatic
brain injury, thoracic and abdominal trauma, and complex polytrauma were identified as the most
frequent and prognostically significant injury patterns. Fatal outcomes were primarily associated
with massive hemorrhage due to severe damage to parenchymal organs and critical thoracic
structures. Anatomical and physiological features of the pediatric body contribute to extensive
internal organ damage even in the absence of pronounced skeletal injuries. The findings emphasize
the importance of early recognition of leading injuries, rapid diagnostic assessment, and timely
surgical and intensive care interventions to reduce mortality in pediatric road traffic trauma.
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TPABMBI JIETE B PE3YJILTATE JJOPOKHO-TPAHCIIOPTHBIX
MPOUCHIECTBUM U UX TOCJIEJICTBUS

AodnyBoitutoB booyp baxoauposuu
Cnennanu3upoBaHHbIN HAyYHO-NIPAKTUYECKUH LIEHTP HEUPOXUPYPIUH U
HelpopeaOunutauuu npu CamapkaHICKOM rocyJapCTBEHHOM MEIUIIMHCKOM YHUBEPCUTETE

AHHOTanus. J[OpOKHO-TPaHCIIOPTHBIA TPaBMaTU3M y AETEN OCTaeTCsl OAHOM U3 BEAYILIUX
MPUYHMH CMEPTHOCTU U MHBAIWINU3ALNUN B MEIUATPUYECKON MOMYJISUUHU. BbICOKAas KMHETHYECKast
SHEPTUsl TPABMHUPYIOMIETO BO3JCUCTBUS MPH JOPOKHO-TpaHCIOPTHBIX mpouciiectBusx (ATIT)
oOyciaBiuBaeT NpeodiiaaHie COYETaHHBIX U MHOXKECTBEHHBIX TMOBPEKIEHUHN, 3aTparuBarolInx
KU3HEHHO Ba)KHBIE OPTaHbl U CUCTEMBI. B cTaThe mpoaHaIM3UpOBaHBl OCOOEHHOCTH CTPYKTYPHI U
XapakTepa noBpexaeHu y nereil, noctpaaaBmux B JTII, Ha OCHOBaHMM KIMHUYECKUX JAHHBIX
CTallOHapa U Pe3yJIbTaTOB Cy/eOHO-MEAUIIMHCKUX BCKPBITUH. [loka3aHo, YTO TOMUHHUPYIOIIMMH
SBISIIOTCS ~ YEPEMHO-MO3TOBasi, TOpakoabJOMWHAIbHAsT W  KOMOWHHpPOBAaHHAas  TpaBMa,
CONIPOBOXKIAIOIINAECS BBICOKOM JIETAIBHOCTBIO, MPEUMYLIECTBEHHO BCIEICTBUE MACCUBHOU
KPOBOMOTEPHU U TSHKEJIBIX MOBPEKIACHUN MAPEHXUMATO3HBIX OpraHoB. OTMEYEHO, YTO aHATOMO-
(bu3noNIOrNUYecKrue OCOOCHHOCTH NETCKOTO OpraHu3Ma CIOCOOCTBYIOT TSDKEIOMY IMOPAKEHUIO
BHYTPEHHUX OPraHOB MPU MHUHUMAJIBHBIX BHEIIHMX MpPH3HAKax TpaBMbl. [loirydeHHbIE NaHHBIE
MOYEPKUBAIOT HEOOXOAUMOCTh PAaHHEH TUArHOCTHKY, IPHOPUTH3AINH BEYIIErO MOBPEXKICHUS 1
arpeCCUBHOM MPOTHUBOIIOKOBOW TEpanmuy IS CHUKEHUS JIETAJbHOCTH MPHU JETCKOM JIOPOKHO-
TPAHCIIOPTHOM TPaBMaTU3ME.

KiwueBbie ciaoBa: AETCKMH TpaBMaTU3M; JOPOKHO-TPAHCIIOPTHBIE MPOUCIIECTBUS;
COUETaHHAsT TpaBMa; YEPEIHO-MO3rOoBas TpaBMa; TOPAKO-a0JOMUHAIBHBIE MOBPEKICHHUS,
JIETAJIBHOCTh; MACCUBHASI KPOBOIOTEPS.
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Annotatsiya. Bolalarda yo‘l-transport hodisalari bilan bog‘liq jarohatlar bolalar o‘limi va
nogironligining yetakchi sabablaridan biri bo‘lib qolmoqda. Yo‘l-transport hodisalarida yugori
energiyali mexanik ta’sir natijasida hayot uchun muhim bo‘lgan a’zolar va tizimlarni qamrab
oluvchi ko‘p sonli va qo‘shma shikastlanishlar ustunlik giladi. Ushbu maqgolada statsionar klinik
ma’lumotlar hamda sud-tibbiy ekspertiza natijalari asosida YTHda jarohatlangan bolalarda
shikastlanishlarning tuzilishi va xususiyatlari tahlil gilindi. Tadqiqot natijalari shuni ko‘rsatdiki,
yetakchi o‘rinni bosh miya jarohatlari, ko‘krak va qorin bo‘shlig‘i shikastlanishlari hamda qo‘shma
travmalar egallaydi. O‘lim holatlarining asosiy sababi parenximatoz a’zolar va hayotiy muhim
tuzilmalar shikastlanishi natijasida rivojlangan massiv qon yo‘qotish hisoblanadi. Bolalar
organizmining anatomik-fiziologik xususiyatlari tashqi belgilar kam bo‘lgan holda ichki a’zolarning
og‘ir shikastlanishiga olib kelishi mumkin. Olingan natijalar erta diagnostika, yetakchi jarohatni
aniqglash va intensiv davolash choralarining ahamiyatini ko rsatadi.

Kalit so‘zlar: bolalar travmatizmi; yo‘l-transport hodisasi; qo‘shma jarohat; bosh miya
jarohati; ko‘krak-qorin travmasi; o‘lim ko‘rsatkichi; qon yo‘qotish.

Introduction. Road traffic injuries remain one of the most severe forms of trauma
worldwide and represent a leading cause of morbidity and mortality among the pediatric population.
The lethality of transport-related trauma reaches approximately 15%, which is dramatically higher
than the overall mortality associated with general trauma, estimated at about 0.6%. This discrepancy
reflects not only the high-energy mechanisms involved in road traffic accidents (RTAS), but also
the predominance of polytrauma with simultaneous involvement of multiple anatomical regions and
vital organs. According to national health reports, including the State Report on the Health Status
of the Population of the Russian Federation, a steady increase in the incidence of injuries among
children has been observed, with a documented rise of 2.4% within a single year. Transport-related
trauma accounts for more than half of all traumatic injuries in children, ranging from 52.5% to 62%,
and is characterized by a combined injury pattern in up to 86.4% of cases.

A defining feature of pediatric road traffic trauma is its combined and multisystem nature, which
significantly complicates clinical assessment, prioritization of injuries, and therapeutic decision-
making. One of the most critical challenges in managing such patients is the identification of the
leading injury, as it often determines the immediate threat to life and the sequence of diagnostic and
therapeutic interventions. Numerous thoracic surgeons and trauma specialists emphasize that in
nearly half of fatal road traffic injuries, thoracic trauma constitutes the primary cause of death. In
children, injuries to the chest are associated with particularly high severity due to anatomical and
physiological characteristics, including increased chest wall compliance, incomplete ossification of
the rib cage, and a higher propensity for visceral damage without overt skeletal fractures. In more
than 80% of pediatric patients with chest injuries, there is concomitant damage to multiple organs
and systems.

Abdominal trauma represents another dominant injury pattern in pediatric RTAs and ranks among
the leading causes of death. It is identified in approximately 30% of fatal transport-related injuries
and in about 5% of all road traffic accidents. A significant proportion of deaths resulting from
combined trauma occur at the prehospital stage or within the first three hours after admission to
intensive care units, underscoring the critical importance of early recognition, rapid transport, and
timely surgical intervention. This early mortality window represents a major reserve for reducing
overall trauma-related lethality at the population level.

The present study aimed to identify and analyze the structural and clinical characteristics of injuries
sustained by children involved in road traffic accidents. The study was based on the results of a
comprehensive examination of 104 pediatric patients hospitalized in a surgical inpatient facility
following RTAs. In order to obtain a complete and objective assessment of thoracic and abdominal
injuries, an additional analysis of 110 forensic autopsy reports was conducted for children who died
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at the scene of the accident. The gender distribution among hospitalized children revealed a
predominance of boys, who were affected 1.5 times more frequently than girls. Age-related
differences in injury mechanisms were also observed: preschool-aged children were more often
injured as vehicle passengers, whereas school-aged children were predominantly injured as
pedestrians.

Analysis of injury patterns among hospitalized patients demonstrated that combined trauma was the
most frequent presentation. Injuries to the upper half of the body, particularly the head, chest, and
upper abdominal organs, were predominant. Traumatic brain injury (TBI) was identified in more
than 70% of cases, a finding largely attributable to falls following impact, with direct head strikes
and vehicle overrun occurring less frequently. Abdominal trauma with damage to intra-abdominal
organs ranked second in frequency, followed by thoracic injuries. The high incidence of head and
abdominal injuries reflects both biomechanical factors and the relative vulnerability of these regions
in children.

Forensic analysis of fatal cases revealed that combined trauma was present in more than 95% of
children who died at the scene of the accident. In nearly two-thirds of these cases, three or more
anatomical regions were involved, while isolated injuries were exceptionally rare. Traumatic brain
injury and thoracic trauma occupied leading positions among fatal injuries. The morphological
spectrum of TBI was diverse and included epidural and subdural hematomas, intracerebral
hemorrhages with brain compression, severe cerebral contusions, and brain tissue destruction.
Combined injuries of the skull and brain were frequently observed and often involved fractures of
the cranial vault or skull base with associated damage to meninges, cerebral vessels, and cranial
nerves.

A distinctive feature of pediatric thoracic trauma in RTAs was the relatively low incidence of rib
fractures despite a high frequency of severe intrathoracic organ damage. Rib fractures were
identified in only a minority of cases, whereas injuries to the lungs, heart, major vessels, diaphragm,
trachea, and bronchi were common, particularly in fatal cases. Pulmonary injuries predominated
and were represented by contusions and ruptures, often occurring without concomitant skeletal
damage. Morphologically, lung contusions were characterized by subpleural hemorrhages of
varying size and configuration, as well as extensive hemorrhagic impregnation of the pulmonary
parenchyma with formation of intraparenchymal hematomas. Lung ruptures were more frequently
observed in younger children, likely due to greater tissue elasticity and susceptibility to shear forces.
Abdominal injuries were identified in nearly two-thirds of both hospitalized and fatal cases,
indicating that their presence alone does not determine outcome, but rather the severity and extent
of organ damage. Forensic data demonstrated that fatal abdominal injuries were predominantly
associated with severe damage to parenchymal organs, particularly the liver and spleen,
characterized by multiple deep lacerations, capsular rupture, and extensive tissue destruction.
Among hospitalized children, similar injuries were observed less frequently; however, a substantial
proportion of these patients died within the first hours after admission, highlighting the critical
nature of such lesions. The spleen emerged as the most vulnerable abdominal organ in surviving
patients, whereas liver injuries predominated among fatalities.

The principal cause of death in both prehospital and in-hospital settings was massive hemorrhage
resulting from injury to one or more parenchymal organs. This finding emphasizes the central role
of hemorrhagic shock in the pathogenesis of fatal outcomes following pediatric RTAs.
Conclusion. pediatric road traffic trauma is characterized by a pronounced combined injury pattern
involving multiple anatomical regions and vital organs. The presence of multisystem damage leads
to an atypical or blunted clinical presentation, in which classical signs of isolated injuries may be
absent or masked. This results in the development of complex and non-specific symptom
complexes, complicating timely diagnosis and management. Understanding the structural and
pathophysiological features of pediatric injuries sustained in RTAs is essential for improving early
diagnosis, optimizing treatment strategies, and ultimately reducing mortality and long-term
disability in this vulnerable population.
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