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Abstract. A forensic assessment of the morphological and clinical
manifestations and course of traumatic brain injury in children and adolescents is
presented, and to objectify forensic medical examination in cases of resolving conflict
Issues, criteria for the severity of brain injuries in these age groups are defined.

The aim of the study. Conduct a forensic assessment and determine the
criteria for the severity of brain injuries in children and adolescents.

Materials and methods. The study material was 112 “Expert Conclusions”
from the archives of the Kyiv Regional and Kyiv City Clinical Bureau of Forensic
Medical Examination, which related to forensic medical examinations (research) in
cases of traumatic brain injuries of children and adolescents. The study design was
built taking into account gender and age. Scientific research of expert cases and
forensic assessment of the severity of TBI in children was conducted in accordance
with the requirements of the Order of the Ministry of Health of Ukraine dated January
17, 1995 Ne 6 “On the Development and Improvement of the Forensic Medical
Service of Ukraine”. Quantitative analysis was conducted using standard methods of
variational statistics.

Scientific research. This study is the part of scientific research of the
Department of Morphology, Clinical Pathology and Forensic Medicine of the
P.L. Shupyk National University of Health Sciences "Scientific substantiation of
modern pathomorphological diagnostics and establishment of clinical and
morphological correspondences in various diseases" state registration number
0116U007906 (2021-2025).

Bioethics. Materials of the study were approved by the Bioethics Commission
of the P.L. Shupyk National University of Health Sciences, (protocol 12/2, 11 of June
2025).

Results. The predominant causes of brain injuries in children in the study were
domestic (including criminal), street and transport injuries. Comparative analysis of
the course of various forms of traumatic brain injury in different age groups and study
of the features of clinical symptoms and the course of non-fatal brain injuries in brain
injuries in children and adolescents allowed to lay the foundation for establishing
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criteria for forensic medical assessment of their severity and implementing the results
obtained into practical expert activities.

Conclusions. Among non-fatal injuries of the face and brain in children of
different age groups, craniocerebral injuries prevail. The course of mild forms of
craniocerebral injury - concussion in children of younger and preschool age,
concussion and mild cerebral contusion in children of younger and senior school age
Is characterized by predominantly rapidity objective neurological symptoms, with its
regression after the injury, on average, on the 7-11th and 9-14th day, respectively,
from the moment of the injury, with a high degree of correlation between the terms of
regression of the indicated neurological symptoms and the duration of the health
disorder. This gives reason to believe that the assessment of the degree of such
injuries should be carried out according to the criterion of short-term health disorders
in all age groups. In the case of a long-term course of mild forms of craniocerebral
injuries or the presence of their consequences Forensic medical assessment of the
severity of injuries should be based on a thorough neurological examination of the
child and analysis of medical documentation, taking into account indications of an
adverse course of labor, congenital malformations and inflammatory diseases of the
nervous system in young children, chronic somatic diseases or intoxications in
school-age children and adolescents. Severe forms of craniocerebral injuries (severe
brain contusion, brain compression by subdural hemorrhages) in children of primary,
preschool and primary school age notes the presence of bone fractures, mainly of the
cranial vault (linear, pressed and fragment-pressed), in children of senior school age -
both the presence and absence of fractures of the bones of the vault and base of the
skull, with the development of disorders of vital functions, which pose a danger to the
lives of the victims. Thus, the assessment of the severity of such forms of traumatic
brain injuries should be carried out according to the criterion of danger to life.

Keywords: forensic medical examination, children, traumatic brain injury,
bodily injuries, severity.

CYJIOBO-MEJIUYHA OIIIHKA TA KPUTEPII BUSHAUEHHSA
CTYHNEHA TAXKKOCTI TPABM I'OJIOBHOI'O MO3KY YV JIITEH TA
IHIAJITKIB

Oxcana I'ypina’, Bosoxnvup Mimasnos', Cepriii Ko3108°,
Mapra Fapasmiok’, Mapis 3y6xo’

"HarionansHuit yHIBepCUTET 0XOpOoHHU 310poB’st Ykpainu imeHi [LJI. Illynuka, m. KuiB Ykpaina
ZI[HinOBCbKI/Iﬁ nepxaBHUN MennuHui yHiBepcuteT MO3 Ykpainu», M. JlHinpo Ykpaina
bykoBuHCHKHI nepxaBHUN MeauuHui yHiBepcuTeT MO3 Ykpainu, M. YUepHiBii Ykpaina
Sanopispkuii aepKaBHHI MexuKo-GapManeBTHUHKIT yHiBepcuter MO3 Yipainm, M.3amopixoks
VYkpaina

Mera po0OTH: IPOBECTH CYJOBO-MEAMYHY OLIHKY Ta BU3HAYEHHS KPUTEPIiB
CTYIEHS TSHKKOCT1 TPABM TOJIOBHOTO MO3KY y JIITEH 1 MUTITKIB.
Marepianu Tta Merogu. Matepiagom pociikeHHs Oynu 112 «BuCHOBKIB


http://forensic.bsmu.edu.ua/
http://forensic.bsmu.edu.ua/

Forensic-medical examination, 2025, Ne2 http://forensic.bsmu.edu.ua

excriepta» 3 apxiBy KuiBcbkoro o6iacHoro i KHiBCbKOro MICBKOT0 KIIHIYHOTO OIOPO
CYJOBO-MEINYHOI EeKCIEPTU3H, SKI CTOCYBAJIUCh CYAOBO-MEIMYHUX EKCIEPTHU3
(mocmimpkenp) giTed 1 MIUNTKIB Yy BHUIAAKaX YEpPENHO-MO3KOBUX TpPaBM 3
ypaxyBaHHSIM CTaTi Ta BIKY.

HaykoBo-gociigHa po6ora. JocnimKkeHHS € YaCTHHOI HayKOBO-JIOCIITHOT
pobotu kadenpu mopdonorii, KIiHIYHOI maronorii Ta cyaoBoi meaunuan HYO3Y
imeni [LJI. [Hynmka «HaykoBe oOrpyHTYBaHHS Cy4acHOi MaTOMOP(OIOTIYHOT
JIarHOCTUKH T4 BCTAHOBJIEHHS KJITHIKO-MOP()OJIOTTYHUX BIAMOBITHOCTEH TIPH PI3HUX
3axBoproBaHHIX» Ne nepxkaBHOi peectpanii 0116U007906 (2021-2025 pp.).

BioeTuka. Marepianu IOCTiIKEHHS CXBaJICHO KOMICIEIO0 3 MUTaHb O10€THKHU
HYO3Y imeni I1.JI. lllynuka (mpotokon 12/2 Bix 11.06.2025).

Pesyabtratu. IlepeBaxHMMHM TNpUYMHAMU BUHUKHEHHS TpaBM TOJOBHOTO
MO3KY y AiTel Oyiu nmooyroBa (B TOMY YMCIIl KpUMiHAIbHA), BYJIWYHA 1 TPAHCIIOPTHA
TpaBMU. [1OpIBHANBHMI aHANI3 KIIHIYHUX CUMIITOMIB Ta MEepediry TpaBM T'OJIOBHOIO
MO3KY Y JIITeH Ta MAJITKIB CTald OCHOBOIO JIJIs KPUTEPIiB CY0BO-MENMYHOI OI[IHKU
iX CTymeHs TSKKOCTI TpaBM TOJOBHOTO MO3Ky. OIliHKa CTYIEHS TSDKKOCTI TaKUX
(dbopM YepemHO-MO3KOBUX YIIIKO/KEHb Ma€ 31HCHIOBATUCH 33 KpUTEpieM HeOe3meKu
LTSI SKUATTA.

BucnoBkn. Cepen TpaBM TOJIOBHOIO MO3KY y JIT€H pI3HUX BIKOBHUX Tpyl
nepeBakaJii  4eperHo-MO3KOB1  ymikojukeHHs. [lepebir nerkux ¢opM uepemnHo-
MO3KOBOi TPaBMH - CTPYCY T'OJIOBHOT'O MO3KY Y JIIT€Hi MOJIOAIIOTO Ta AOMIKIIHHOTO
BIKY, CTpyCY 1 320010 TOJIOBHOTO MO3KY JIETKOTO CTYIEHS y JITE€Hd MOJOIIIOrO Ta
CTapuIOr0 IIKUIBHOTO BIKY, BIJ3HAYAETHCA TEPEBAKHOIO MIBUIKOIUIMHHICTIO
00’ €KTUBHOI HEBPOJIOTTYHOI CUMIITOMATHKH, 3 il perpecoM B cepenHboMy, Ha 7-11 Ta
9-14 100y 3 MOMEHTY TpaBMyBaHHS, a TaK0)X BHUCOKHUM CTYIEHEM KOPENAIii MK
CTPOKAMH pPErpecy O3HAYEHUX HEBPOJOTYHUX CHUMIITOMIB Ta TEPMIHOM pO3Jaay
3nopoB’s. lle mae migcTaBu BBaKaTH, MO OIIHKA CTYIEHS TaKUX YIIKOKCHb Mae
3MIICHIOBATUCH 3a KPUTEPIEM KOPOTKOYACHOI'O PO3JIAaJy 3/I0pOB’S y BCIX BIKOBHX
rpynax. IIpu tpuBanomy nepeOiry jierkux (GpopM depernHo-MO3KOBHX TpaBM alo 3a
HAsBHOCTI iX HACIIJKIB, CYJOBO-MEIWYHA OIlIHKAa CTYIECHS TSKKOCTI TIIECHUX
VIIKO/IP)KEHb TOBMHHA 0a3yBaTHCSi Ha PETEIbHOMY HEBPOJIOTIYHOMY OOCTEXKEHHI
JTUTAHA Ta aHadi3l MEIWYHOI JOKYMEHTaIii, 3 ypaxyBaHHSIM BKa3iBOK Ha
HECHIPUSTIIMBUN Tepedir TMOJIOriB, BPOKEHMX BaJl PO3BUTKY Ta 3amajlbHUX
3aXBOPIOBaHb HEPBOBOI CHCTEMH Yy JITE€H MOJOIIIOrO BiKY, XpOHIYHHX COMATHUYHHUX
3aXBOpIOBaHb a00 IHTOKCHKAIIA — y JITEH IMIKIIbHOrO BIKY Ta MiLTTKIB. Baxki
dhopmu 4epenmHO-MO3KOBUX YIIIKOIKEHB (3a01if TOJOBHOTO MO3KY Ba)KKOT'O CTYIICHS,
CTUCHEHHS TOJIOBHOTO MO3KY TMiJOOOJOHKOBUMH KPOBOBWJIMBAMHU) Y JIITEH
MOJIOAIIOTO, JOWIKIIBHOTO Ta MOJIOAIIONO MIKUIBHOTO BIKY CYNPOBOIKYIOTHCS
nepeaoMaMy  KICTOK TEePEBAXKHO CKJCMIHHA ueperna (JIiHIMHUX, BTUCHEHUX Ta
YJIaMKOBO-BTHUCHEHHUX), Y JITEH CTApIIOro MIKIILHOIO BIKY — SIK HAsBHICTh, Tak 1
B1JICYTHICTh TI€PEIOMIB KICTOK CKJICIIHHS Ta OCHOBU Yeperna, 3 PO3BUTKOM MOPYIIEHb
BITATbHUX (DYHKITIH, SKI CKIAmaloTh HEOe3IMeKy Misi KATTA mnoreprniaux. OIiiHka
CTYIEHS TSKKOCTI TaKUX (OPM YepernHO-MO3KOBHUX YIIKOKEHb MA€ 311HCHIOBATUCS
3a KpUTepieM HeOE3MeKH AJIsl )KUTTH.

KirouoBi cioBa: cygoBo-MeaMyHa €KCIepTH3a, JiTH, 4YepermHO-MO3KOBa
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TpaBMa, TIJIECHI YIIKO)KEHHSI, CTYIIHb TSXKKOCTI.

Introduction. The relevance of this study is underscored by the current
situation in Ukraine, where, in addition to the impact of the ongoing four-year war,
there has been an increase in the proportion of domestic injuries among pediatric
victims. This trend is driven by the widespread availability and accessibility of
various tools and appliances to the population, as well as the automation of household
processes, which pose a risk of injury to children of different age groups.
Furthermore, a new type of injury associated with road traffic accidents — caused by
the use of electric personal mobility devices, bicycles, and others — is becoming
increasingly common [1-5].

According to literary sources, injuries to the skull and brain predominate in
terms of prevalence and severity among the total number of injuries in children.
Traumatic brain injury (TBI) is the leading cause of violent death in children in at
least 40% of cases [6-10], including those resulting from domestic abuse [11-13].
Analysis of literature data on mortality from injuries and accidents among children
provides grounds for identifying the following main groups: 1) in children aged 1 to 4
years, domestic injuries prevail, primarily associated with inadequate childcare or
harsh treatment; 2) in older age groups, the range of injuries expands, with domestic
and transport injuries dominating [14]. Traumatic lesions of the central nervous
system, particularly traumatic brain injuries (TBI), hold a leading place in the
structure of childhood trauma. Currently, they account for up to 37.6% of traumatic
cases in children and, according to WHO data, show a tendency to increase by 1-2%
per year [15-18]. Over the past decade, there has been no trend towards changing this
situation, which defines childhood trauma as an extremely urgent medical and social
problem.

Therefore, the information presented above indicates the significant relevance
of the problem of traumatic brain injuries in children and adolescents. It requires a
meticulous study of its morphological and clinical features not only for therapeutic
purposes but also for the objectification of forensic medical examinations in resolving
contentious issues.

The aim of the study. To conduct a forensic assessment and determine the
criteria for the severity of brain injuries in children and adolescents.

Materials and methods. The study material consisted of 112 "Expert Reports"
from the archives of the Kyiv Regional and Kyiv City Clinical Bureau of Forensic
Medical Examination, pertaining to forensic medical examinations of children and
adolescents in cases of traumatic brain injury (TBI), taking into account gender and
age. The scientific study of expert cases and the forensic assessment of the severity of
pediatric TBI were conducted in accordance with the requirements of the Order of the
Ministry of Health of Ukraine dated January 17, 1995, No. 6 "On the Development
and Improvement of the Forensic Medical Service of Ukraine". Quantitative analysis
was performed using standard methods of variational statistics.

Scientific research. This study is the part of scientific research of the
Department of Morphology, Clinical Pathology and Forensic Medicine of the
P.L. Shupyk National University of Health Sciences "Scientific substantiation of
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modern pathomorphological diagnostics and establishment of clinical and
morphological correspondences in various diseases" state registration number
0116U007906 (2021-2025).

Bioethics. Materials of the study were approved by the Bioethics Commission
of the P.L. Shupyk National University of Health Sciences, (protocol 12/2, 11 of June
2025).

Results. To substantiate the expert criteria for the forensic assessment of non-
fatal brain injuries in children and adolescents and to further determine the criteria for
their severity, a comparative analysis of the course of various forms of TBI in
different childhood age groups was conducted.

In cases of cerebral concussion, the analysis was performed based on the
following parameters: severity of general cerebral symptoms (impaired
consciousness, presence of vomiting, headache), behavioral disorders, time to
regression of objective neurological symptoms, and duration of health impairment.
The analysis showed that with increasing age of the child, disturbances of
consciousness (short-term loss of consciousness) and single vomiting were more
frequently observed; in younger children, conversely, the presence of single vomiting
was not noted. Furthermore, the younger the child, the more frequently multiple
vomiting occurred (observed mainly in children under 3 years of age; multiple
vomiting was not observed in high school-age victims). As the age of the victims
increased, headache and vestibular-stem disorders were observed more often.

The conducted studies did not reveal a significant difference in the average
duration of health impairment among children of different age groups. However, they
indicated a longer regression period of objective neurological symptoms in high
school-age children compared to preschool-age victims (P < 0.05). Thus, despite
existing differences in the clinical course of the "acute period" of this form of TBI,
the justified criterion for forensic assessment in cases of cerebral concussion in
children of all age groups was the duration of a short-term health disorder.

In cases of brain contusion of clinically undetermined severity, a comparative
analysis was carried out based on parameters such as: severity of general cerebral
(impaired consciousness, presence of vomiting, headache) and focal symptoms
(presence of hemi- and monoparesis, cranial nerve damage), behavioral disorders,
presence of skull bone damage, time to regression of objective neurological
symptoms, and duration of health impairment.

The results of the clinical picture comparison showed that the features of the
course of brain injuries accompanied by skull fractures depended on the child's age.
Injuries to the calvarial bones (linear fractures with the development of
subaponeurotic hemorrhages) were most common in younger children; as the age of
the victims increased, the number of brain injuries accompanied by skull bone
damage decreased. In turn, impaired consciousness (loss of consciousness) and
headache were more frequently noted in children over 7 years old, i.e., these signs
were observed more often with increasing age of the victims.

It should also be noted that, according to the results of the medical records
review, loss of consciousness and complaints of headache were not recorded in young
children; 17 victims (63%) in this group had an asymptomatic or mildly symptomatic
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course of brain contusion. Focal brain lesions were found in a small number of cases
among younger and preschool-age victims and were more common in children of
older age groups (younger and senior school age). Conversely, the presence of
behavioral disorders decreased with the increasing age of the victims, occurring more
frequently in younger children than in children over 7 years of age (P < 0.05). The
presence of "short" regression periods for objective neurological symptoms and the
duration of health impairment were observed mainly in younger children, while this
period increased in children of older age groups, especially senior school-age children
(P <0.05; P <0.001).

Thus, the analysis proves the existence of differences in the course of this form
of TBI in children of different age groups and specifics in substantiating the criteria
for forensic assessment. In younger children, in the presence of calvarial bone
damage, despite the "short" periods of regression of objective neurological symptoms
and duration of treatment, the justified criterion for assessing the severity of bodily
injuries is the danger to life at the time of injury. In children of other age groups, in
the absence of skull bone lesions, the criterion is the duration of a predominantly
short-term health disorder.

A study of the features of mild brain contusion revealed that in younger and

preschool-age children, in all cases, the course of this form of TBI was characterized
by the presence of linear fractures of the calvarial bones, the transient nature of
general cerebral symptoms of brain damage, and short treatment periods (from 5 to
16 days). In turn, in primary and high school-age children, skull bone damage was
not observed, and the course of mild brain contusion was distinguished by the
presence of short-term vestibular-stem disorders and symptoms of focal brain damage
with a prolonged regression period of the aforementioned objective neurological
symptoms and a duration of health impairment of up to 21 days. As in cases of brain
contusion of clinically undetermined severity, this indicates differences in the course
of this form of TBI in children of different age groups and specifics in substantiating
the criteria for forensic assessment, which should be performed according to the same
principles.
The analysis of the features of the "acute" period of severe brain contusion was
carried out based on parameters such as: presence of bone fractures, behavioral
disorders, impairments of vital functions, signs of focal brainstem lesions, and
prolonged consciousness disorders. No significant differences in these parameters
were found among children of different age groups, except for consciousness
disorders. The frequency of consciousness disorders increased in children older than
7 years, which is confirmed by the comparative analysis of this feature in children of
primary and lower school age (P < 0.05).

Thus, in all childhood age groups, the course of this form of TBI was marked
by damage to the skull bones, signs of focal brainstem lesions, and impairments of
vital functions, which constitute a danger to the lives of the victims.

A comparative analysis of cases of brain compression by subdural hemorrhages
revealed the presence of depressed, comminuted, and comminuted-depressed
fractures of the calvarial bones in children of all age groups, accompanied by the
development of consciousness and behavioral disorders, symptoms of general and
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focal brain damage, and vital disturbances (hemodynamic disorders), all of which
constitute a danger to life. Therefore, in cases of brain compression by subdural
hemorrhages, the justified criterion for expert assessment in children of all age groups
Is the danger to life at the time of injury.

Analysis of medical records aimed at clarifying the consequences of non-fatal
facial and brain injuries showed that in most cases (61.3%), they were observed in
children who had sustained traumatic brain injuries. Notably, despite the prevalent
asymptomatic and mildly symptomatic course of brain contusion, the transient nature
of objective neurological symptoms of brain damage, and their short regression
periods, adverse consequences were observed in both younger and preschool-age
children. During repeated comprehensive (clinical and instrumental) examination of
younger and preschool-age victims, adverse consequences of TBIs — such as the
development of cerebrospinal fluid-hypertensive syndrome with ventricular
dilatation, post-traumatic hydrocephalus and skull deformation, as well as post-
traumatic atrophy of the brain substance (according to computed tomography) - were
observed mainly as a result of brain contusion with calvarial bone damage. According
to statistical calculations, the time for re-examination ranged from 3 to 7.8+1.1
months.

In turn, in children of "older" age groups (younger and senior school age),
adverse consequences were associated with severe forms of TBIs (severe brain
contusion due to depressed and comminuted-depressed fractures of the calvarium,
compression by subdural hemorrhages). Analysis of medical records revealed the
development of post-traumatic cortical-focal syndrome, mnestic disorders, post-
traumatic atrophy of the brain substance and skull deformation, and post-traumatic
damage to sensory organs (retinopathy, cranial nerve damage).

The manifestation and development of post-traumatic cerebrostenia,
vegetative-vascular dystonia, astheno-neurotic syndrome, and post-traumatic
arachnoiditis, according to the studied medical documentation, occurred in children
of primary and secondary school age with mild forms of TBI (concussion, mild brain
contusion). However, in these cases, the duration of treatment was not changed or
extended. Therefore, the nature of the consequences of these forms of TBI is
Important in resolving the issue of cause-and-effect relationships between the injury
and its outcome.

Discussion. The results of the systematic review and meta-analysis
demonstrated that in children under 3 years of age, preschool age, and senior school
age, domestic and street injuries prevailed. In primary school-age children, street and
transport injuries dominated. In most cases, the injuries were caused by blows from
blunt objects or collisions with them. In this regard, our data coincide with the results
of other authors [19-23]. An increase in the number of road traffic accident-
associated injuries is observed in many economically developed countries, driven by
the active use of electric personal mobility devices, as well as bicycles, scooters, etc.
[24-26].

The identified features of brain injuries in children are directly causally linked
to the anatomical and physiological characteristics of the child's body, namely: -
Predominantly small stature, which, on the one hand, leads to a greater number of
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skull injuries in traffic accidents due to initial contact with protruding parts of a
moving vehicle, and on the other hand, results in a relatively small volume of brain
damage when falling on a flat surface due to the short trajectory of the fall; -
Markedly pronounced elasticity of the skull bones, which increases the impact time
and realizes the impact energy at the points of force application, significantly limiting
the possibility of contrecoup brain tissue injuries [27].

The study of the characteristics of clinical symptoms and the course of non-
fatal brain injuries in children and adolescents has laid the foundation for establishing
criteria for the forensic assessment of their severity and for implementing the
obtained results into expert practice.

Conclusions.

1. Among brain injuries in children of different age groups, traumatic brain
injuries (TBI) predominated. The course of mild forms of TBI — cerebral concussion
in younger and preschool-age children, and cerebral concussion and mild brain
contusion in younger and senior school-age children — is characterized by the
predominantly transient nature of objective neurological symptoms, with their
regression occurring on average on days 7-11 and 9-14 post-injury, respectively, and
a high degree of correlation between the regression periods of these neurological
symptoms and the duration of health impairment. This provides grounds to assert that
the assessment of the severity of such injuries should be based on the criterion of a
short-term health disorder in all age groups.

2. In cases of a protracted course of mild forms of TBI or the presence of their
consequences, the forensic assessment of the severity of bodily injuries should be
based on a thorough neurological examination of the child and analysis of medical
documentation, taking into account indications of an adverse course of childbirth,
congenital malformations, and inflammatory diseases of the nervous system in young
children, and chronic somatic diseases or intoxications in school-age children and
adolescents.

3. Severe forms of TBI (severe brain contusion, brain compression by subdural
hemorrhages) in children of younger, preschool, and primary school age are
accompanied by fractures of the skull bones, predominantly of the calvarium (linear,
depressed, and comminuted-depressed). In senior school-age children, these severe
forms may be accompanied by either the presence or absence of fractures of the
calvarial and basal skull bones, with the development of impairments of vital
functions that pose a danger to the lives of the victims. The assessment of the severity
of such forms of TBI should be carried out according to the criterion of danger to life.
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