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1. CynoBo-MennyHa OLiHKA iH(papKTy MO3KYy, KPOBOBUJIMBIB TPAaBMAaTUYHOTO i HETPAaBMATUYHOIO T€HE3IB Ta

BM3HAYEHHSI JABHOCTI iX yTBOpEHHS MOPGOJIOTiYHNMHY Ta (Qi3MYHUMU METOIAMMU.

2. Forensic evaluation of brain infarction, hemorrhages of traumatic and non-traumatic genesis and determination

of the time of their formation by morphological and physical methods.

Pedepar:

1. Inceprarnifina po60Ta IPUCBIYEHA CyJOBO-MEIUYHIN OLiHIi iH(apPKTiB MO3KY Ta KPOBOBUJIMBIB TPAaBMAaTUYHOTO i
HETPaBMaTUYHOTO reHesy, a TaKO>K BU3HAUYEHHIO TaBHOCTI iX yTBOPEHHS 32 1OIIOMOT0I0 MOP(]OJIOTiYHUX Ta
}i3MYHUX METO/iB. AKTYyasIbHICTh TEMU 3yMOBJIEHA BUCOKOIO YaCTOTOIO YepenHo-M03KoBUx TpasM (UMT), s1ki e
OJHVMM 3 HAaWMOUIMPEHIINX IPUYKH JIeTaJbHOCTI Ta iHBasigu3allii cepes rmpaue3naTHoro HaceyaeHHs. Y po6oTi
POS3IJISIHYTI Cy4aCHi METOAM AiarHOCTUKY, BKJIIOYAI0YM TPALULIiNHI MCTOIOTIYHI TEXHIKY, NTOJIsIpU3aLiiiny ta 3D
Miosep-mMaTpuiHy MIKPOCKOIIiIO, @ TaKOX ix edeKTUBHICTb y gudepeHnuiarnii npuduH cMmepTi. ¥ pamkax
IOCTiIKeHHs 6yJ10 TPOBEEHO MOPiBHSJIbHMI aHali3 ricTOJIOTiYHUX 3pa3KiB MO3Ky Bif, 300 TpymiB 3 pi3HUM
reHe30M CMePTi. BcTaHoBI€HO, 10 TpaAULIifHI riCTOIOTIYHI METOA MAIOTh OOMEXEHY ClIeLIM(pIiYHICTb MpU
BU3HA4YEHHI JaBHOCTI yTBOPEHHS KPOBOBUINBIB. HaTOMiCTb, 3acTocyBaHHS 3D MioJsiep-mMaTpUYHOI MiKPOCKOITii

3abe3rnevye BUCOKY TOYHICTb (1o 100 %) y nudepenujianii Bunankis iHdapKTy MO3KY Ta reMOpariyHux KpOBOBUJIUBIB.



Metonu nosngpusaniitHo-KOpeNALiiHOI MiKPOCKOIIii IIPOJAEMOHCTPYBaIN Yy TIAUBICTb 70 90 % y BCTaHOBJIEHHI
reHe3y MaToJIoTiN NIPY aHasli3i aCMMETPii Ta eKkcuecy po3noginiB. JJoCaimKeHHs TaKOX MT0Ka3aso, o YaCoBi 3MiHU B
Mop@oJiorii MO3KOBOI TKAHUHU MOXKYTb OYTH 00’€KTUBHO OLiHEHI, 30KpeMa, yacoBa JUHaMiKa 3MiH CTaTUCTUYHUX
MOMEHTIB BKa3ye Ha MOKJIMBICTb BUBHAUEHHSI JABHOCTI YTBOPEHHS KPOBOBUJIMBIB 110 96 rofuH. Pe3yibTaTul
IYcepTauifiHoOi po6OTH MAIOTh IPAaKTUYHE 3HAUYEHHS [IJIS CyI0BO-MEeIUIHOI eKCIIEPTU3U, OCKINIbKY CIIPUSIOTH
YIOCKOHAJIEHHIO JIiarHOCTUYHUX METOIMK Ta pO3p00Lli HOBUX KPUTEPIiB 17151 OLiHKY NPUYUH cMepTi. Po3pobeni
MiIXOAY MOXKYTh OYTU BIPOBAJKEH] Y IPAKTUKY 00JIACHUX OGI0PO CY[J0BO-MEeJUYHOI €KCIIepTU3H, 10 MiIBUIINATh
e(eKTUBHICTb pO3CIlifyBaHHS KPUMiHAJIbHUX CIIpaB, NoB'a3aHux 3 YMT. Kito4oBi cj10Ba: 4epernHo-MO3KOBa TPABMa;
IABHICTh YTBOPEHHS YIIKOIPKEHb; MaTpulsgd MIosiepa; ja3epHa MoJspuMeTpis; 6i0J10riyHi TKaHUHY; AiarHOCTUKA,;
rictosioriyHi 3pisy; ya3ep; nossipu3allis; CTaTUCTUYHI MOMEHTH 1-4 NOpsIKiB; ilemiyHuil iH)apKT MO3KY;
remopariuHuit iHpapKT MO3Ky; roCTpa imeMisl; CyJJoBO-MeJU4YHa €KCIIepTH3a; Cy10Ba MEAULIUHU.

2. This dissertation presents a comprehensive study on the forensic medical evaluation of brain infarction and
hemorrhages of both traumatic and non-traumatic genesis, as well as the determination of the time of their
formation utilizing morphological and physical methods. The significance of this research is highlighted by the
alarming statistics surrounding traumatic brain injuries (TBI), which constitute 30-40% of all trauma cases and
represent the leading cause of mortality and disability among working-age individuals. Globally, over 10 million
people suffer from TBIs annually, with 250,000 to 300,000 cases resulting in death, while the incidence in Ukraine
ranges from 2.3 to 6 cases per 1,000 population, with a mortality rate of 2.4 per 10,000. This dissertation
emphasizes the necessity for a multidisciplinary approach in addressing TBIs, involving fields such as
neurosurgery, neurology, rehabilitation, and forensic medicine. The study systematically reviews the current state
of forensic methodologies concerning the determination of causes of death related to brain hemorrhages, focusing
on the objective criteria for assessing the time elapsed since the onset of hemorrhage until post-mortem
examination. A total of 300 brain samples from deceased individuals were analyzed, including 100 samples each
from cases of traumatic hemorrhage, ischemic infarction, and hemorrhagic infarction, alongside a control group of
60 samples from individuals who died from cardiovascular diseases. Traditional histological methods, including
Nissl staining, Shpil-Mayer staining, and Perl’s reaction, were evaluated for their effectiveness in differentiating
and establishing the age of traumatic hemorrhages and brain infarcts. The results indicated that these methods,
while essential, do not provide sufficient specificity for accurate differentiation of the genesis or age of
hemorrhages. In contrast, advanced techniques such as differential Mueller-matrix microscopy (MMM)
demonstrated a significant improvement in diagnostic accuracy. For instance, MMM achieved a balanced accuracy
of 95-96% for group differentiation between traumatic and non-traumatic origins, with sensitivity levels ranging
from 82% to 100%. The study also revealed that the time dynamics of changes in statistical moments indicated a
capacity to determine the age of hemorrhages within 24 hours, with a margin of error of 50 min+ 15 min. Moreover,
the research introduced new forensic medical criteria based on statistical and information analysis of the obtained
datasets, highlighting the importance of polarimetric and phase tomographic methods in forensic applications.
Findings showed that the time of formation of traumatic hemorrhages could be accurately determined within 168
hours, depending on the applied method, with the highest precision achieved through polarimetric approaches,
which demonstrated accuracy up to 30 min +10 min. The practical implications of these findings extend to the
enhancement of forensic diagnostic methods, providing a robust framework for the differentiation and assessment
of brain injuries. The integration of these advanced methodologies into forensic practice promises to improve the
accuracy of evaluations related to the causes of death and the timing of injuries, addressing a critical need within
the field of forensic medicine. This dissertation not only fills a significant gap in the existing literature but also lays
the groundwork for future research aimed at refining diagnostic techniques for brain injuries. Key words:
traumatic brain injury; age of injury; Muller matrix; laser polarimetry; biological tissues; diagnosis; histological
sections; laser; polarization; statistical moments 1-4 orders; ischemic cerebral infarction; hemorrhagic cerebral
infarction; acute ischemia; forensic medical examination; forensic medicine.
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HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILS: Crioco6u JOCIIIKEHb Ha SKi OTPMMAHO IATEHTH yKpaiHu Ha

KOpHUCHY MOJEJIb

ComniasibHO-eKOHOMIYHA CIPSIMOBAHICTb: NOJIMIIEHHS IKOCTi XUTTS Ta 37I0POB'S HACEJIEHHS,

eeKTUBHOCTI AiarHOCTUKY Ta JIiIKyBaHHS XBOPUX

OxopoHHi goKymeHTH Ha OIIIB:

Bunaxopny, KOpUCHI MOJI€JIi, TPOMUCIIOBI 3pa3Ku
1. Tapasniok MC, Baunncekuii BT, Banuyssak Of], Vimenko OI, Ymenko 00, [ly6onazos OB, Ta iH.,
BYHaxiHUKY; YepHiBeLbKUI HallioHaNbHU YHiBepcuTteT iMeHi Opig PenpkoBruya, naTeHToBNIACHUK. CIIoCio
3D-Mionnep-mMaTpuyHOi TudepeHLiiHOI IiarHOCTUKY Ta BU3HAYEHHS JAaBHOCTi YTBOPEHHS KDOBOBUJIMBIB
TPaBMaTUYHOTO reHesy, iHhapKkTy MO3KY imeMidHoro i remopariunoro renesy. [laTeHT YkpaiHu Ha KOpUCHY
Mogzenb N2 145299. 2020 Jluc 25. 2. Tapazgiok MC, baunncekuit BT, BuHaxinHuky; Bummuit nepxxaBHuit
HaBYaJlb-HUM 3aKjaf, YKpaiHyu «ByKOBUHCBKU JepKaBHUN MEIUYHUI YHIBEPCUTET», NaTEHTOBIACHUK. CIIOCi0O
BCTAHOBJIEHHS [IPUYMHU HACTAHHS CMEPTI Bill KDOBOBUJIUBIB y FOJIOBHUM MO3OK JIIOJAVUHY TPABMAaTUYHOIO T
HETPaBMAaTUYHOTO I'eHe3iB METOIOM baraTornapaMmeTpUYHOI [10Jspu3aliiiHoi Tomorpadii iHIHOTO TUXPOi3MY.
[TaTeHT YKpainu Ha KopucHy Moneib N2 146983. 2021 bep 31. 3. I'apazniok MC, baunHcekuii BT, BUHaxigHUKY;
Buinuit geps;kaBHUIM HaBYaJIbHUM 3aKilaf YKpaiHu « ByKOBMHCBHKUN IEeP>KaBHUM MEOUYHNI YHIBEPCUTETY,
naTeHToBJIacHUK. CrIoCci6 BCTAHOBJIEHHS IPUYMHY HAaCTaHHS CMEPTI BiJ, KDOBOBUJIMBIB Y TOJIOBHUI MO30K
JIIOIVHY TPAaBMATUYHOTO Ta HETPAaBMAaTUYHOTO I'eHEe3iB METO/IOM GaraTrornapameTpUyHoi Moasipru3alifiHoi
tomorpadii nupKyasgpHOro auxpoismy. IlaTeHT YkpaiHu Ha KopucHy mogeinb N2 147635. 2021 Tpa 26. 4.
l'apaspgiok MC, baunHcbkuit BT, BuHaxinHuKy; Bumuii nep>xaBHu HaB4aJIbHUM 3aKilaf, YKpaiHu
«ByKoBUHCBHKNIT Jep>KaBHUN MEIUYHUI YHIBEPCUTET», IaT€HTOBIACHUK. CIIOCiO BCTAHOBJIEHHS JABHOCTI
YTBOPEHHS KPOBOBUJIMBIB y FOJIOBHUI MO30K JIIOAUHY TPABMATUYHOI'O Ta HETPABMATUYHOI'O F€HE3iB METOLOM
nudysHoi Tomorpadii ¢uykryariil HUpKyIIpHOro AUxpoisMy. [laTeHT YKpaiHu Ha KOpUCHY Mogesb N2 148345.
2021 Jlun 28. 5. T'apazniok MC, Baunncekuii BT, Banuynax O, Yienko OT', Vmenko 00, [y6onazos OB, Ta iH.,
BUHaxiHUKY; YepHiBeLbKUI HallioHaNbHU YHiBepcuteT iMeHi FOpig PenpkoBruya, nateHToBacHUK. Crocio
NOJISIPU3aLiMHO-KOPEJISILIMHOrOo KapTorpady-BaHHs ONTUYHOI aHi30TpOMii riCTOIOrYHMUX 3pi3iB TKAHMHU
Mo3Ky. [TateHT YKpainu Ha kopucHy mozeib N2 145300. 2020 Jluc 25. 6. l'apazniok MC, Baunncekuii BT,
Banuynsik OS], Yienko OI, Yuienko 100, [ly6osnazos OB, Ta iH., BuHaxXigHuKy; YepHiBepKuil HallioHAJIbHUI
yHiBepcuTeT imeHi I0pis OenpkoBuya, nareHTOBNACHUK. CIIOCi6 BEKTOP-IIapaMeTpU4HOi AU epeHLiiHOi
IiarHOCTUKU Ta BU3HAY€HHS JABHOCTI yTBOPEHHS KPOBOBUJIMBIB TPAaBMATUYHOTO TeHe3Y, iHPapKTy MO3KY
imemiyHoOro i remopariyHoro rexe3sy. [latenT Ykpainu Ha KopucHy mogeinb N2 145840. 2021 Civ 06. 7. 'apazfiok
MC, Baunncekuii BT, Banuynsax Ofl, Yienko OT', Yienko 00, [ly6osazos OB, Ta iH., BUHaXinHUKWY;
YepHiBeLbKUI HalliOHaIbHUAN YHiBepcuTeT iMeHi I0pisg GenbkoBuYa, naTeHToBIACHUK. CIOCi6 MIoJLIep-
MarpuyHoi Tomorpadii 3D po3noAisiB IBONIPOMEHE3aTIOMIIEHHS IiCTOJIOTIYHYX 3DPi3iB TKAHMHU MO3Ky. [IaTeHT
Ykpainu Ha kopucHy mozenb N2 145841. 2021 Ciy 06. 8. T'apazniok MC, Baunncekuii BT, Banuysisk OS], YimeHko



OT, Yuenko OO, [ly6osasos OB, Ta iH., BUHaxifgHUKY; YepHiBebKuil HalliOHA/IBHUI YHiBepcUuTeT imeHi Opis
denproBrya, naTeHTOBIACHUK. Cr1oci6 nudy3HOro MIOJIep-MaTPUYHOIO MOJIIpU3aLiiHOTO KapTorpadyBaHHs
OIITMYHOI aHI30TPOIIi] IiCTOJIOrIYHUX 3Pi3iB TKAHMHU MO3KY. [laTeHT YKpaiHu Ha KopucHy Mmozenb N2 146892,
2021 Bep 31. 9. Ymenko OT, Ymenko OO, [ly6onazos OB, Contuc IB, JlutBunenko OO, 'apazniok MC, Ta iH.,
BUHaxiIHUKY; YepHiBeLbKUI HallioHaNbHU YHiBepcuTeT iMeHi FOpisg ®enpkoBrya, nateHToBacHuK. Criocio
MIOJIJIEP-MATPUYHOI0 NOJISIpU3aLliiHO-(JIyOPECLIEHTHOTO eTEeKTYBAaHHS i MOHITOPMHTY 3MiH Marl
IBOIIPOMEHE3aJIOMJIEHHS TIpenapaTiB 6i010riYHMX TKaHUH. [laTeHT YKpaiHu Ha KoprucHy Mojesb N2 155511
2024 Yep 03. 10. Ymenko OT', YmeHnko 00, [ly6onazos OB, Contuc IB, JIuteunenko OO, I'apasniok MC, Ta iH.,
BUHaxiIHUKY; YepHiBeLbKUI HallioHaNbHU YHiIBepcuTeT iMeHi FOpig ®enpkoBrya, nateHToBIacHUK. Criocio
noJisipu3alinHo-iHTepdepeHLiIHOTO IeTEKTYBaHHS Mall JIOKaJIbHOT'O KOHTPACTy iHTepdepeHLiltHNX
300paKeHb [I7Is1 MOHITOPMHTIY 3MiH IBOIIPOMEHE3aJIOMJIEHHS [IPENnapariB 6i0J10riYHMX TKaHuH. [laTeHT YKpainu
Ha KopucHy Mozenb N2 155510. 11. Ymenko OT, Ymenko 0O, ly6onazos OB, Conruc IB, JlutBuHeHko OO,
l'apasmiok MC, Ta iH., BUHaxinHuKY; YepHiBelbKUI HallioHaNbHUI YHiIBepcuTeT iMeHi FOpig ®enpkoBuya,
naTeHTOBJAaCHUK. CrIoci6 MoJsipu3aLiiHo-MaTpUYHOTO (PJIyOPECLEHT-HOTO NeTEKTYBAaHHS i MOHITOPUHTY 3MiH
Mar AUxpoi3My npemnapartis 6i0s10riyHUX TKaHUH. [laTeHT YKpainu Ha KopucHy mozesb N2 156081. 2024 Tpa 08.
12. Vmenko O, Ymenko 00, [ly6onazos OB, Contuc IB, JlutBunenko OO, 'apazaiok MC, Ta iH., BUHAXiIHUKY;
YepHiBelbkuil HaljioHaNbHUY YHiBepcuTeT iMeHi I0pis GenbkoBuya, nareHtosnacHuk. Cnocié 3D nudposoro
rosiorpa¢igyHoOro NomapoBoOro JeTeKTyBaHHS i MOHITOPUHTY 3MiH Mall ABONPOMEHE-3aJIOMJIEHHS IPeNnaparis
6iosioriunnx TkaHuH. [TaTeHT Ykpainu Ha KopucHy mogesnb N2 156595, 2024 Yep 17. 13. Ymenko OI', YieHKo
100, ly6onaszos OB, Conrtuc IB, JlutBunenko OlO, 'apazaiok MC, Ta iH., BUHaxigHuKy; YepHiBelbKuit
HaljoHasbHUH yHiBepcuTeT imeHi 0pis GenpkoBuya, nareHToBAaCHUK. Criocib nosspusaniniHo-
iHTep(epeHLiNHOro NeTEKTYBaHHS Mall JIOKAJIbHOTO KOHTPACTY iHTeP(EPEHLINHNAX 300P>KEHDb 1151
MOHITOPUHTY 3MiH AUXPOi3My IIpernapariB 6iosorivHux TKaHuH. [1aTeHT YKpaiHyu Ha KOPUCHY Mozesb N2
155509. 2024 Bep 06. 14. Ymenko OT, Yenko OO, ly6onazos OB, Conrtuc IB, JlutBunenko OlO, 'apazniok
MC, Ta iH., BUHaxigHUKY; YepHiBeLbKM HallioHAIbHUM yHiBepcuTeT imeHi IOpis OenpkoBuya,
naTeHToBJacHUK. Crioci6 3D-MioJsiep-MaTpUYHOro NOMAPOBOro EeTEKTYBAaHHS i MOHITOPUHTY 3MiH Marl
IVXpOoi3My IpernapariB 6iosioriyHux TkaHuH. [laTeHT YKpainu Ha KopucHy mozenb N2 156080. 2024 Tpa 08.
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