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1. CynoBo-MeiMuyHa OIliHKa iHQapKTy M03KY, KPOBOBUJIMBIB TPDABMAaTUYHOTO | HETPaBMATUYHOTO reHe3iB Ta
BM3HAYEHHS aBHOCTI IX yTBOpeHHS MOP(OJIOTiYHUMHU Ta PI3BMUHUMHU METOLaMHU.

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. Iucepratiiina poboTa NpUCBIYeHa Cy/IOBO-MeINYHIi OliHII iH(hapKTiB MO3KY Ta KPOBOBUJIMBIB TPAaBMaTHUYHOTO i
HeTpaBMAaTUYHOTIO FeHe3y, a TAaKO)K BU3HAUEeHHIO TaBHOCTI iX YTBOPeHHS 3a J0IIOMOT010 MOP(OJIOTiYHUX Ta
diznuHUX MeTOMiB. AKTyaJIbHICTh TEMU 3yMOBTIE€Ha BUCOKOIO YaCTOTOI YepenHO-M03K0BUX TpaBm (UMT), gaxi e
OJIHUMU 3 HAUTIOMIWPEHIUX MPUYWH JIeTalbHOCTI Ta iHBasiiu3arii cepet mpaiesnaTHoro HacesieHHs. Y poboTi
PO3IVIAHYTI CYYacHi METOIU OiarHOCTUKY, BKIIOYAIOYU TPafULIiiHI ricTONOTIYHI TEXHIKY, Tongpu3aliiiny ta 3D
Miosinep-MaTpuuHy MIKPOCKOTIiI0, a TAKOX X edpeKTUBHICTE y AudepeHianii npuuuH cMepTi. ¥ paMKax
TocJTiKeHHs OyJ10 TPOBeIeHO TOPIBHAIBLHUI aHaTi3 TiCTOMOrYHIX 3pas3KiB Mo3Ky Binm 300 TpyIIiB 3 pisHUM



reHe3oM cMepTi. BcTaHOBJIEHO, MO TPafuIliiiHi TICTOIOTIYHI METOIM MaloTh 0OMeXeHy crienudiuHicTb mpu
BU3HA4YeHHi NTaBHOCTI YTBOPEHH! KPOBOBUIMBIB. HaToMicTh, 3acTocyBanH4 3D Miosep-mMaTpuyHoOi MiKpoCKoITii
zabesneuye BUCOKY TOUHICTB (10 100 %) y audepenuianil Bunaaxis iHdapkTy Mo3Ky Ta remMopariyHix KpOBOBUJIHUBIB.
MeTonu nongpusaliiiHO-KOpenaLiiiHOI MiKpOCKOIIII ITPOe MOHCTPYBaH YyTJAMBICTE 10 90 % y BCTAaHOBJIEHHI]
reHe3y [aToJIOTIi! IIPY aHai3i acuMeTpii Ta eKclecy po3nomninis. JocioKeHH TaKOXK [10Ka3ao, 10 YacoBi 3MiHU B
MopdoJoTii MO3KOBOI TKAHMHKU MOXKYTh OYTH 06'€KTUBHO OIliHEHi, 30KpeMa, YacoBa IMHaMiKa 3MiH CTATUCTUYHUX
MOMEHTIB BKa3ye Ha MOJKJIMBICTh BUBHAUYEHHY TABHOCTI YTBOPEHHS KPOBOBUINEBIB 10 96 roguH. PesynbTaTu
nmucepraniiiHoi po60TH MalOTh MPaKTUYHe 3HAYeHH] Ui CY/I0BO-MeIUYHOI eKCIIePTHU3U, OCKITEKU CTIPUSIOTh
YIOCKOHAJIEHHIO J1IaTHOCTUYHUX METOJTUK Ta Po3po0ili HOBUX KPUTEPIIB /7151 OLiHKY NPUYUH cMepTi. Po3pobeni
HiIX0I1 MOXKYTh OYTH BITPOBa/KeHi ¥ MPaKTUKy 00/1acHUX OI0PO CYIOBO-MeINYHOI eKCIIePTU3H, M0 MiIBUIIUTE

e eKTUBHICTh po3cifyBaHHI KPUMiHATILHUX CIIPaB, 1oB’g3aHux 3 YMT. KitouoBi c7ioBa: uepenHo-M03K0Ba TPaBMa;
JIABHICTh YTBOPEHHS YHIKO/IJKeHb; MaTpuIlg MioJiiepa; 1azepHa NnosispuMeTpis; 6Giosoriydi TkKaHUHU, MiarHOCTHKA;
ricronoriuHi 3pi3u; 1azep; Moagpusallisg; cTaTUCTUYHI MOMeHTH 1-4 Nop4/iKiB; imemiuHui iHOAPKT MOBKY;
remopariyHuil iH(apKT MO3KY; rocTpa imemis; cygoBo-MeIMYHa eKCIIepTU3a; CyL0Ba MeIULIUHU.

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-TeXHiYHa) NPOAYKIIis: criocobu JoCIIimKeHb Ha SKi OTPUMAHO MaTeHTH yKpaiHy Ha

KOPHUCHY MO IENb

ConjialbHO-€eKOHOMIYHA CIIPSIMOBAHICTB: MOJIMIIEHHS SKOCTI KUTTS Ta 300POB'S HaCeJIeHH,

e@eKTUBHOCTI iaTHOCTUKMU Ta JIiIKyBaHHI XBOPUX

OxopoHHi JokymeHTH Ha OIIIB:

BuHaxoau, KOpUCHi MOZ€eITi, TPOMUCIIOBI 3pa3Kku
1. Tapazmiok MC, BauuHcekuii BT, Banuynak O, Yienko OT, Vinenko 0O, JlybonazoB OB, Ta iH.,
BUHAaXiTHUKY; YepHiBelbKUIT HallioHANBHUI YHiBepcuTeT iMmeHi IOpis ®enpkoBrYa, nateHToBMacHUK. Criocid
3D-Mionyiep-MaTpU4HOI M@ epeHUiAHO] JiarHOCTUKY Ta BU3HAYEeHHS JAaBHOCTI YTBOPEeHHS KPOBOBUJIUBIB
TPaBMaTUYHOTO TeHe3y, iHpapKTy MO3KY illleMiuHOro i reMopariuHoro reHe3y. [laTeHT YKpaiHi Ha KOPUCHY
Mogenb N2 145299. 2020 Jluc 25. 2. l'apazaiok MC, bauuHcekuii BT, BUHaxigHUKY; BUuluil nep>kaBHuUi
HaBYasb-HUI 3aKka]] YKpainu « ByKOBUHCEKUIA e PiKaBHUN MEIMYHUN YHIBEPCUTET», aTeHTOoBMacHUK. Criocid
BCTAHOBJIEHHS [IPUYMHU HACTAaHHA CMePTi BiJ KPOBOBUJIUBIB ¥ TOJIOBHUI MO30K JIIOJIMHU TPAaBMaTUYHOIO Ta
HETPaBMaTUYHOTO reHe3iB MeToioM OararornapaMeTpUYHOi MoJigpu3alliiiHoi Tomorpadii iHiiiHOTO TUXpOi3MYy.
[TaTeHT YKpainu Ha KopucHy Mozens N2 146983. 2021 bep 31. 3. l'apazniok MC, baunHcekuil BT, BUHAXITHUKY,
Bumuit nep;kaBHUN HaBYaJIbHUN 3aKiial YKpaiHU « ByKOBUHCHKUI OepsKaBHUI MEeIUYHI A YHIBEPCUTET»,
nateHTOBNACHUK. Crioci6 BCTaHOBJIEHHS IPUYMHU HACTAHHS CMEPTIi Bifi KPOBOBUUBIB Y TOJIOBHUI MO30K
JIFOJIMHY TPAaBMATUYHOTO T4 HETPAaBMATUYHOTO reHe3iB MeTof1oM Garatornapame TpUYHOI OISpU3aLiiHOI
ToMorpadii HUPKyJApPHOro auxpoizmMy. [laTeHT YKpaiHu Ha KopucHy Mogmenb N2 147635. 2021 Tpa 26. 4.
l'apasmiok MC, BaunHcekuit BT, BUHaxXinHUKK; BULIUIA nep;KaBHUIM HaBYasbHUM 3aKkjan YKpaiHu
«BYKOBUHCBHKU TepyKaBHUI MeTUYHUI YHIBEPCUTET», MaTeHTOBNaCHUK. Criocib BCTaHOBIEHHS IaBHOCTI
YTBOPEHHS KPOBOBUJIKBIB ¥ TOJIOBHUI MO30K JIIOJAVHN TPaBMaTUYHOTI'O Ta HETPaBMAaTUYHOTO reHe3iB METOIOM
nudysHoi Tomorpadii paykryauiil IUpKysIpHOro Tuxpoiamy. [TaTeHT YKpaiHu Ha KOpUCHY Mofiesib N2 148345.
2021 JTun 28. 5. Tapasmiok MC, Baunncekuii BT, Banuynak O, Yienko OT, Ymenko 0O, JlybonazoB OB, Ta iH.,
BUHAXIiTHUKY; YepHiBeIbKUI1 HallioHaBHUN YHiBepcuTeT imeni I0pis ®enpkoBuya, nateHToBMacHUK. Criocid
NoJIIpU3allifiHo-Ko pendiliiiHoro Kaprorpady-BaHH4 ONTUYHOI aHI30TPOTIi ricToNOTIYHUX 3pi3iB TKAHUHU
Mo3Ky. [TaTeHT YKkpaiHu Ha KopucHy Mogenb N2 145300. 2020 JTuc 25. 6. l'apazgiok MC, BaunHcskuti BT,
Banuynak Of, Vimenko OT, Ymmenko OO, [Ty6onazoB OB, Ta iH., BUHaXiTHUKK; YepHiBeIbKUIA HAl[iOHATIbHUH
yHiBepcureT imeHi FOpig ®enpkoBuya, nareHToBIacHUK. Criocib BeKTop-niapaMeTpuuHoi qudepeHiiiHol
JiaTHOCTHKHU Ta BU3HAYEHHS JABHOCTI YTBOPEHHS KPOBOBUJIMBIB TPABMAaTUYHOTO reHesy, iHpapKTy MO3Ky
ilmemiyHoOro i remopariuHoro reHesy. [laTeHT YKpaiHu Ha KopucHY Moienib N2 145840. 2021 Ciu 06. 7. Tapazfiok
MC, Baunncekuil BT, Banuynsak O, Yienko OT, Vinenko 00, JlybonazoB OB, Ta iH., BUHAXITHUKU;
YepHiBenbKUi1 HalliOHATBHUN YHiIBepcuTeT iMeHi I0pia ®epkoBuya, nateHToBNacHUK. Criocib mionnep-
mMaTpuuHoi Tomorpadii 3D posnofiniB ABoNpoMeHe3am0MIeHHS TiCTONMOTIYHUX 3Pi3iB TKAHUHU MO3KY. [TaTeHT
YkpaiHu Ha KopucHy Mofenb N2 145841. 2021 Ciu 06. 8. l'apazaiok MC, baunuHckskuil BT, Banuyngak O, YieHko



Or, Ymenko 00, JlybonazoB OB, Ta iH., BUHaXimHUKK; YepHiBEIbKUI HallioOHaILHUI YHiBepcUTeT iMmeHi FOpis
denpkoBUYA, MaTEeHTOBMIACHUK. Criocib nudy3HOTO MIOJIIep-MaTPUYHOTO TI0JIS pU3aliiiHOro KapTorpadyBaHHA
OINTUYHOI aHi30TpoIIii ricTONOTrYHUX 3pi3iB TKAHUHU MO3KY. [laTeHT YKpaiHKi Ha KopucHY moens N2 146892,
2021 Bep 31. 9. Vinenko OT, Ymenko 0O, [Tybonazor OB, Contuc 1B, JlutBuHeHnko OO, l'apasaiok MC, Ta iH.,
BUHAXiTHUKY; YepHiBel[bKUIi HallioHABHUI YHiBepcuTeT imeHi IOpis ®enpkoBrya, nateHToBMacHUK. Criocid
MIOJUTEP-MaTPUYHOIO MOJIPU3aLiiiHO - (IyopecLieHTHOTO IeTeKTyBaHHS | MOHITOPMHIY 3MiH Mal

ZIBOTIPOM EeHe3aJIOMJIEHHS TIpenapariB 6i0orivHUX TKaHUH. [TaTeHT YKpaiHu Ha KOpUcHY Mozenb N2 155511,
2024 Yep 03. 10. Ymenko OT, Virenko KOO, lybonazoB OB, Conruc IB, JlutBuHeHko OO, lapasmiok MC, Ta iH.,
BUHAaXiTHUKY; YepHiBelbKUIT HallioHANBHUI YHiBepcuTeT iMmeHi IOpis ®enpkoBrYa, nateHToBMacHUK. Criocid
noJisIpusalifiHo-iHTe pde peHiiiiHOTO AeTeKTyBaHHS Marl JIOKaJIbHOTO KOHTPACTy iHTepdepeHIiHHNUX
300paskeHb [1Jis MOHITOPUHTY 3MiH IBOTIPOMEHEe3aloMIeHHS TIpenapaTiB 6ionoriyHux TkaHuH. [TaTeHT YKpainu
Ha KopucHy Mofens N2 155510. 11. Ymenko OT, Vmenko 00, lybonazoB OB, Conrtuc IB, JlutBuneHko OIO,
l'apaszmiok MC, Ta iH., BUHaXigHUKY; YepHiBelIbKUI HallioHaILHUN yHiIBepcuTeT imeHi FOpia ®enrkoBuuya,
nareHToBIacHUK. Criocid rmosigpuzaiifiHo-MaTpUYHOro GIyopecieHT-HOro IeTEKTYBaHHS | MOHITOPUHTY 3MiH
Mar quxpoismy rpemnapariB 6iosioriyHux TKaHWH. [TaTeHT YKpaiHu Ha KopucHy Mofiesnb N2 156081. 2024 Tpa 08.
12. Ymenko OT, Ymenko 00, Jlybonazos OB, Conruc IB, JlutBuHenko OO, Fapasmiok MC, Ta iH., BUHaXiTHUKM;
YepHiBenpKuUii HallioHATEHUH YHiIBepcuTeT iMeHi I0pia ®enpkoBuya, nmareHToBnacHUK. Croci6 3D nudpororo
rosiorpadiqyHoro nourapoBoro AeTeKTyBaHHS | MOHITOPUHTY 3MiH MaIl IBOIIpoMeHe-3a/IoOMJIeHHS [IpenapariB
GiomorivHMX TKaHUH. [TaTeHT YkpaiHu Ha KopucHy Mojens N2 156595, 2024 Yep 17. 13. Ymenko OT, YineHKo
100, lybonazos OB, Contuc IB, JlutBuueHko OO, Fapasmiok MC, Ta iH., BuHaXinHUKY; YepHiBelbKuii
HalioHanBHUI yHiIBepcuTeT iMeHi IOpis ®enpkoBrYa, naTeHTOBNACHUK. Criocib monsgpusaniiHo-
iHTepdepeHIiIHOTO TeTeKTyBaHHS Mall JIOKaTbHOTO KOHTPACTY iHTe pde peHIiHHINX 300 paskeHb 11715
MOHITOPUHIY 3MiH IUXPOi3My TIpenapariB 6i0/0rYHUX TKaHMH. [TaTeHT YKpaiHU Ha KOPUCHY Mofie b N2
155509. 2024 Bep 06. 14. Vinenko OT, Ymenko 100, [Ty6onazos OB, ConTuc IB, JIutBuHeHKo OO, l'apazmiiok
MC, Ta iH., BUHaxinHuKY; YepHiBelIbKUN HallloHabHUI YHiBepcuTeT iMeHi FOpia PepapkoBuya,
nateHTOBIacHUK. Crioci6 3D-MroJiep-mMaTPUYHOTO MOMAaPOBOTo ETEKTYBAHHS | MOHITOPUHTY 3MiH Marl
IUxXpoisMy npenaparis 6iosmoriynux TkaHuH. [TareHT YKpaiHu Ha KopucHY Moenh N2 156080. 2024 Tpa 08.
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InerTudikarop ROR:

CeKTOop HayKH: YHIBEpCUTETCHKUIT

Bnacue IlpizBunie Im's ITo-6aTHKOBI:
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2. Tetiana Khmara

Keanidikanisi: 1.memn.n., npodecop, 14.03.01
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