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Kozlov S.V. D>, Mishalov V.D.
induced brain injury.

Dnipro State Medical University, Dnipro, Shupyk National medical academy of postgraduate education, Kiyv,
Ukraine.

ABSTRACT. Background. Recently, interest in blast-induced brain injuries has been increasing due to military events and
the use of explosive devices in eastern Ukraine. Considering the diagnostic uncertainty regarding the specific signs of brain
injury after the distant action of an blast shock wave, the danger of prognostic consequences, the increase of the cases of ex-
plosive injury number, we consider that selected for study topic is relevant. Objective. Purpose — determination of pathomor-
phological changes of the brain after the action of the blast wave. Methods. To solving this purpose, a retrospective analysis
of 280 cases of fatal military blast injuries was conducted. We selected 6 cases for microscopic examination of the brain. For
histological examination, samples were taken from different parts of the brain. Results. Analysis of 280 deaths due to explo-
sive trauma showed that 58.9% of the dead (165) had a traumatic brain injury, and in 131 cases it was accompanied by frac-
tures of the bones of the vault and the base of the skull. Isolated traumatic brain injury was detected in only 33 cases (11.8%).
Age distribution analysis of the dead people showed that 67.5% of the dead were between the ages of 21 and 40. Histopatho-
logical analysis of brain samples from the dead allowed to identify the characteristic signs of blast-induced brain injury in the
form of diffuse formation of perivascular microhemorrhages with partial or complete separation of the vascular wall from the
neuropil. Conclusion. The complex of microscopic signs in the brain, namely, the separation of vascular wall from neuroglia
with the formation of perivascular space, fragmentation of these vessels walls, erythrocytes hemolysis, hemorrhage in the
newly formed perivascular spaces, are direct evidences of the blast wave action.

Key words: blast-induced neurotrauma, human, blast wave, histopathological changes.
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Beryn

[MixBuiieHa yBara AOCHIIHUKIB 10 BHOYXOBOi
TpaBMH B YChOMY CBITI ITOB’si3aHa SIK 3 MOCTIHHHM
OHOBJICHHSIM BIHCBHKOBOi 30poi, Tak 1 3HAYHUM
MiBUILEHHSAM TEPOPHCTHYHOI aKTUBHOCTI 3 BHKO-
pUCTaHHSAM BHOYXOBHX NPHUCTPOiB. MexaHi3m mii
BHOYXOBOi XBWJI, K (hakTOpy BHOYXY, IO Bpaxkae
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[1], we 3’sicoByeThCst cepen mociianukiB. Haibinpi
YyTJIMBUMHU JI0 Ji1 BUOYXOBOi XBHJII B OpraHi3mi Jito-
IMHU € TOJIOBHUM MO3OK, JIer€Hi, KUIIKIBHUK, Ce-
yoBuit Mixyp [2]. Ha TSDKKICTH YIIKOJDKEHHS IHX
OpraHiB BIUIMBAIOTh JAMCTAHIIIS BiJ] EMilEHTPY BHOY-
Xy 10 00’€KTa, MOTYXKHICTh BHOYXY, HASBHICTH Iic-
pemKo, OCOONMBOCTI TIOJNIOKEHHS TiNa, HASBHICTH
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3aXHCHOTO OOMYHIUpPYBaHHS. [OJOBHHII MO30K Yy
MOPIBHSIHHI 3 JIETEHSIMHU Ta KUIIKIBHUKOM B YMOBaXxX
Ji1 HaJJIMIIKOBOTO THCKY Ha ()POHTI yAapHOi XBHII
3HaXOJIUTHCS B OLIBLI «CHPUSTIMBHUX» YMOBax Yy
3B’s13Ky 3 WOr0 3aXHMCTOM KICTKamH uepena. AJe x
HAJUIMIIKOBUHA THUCK Ha (poHTI BUOYXOBOi XBWII
NPU3BOJUTE IO CTHCKY, 3MILLICHHIO Ta IPHUCKOPEHHS
MO3KOBOi TKaHWHM 3 PO3BHTKOM MIJISIHOK KOHTYS3Ii,
PO3pHBIB TKaHHHM Ta BHYTPIIIHHOYEPEHHHUX TeMa-
ToM. OmHUM 13 MICIb TMPHUKIATAHHA HOii ygapHOi
XBHWJII B TKaHWHAX Ta OpraHax JIIOAWHH € CyJUHHUHA
eH/IoTeTiaNbHIi Oap’ep, SKWUN 3a3HAa€ HAMOUTBIIIX
VIIKOKEHh B TOJIOBHOMY MO3KYy Ta JiereHsx [3].
BpaxoByloun [iarHOCTHYHY HEBWU3HAUYEHICTH IOJI0
crenudiyHUX Ta XapaKTepHUX O3HAK TPABMH I'OJIOB-
HOTO MO3KY TiCJIs JUCTaHTHOI Aii BUOYyXOBOI ynap-
HOi  XBWJ,  HeOe3NmeyHicTh  MPOTHOCTHYHUX
HACIIKIB, 30UTBIICHHS KUTBKOCTI BUTIAJIKIB BUOYXO-
BO{ TpaBMHU BBa)KaEMO TEMY OOpPaHOTO JOCIIPKECHHS
CBO€YACHOIO.

Mera: BU3HAaYCHHS MAaTOMOP(HOIOTIYHUX 3MiH
TOJIOBHOTO MO3KY MICIIS Aii BUOYXOBOT XBHIIL.

Marepiaaun Ta MmeToan

Jiis BUpIIIEHHS TIOCTaBIIEHOI METH poboTH OyB
MIPOBEICHUI pEeTPOCIIEKTUBHIH aHaui3 280 BHITaaKiB
CMEpTeNbHOI  BIMCHKOBOI BHOYXOBOi TpaBMH B
tepminn 3 2014 no 2017 pp. Bei mi mociimxeHHs
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Oynu mpoBelieHi Ha 0a3i KOMYHAJILHOTO 3aKianay
«/lninponietpoBcbke  obnacHe  OHOpO  CyJIOBO-
MeanyHoi excneptusu»10P» (K3IOBCME). [nsa
MIKPOCKOIIYHOTO JOCIIPKEHHSI TOJOBHOTO MO3KY
Hamu OyJio BifiOpaHo 6 Bumnaikis. ITicyis 30BHINIHB-
of Bi3yajbHOI OIIIHKHM T'OJIOBHOTO MO3KY JUISl TiCTO-
JOTiYHOTO  JOCH/DKEHHS  mpoBoawin  3alip
IIMaToO4KiB po3MipoMm 1x1x1 cM 3 pi3HHX IUIIHOK
MO3Ky, a came, 3 JIOOHHX, TiM’SHHX, CKPOHEBHX,
MOTHJIMYHUX YaCTOK, MO30YKa, MOCTa MO3KY, HpO-
JIOBTYBAaTOTO MO3KY, TallaMyca, CTIHOK OiYHHX ILTy-
HOYKIB MO3Ky, nHa 4-TO NUIYHOYKa MO3KY.
[Imaroukn Mo3Ky 3aHyproBanu B 10% posdmH 3a-
oydepenoro popmarniny Ha 24 roaunu. Ilicasa dik-
camii 3 Marepialy BUTOTOBJLUTH napadiHoBi OJoku
3a CTaHAapTHOIO Meroaukoro. Ha MikpoTomi 3 ma-
padiHoBuX OJIOKIB TOTyBajH 3pi3u TOBIIMHOIO 4-6
MKM, fKi 3a0apBJIIOBajM T'€MaTOKCHIIHOM Ta €03H-
HOM. MIKpOCKOIIIYHUI aHaJli3 MPOBOAWIN 32 JOIIO-
MOTOI0 CBITJIOBOrO Mikpockorny Leica 3 Bukopu-
cranHsaM 00’ extuBiB x4, x10, x40.

Pe3yabTaTH Ta iX 00roBOpeHHsA

PerpocniektuBHuil ananmiz 280 BumanmkiB cmep-
TeNbHOI BiHCHKOBOI BHOYXOBOI TPaBMH ITOKAa3aB, IO
HaWOUIbIIA KITBKICTh 3arHOJIMX BHACHTIJOK BHOYXO-
BOI TpaBMHu 3apeectpoBana y 2015 pori (56,8% Bin
3arajbHOI KiJIbKOCTi) (puc.1).

31
16

2016 2017

Puc.1. KinbkicTe 3armbnux Big BubyxoBoi TpaBmu 3a pokamu (knac 3a MKX 10 nepernsgy: Y36.2 YwwWKogXeHHS1 BHAcMigok

BiiICbKOBVX i, CIPUYMHEHI iHWUMMKW BUAamu BUOYXiB Ta ynamkiB).

AHaii3 BiKOBOT0 po3Moily 3aru0inx MoKas3as,
mo 67,5% mue Oymu 3arum6bmi BikoM Big 21 mo 40
pokiB (puc.2).

AHaIi3 TUIECHUX YIIKO/KECHb, BUSBICHUX TPHU
nmociimkenHi 280 3armOnmx BHACTIIOK BHOYXOBOL
TpaBMH, NOKa3aB, mo y 58,9% 3arnbmux (165) Oyna
3a(hikcoBaHa YeperTHO-MO3KOBa TPaBMa, IIPH YOMY B
131 Bumagky BOHa CympOBOKYyBajacs IepeIOMaMu
KICTOK CKJICIIHHS Ta OCHOBH 4eperna. AJle sIK 130J1b-
OBaHWI BHJ TPaBMH, YEPEIHO-MO3KOBa OyJia BUSB-

neHa Tinbky B 33 Bunaakax (11,8%).

YIIKO/DKEHHSI TOJIOBHOTO MO3KY MiJ 4ac il
BHOYXOBOT XBHIII BapitOBaJH Bif] JIETKOTO CTPYCY 1O
3a001B TSDKKOTO CTYICHIO 3 (opMyBaHHIM IUQY3-
HUX Ta BEJIMKOBOTHHIIEBHX KPOBOBIUIUBIB Mix 000-
JIOHKH Ta PEYOBHHY MO3KY.

B Hamomy IOCTIIKEHHI YIIKOIKSHHS TOJOB-
HOro MO3Ky OyJM PO3/iJieHi HAa MakKpOCKOMIuHI Ta
MIKpOCKOMiYHI. ~ MaKpOCKOMI4HI  YIIKOPKEHHS
peecTpyBaJid 3a pe3yJbTaTaMH Bi3yaJIbHOT OI[IHKH
HasiBHOCTI KPOBOBWJIMBIB TiJ OOOJIOHKM Ta B pe-

97
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YOBUHY, IX XapakTepy Ta JOKamizalil, IiIsSHOK
po3M’sikiieHb. [Ipy MIKpOCKOMIYHOMY JIOCHIDKEHHI
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Puc.2. Posnogin 3armbnux Big BubyxoBOi TpaBMm 3a BiKOM.

MikpocKkomiyHHN ~ SKICHMH  aHai3  TiCTO-
JOTIYHMX 3pi3iB PI3HUX MUITHOK TOJOBHOTO MO3KY
BUSIBHB HU3KY CTPYKTYPHHUX 3MiH SIK Ha KIITHHHOMY,
TaK i Ha TKAHWHHOMY piBHAX. THUIIOBHMH 3MiHAMH B
OUIBIIOCTI TOCHTI/PKEHUXK UISHOK TOJIOBHOTO MO3KY
Oynu yImKOMKEHHA 3 OOKy CyIMHHOI CHUCTEMH.
Haii0ibin XapakTepHO MiKPOCKOIIIYHOK 03HAKOO
OyJ10 BiZIOKpEMJICHHSI CTIHKM CyJHH Bl HeWpormii 3
(bopMyBaHHIM IEPUBACKYIIIPHOTO MpocTopy. Tlopsa
3 MI€I0 O03HAKOI CIIOCTEepirany (parMeHTamio
CTIHOK IMX CYAMH, TE€MOJi3 EpHUTPOLUTIB, ¢op-
MYBaHHS KPOBOBWJIMBIB B HOBOC(OPMOBAHUX HaB-
KOJIOCY TMHHUX TIpocTopax (puc.3,4).

Pwuc.3. TictonoriyHmi 3pi3 ronoBHOr0 MO3Ky YOmoBika
(cTiHka npasoro 6i4HOro LwyHo4Yka MO3Ky, Tanamyc). Buby-
XoBa TpaBma. ToTanbHe BiAOKPEMNEHHS (CKeneTyBaHHS)
cyavHu Big Hempornii. KpoBoBWAMB B HaBKOMOCYAWUHHWN
npocTip. 3abapBreHHs reMaTokCuniHOM Ta eo3nHom. x400.

OKpiM YHIKOJDKEHb LEepeOpPOBACKYISPHOI CH-
CTEMH Ha riCTOJOTIYHMX 3pi3aX MO3KY CIIOCTepiramm
JIECTPYKIII0 HEHPOHIB, HAOPSIK TKAHMHU T'OJIOBHOTO

98

3BEpTaJIM yBary sik Ha CyJMHHI MOPYILIEHHS, TaK 1 Ha
3MiHH 31 CTOPOHHU HEHPOHIB Ta rialbHUX KIITHH.

o1
40
1z
31-40 41-50 Crapwe 50
pOKiB
MO3KY.

Puvc.4. TictonoriyHniA 3pi3 ronoBHOro MO3Ky YOroBika
(cTiHka npaBoro 6i4HOro LwnyHo4Yka Mo3Ky, Tanamyc). Buby-
XoBa TpaBMa. YacTkoBe BiAOKPEMIIEHHS (CKeneTyBaHHS)
cyavHu Big Henpornii. KpoBoBWNMMB B HAaBKOMOCYAUHHWIA
npocTip. 3abapBreHHs reMaToOKCUNIHOM Ta eo3nHoM. %400.

B ocranHiii wac iHTepec g0 BHOYXO-
IHIyKOBaHOT TpaBMHU TOJOBHOTO MO3KY IIiJIBH-
LIYETHCS y 3B’S13KYy 3 BIMCHKOBUMH TIOMISIMH Ta 3a-
CTOCYBaHHSIM apTHJIEPIMCHKUX CHapsliB, MiH, rpa-
HaT 1 iHIMX BHOYXOBUX TIPHCTPOiB Ha CXOAi
VYxpainu [4,5]. B nepion 3 kBitHs 2014 poky 10 Be-
pecust 2015 poky y BiiCBKOBHX Ollepamisx Ha CXOIi
VYkpainu cepen ycix 3aruOnmx BiliCBKOBOCITYX-
0oBIIIB BUOYXOBa TpaBMa Oyia MPUYHHOIO CMEPTI Y
37,8%. I30;p0BaHa TpaBMa rojoBH OyJsia MPUIUHOIO
cmepti y 31% 3arnbaux [6]. 3a HamMMW AaHUMU
CMepTelbHA BHYTPILIHbOYEPENHa TpaBMa TOJIOBH,
SIK 130JIbOBaHHU BUJI TPABMH IIiCJIsl BIUIUBY (DaKTOPIB
BuOyxy, Oyna BusBneHa B 11,8% BumaakiB cepen
rnoMepiux Bin BuOyxoBoi TpaBmu. ['icromaro-
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JIOTIYHUIN aHalli3 HpernapariB MO3Ky BiJl TaKUX I1O-
MEpIMX [IO3BOJMB BH3HAYUTH XaPaKTEPHI O3HAKH
BUOYXO-1HIYKOBaHOI TpaBMH T'OJIOBHOTO MO3KY Y
BUDIISAI TU(y3HOTO OpMYBaHHS HABKOJIOCY IUHHUX
MiKporemoparii 3 4acTKOBUM a00 IOBHUM BijO-
KPEMJIGHHSIM CTiHKM CYAMH BiJ Heifporimo. Me-
XaHi3M (OpPMyBaHHS BUSBJICHHX O3HAK 30iraerscs 3
3alpOIIOHOBAHUMH TilOTE3aMHU BHHUKHEHHS IIep-
BUHHUX BHOYXOBHX 3MiH BHACHIJOK MpsMoi Oe3ro-
cepenHpol Mii BUOYXOBOI XBIJII HA TOJIOBHUN MO30K
[7], no skuxX BigHOCATBHCA TpaHCMiciiiHa (BILUTUB
yAapHOI XBWJII Ha MO30K Yepe3 MPHPOTHI OTBOPH
Yyepena Ta nepeiada yAapHOI XBHJI JI0 TOJOBHOTO
MO3Ky uepe3 3MiHM THUCKY B OpraHax IpyIHOi Ta
YEepeBHOI IIOPOKHHMH), BHACHIZIOK IPHCKOPEHHS
(piske 3MilIEHHS CTPYKTYp TOJIOBHOTO MO3KY),
KaBiTaliiiHa ((opMyBaHHS KaBiTaliHUX TOPOKHUH
B CTPYKTypax MO3KY Ta IX PO3pHB IIpH Pi3KUX Iepe-
najax Tucky) [8].

BucHoBku

BusBrneni mig 9ac JOCTIKEHHS TOMEPINX Bif
BHOYXOBOT TPaBMH MiKPOCKOIIIYHI TaTOMO(OIOTIUHi

3MiHU TOJIOBHOTO MO3KY MOXYTh OYyTH 3aCTOCOBaHi
B JIarHOCTMYHMUX LIJIAX B KOMIUIEKC] 3 IHIIMMU Xa-
pakTepHUMH O3HaKaMH BUOYXOBOI TpaBMH IiJ yac
NPOBEICHHS CYIOBO-MEIMYHHUX Ta IaToJOroaHa-
TOMIYHUX JOCHTIJpKeHb. KoMIieke MiKpOCKOMiYHUX
O3HaK B TOJIOBHOMY MO3KY, a caMe, BiZOKPEMJICHHS
CTIHKM Cy/AWH BiJ HeHporumii 3 (opMyBaHHSIM IepH-
BaCKYJISIPHOTO TPOCTOPY, (pparMeHTanisi CTIHOK LUX
CYIUH, TEeMOJi3 epUTPOLHNTIB, (HOPMYyBaHHSI KPOBO-
BWIMBIB B HOBOC()OPMOBAHHX HABKOJIOCYAUHHHUX
MPOCTOPAX, € TMPSMHUM CBITUEHHSIM [ii BHOYXOBOL
XBHIII.

IlepcnekTHBH MOAATBIINX PO3POOOK

B nomanpmimx HOCHKEHHSIX IUIaHYETHCS MPO-
BECTH EKCIepHUMEHTAIbHE JOCIIKEHHSI BIUIUBY
(axTopiB BUOYXy, 30KpemMa, BUOYX0OBOi (TIOBITPSIHOT)
XBHJII Ha TOJIOBHUH MO3OK.

Indopmanis npo kKoHPIIIKT iHTepeciB

[Norenuiitanx abo ssBHUX KOHQIIKTIB iHTEpECiB,
MOB'SI3aHUX 3 IIMM PYKOIHCOM, Ha MOMEHT
myOikamii He icHye 1 He Tepea0adaeThCsl.
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Kosaos C.B., Mimajgos B.JI., Cyaoes K.M., Koznosa }0.B. IlatomopdoJioriuni Mmapkepu BHOYyXoiH-
AYKOBAHOI TPABMH r0JIOBHOTO MO3KY.

PE®EPAT. AxtyansHicTb. B ocranHill yac iHTepec 10 BUOYyXO-iHIyKOBaHOI TPaBMHU TOJIOBHOTO MO3KY
MIIBUILLY€THCS Y 3B’3KY 3 BIHCHKOBUMH ITOMISIMH Ta 3aCTOCYBaHHSIM BHOYXOBHX IPHUCTPOIB Ha CXOAi YKpaiHu.
BpaxoByroun AiarHOCTHYHY HEBU3HAYEHICTH MO0 CIENHU(IYHUX O3HAK TPABMH TOJIOBHOT'O MO3KY IiCis AH-
cTaHTHOI nii BMOYXOBOI yZapHOI XBWII, HEOE3MEUHICTh NMPOTHOCTHMYHMUX HACII/KIB, 30UIBIICHHS KUIBKOCTI
BUIIAJIKIB BHOYXOBOI TPaBMHU BBAXXA€MO T€My OOpaHOTO JOCTI/DKEHHS aKTyaJbHOIO. MeTa - BU3HAYCHHS IaTo-
MOpP(OJIOTIYHUX 3MiH TOJIOBHOTO MO3KY Micis Iii BuOyxoBoi XBwiai. MeToan. 111 BUPIMIEHHS TIOCTaBICHOT METH
pobotu OyB MpoBeAeHUN peTpoCceKTHBHUI aHami3 280 BUNAIKiB CMEPTENbHOI BiiICEKOBOI BHOYXOBOI TpaBMH.
J1ss MIKpOCKOITIYHOTO JOCIIIKEHHS TOJIOBHOTO MO3KY HamMH Oyio BimiOpano 6 BumankiB. ISl TiCTOJOTIYHOTO
JIOCITIJPKEHHS! TIPOBOJIUITA 3a0ip B3ipIIiB 3 pi3HUX AUISHOK MO3KY. Pe3yabraTu. Anani3 280 3aru0nux BHACIIIOK
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BUOYXOBOI TpaBMH, MOKazas, 110 y 58,9% 3arubnux (165) Oyna 3adikcoBaHa 4epernHO-MO3KOBa TpaBMa, MpH
yomy B 131 Bumajaky BOHa CyIpPOBOJDKYBajiacs MepejoMaMH KICTOK CKJCIIHHS Ta OCHOBHM uepena. [3osiboBaHa
YeperHo-M03KoBa TpaBMa OyJia BusiBieHa Tinbky B 33 Bunankax (11,8%). AHaii3 BIkoBOro po3noaity 3aru0nmx
nokasas, o 67,5% ue Oynu 3aru6mi Bikom Big 21 no 40 pokis. [icronaronoriyHuii anaii3 B3ipLiB MO3KY Bij
MOMEPJINX JIO3BOJIMB BU3HAYMTH XapaKTEPHI 03HAKM BHOYXOIHAYKOBaHOI TPAaBMH T'OJIOBHOTO MO3KY Y BHIJISAI
nudysHoro GopmMyBaHHSI HABKOJIOCYJMHHIX MIKpOT€MOparii 3 4aCTKOBUM a00 IMOBHUM BiJJOKPEMJICHHSIM CTIHKH
CyIMH Bix Helporimo. BucHoBku. Komiieke MiKpOCKOMIYHNX O3HAK B TOJIOBHOMY MO3KY, a caMme, BiZJOKpeM-
JICHHS CTIHKHM CYJIWH BiJl HEWpordiii 3 opMyBaHHAM NEPHBACKYJSIPHOTO IPOCTOPY, ()parMeHTallist CTIHOK IUX
CY/IUH, TEeMOJIi3 epUTPOLUTIB, HOPMYBaHHS KPOBOBIIHMBIB B HOBOC(OPMOBAHMX HABKOJIOCYAUHHUX MPOCTOPAX, €
MIPSIMAM CBIAYCHHAM il BHOYXOBOI XBHIIL.
KuarouoBi ciioBa: BuOyxo-iHAyKOBaHa HEHpPOTpaBMa, JIFOIIHA, BHOYXOBA XBHJIA, TICTONATOJIOTIYHI 3MiHH.

Koszaos C.B., Mumajnaos B.JI., Cynoes K.H., Koznosa 10.B. Ilatomopdosnorunueckne Mapkepsbl
B3PBIBHOI TPaBMBbI TOJIOBHOTO MO3ra.

PE®EPAT. AktyanbHocTb. B mocnennee BpeMs HHTepec K B3pHIBHOM TpaBMe TOJIOBHOTO MO3Tra pacliu-
pAETCA B CBA3M BOCHHBIMUA CO6BITI/I$IMI/I " UCIIOJIB30BAHUEM B3PBLIBHBIX yC’I’pOﬁCTB Ha BOCTOKC praI/IHLI. Y4YuThI-
Basl IMaTHOCTUYECKYIO HEOIPEIEIEHHOCTh B OTHOIICHHH CIEIU(PHUIECKUX ITPU3HAKOB TPABMBI TOJIOBHOTO MO3ra
TMIOCJIE TUCTAHTHOTO JEHCTBHS B3PHIBHOW YIAapHOW BOJHBI, HENPEICKa3yeMble MOCIIEACTBHS, YBEINUSHNE KOJIHU-
YyecTBa CIIydacB B3PBHIBHOIM TPaBMBI, CUMTAEM IIPEJCTABICHHYIO TEMy HCCIeNoBaHHs akTyaabHOH. Llean: ompe-
JieTIeHne aTOMOP(OIOTHIECKIX W3MEHEHHH TOJIOBHOTO MO3Ta IOcie AEHCTBUS B3PHIBHOM BOJHBI. MeToABbI.
Jis pereHus moCTaBICHHON IeNn OBLT MPOBEICH PETPOCIIEKTUBHBIN aHamm3 280 ciyd4aeB CMepTEIhbHOI BOCH-
HOW B3PBIBHOW TpaBMbI. {71 MHKPOCKOIIMYECKOTO HMCCIEAOBAHUS TOJOBHOTO MO3ra HaMH OBUIO OTOOpaHo 6
cirydaeB. Il THCTOJIOTMYECKOTO MCCIEAOBAHUS MIPOBOAMIN 3a00p 00pasloB C pa3HBIX YYacTKOB I'OJIOBHOTO
Mmosra. PesyabTarbl. AHann3 280 nmoruOmux BeIeACTBUE B3PBHIBHOM TpaBMBI MOKa3all, 4To y 58,9% morubmmx
(165) 3apeructpupoBaHa YepenHO-MO3r0Bask TpaBMa, Impu 3ToM B 131 cirydae oHa COIPOBOXKAANACEH TIEPEIIOMAMHU
KOCTEH CBOJIa U OCHOBaHUsI uepena. V3omupoBaHHas TpaBMa TOJIOBHOIO Mo3ra Oblla YCTaHOBIIEHA TOJBKO B 33
Habmonenusax (11,8%). Bo3pacTHoit aHanmu3 nmorudmux mnokasai, 4yTo 67,5% OTHOCHINCH K BO3PACTHOMY IIE€pH-
oy ot 21 mo 40 ser. 'mcTonaronoruieckuii aHaau3 00pasIoB MO3ra MOTHOIIMX MO3BOJIKI BIACIHTD XapaKkTep-
HBI€ TPU3HAKH B3PBIBHON TPaBMBI TOJIOBHOTO MO3ra B BHJIE TU(PQY3HBIX OKOJIIOCOCYTUCTHIX MUKPOTEMOpPArui ¢
YaCTHYHBIM WJIM TTOJHBIM OTCJIOEHHEM CTEHKH COCYAOB OT TKaHW Mo3ra. BeiBoabl. KoMruiekc Mukpockomnude-
CKUX TPH3HAKOB B TOJIOBHOM MO3T€, 8 UMEHHO, OTCJIOCHHE CTEHKU COCY/IOB OT HEWpOTJiHU ¢ (POPMHUPOBAHUEM
MepUBACKYJISIPHBIX MPOCTPAHCTB, (pparMeHTaIlell CTEHOK COCYZOB, TE€MOJIM30M 3PHUTPOLUTOB, 00pa3oBaHUEM
KPOBOMBJIMSHUN B OKOJIOCOCYIMCTBIX NMPOCTPAHCTBAX, OTHOCHUTCS K MPSIMOMY JOKa3aTeNbCTBY AEHCTBHUS B3PHIB-
HOM BOJIHBI.

Ki1roueBble cj10Ba: B3pbIBHAS TPaBMa FOJIOBHOTO MO3Ta, YEJIOBEK, B3PhIBHAS BOJIHA, THCTONATOIOTHIECKUE
U3MECHEHMS.
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