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DOI: https://doi.org/10.17816/fm724

MeXxayHapoAHbIA KOHrpecc
«AKTyanbHble BONpocbl cyfe6HOM MegULUHDI
U 3KCNepTHOM npaKTuku-2022»

A.B. MakcumoB

MoCcKOBCKUI 06N1aCTHON Hay4HO-MCCNeA0BATENbCKUI KIIMHUYECKUIA MHCTUTYT UMenn M.®. Bnagumupckoro, Mocksa, Poccuiickas ®epepaums

AHHOTALNA

20-21 anpens 2022 roga B Mockse Ha 6ase [bY3 MO «MocKoBCKMIM 0611aCTHOM Hay4HO-MCCNEA0BaTENIbCKUIA KIIMHMYe-
CKUIA UHCTUTYT MMeHn M.O. BnagummpcKoro» coctosincsa MexayHapoaHbli KoHrpece «AKTyasnbHble BONpOCkl CyaebHon Meau-
LMHBI M 3KCNepTHOW NpaKkTuku-2022x». MexayHapoaHbIA KOHrpecc BHOBb COBpan Nyn BeAyLUMX CNeuuanicToB B 0bnactu cy-
AebHoi MeanLMHBI U3 pasHbIX CTpaH. B paboTe MexayHapoAHOro KoHrpecca NpUHANN yyacTue BeAyLLMe IKCNepTbI-NPaKTUKK
¥ BUOHble YuEHble, 3aBedytoLme Kadeapamm 1 pyKoBoauTeNnu cynebHo-MeAULIMHCKUX SKCNepTHbIX yupexaeHui. NogenuTbes
C Konneramm cobcTBeHHbIMW HapaboTkamu u obcyauTb Hambonee akTyanbHble Mpobnembl cyaebHOM MeaULMHBI U3BABUM
XenaHue cneumanuctbl u3 l'epmanuu, Utanum, Moptyranum, Anonum, Typumn, Yexun, Cnosakumn, benopyccun, KasaxcraHa,
TypkMeHucTaHa, Kuprusum n npyrux ctpaH. HaydHas nporpaMMa KoHrpecca bbina cocTaBnieHa € akLEHTOM Ha HoBeWLLMe [i0-
CTWIKEHWS B pasHblX 0bnacTax cyaebHoOi MeauLMHBI M CMEXHBIX AMCUMNIMH. Ha nneHapHbIX ceccusix Bbiin npefcTaBfieHb
nporpaMMHble JOKNafbl 0 TEHAEHUMSAX W NYTAX pasBUTUA MUpOBOiA cyaebHoi MeauumHbl B XXI BeKe, a Ha cneuuanusupo-
BaHHbIX CeKumsx obcyxpanucb Haubonee nepcneKTUBHLIE HaNpaBNieHUs 3KCMePTHbIX UCCie40BaHuiA B 06nacTy TaHaTonoruy,
nabopaTopHON AMArHOCTUKYW MaToNOrMYeCKMX NPOLLECCOB, IKCMEPTHOM U NPABONPUMEHUTENTBHON NPaKTUKN Bpeaa, MPUYUHEH-
HOro 3[,0pOBbH YENOBEKA.

KnioueBble cnoBa: cy,u,e6Ha;| Me[NUNHa; HenpepbiBHOE MeAULUNHCKOe 06pa303aHV|e; accoumnaumnsa Cy,U,eﬁHO-ME,EI,VILWIHCKVIX
JKCnepToB.

Kak uutupoBatb
MakcumoB A.B. MexayHapoaHbIi KOHrpece «AKTyaribHble BOMPOCH! CynebHOM MeMLMHbI 1 3KCNIEPTHOM NpaKTukK-2022» // CydebHas meduyura. 2022. 7.8,
N 2. C. 5-11. DOI: https://doi.org/10.17816/fm724
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International congress: “Topical issues
of forensic medicine and expert practice-2022"
Aleksandr V. Maksimov

Moscow Regional Research and Clinical Institute, Moscow, Russian Federation

ABSTRACT

On April 20-21, 2022, the International Congress: “Topical Issues of Forensic Medicine and Expert Practice-2022" was held
in Moscow based on the Moscow Regional Research Clinical Institute named after M.F. Vladimirsky. The International Congress
has once again gathered a pool of leading experts in the field of forensic medicine from different countries. The International
Congress was attended by leading practitioners and prominent scientists, department heads, and heads of forensic medical
expert institutions. Specialists from Germany, Italy, Portugal, Japan, Turkey, the Czech Republic, Slovakia, Belarus, Kazakhstan,
Turkmenistan, Kyrgyzstan, and other countries expressed a desire to share their experiences with colleagues and discuss the
most pressing problems of forensic medicine. The scientific program of the congress was compiled, emphasizing the latest
achievements in various fields of forensic medicine and related disciplines. Program reports on trends and ways of world
forensic medicine development in the XXI century were presented at the plenary sessions, and the most promising areas of
expert research in the field of thanatology, laboratory diagnostics of pathological processes, experts, and law enforcement
practice of harm caused to human health were discussed at specialized sections.

Keywords: forensic medicine; continuing medical education; Russian association of forensic medical experts.
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PELAKLIMOHHAA CTATBEA

20-21 anpens 2022 roga B Mockse Ha 6aze Mockos-
CKOro 0611acTHOr0 Hay4yHO-MCCNeA0BaTeNIbCKOr0 MHCTUTY-
Ta uM M.O. Bnagummpckoro (nanee — MOHWKMW) npoweén
MexayHapoaHbIi KOHrpece «AKTyasbHble BONPOCkI CynebHoi
MeOMLMHBI U 3KCMEePTHOW NPaKkTUKn-2022.

MexayHapoAHbIi KOHrpecc BHOBb cobpan nyn BefyLmx
cneunanucToB B 06nact cyaebHoi MeauuMHbl U3 pasHbIX
CTpaH. Yncno npuHaBLmX yyactne — 2613 yenosek. B pam-
Kax 3 nneHapHbIX U 6 CEKLMOHHBIX ceccuii bbino 3acnyLuaHo
112 poknapos.

Ha oTKpbITUM KoHrpecca C NpUBETCTBEHHBIM CNOBOM
K y4acTHuKaM obpatunuck npeangeHT Cotoza «HaumoHanbHas
MeaMLMHCKas nanata» npodeccop Powank JleoHna Muxaino-
BWY; 3aMecTuTenb ampektopa MOHMKW no Hayke u MexayHa-
poaHbiM cBsizaM npodeccop KakopuHa ExatepuHa leTpoBHa;
3aBeytolumin Kadenpoii cynebHon MeauuMHbI daKynbTeTa
ycoBepLueHcTBOBaHMA Bpaden (PYB) MOHUKW, npesupeHt
Accoumaummn cynebHo-MeMLMHCKUX 3KCNepToB npodeccop
KnesHo Bnagumup AnekcaHnpoBuy; pyKoBoguTenb 0TAena
cynebHo-MeamumHekux uccnepoahun OTKY «CynebHo-3Kc-
nepTHbIN LeHTp CnepcTBeHHoro Komuteta Poccuitckon Qepe-
paummn» CnnpuaoHoB Banepuin AneKkcaHaposuy.

«MHe BbInana bonbLuas YecTb CerofHs, 3aeck, B MockBe,
B cTeHax pogHoro MOHUKW oTkpbITh AeBATHIN NO CYETY aBTO-
PUTETHBIIA Hay4HbIN HOpYM Mo CyAebHON MeauLMHE, KOTOpbIN
ABNAETCA CaMblM KPYMHBLIM U NpeAcTaBuTeNbHbIM B Poccun!

1.8,N02, 2022

CynebHas MeamumHa

Mbl ropauMcs TeM, UTO Hall KOHFpecc BHECEH B eBponeid-
CKUI KaneHAapHbIA MiaH BaXKHbIX Hay4HbIX MepOnpUATUiA
no cyaebHoit MeamumHe!» — cKasan npe3uaeHT Accoum-
aumn cynebHo-MeIMLIMHCKUX 3KCMEepTOoB, 3aBefyloWniA Ka-
dbeapoii cynebHoit MeauumnHsl MOHUKK, o.M.H., npodeccop
B.A. KneBHo, 0TKpbiBas KOHrpecc.

B paboTe KoHrpecca TpafMUMOHHO MPUHANM ydacTue
BedyLLMe Y4éHble, 3aBeaytlume Kadeapamu u pyKoBoau-
TenM CcynebHO-MeLULMHCKUX 3KCMEPTHLIX OpraHW3aLuid,
cynebHO-MeaMLMHCKME 3KCNEepThbl M CMELMaNUCTLI CO Cpea-
HWUM npodeccuoHanbHBIM 06pa3oBaHNeM MPaAKTUYECKU BCeX
cybbektoB Poccuiickoit Oepnepaumnn. AKTyanbHele npobne-
Mbl CynebHOW MeAMLMHBI U 3KCTIEpPTHOM MpaKTUKKM 00CyH-
Aanv cneunanuctsl u3 ApreHtunbl, MopTyranum, CnoBakum,
Taunanpa, Typuwn, Lseinuapumn, AnoHum, A3epbaiigxaHa,
Apmenunn, benopyccun, Kasaxcrana, Kuprusum, Mongosbl,
Y36ekuctaHa, TypKMeHWUCTaHa W apyrux cTpaH.

B 3toM rogy HayyHas mporpamMMa 6bina npefcTaBneHa
Hambonee MepcrneKTMBHBIMU HarpaBieHUAMM 3KCMEPTHbIX
uccnefoBaHui B obnactu TaHatonoruu, cynebHon paguo-
norumM, ryMaHuTapHon cyfnebHoit MeauumMHbl, OEHTUUKa-
LMW JIMYHOCTW, OpYAMIA TPaBMbI U S10B, @ TAKXKE BOMPOCaMK
nabopaTopHO# AMArHOCTMKW NaToNIOrMYecKUX MpOLIECCOB,
3KCMEPTHOI W NPaBONPUMEHUTENBHON MPAKTUKM MPU OLLEHKE
AedeKToB OKa3aHWA MeAMLMHCKOW NOMOLUM 1 Bpeaa, npu-
UMHEHHOTO 3[0POBbI YeNIoBeKa.

YyacTHWKM MexayHapoAHOro KoHrpecca «AKTyasibHble BOMPOCh! CyAe6HOM MeaMLMHbI U 3KCMepTHOM npakTuku-2022» (cneBa Hanpaso):
A-p Nanpkai BoxapHam (Taunag), Cepreit Msanos (MexayHapoaHbi Komutet KpacHoro Kpecta), Anekceit Abpamos (MexayHapozHbIN
Komuret KpacHoro Kpecra), npog. E.M. KakopuHa, npod. 0.B. 3aiipatbsHu, o.M.H. C.H. Yepkacos, npod. B.A. KnesHo, npod. 1.J1. MBaHoB.

Participants of the International Congress «Topical Issues of Forensic Medicine and Expert Practice-2022» (from left to right): Dr. Panjay

Voharndi (Thailand), Sergey Ivanov (International Committee of the Red Cross), Alexey Abramov (International Committee of the Red
Cross), prof. E.P. Kakorina, prof. 0.V. Zairatiants, MD S.N. Cherkasov, prof. V.A. Klevno, prof. P.L. Ivanov.
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Mpodeccop B.A. KneBHo, 3aBeaytowwmii Kadeapoi cyaebHom
Meamumnbl @YB MOHWUKMN.

Professor V.A. Klevno, Head of the Department of Forensic
Medicine of the Monica Institute of Medical Sciences.

Vol 8 (2) 2022

Ha nepBoi nneHapHOM ceccuu, NOCBALLEHHOW Teope-
TMYECKUM, NpoLeccyanbHbIM, OPraHU3aLMOHHBIM U METo-
LMYECKUM OCHOBaM CyAebHO-MeaMLMHCKOW 3KCMepTu3bl,
bbin npeacTaeneH pag noknagos. CoobleHne npodeccopa
B.A. KneBHo copepano KoMnneKkcHyto cyaebHo-MeauumH-
CKy!0 OLieHKy Mopdonorum n bruoMexaHuky nepenoMoB pebep
MpW TpaBMe TyMbIM MPeAMETOM, B TOM YUCIE C YHETOM CO-
BPEMEHHOI0 COCTOSIHMSA Hay4HOW NpobneMmbl.

AkTyanbHble Bonpockl 06yyeHus 1 gomycka K npodeccu-
OHarnbHOM [eATeNbHOCTH Yepe3 akKpeauTaumio crieLmanmcTa
Mo creuManbHoOCTU «cyaebHO-MeaMLMHCKas 3KCnepTusar»
ObinM 0TMeueHbl B [OKNaAe NpOpEKTopa Mo MocfeBy30B-
CKOMY M [0nofHMTeNbHOMY 0bpa3oBaHuio ®IB0Y BO «Poc-
CUICKUIA HaLMOHaNbHbIN MUCCNenoBaTeNbCKUA MeaNULIMHCKUI
yHusepcuteT umeHn H.W. Muporosa» Munsgpasa Poccuu
0.0. Mpuponosoi.

Bonpockl He3aBMcMMoW OLeHKM KBanuduKaumm cyneb-
HO-Me[MLMHCKUX 3KCMEPTOB PaCKpbINT B CBOEM BbICTYMIEHUN
COBETHMK npe3uaeHTa Colo3a «HaunoHanbHas MeauUmMHCKas
nanata» B.A. MnakuH.

B.A. MnsiknH, coBeTHUK
npesugeHTa Cotoza
«HauuoHanbHas MeauUMHCKan
nanata».

V.A. Plyakin, Advisor to the
President of the Union «National
Medical Chamber».

B moknagax u3BECTHBIX POCCHACKUX NaTO/IOr0aHaTOMOB,
npodeccopos 0.B. 3aiipatbsaHua u E.A. Koran 6bim npen-
CTaBJieHbI CTPYKTypa CMEPTHOCTM OT HOBOW KOPOHABUPYCHOIA
nHdekummn COVID-19 n natoMopdonornyeckas KapTuHa u3-
MEHEHMIA BO BHYTPEHHMX OpraHax.
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Mpodeccop 0.B. 3aiipaTbsH,
3aBefyloLLMn Kadenpoii
narosioruyeckoii aHatomun Grboy
BO MI'MCY um. A.1. EBpokuMoBa.

Professor 0.V. Zayratyants, Head
of the Department of Pathological
Anatomy of the Moscow State
Medical University named after
A.l. Evdokimov.

C nepcrnekTvBoW nepexofa Ha ucnonb3oBaHue Mexay-
HapOLHOW CTAaTMCTUYECKOM KnaccuduKaumm bonesHemn u npo-
6neMm, CBA3aHHbIX CO 3[40POBbEM, OMHHAALIATOrO NepecMo-
Tpa B cucTeMe 3apaBooxpaHenus Poccuiickoii Qepepaumu
03HAKOMWN YYaCTHWUKOB KoHrpecca A.M.H. C.H. Yepkacos.

C uHTepecHbIM foknagoM (MonekynspHo-reHeTuyec-
Kue 3KCMepTHble MCCef0BaHNs B MeAUIAHOM Mofe: MpocTo
0 CJIO}XHOM) 06 yCTaHOBNIEHUW KPOBHOTO POACTBA U UHAMBH-
[yanu3auuu YenioBeKa B CPefCcTBaxX MaccoBoi MHdopMaLmu
BbicTynun npodeccop M.J1. NBaHos.

Mpodpeccop 1.J1. MBaHos,
3aMecTUTeNb AVpeKTopa

M0 BbICOKOTEXHOMOMMYHBIM
uccneoBaHuam OIBY «Poccuiickuii
LIEHTp cynebHo-MeAULMHCKON
3KcnepTu3bl» Munsgpasa Poccum.

Professor P.L. Ivanov, Deputy
Director for High-Tech Research

of the Federal State Budgetary
Institution Russian Center of
Forensic Medical Examination of the
Ministry of Health of the Russian
Federation.

Bonbluoi MHTepec Ha NepBoi ceccuv Bbi3Banu AOKNaAbl
MHOCTPaHHbIX yyacTHukoB. Mpog. Faruk Asicioglu, aupexTop
MHCTUTYTa CyAebHON MeauumHbl W cynebHbIX HayK Typuuu
(Crambyn), pacckasan 06 MHHOBALMOHHLIX MOAX0AAX K Cy-
[Ae0HO-Me IMLIMHCKOM oLieHKe pybLoB Ha nimue. Mpod. Sohtaro
Mimasaka 13 finoHuu (AkuTta) caenan AoKnam 0 BO3MOXHO-
cTAX MeTofa MHpaKpacHoi TepmMorpadum B BU3yanmsauum
KpoBOMOATEKOB. C MCTOPUYECKUMM acneKTaMu pasBuTus Cy-
AebHO-MenUMHCKOI 3KcnepTu3bl B CioBakMM NO3HaKOMMA
Y4aCTHUKOB KOHrpecca A-p MeanumHbl Jozef Sidlo, ampektop
WHcTuTyTa cynebHon Meanumtbl Cnosakum (Bpatucnasa).

OcobeHHOCTbI0 MeponpuATHSA CTasla COBMECTHas nieHap-
Has ceccust Accoumaumm cynebHo-MeULMHCKUX 3KCMepToB
1 MexpervoHanbHoro TaHaTopaAMoNorMiecKoro obLiecTsa
(conpencepatenu: a.M.H. A.B. Koanes u a.M.H., npog.
AW. Werones), nocBsLLEHHAA BO3MOXKHOCTAM WUCMOJb30Ba-
HUS B OTEYEeCTBEHHOW CynebHO-MeaMLIMHCKOM U naTonoro-
aHaTOMMYECKON NpaKTUKe MOCTMOPTa/bHbIX METOAO0B BU3Y-
anu3auum 1 BUPTONCHM.

Ha 3aToi ceccum Obino 3acnywaHo 5 nneHapHbIX LoKa-
noB: «[lpefensl BO3MOXHOCTEA MCMO/b30BaHUS METOA0B
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Ny4eBOW AMArHOCTUKM B CyAebHO-MeaNLMHCKON 3KCnepTU3e
1 naTosioruyecKoii aHatoMumn» (0.M.H. A.B. Kosanes); «Buapi
OpraH13aumm BbIMOSHEHUS MOCMEPTHBIX JIy4eBbIX MUCCNeno-
BaHWI B MUPOBOM NpaKTuKe» (A.M.H., npod. A.U. LLerones);
«lMocMepTHas KoMnbloTepHas ToMorpadus Npu Haxoxpie-
HWM Tpyna B YCNOBUAX HU3KOW TeMnepaTypbl» (K.M.H., JOL.
C.3. Nlybpoea); «0cobEHHOCTM BbLIMONHEHWS KOHTPACTHOMO
ycunenus npu nocMepTHon KT Ten nnofoB v HOBOPOXAEH-
Hblx» (0.M.H. Y.H. TymaHoBa); «[ocmepTHas MPT nedenu
LNSA OLEHKU AaBHOCTU HACTYMIEHUA CMEPTU HOBOPOXKAEHHBIX
B paHHeM nocMepTHoM nepuoge» (0.B. CaBga).

Ha nneHapHo# ceccuu, NOCBALLEHHOW BOMPOCaM ryma-
HWTapHOM cyaebHoM MeauumHbI (conpeacenatenu: a-p Luis
Fondebrider, k.M.H. AneKceit AbpaMoB), Npo3ByYanu TeMatu-
YecKWe JOKNaAbl MHOCTPAHHBIX Y4acTHUKOB. OnbIToM paboThl
YMaHWUTapHBIX MUCCUIA NO 0OHAPYXEHUIO M UAEHTUDUKALMMK
JIMYHOCTW NOrubLIMX NOAENUNMCHL HalKM 3apybexHble Kon-
nern u3 MMoptyranun (a-p MeauumHbl, npod. Duarte Nuno
Vieira), Taunanaa (a-p Meguumtbl Panjai Woharndee), Leit-
uapum (o-p Meamumhbl Luis Fondebrider), Mockebl (Andrew
Poole Christopher), ocywlecTensiowme cBol npodeccmo-
HasbHYI0 AeTaslbHOCTb Nof, aruaoi MexayHapogHoro Komu-
Teta KpacHoro Kpecta. Kpome Toro, npusHaBas BayHOCTb
€03AaHuA npodeccuoHanbHbIX Co0bLLeCTB — accoumaLuil
CynebHO-MeULMHCKUX 3KCNEepTOB, bbIAW caenaHbl foKNaab!
0 CO3AaHNUN U paboTe MEXKOHTUHEHTAMbHBIX acCoLMaLM Cy-
AeBbHO-MeaNLMHCKUX 3KcnepToB Asnatcko-TuxooKeaHcKoro
1 N6epo-AMepUKAHCKOr0 per1oHoB.

Mocne nepepbiBa NepBbIM feHb KOHrpecca NpoAoKuUA-
cq paboton aByx napannenbHbix ceccun: Lkona Monopbix
YYEHBIX U cneunanuctoB M DopyM cpesHUX MeaWLMHCKUX
paboTHUKOB.

Ha camoin Monogon ceccumn «Llkona mMonodbix y4éHbIX
W creuuanucToB» noj, npefcefaTeNbCTBOM A.M.H., npod.
E.X. bapuHoBa, A.M.H., nou. W.B. bypoMckoro, A.M.H., oL,
M.A. Kucrosa 6binm 3acnyliaHbl AOKNaAbl MOEpPOB MoJio-
LEXHBIX UCCIIeA0BATENbCKUX M Hay4HbIX MPOEKTOB, NpeacTa-
BUTENEN CTYLEHYECKUX Hay4HbIX OBLLECTB MO aKTyanbHeu-
UMM TeMaM CyAebHON MeauLMHI.

Mop npepcenatensCTBOM K.M.H., AOLEHTa Kadeppbl
cynebHoit meamumHel ®YB MOHWMKW E.H. Tpuropbesont
W rnaBHOW MeauUMHCKOM cecTpbl OIBY «Poccuiickuii LeHTp
cynebHo-MeaNUMHCKOW 3KcnepTu3bl» MuH3gpasa Poccuu

1.8,N02, 2022

CynebHas MeamumHa

N.10. KokoynuHon coctosncs QopyM cpefHux MeauumH-
CKUX paboTHMKOB, NOCBALLEHHBI 0BMEHY OMbITOM 1 NYYLIUM
npaKTMKaM B obnacTu obecneyeHms 1 CONpOBOXKAEHUS Npo-
BedeHus cyaebHo-MeaMUMHCKMUX 3KcnepTus. Haubonbluwmii
MHTEpeC M BOMPOCHI BbI3Ba/IM A0KNAAbI M0 BHEAPEHUIO CTaH-
[apTOB OMepauMoHHbIX Npouedyp B biopo cypebHo-meau-
LIMHCKUX 3KCMEePTH3, COLMaNbHOM NoLAEpHKe UL ¢ npodec-
CMOHaNbHBIM 3300NeBaHUEM U PO MEAMLIMHCKON CECTpbl
B GOpMMPOBaHUM PenpOaYKTUBHOO NOBEEHUA NOAPOCTKOB.

Mogeparop ceccum npodeccop
C.B. JleoHoB, HayanbHuK oTaena
Me KO -KPUMUHANNCTUYECKOI
uneHTnduKaumm OrKY «111
[naBHbI rocynapCTBEHHbIN
LiEHTP CynebHo-MeAULMHCKUX

W KPUMUHAUCTUYECKUX

Mopepatop ceccum npodeccop
E.X. bapuHos, npodeccop
Kadenpbl cynebHOM MeanLMHBI
v npasa ®BOY BO MIMCY
mM. A.N. EBpokuMoBa.

Moderator of the session
Professor E.H. Barinov, Professor
of the Department of Forensic
Medicine and Law of the Moscow
State Medical University named
after A.l. Evdokimov.
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3KcnepTu3» MuHobopoHbl Poccuu.

Moderator of the session
Professor S.V. Leonov, Head

of the Department of Medical

and Forensic Identification

of the Federal State Institution
«111 Main State Center

for Forensic and Forensic
Examinations» of the Ministry of
Defense of the Russian Federation.

He MeHee HacblLLEHHbIM BbILANCA M BTOPOW [€Hb KOH-
rpecca. B nepBoii NonoBKHe AHA NPOXOAMIM ABE Napanenb-
Hble ceccun: MeuMKO-KpUMUHANMCTUYECKWE WUCCNe40BaHMS
B 3KCMEPTHOW MpakTuKe (conpepcefartenu: A.M.H., npoo.
B.H. 3BAruH, a.M.H., npod. C.B. JleoHoB, K.M.H. H.A. PoMaHb-
Ko) n CynebHo-XMMMYECKME M XMMUKO-TOKCUKONOTUYECKME
uccnes0BaHWs B 3KCMEPTHOWM NpakTuKe (conpepcenatenu:
H.A. KpynuHa, a.x.H. A.M. Tpuropbes), Ha KOTOpbIX Oblin
paccMoTpeHbl Hanboslee aKTyasnbHble BOMPOCHI KPUMUHAIKC-
TMYECKOW MAEHTU(MKALMM Opyaus TPaBMbI U AL0B.

Bo BTopoit nonoeuHe pHs coctosnmck VIl Kprokosckue
uTeHns W 3KcnepTM3a NpodeccUoHanbHbIX NPaBOHAPYLLEHWI
MeAMLIMHCKUX paboTHMKOB.

Ha tpagmumoHHoii ceccun «KprokoBckue uteHus» (co-
npeaceparenu: a.M.H., npod. A.WN. Aegees, a.M.H., npod.
E.M. Kunbatowos, A.M.H., nou. W.B. bypomckuit) obcyxaa-
NN Hay4Hble Npobnembl cOBpeMeHHOW CynebHOM MeanLMHBI
1 TBOpPYECKOe HayyHoe Hacnegue npod. Butanus Hukonae-
Buya Kpiokosa.

Ha Tematuueckon coBMecTHoW ceccun Accoumaumm cy-
AebHo-MeauuMHCKMX 3KcnepToB M WHcTutyTa cynebHoi
MeJMUMHBI M maTtonoruu (conpeaceparenu: O.M.H., AOL.
B.A. CnmpupoHos, o.M.H., gou. A.B. Makcumos, 0.B. Becen-
KuHa) BbIn 3aTPOHYTHI Haubonee NPobAEMHbIE acneKTbl Npo-
M3BO/CTBA IKCNEPTU3 NPOdECCUOHANBHBIX NPaBOHAPYLLEHWIA
MeAMULMHCKUX pabOTHUKOB M UX HOPMAaTMBHO-NPaBOBOE pe-
ryNMpoBaHue.

MexayHapoAHbIN KoHrpecc «AKTyanbHble BOMpo-
Cbl cynebHOM MeauuMHBI M 3KCMEPTHOW MpaKTUKK-2022»
bbin  akkpeguToBaH KoopAMHaUMOHHBIM - COBETOM
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Mogpepatopbl ceccum npod. E.M. Kunbpatowwos, 3aBeaytowimi kadenpoit
cynebHoi Meamumnibl PHUMY um. H.W. MuporoBa Munagpasa Poccuu,
u npod. AW. Aspees, 3aBeayloLmii Kadeapol NaToNOrMYECKON aHa-
TOMUM U CynebHoN MeauumHbl [1anbHeBOCTOUHOrO roCyLapCTBEHHOMO
MeaVLMHCKOro yHuBepcuTeTa Munsppasa Poccum.

The moderators of the session were Prof. E.M. Kildyushov, Head
of the Department of Forensic Medicine of the N.I. Pirogov Federal
State Medical University of the Ministry of Health of Russia, and Prof.
A.l. Avdeev, Head of the Department of Pathological Anatomy and
Forensic Medicine of the Far Eastern State Medical University of the
Ministry of Health of Russia.

Mo HenpepbIBHOMY MeAMLMHCKOMY W (apMaLeBTUYeCKOMY
obpaszoBaHuio npu Munzgpase Poccuu 12 bannamu (6+6
33 KaWAblii ieHb). AKKpeauTaumMs y4acTHMKOB KOHrpecca
MPOLLIA MO HECKOSIbKMUM CMELManbHOCTAM: A CNELManncToB
C BbiCLIMM 0bpa3oBaHMeM Mo creuuanbHocTaM «CynebHo-
MeaMUMHCKas 3KcrepTusar», «[atonornyeckas aHaToMus»,
«00LLecTBEHHOE 3[0POBbE M OpraHM3auus 34paBooXpaHe-
HWS», ON1IA CNELMANUCTOB CO CPeAHMM NpodeccMoHanbHbIM
obpaszoBaHneM — «CynebHo-MeaMUMHCKAA 3KCNepTU3a
(CNO)»; «Mmctonorus (CMNO)»; «Cectpunckoe aeno (CM0)».

B TeyeHue ABYX HaCbILLEHHBIX AHEN paboTbl KOHrpecca
nnatopMa ycTom4MBo peructpupoBana 6osbLioe Konamye-
CTBO MPUCYTCTBYIOLIMX, YTO CBMAETENLCTBYET O Hay4YHOM

0b ABTOPE

MakcumoB Anekcanap BuktopoBuy, [.M.H., JOLEHT;
appec: Pocems, 129110, Mockga, yn. LenkuHa, o. 61/2;
ORCID: https://orcid.org/0000-0003-1936-4448;
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aBTOPUTETE MEPONpUATUS, €ro WHTEPECHON NporpamMme,
COAEpKaTeNbHbIX LOKNAZaX, y4acTUW U3BECTHBIX POCCUM-
CKMX M 3apybexHbIX YYEHbIX M CMeLnanucToB B obnactu
CyAebHOW MeAWLMHbI W 3KCNepTHOW npakTukK. [oBbI-
LWEHHOe BHWUMaHWe 60MbLIOro Kpyra NpogeccuoHanbHoOro
coobluecTBa K eanMHcTBEHHOMY B Poccuiickoit ®epepaumnm
MeXAYHapoAHOMY KOHrpeccy no cygebHoit MeauuuHe
CBUAETENbCTBYET 0 NMPOECCHOHANBHOM MHTEpece K Ha-
Y4HbIM MCCNeA0BaHWAM 1 paspaboTkaM Kak B Poccum, Tak
1 3a pybexom.

3aKpbliBas 3acefiaHue, npe3uaeHT Accoumauum cynebHo-
MeAMLMHCKWX 3KCMepToB, NMpefacefaTesib OpraH13aLyoHHOo-
ro Komuteta KoHrpecca npod. B.A. KnesHo nobnarogapun
CMYKEpOB 33 MHTEPECHbIE W COfepaTefibHble AOKNagbl,
CyLiaTeneil — 3a aKTMBHOE y4acTue, YNeHOB OprKoMuTe-
Ta, KOMaHay TexHuyeckoro opraHusatopa «CTO KoHrpecc»
W CTIOHCOPOB KOHIpecca — 3a XOpOLLYH OpraH13aumio W npo-
BeZIeHME MepONpUATUA U Bbipasui YBEPEHHOCTb, YTO B Ceay-
IOLLLEM Tofy YieHbl NpodeccMoHanbHoro coobluecTsa BCTpe-
TATCA Y3Ke Ha obuneiiHoM 3acegaHum — X MexayHapoaHOM
KoHrpecce «AKTyasnbHble BOMpocbl cyfebHOM MeauuMHbI
U 3KCMEPTHOM NpaKTUK1-2023».
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1.

[ybnukaumm B MeXAyHapoAHbIX HAY4HbIX XypHanax,
MHTENNEeKTyanbHoe npaso.

20 aKafeMuyecKux 4acoB. YnoctoBepeHue roc. 0bpasua 0 MoBbILLIEHUM
KBanudukaumm + CeptuduKaT yyacTHUKa.

. My6nukaumm B MeXAYHapOAHbIX HayYHbIX XypHanax.

16 akapemmnyeckux yacoB. CepTMBMKAT y4aCTHUKA.

. OcHoBbI aKageMuyecKoro nucbMa (Ha aHrIMMUCKOM A3bIKe).

10 akapemuyeckux Yacos. CepTUdMKAT y4acTHUKA.

. lkona Hay4YHOro pefakrtopa, UHTENNeKTyasbHoe Mpaeo.

20 aKapeMWyecKux Yyacos. YooctoBepeHue roc. 0bpasua 0 NoBbILIEHWM
KBanuukaumm + CeptduKaT y4acTHUKa.

. lLikona Hay4Horo pepakTopa.

16 akapeMuyeckux vacoB. CeptMdMKAT y4YaCTHUKA.

. CratuctMka B HayyHoW nybnukaumm.

16 akageMuyeckux YacoB. CepTUBMKAT yHaCTHUKA.

3anyck v BefeHue cOLCeTed ANA YYEHOro, XKypPHana Wian Hay4yHoW
OpraHu3aLyuu.
8 akapemuyeckux yacos. CeptduKaT yyacTHUKa.

. 06bsicHan cBolo paboTy: Hay4Hble KOMMYHUKALMM, Npe3eHTaLus, noctep.

5 aKapemuyeckux yacos. CeptuduKaT y4acTHMKa.

UckyccTBo ny6nMuHbIX BBICTYMIEHUA AJIA YHEHOrO.
3 aKageMuyeckux Yaca. CepTudUKaT yyacTHUKa.
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Ankoronb U AeTU: KIMHUYECKoOe
U cypebHO-MeULMHCKOE UCC/Ie0BaHMue

C.C. NMrnc!, N.A. KoaneHko? 3, 0.B. Becenkmra' #, .M. [onrnHos?,
l0.H. OcTanenko®, B.B. Bnacog?, B.A. KnegHo'

! MOCKOBCKMIA 06/1aCTHOM Hay4HO-MCCIIEA0BATESILCKMIA KIMHUYECKMA MHCTUTYT MMeHn M.OO. Bnagmmmpckoro, Mockea, Poccuiickas ®epepaums
2 [leTcKan ropoAcKas KmMHUYecKas 6obHuua umeHn H.®. Gunatosa, Mockea, Poccuitckan Megepauma

% PoccuiicKas MeMUMHCKas aKaZeMna HenpepbIBHOro npodeccoHansHoro obpasosamna, Mockea, Poccuitckan Mepepauma

“ Poccuifckuit LeHTp cyie6HO-MeaMUMHCKOIA SKenepTubl, Mockea, Poccuitckan Megepauma

5 HayuHo-NpaKTH4YecKIi TOKCUKONOTMYeCKMil LeHTp, Mockea, Poccuitckan Mepepauma

¢ HaumoHanbHbIl MCCNe0BaTeNbCKUA YHUBEPCUTET «BbiCLUas WKoNa 3KOHOMUKKM», Mocksa, Poccuitckas ®enepaums

AHHOTALNA

06ocHosanue. CornacHo K/IMHUYECKUM PEKOMEHOALMAM, COCTOSIHWE, He COMPOBOXAAIOLLEecs NoTepel CO3HaHWA nocne
ynoTpebneHns aTUN0BOrO CUPTA, PAacLIEHNBAEBTCA KaK anKorofibHoe OMbSHEHME.

Llenu uccnedosaHus — w3y4nTb PasiNumUA KIIMHUYECKON KapTUHBI B FPynnax ajKorofbHOW UHTOKCUKaumm (6e3 yTpathbl
CO3HaHWS) U OTPaBNEHNSA aNIKOTOMEM (C YTPaTOM CO3HAHMSA); ONPEeLENUTb, MPU KaKUX KOHLLEHTpaLMsAX 3TaHoMa B KpOBU Y ieTen
W NOJPOCTKOB BCIEACTBME NPUEMA aNKOr0NIA Pa3BMBAETCA YTpaTa CO3HAHWA, @ 3HAYNT, HACTYNaeT OTPaB/IeHNE 3TAHOJIOM.

Mamepuan u Mmemoder. CoBOKYNHbIN 06BbEM AaHHLIX NpefcTaBAAn coboi coyeTaHue ABYX MCCNeAyeMbiX MOMyNALMM:
ansa nonynauumu N° 1 naHHble nonyyeHbl U3 apxua biopo, ans nonynaumm N2 2 — B AFKB N° 13 umenn H.®. Gunarosa.
WccnepoBaHue MMeno KOMBUHMPOBaHHbLIA AM3ailH M COCTOSANIO M3 PETPOCMEKTMBHOTO MOMYNALMOHHOTO U MPOCNEKTUBHOMO
(0BcepBaLMoHHOr0) NonepeyHoro uccnefoBaHms. [laHHble Obiy crpynnupoBaHbl No Kateropusam: (1) Mua, y KOTopbIX NPUEM
alKorosis He Bbi3Bas 3HAYMUTESNbHBIX PACCTPOMCTB 340p0OBbA (ANKOroMbHAs MHTOKCMKALMA); (2) MLa, Y KOTOPbIX MPUEM anKo-
rons 0byCnoBMA HACTYNNEHWE KOMbIl, OCTAHOBKM AbIXaHUS MM cMepTu (0TpaBneHue ankoroneMm). 0bpasubl uccnefoBanuch
C UCMOMb30BaHMEM XpoMaTorpadoB; CKPUHUHI MOYM HA NMCUXO0AKTUBHBIE W HAPKOTUYECKME BeLLeCTBa NPOBOAMICSA C UCMOfb-
30BaHWEM TaHLEMHOW Macc-CNEKTPOMETPHUN.

Pe3ynemamei. Habop naHHbIX COBOKYMHO BKAYan B cebsi cBefeHus 0 67 HecoBepLueHHONETHUX B Bo3pacte oT 11 go
17 neT. B rpynne oTpaBneHus ankoroneM 3HaumTenbHO Npeobiafany imua MyxcKoro nosa. KoHUeHTpaums sTaHoma B KpoBu
1 MOYE Y JIUL, MYXKCKOr0, a TaKKe B KPOBM Y JIL, JKEHCKOIO NoJia My 0TpaBfieHUM Obina 3HAYMTENBHO BhILLE, YEM MpU anko-
rOJIbHOM MHTOKCMKaUMK. Kaknx-mmbo 3HauMMbIX pasninymii B 06bEKTUBHOM CTaTyce MaLMeHTOB, MOMMMO HapyLLEHUs CO3Ha-
HWs, He Habmoaanock. Pasnuunii B dase hapMaKOKMHETHMKM anKoronis (pe3opbums, aMMMUHaUMA) He NOy4eHo. 3HAUUMBIX
Pa3nUyMii B MHCTPYMEHTANbHBIX MOKa3aTensx Takke He Habmoganock. AIKOroibHas MHTOKCUKALMA M OTPaBeHWe ankoro-
NeM B HaLLEM UCCe0BaHUM He COMPOBOXANUCh OMACHbIMU M3MEHEHUAMM TaKWX NMOKa3aTesleil, KaK CUCTONMYECKOE U aua-
CTONMYECKOE apTepuanbHOe AaBNeHWE, YacToTa CepAEYHbIX COKPALUEHMI U AbIXaTeNbHbIX ABMXKEHWUN. OTpaBneHne pasBuBa-
NOCb B CPELHEM MpU KOHLEHTPaUMM 3TaHona B Kpoem 2,61 r/n, B Moye — 3,01 r/n, Toraa Kak 3HauUTENbHBIX OTHIOHEHMIA
B 3/0pOBbE He HabntoAanoch Npu cpefHeit KoHLeHTpaumy atunosoro cnupta 1,38 r/n B kposu v 1,96 r/n B Move.

3arnoyenue. Hamn chopMynupoBaHbl NpaKTUYECKUE PeKOMEHAAUMM ANs Bpayeil — cyAebHO-MeaMLMHCKUX 3KCMepToB
Mo cyyasM OTpaBMeHUs SETEN anKoroneMm.

KntoueBble cnoBa: TOKCUKOIOMUS; AETH; 0TpaBJieHKe anKorojieM; 3TaHoJ1; HeCOBepLUEeHHONETHHE.
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Alcohol and children: clinical and forensic study

Semyon S. Plis', Lilia A. Kovalenko? 3, Olesya V. Veselkina' *, Dmitry M. Dolginov?,
Yuri N. Ostapenko?, Vasiliy V. Vlassov?, Vladimir A. Klevno'

! Moscow Regional Research and Clinical Institute, Moscow, Russian Federation

2 Filatov N.F. Children’s City Hospital, Moscow, Russian Federation

3 Russian Medical Academy of Continuous Professional Education, Moscow, Russian Federation
“ Russian Centre of Forensic Medical Expertise, Moscow, Russian Federation

5 Research and Applied Toxicology Centre, Moscow, Russian Federation

¢ Higher School of Economics, Moscow, Russian Federation

ABSTRACT

BACKGROUND: This study aimed to evaluate the differences in the clinical pictures in the group of alcohol intoxication
(without the loss of conscious) and alcohol poisoning (with the loss of conscious).

AIMS: This study aimed to investigate the clinical differences in the groups of alcohol intoxication (without loss of
consciousness) and alcohol poisoning (with loss of consciousness) and determine the level of blood ethanol concentrations in
children and adolescents from alcohol intake that causes a loss of consciousness, which means ethanol poisoning occurrence,
and finally, offer practical recommendations for forensic doctors in cases of alcohol poisoning in children.

MATERIALS AND METHODS: The total amount of data was a combination of two studied populations: population No. 1
from the archive of the Bureau and population No. 2 from the Children’s Clinical Hospital No. 13 named after N.F. Filatov. The
study is a retrospective population-based and prospective (observational) cross-sectional study. Data were grouped as (1)
persons whose alcohol intake did not cause significant health disorders (alcohol intoxication) and (2) persons whose alcohol
intake caused the onset of coma, respiratory arrest, or death (alcohol poisoning). Urine screening for psychoactive and narcotic
substances was conducted using liquid chromatography-tandem mass spectrometry.

RESULTS: The data set included 67 minors aged 11-17 years. Blood and urine ethanol levels of males and blood of females
were significantly higher than in patients with alcohol intoxication. The objective status of patients was the same. No differences
were found in alcohol pharmacokinetics (resorption and elimination), as well as the instrumental parameter readings. The
present study revealed that alcohol intoxication and poisoning were not associated with dangerous changes in such parameters
as systolic blood pressure, diastolic blood pressure, heart rate, and respiratory rate.

CONCLUSION: The results showed that ethanol poisoning in children aged 11-17 years old developed at an ethanol
concentration of 2.61 g/L in the blood and 3.01 g/L in the urine. Additionally, no significant differences were found in the
instrumental parameters.

Keywords: toxicology; children; alcohol intoxication; ethanol, infant.

To cite this article
Plis SS, Kovalenko LA, Veselkina 0V, Dolginov DM, Ostapenko YuN, Vlassov VV, Klevno VA. Alcohol and children: clinical and forensic study. Russian Journal
of Forensic Medicine. 2022;8(2):13-22. DOI: https://doi.org/10.17816/fm709

Received: 24.03.2022 Accepted: 25.07.2022 Published: 29.08.2022
V-2
ECOCVECTOR The article can be used under the CC BY-NC 4.0 license

© Authors, 2022



ORIGINAL STUDY ARTICLE Vol 8 (2) 2022 Russian Journal of Forensic Medicine

DOI: https://doi.org/10.17816/fm709

EFEHJLE : IaFRFEERR

Semyon S. Plis', Lilia A. Kovalenko? 3, Olesya V. Veselkina' *, Dmitry M. Dolginov?,
Yuri N. Ostapenko®, Vasiliy V. Vlassov®, Vladimir A. Klevno'

! Moscow Regional Research and Clinical Institute, Moscow, Russian Federation

2 Filatov N.F. Children’s City Hospital, Moscow, Russian Federation

3 Russian Medical Academy of Continuous Professional Education, Moscow, Russian Federation
“ Russian Centre of Forensic Medical Expertise, Moscow, Russian Federation

5 Research and Applied Toxicology Centre, Moscow, Russian Federation

8 Higher School of Economics, Moscow, Russian Federation

fIvF

PRI WIEIRIARTER, YOS A B R FRS B AR, .

HE: BT CREED AR CERERD HIgREEIZR T Ml T 2
BERORIE, FE)LEME DES, h TR, ShIlsiRlk, XEWERE O,
FE )L E WG Th 2 B IE D0 T A SR A SE AT i

RS . RREIEEEHA T ARABAE: ANO1 - WRRIE RSN, A0
2 - {EN.F. TR FRE S 135 X 2 /U IS dE . 2R A G &, DT
N ) B B S AN — BT RE P OWEPE) a7t i ad: (1) - RIBASFE
FEEAERREAT GEAETEE) HKIA: (2) - WKINSEUEE. MdsIEsET: GERgTE) 1
N o A8 HIVBURH € b — B3 JBC S50 502 RS A M P 5 R R IR ) B AT T PR A

SR ZHWELAS TR UNEITSHRBEN. iz, WETHEUEMENE. 5§
PN L rp R I VBRIV ST R s TR T . B T R IRBERS AN, BE A
REERA TEE R TR 70 B ORI HBR) WA ZER . UCESRErtk A BE
ZEgto AEFAMTRIWT T, RG2S Hh 23 5 PR RE A R 4 PN T SR AL T L Oy R AR GB35
LRt ER AR . P E, MR CESRE N 2.61 30/JF, R CEEIREDY 3. 01
v/ Tte TAE MR PRy 1. 385/ FHARIE (359K 1. 9650/ THI), &AM
SEFIME R G 22

o bR 7OCRBIAN, BATRARBRT BERIWIREZ RN NG IR ELE . X FEFR
WA REZ R W) LE ARG 2 )L B 2 MR PRV D ORI 25 2
REEH: FEY; JLE; YR OB REUEAN.

To cite this article

Plis SS, Kovalenko LA, Veselkina 0V, Dolginov DM, Ostapenko YuN, Vlassov VV, Klevno VA. YE¥&F1 L : IR AVEEERT 5. Russian Journal of
Forensic Medicine. 2022;8(2):13-22. DOI: https://doi.org/10.17816/fm709

W] : 24.03.2022 % 25.07.2022 RAGHH: 29.08.2022
5
3KOeBEKTOP The article can be used under the CC BY-NC 4.0 license

© Authors, 2022



16

OPUTHATTBHBIE VICCTIE JOBAHNA

OB0CHOBAHUE

ToKcKyecKoe feicTBMe 3TUIOBOrO CMIMPTa COMPOBOXAA-
€TCA paccTpOoiCTBOM 3[0pOBbS MPU ynoTpebneHun BHYTpb
3TaHoMa W TpaKTyeTcs Kak ocTpoe oTpasnieHve. OTpaBnenne
ankoroneM (3TaHOIOM) — 3T0 OCTPO pa3BMBLUEECH KOMa-
TO3HOE COCTOSHUE B pe3ynbTate ynoTpebneHns TOKCUYecKo
£03bl 3TI0Boro cnupta. CornacHo KIMHUYECKUM PEKOMEH-
[aUMAM, COCTOSHWE, He COMPOBOXAlOLLLEECs NoTepen Co3Ha-
HWs nocne ynotpebneHus aTUNOBOro CNUpTa, pacLeHnBaeTcs
KaK anKoronbHoe onbsHeHue [1].

KnuHuyeckas auarHocTMKa anKorosibHOW MHTOKCHMKaLm
Yy B3pOC/bIX NOAPOBHO OnMMCaHa M BKIOYaeT B cebs Takue
CMMMNTOMBI, KaK HEBHATHas peyb, OTCYTCTBUE KOOPAMHALMM,
HapyLUEeHMe MOXOAKY, HACTArM, HapyLUeHUe BHUMaHUA W Na-
MSATK, Conop Wy KoMa [2]. 3anax ankorons, runepeMms Koxm
nuua (flushing) TakKe ABNSAIOTCA BaXKHBIMU NPU3HAKaMK an-
KOrosibHoW MHTOKcuKauuu [3]. [Ins B3pocnbix paspaboTaHsi
TabnuLbl OLEHKW CTEMEHU TSIKECTU OTPaBNIEHUS B 3aBUCU-
MOCTM OT KOHLIEHTPALMKU 3TaHONA B KPOBU U KITMHUYECKMX
NPOABEHUI UHTOKCUMKaumm [4]. lna foeTeid, K coxaneHuio,
nopobHbIXx MeToaoB He cywectsyeT [5]. lpsaMon nepeHoc
KpuTepueB, pa3paboTaHHbIX Ans B3pOC/bIX, HEA0MYCTUM, No-
CKONbKY fieTW Hanbonee ya3BuMbI K ankoronto [6]. Mmetotcs
TONIKO PEKOMEHAALMU NPULEPHKMBATLCA TEX e KPUTEPUEB
OLEHKM CTEMEHU TSKECTM MHTOKCWMKALMM, YTO U Y B3poC-
nbix [7, 8].

Mo AaHHbIM OTAENbHBIX aBTOPOB, aNKOrojibHas WHTOK-
CUKaUMA Y [eTel XapaKTepu3yeTcs KNacCUMYecKon Tpuazoi
CUMMTOMOB: KOMa, runornukemus, runotepmus [9]. OgHa-
KO, KaK MOKa3blBaeT MpaKTWKa, YPOBEHb CO3HAHUA Y [eTell
He BCerAa COOTHOCUTCA C KOHLEHTPaLUMeN 3TaHona B KPOBM,
UTO MOXKET CTaTb NPUYNHON HELO0LIEHKM TSKECTU COCTOSHMS.
Bcé 3To cBMAeTeNnbCTBYET 0 BaXHOCTM UCCNEA0BaHUSA TOK-
cnyeckux addeKToB ankorona y aeten. [lpyroi Bonpoc —
CMepTenbHas KOHLEHTpauus 3taHona y Aeteid. Xopowo us-
BECTHO, YTO Y B3POC/bIX OTPaB/iEHME anKorofnem 06bl4YHO
MpomcXxoauT npu ero yposHe Boiwwe 5 r/n [10]. Ecin HUKaKoi
LPYroi 04eBMAHOM MPUYMHBI CMEPTW NPU BCKPLITUM He 0bHa-
PYXEHO, To 1 boNee HU3KME KOHLIEHTpaLMKM MOTYT BbITb NpU-
HATbI B KauecTBe npuuuHbl cMepT [11]. OaHaKo o cMepTenb-
HbIX KOHLLEHTPaLMsAX 3TaHoMa y AeTen M NOAPOCTKOB HUYErO
He 13BeCTHO. VIMeloTcs coobLueHus o cnyyasx, B KOTOPbIX
Y MUBbIX [eTeid Habnoganack HecMepTeNbHas KOHLEHTpa-
uma 3taHona B Kpoeu ot 0,38 go 4,6 r/n [12-15]. Kpome
TOrO, OMMCaH CNy4al NeTanbHOro 0TpaByieHUs TPEXAHEBHOMO
pebEHKa ¢ KOHLeHTpaumeli ankorons B kposu 0,61 r/n [16].
OnHako nopobHoit MHopMauum KpaiiHe Mano.

Lienb uccnepoBaHms — U3y4nTb Pasnnumns KIIMHAYECKOM
KapTuHbI B rpynnax anKkorosibHoi MHTOKCUKaumm (6e3 yTparthl
CO3HaHMSA) U OTpaBNEHUS aNKOrosieM (C YTPaToi CO3HaHMS);
onpefenuTb, NPU KakuX KOHLEHTPALMSX 3TaHonia B KPOBY
y AeTell U NoJpOCTKOB BCEACTBUE MPUEMA anKorons pas-
BMBAETCA yTpaTa CO3HaHWUA, a 3HAUUT, HACTyNaeT OTpaB/EHME
3TaHOJIOM.
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CynebHas MeamumHa

MATEPUAJT U METOAIbI
JlM3aiiH uccnepoBanms
MHOI’OLI,EHTpOBOE OﬁcepBaLl,VIOHHOG rnonepeyHoe.

Ycnosus nposegeHus

Wccnepoanue 0606LLaeT paHee NonyyeHHbIe pesynbTa-
Tbl Ha Kadenpe cynebHoin MeamnumnHbl [BY3 MO «MockoBckui
0611aCTHOM Hay4HO-UCCNEe0BaTENbCKUIA KITMHUHECKUIA MHCTU-
TYT uMeHn M.®. BnagmuMupcKoro» 1 cocTouT U3 peTpocrek-
TMBHOM (Ha 6a3e BY3 MO «biopo CM3») n npocnekTvBHOIA
(Ha 6a3e [BY3 r. MockBbl «[opofcKas feTCKan KIMHUYecKas
bonbHuua N2 13 umenn H.®. Ounatoa» [lenapTaMeHTa
30paBooXpaHeHus roposia MockBbI) YacTeid.

13 apxusa I'6Y3 MO «Bropo CM3» B nccnesoBaHue bbinu
BKJTHOYEHbI BCE CNy4an CMepTU HECOBEPLLEHHOMETHMX 3a ne-
pvog c 01.01.2009 no 31.12.2018, pacueHEHHbIe 3KcnepTamm
KaK oTpaBneHue ankorosieM. Kpome 3Toro, B UccriefoBaHue
ObInn BKITHOYEHDI LLETH, FOCMITANM3UPOBAHHBIE B TOKCUKOO-
ruyeckoe otaeneHne IBY3 r. Mocksbl «[opofcKas geTckas
KnHuyecKas o6onbHuua N2 13 umenn H.®. Ounatosa» (OIKb
N2 13 uMm. H.®. ®unatoBa) ¢ NnpusHaKamMu OTpaB/IeHUSA anKo-
ronem B nepuog ¢ 01.11.2019 no 02.03.2020.

KpMTepMM cooTBeTCTBUA

CoBOKyMHbIN 06BEM AaHHbIX NpeAcTaBnsn coboi cove-
TaHue ABYX MccnefyeMblx nonynsumia: ansa nonynsumm N° 1
JaHHble NostyyeHbl U3 apxuea biopo, ansa nonynauum N° 2 —
B IFTKB N2 13 uM. H.®. ®unartosa.

Monynsauma N° 1 (no paHHbIM apxuBa Biopo). Kpume-
pUU BKJTHOHEHUS: Cry4an CMepTW LeTed U NOAPOCTKOB (a0
18 net) B pesynbTaTe OTPaBNEHUS 3TaHonMoM. Kpumepuu
UCK/II04eHUs: Cnydau, Korga 3abop Mouu Ans npoBefeHus
cynebHO-XMMMYECKOr0 MCCIef0BaHNA He MPOBOAMNCS; Ha-
nnune rpyboii ConyTCTBYHOLLIEN NATONOMUU.

Nonynsaumsa N2 2 (no aanHbIM [AFKB N2 13 um. H.®. Guna-
T0Ba). Kpumepuu 8K/IIHEHUS: WUBble HECOBEPLUEHHONETHUE
N1Ua, NOCTYNUBLLME B CTALMOHAP C NPU3HAKaMM 0TPaBEHNS
3TaHonoM. Kpumepuu ucksitoueHus: JeTv, B MOYE KOTOPbIX
Obinn 0bHapYXeHb NCUX0AKTUBHLIE BELLECTBA; AETH, Y KO-
TOPbIX KOHLIEHTpaLMA 3TaHona B Kposu coctasnsna <0,3 r/n;
[ETU C CONYTCTBYHOLLEH NaToNOrnen.

MeToap! perucrpaluu ncxoaos

Cnocob ¢opM1poBaHKUA BbIOOPKM U3y4aeMoii Monynsaumm
(MM HecKonbKMX BbIBOPOK U3 HECKOMBKUX U3Yy4aeMbIX Mo-
NYNAUMIA) — CMOLLHOM.

Kputepuu ucknoueHns gnsa nonynaumn N2 2 6binu
onpefeneHbl C YY4ETOM pe3ynbTaToB XMMMKO-TOKCWMKOMO-
TMYECKOr0 UCCef0BaHNS MOYM Ha MCUXOAKTUBHbIE BeLLe-
CTBa METOAOM JKMIKOCTHOM XpoMaTorpadum — TaHLEMHOM
MacC-CMeKTPOMETPUM, @ TaKKe C YYETOM pe3ynbraToB uc-
Crie0BaHUs KPOBM Ha ra3oBoM xpoMarorpade. Hanvuue co-
NYTCTBYIOLLEN NaTONOrUW ONpesensnoch ¢ UCMNosb30BaHUEM
aHAMHECTUYECKMX [LaHHBIX, AAHHbIX MEAMLMHCKOW KapThbl
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CTaLMoHapHOro 60N1bHOrO, a TaKKe PesynbTaToB UHCTPYMEH-
TanbHbIX W J1abopaTopHbIX METOL0B UCCNeA0BaHNA.

Ha MoMeHT nocTynneHus B 0TAeneHue NPOBOAMIM OLIeH-
Ky (YHKUMOHANBbHOIO COCTOSHUS LIEHTPasbHOM HEPBHOW
CUCTEMBI, [J11 Yero Onpefensnu CTeneHb HapyLleHus co-
3HaHMs C UCMOMb30BaHMEM LUKanbl KOM [Nasro, oLeHuBanm
KOOpPAMHATOpHble MpOobbl, BENUYMHY 3PayKOB, peyb M no-
BeAEHYECKWe peakuun AeTeid. MpoBoaMAM OLEHKY LpYrux
KIMHWYECKUX NPU3HAKOB: apTepuanbHoro Aaenenus (AfL
CUCTONIMYECKO., [MACTONMYECKOE), YacTOTbl CepAEYHbIX CO-
KpaweHui (HCC), yacToTbl abixaTenbHbix aBvkeHwin (A1),
LiBETA KOXHBIX MOKPOBOB, MbILLEYHOr0 TOHYCA, TEMNepaTypbl
TeNna B MOAMbILLIEYHON BnaauHe. [OBTOPHYIO OLEHKY 3THX
MnoKasaTeneil NPOBOAWIM B AMHaMUKe Yepe3 3 Y ¢ MOMEHTa
noctynnenus. lpoussoamnmn pacyet cpegtero ALl no dop-
myne D. DeMers u D. Wachs [17]. BuoobbeKTbl UccienoBanu
npu nomolum xpomatorpacdos Agilent Technologies 7890 A
(Agilent Technologies, Inc., CLUA) u Shimadzu GC-2010
(Shimadzu Corporation, finoHus). CKPUHUHT MOYM Ha ncu-
X0aAKTUBHBIE U HApKOTUYECKME BELLEeCTBA MPOBOAUIM C UC-
Mosb30BaHNEM HUAKOCTHOW XpoMaTorpadmm — TaHLEMHO
Macc-CreKTpOMETpUM.

[laHHble M0 HECOBEPLUEHHONETHUM JIULAM, NONyYeHHble
W3 BYX UCTOYHWKOB, CrPYNNMpOBaHbI CleayoLLmM obpasom:
(rpynna 1) nuua, y KOTOPbIX NPWUEM anKorons He Bbi3Ban
3HauMTENbHBIX PACcCTPOWCTB 3A40POBbA (ANKOr0NbHANA MHTOK-
cuKaumsa); (rpynna 2) nmua, y KoTopbix NpUéM ankorons oby-
CNOBWIT HACTYMJIEHUE KOMBbI, 0CTAHOBKU AbIXaHWUS WU CMEPTH
(oTpaBneHwe anKoronem).

JTnyecKas akcnepTusa

lpoBefneHne HaCTOALLEr0 UcCnefoBaHMA 0f00peHo He-
3aBMCMMbIM KOMWTETOM No 3Tuke npu M6Y3 MO MOHUKK
uM. M.O. Bragummnpckoro N2 12 ot 10.10.2019. Pabota npo-
BeleHa B COOTBETCTBUM C XeNIbCUHKCKOM [ieKapaumen (c u3-
MeHeHuammn 2013 r.). Kaxablin naumeHT, Jocturiumii 15-net-
Hero Bo3pacTa, NoAn1can 400poBosibHoe MHHOPMMPOBaHHOE
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corniacue W NoyyW MUCHEPnbIBalOLLY0 MH(BOPMaLMI0 0 Ha-
Y4YHOM nccrenoBaHuu. B cnyyasx, Koraa pebeHoK He gocTur
15-neTHero Bo3pacTa, MH(HOPMMPOBaHHOE cornacue MoA-
MUCbIBaNOCh 3aKOHHBIM NpeAcTaBUTeNeM (MaTepbio, OTLOM,
YCbIHOBUTESIEM, OMEKYHOM, NoneyuTenem).

CraTUCTUUYECKUM aHanu3

[laHHble noprotoBnieHbl B mporpamme Excel, npoaHa-
nu3upoBaHbl B nporpamme SPSS Statistics ver. 25. B xoge
aHanu3a paccuuTaHbl cpefHue apudMeTuyecKkue 3Haue-
HWA, MeamaHbl, 95% noBepuTenbHble MHTepBanbl (95% AN),
pasHoctb cpeaHux (PC) u 95% poseputenbHble UHTEpBanb
ana pasHoctu cpeaHux (95% AW PC). Insa uccnenosanus
Koppensaumn ucnonb3oBaH Koddduument Cnupmena (r,)
i lvpcoHa. [na aHanusa Tabnuy, CONpSKEHHOCTM MUC-
nonb3oBaH Xu-keagpat MupcoHa (x2-test). [Ina cpaBHeHMA
CPeAHMX 3HaYeHWUN NPUMEHSNM t-TECT AN HE3ABUCUMBIX Bbl-
OopoK. YpoBeHb CTaTMHECKOM 3HAYMMOCTU BbiN YCTAHOBIEH
Ha yposHe p <0,05.

PE3YJIbTATbI

06beKTbl (y4aCTHUKM) UccnefoBaHUs

Haww Habop faHHbIX COBOKYMHO BK/toYan B cebs ceefe-
HWA 0 67 HecoBepLLEHHOMETHUX AeTaX B BospacTe oT 11 fo
17 net, cpephuii Bospact 15,07 (95% 0N 14,69-15,46) ner.
Cpeav n3yyaeMoro KoHTUHreHTa aeteit 59,7% (n=40) cocTas-
NANM IULA MYXCKOro nona, cpefnmin Bopact 15,2 (95% AU
14,69-15,71) ropga. CpeaHuit BO3pacT JUL, XEHCKOro nosa
coctaBun 14,89 (95% [N 14,28-15,49) net. KoHueHTpaumu
3TaHona B Kposu (PC=0,69; 95% W 0,02-1,36; p=0,044)
1 Moye (PC=0,89; 95% [N PC 0,21-1,58; p=0,015) Oblnn 3Ha-
YMTENbHO BbILLE Y JIUL, MY}KCKOTO M0J1a B CPAaBHEHUM C XKEH-
CKWM. Bo3pacTt He KoppenupoBas C KOHLEHTpauuen 3TaHona
B KPOBM, TSIKECTBIO HAPYLLEHWU CO3HAHUA.

MoapobHo YacTb xapaKTepUCTMK McCneayeMbiX rpynn
npefcTaBneHa B Tabnuue.

Ta6nuua. KoHueHTpaumsa 3TaHoNa B KPOBY M MoYe B UCCTIeyeMbIX rpynnax
Table. The concentration of ethanol in blood and urine in the study groups

Fpynna XapakTepuctuka rpynn [cpegHee (95% OM)]
Mon | A6c. | Bospacrt, net Ankoronb B KpoBM, I/n | Ankoronb B Moue, r/n
1 M 25 15,4 (14,83-15,97) 1,52 (1,27-1,77) 2,09 (1,75-2,44)
X 24 14,88 (14,2-15,55) 1,23 (0,99-1,48) 1,83 (1,5-2,17)
Bcero 15,14 (14,7-15,57) 1,38 (1,2-1,55) 1,96 (1,73-2,19)
2 M 15 14,87 (13,8-15,93) 2,731 (2,07-3,39) 3,16%(2,58-3,74)
X 3 15 (12,52-17,48) 2,035 (1,75-2,32) 2,27 (1,55-2,98)
Bcero 14,89 (14-15,77) 2,612 (2,06-3,17) 3,01°(2,5-3,52)

B cpasHeHmu ¢ rpynnon 1

1,21; 95% [IM PC 1,78-0,64; p <0,001
1,07; 95% AN CP 0,4-1,72; p=0,003
0,8; 95% [I1 PC 0,52-1,09; p <0,001

=1,23; 95% AN PC 0,57-1,53; p <0,001

1,04; 95% [ PC 0,46-1,55; p=0,001

DAl https://doiorg/1017816/fm709




OPUTHATTBHBIE VICCTIE JOBAHNA

YpoBeHb CO3HaHMA No WwkKane nasro npu nocTynne-
HuM B rpynne 1 (anKoronbHas MHTOKCMKALWSA) BapbupoBa
ot 15 po 12 6annoB. CocTosHue mauMeHTOB bbino pac-
LleHeHO BpayaMW KaK cpefHeil cTeneHu Taxectu. B dase
3/IMMUHaLMKM anKkorons Obin 41 nauueHT, B (ase pe3opb-
ummn ankorona — 8. Atakcus Habnwopanack y 40 naumeH-
TOB; 3pPayKK Yallle Obinu cpefiHero pasmepa (n=22) ¢ Bsnoil
(n=27) wnu HopManbHol doTopeakumeii (n=22). Peub Yalue
Obina HeBHATHOI (n=44), noBeAeHWe — yalle NAcCMBHBLIM
(n=39). B 8 cnyyasx noBefeHme BbiNo arpeccuBHLIM U NOTpe-
boBano MeaMKaMeHTO3HOW cefauun. TOWHOTA OTMeYanachb
B 31 cnyyae, peota — B 29. Y[l B cpeaHeM cocTaBnisna
17,265/mun (95% 0N 16,88-17,65), YCC 97,08 ya./mMuH (95%
[N 93,36-100,8), cuctonnyeckoe Al 112,22 mm pr.cT. (95%
I 109,77-114,67), amactonuyeckoe ALl 62,45 MM pr.cT.
(95% 1N 60,78—64,12). CpeaHee Al 79,04 mm pT.cT. (95% AU
77,69-80,59), catypaums kposu kucnopogom 95,74 (95% U
91,71-99,76). Temnepatypa Tena B NOAMbILLEYHON BMafuHe
36,3449°C (95% [N 36,279-36,41).

pynna 2 (oTpaBneHue ankoronem) BKitoyana 18 peteit
ot 11 go 17 net: B 4 cnyyasx cMepTb HacTynuna B pe3ynbTa-
Te oTpaBneHus ankoronem (ot 3,3 oo 5,3 r/n); B 14 cnyyanx
ycTaHoBNeHa KoMa (<8 6annos no wwkane nasro), Kotopas
notpeboBana MCKYCCTBEHHOW BEHTUNALMM NETKMX B 1 cny-
yae. Y 17 peteii oTpaBneHWe HacTynuio B hase anMMUHALMHN
ankorons, y 1 — B ¢ase pe3opbuum. Mpu cypebHo-Mepm-
LMHCKOM WCCef0BaHUM TPYMNOB AeTer M MOLPOCTKOB (n=4)
Habnaanucb TONMBKO Hecneunpuyeckue (0bLieacPUKTU-
YecKve) Npu3Haku bbICTpo HacTynuBLien cMepTu. Y rocnu-
TanM3npoBaHHbIX [eTeil 0TMeYanach TSXENas KIMHUYecKas
KapTWHa OTpaBNieHWs, KoTopas Haubonee 4acTo cOMpoBo-
XAanacb WKMPOKUMM 3padKkamm (n=7), BAnoi oTopeaKLmeit
(n=14). PBoTa 0TMey4anach To/IbKO B NONIOBUHE cnyyaes (n=7).
ynn 17,21/muu (95% AU 15,33-19,1), YCC 92,71 ya./MuH
(95% [N 84,28-101,15). Cuctonmueckoe ALl 107,5 MM pr.cT.
(95% OM 101,6—113,4), pmactonmyeckoe All 60,64 MM pr.cT.
(95% [N 54,06—67,22), cpenHee ALl 76,26 MM pr.cT. (95% A1
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70,68-81,85). TeMnepaTtypa Tefla B NOAMbILIEYHON BnaauHe
36,26°C (95% 1M 36,152-36,377).

OcHoBHble pe3ynbTatbl UCCriea0BaHUA

B rpynne 2 (oTpaBneHue anKkoronem) sHauMTeNbHO npe-
obnaganu nuua Myxckoro nona (p=0,017). KoHueHTpaums
3TaHoJa B KPOBU M MOYE Y JIUL, MYXCKOI0, @ TaKKe B KPOBM
Y JIUL, KEHCKOro nofia bbiia 3Ha4UTENbHO BhILLE B CPaBHe-
HWM ¢ rpynnoi 1 (anKoronbHas MHTOKCMKaLMA) (cM. Tabauuy).
B rpynne 2 B cpaBHeHuu ¢ rpynnoii 1 doTopeakums vaiue
obina Banon (p=0,002); Kakux-nnMbo ApYrmMx 3Ha4MMBbIX pas-
nnumin B 06BEKTMBHOM CTaTyce MauMeHToB He Habnoaanock.
Pasnnumii B pase GpapMaKoKUHETUKM anKorona (pesopbuus,
3/MMWUHALMA) He MOJTYYeHO. 3HaYMMbIX Pasfinuuid B UHCTPY-
MEHTaNbHbIX NOKa3aTeNsx TakKe He Habnopanock.

CpefHss KOHLEHTpaLys 3TaHoMa B KPOBM U MoYe B rpyn-
nax 1u 2 otnnyanack 3Haunmo. Tak, 0TpaBNeHWe B CPeAHEM
Pa3BMBaNOCh NPU KOHLEHTpaLmMu 3TaHona B Kposm 2,61 r/n,
B Moye — 3,01 r/n, Toraa KaK 3HauuTeNbHbIX OTKIOHEHMIA
B 3[0poBbe He Habmoaanocb Npu KoHueHTpauuu 1,38 r/n
B KpoBu 1 1,96 r/n B Moye (pUCYHOK).

OBCYXEHUE

CornacHo [aHHbIM CynebHO-MeaMLMHCKUX McCneaoBa-
HWW, YACNO JeTen U NOAPOCTKOB, YMUPAIOLLMX C 3TAHOJIOM
B KpoB#, Benmko [18]. MofpocTku ABNAKTCA TOW BO3paCTHOM
rpynnon, KoTopas B HaubonbLLEel CTeNeHW CTpajaeT oT asko-
royIbHOM MHTOKCWKaumK. Ha Haw B3rnsg, B Bonpoce cyaebHo-
MeJMLIMHCKOrO0 MCCNefj0BaHus TpYnoB [LeTeil U NoJpOCTKOB
Heobxoaumo cTporo cobnioaatb AEMCTBYIOLWMIA NOPALOK
NpOM3BOACTBA CyAebHO-MeaNUUMHCKUX 3KenepTu3. Mccneno-
BaHWe KPOBW Ha aJKorosib He0bXo4MMO NPOBOAMTL BO BCEX
TpebyeMbix ciyyasx, T.e. BO BCEX C/y4asX HACUIbCTBEHHOM,
a TaKXKe HeHacUNbCTBEHHOW CMEepTH, 3a UCKITIOYEHUEM Chy-
YyaeB CMepTu B3pOC/bIX Nnu, AnuTenbHo (bonee 36 4) Ha-
XOAMBLUMXCA B CTauuoHape. Bo Bpems aytoncum skcneptam
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Puc. KoHueHTpaums anKkorons B Kpoeu M Moue B rpynnax 1 v 2 (yKasaHbl MeamaHbl, 5-i U 95-i NpoLeHTUNb).
Fig. Alcohol concentration in blood and urine in groups 1 and 2 (median, 5th and 95th percentiles).

00l https://daiorg/10.17816/fm709
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CneLyeT UMeTb HACTOPOXKEHHOCTb B OTHOLLIEHMM HACTYMJIEHUS
CMepTH 0T OTPaBEHNS aIKOroseM.

AnkoronbHas MHTOKCMKaUMs U OTpaBreHWe aniKoroseMm
B HaLLEeM 1CCej0BaHUM He COMPOBOXAANUCh ONacHbIMM U3-
MEHeHUAIMU CUCTONMYecKoro u auactonuyeckoro ALl u YCC,
uTO B LIESIOM COOTBETCTBYET KapTMHE OTPaBEHUs Y B3pOC/bIX
[191 u petei [20, 21].

Koma siBnsietcst 0AHUM U3 Hambonee rpo3HbIX CUMNTOMOB
anKorosIbHOM MHTOKCUKALMKM U, COTMIaCHO POCCUMCKUM KiM-
HWYECKUM PEKOMEHZALMAM, ONpeAeNifeT pasfinyine Mexay
WHTOKCMKaumen u otpaenieHueM. K coxaneHuio, aHanormy-
HbIX CyAebHO-MeMUMHCKUX UCCNIeA0BaHKUA Mo npobneMe oT-
PaBNeHWs 3TaHOJIOM Y AeTel He UMEeTCs, MO3TOMY Mbl Bbl-
HYM/EHHO CpaBHWBAEM CBOM KOMOMHMPOBaHHble AaHHbIE
(cynebHO-MeoMUMHCKME U KIIMHWYECKWE) C pe3yfbTaTa-
MU KJIMHUYECKUX UCCNefoBaHuiA. B ofHOM uccnepoBaHum
Y NOAPOCTKOB TSKENOE KOMATO3HOE COCTOSIHME 0TMEYasnoch
Npu CpeiHeit KOHLeHTpauun ankorons B kposu 1,89 r/n (95%
' 1,59-2,19; n=12) [21]. B npyroM Uccref0BaHUN TAKENas
anKorofibHas MHTOKCUKaLWA Habnofanack Npu KOHLEHTpa-
uvn ankoronis B Kposu? cebiwe 2,65 r/n (n=79) [19]. B uc-
CnenoBaHuy, BeinosHeHHoM paHee B [IKB N2 13, koma y pe-
Teit B Bo3pacte 10—15 net Habntoganacb Npy KOHUEHTPaLMM
ankorons B kpoeu 2,51 r/n (95% AN 2,21-2,8), a ficHbIM
CO3HaHWe ocTaBanocb Npu KoHueHtpauun 1,125 r/n (95%
JIN® 0,927-1,323) [22]. Mo paHHBIM HaLLero UCCnenoBaHuS,
OTpaB/eHWe 3TaHONIOM Pa3BMBaNOCh MPU €ro KOHLEHTpa-
umm B Kposu 2,61 r/n, B Moye — 3,01 r/n. Hawm paHHble
Mo OTPABMEHUIO ANKOrOJIEM CTAaTUCTMYECKM He OTIMYaUCh
OT pesyNbTaToB, NMOAYYEHHBIX aBTOpaMK i KOMbI (t-TecT
ANS HECBSA3aHHbIX BbIDOPOK), YTO YKpennseT npenJioxeHue
K/IMHALMCTOB CuMUTaTb KOMY auddepeHLManbHo 3HaUMMbIM
MPU3HAKOM MeX [y 0TPaB/IEHUEM M MHTOKCUKaLMeN. B atom
acnekTe cnepyeT 3aMeTUTb, 4TO NoA0BHasA rpapaums He uc-
nonb3yeTcs 3a pybexoMm, rae oTpaBNieHWe aiKoroieM u an-
KOro/ibHasi MHTOKCUKaUMs ABNAKTCA cMHOHMMamu. OpHako
ANS NPaKTUYECKUX LieNiei cyaebHO-MeMLIMHCKOW 3KCnepTH-
3bl NOA06HOE pa3aeneHue ABYX MOHATHIA, N0 NPUMEpPY KIU-
HULMCTOB, NpeACTaBNsAeTCcA paLUMOHaNbHBIM.

CnepyeT nmpusHaTb, YTO Mcnonb3yeMble Ans cynebHo-
MELULMHCKOW OLEHKM pe3ynbTaTbl CyaebHo-XMMUYecKoro
UCCNeLO0BaHUS He MPUrOAHbI 4JIA MCMOMb30BaHNA Y JeTel,
MOTOMY KaK BO3MOMHbIA CMepTeNbHbIA UCXOA B HUX Jony-
CKaeTCs NpW KOHLIEHTpaUmMK ankorons cebiwe 3 r/n [23-27].
B aToi cBA3M Ham BUAMTCSA NpaBWNBbHBIM WCMOMb30BaHWEe
NPUHLMNA, NPeJIOKEHHOro Apyrmu aBTopamu [8, 28, 29I
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BHE 3aBMCUMOCTM OT KOHLLEHTPALIMK 3TaHOMa B KPOBM Y AieTeN
cnefyeT NpULepKMBaTLCA TOW e CTaAMIHOCTW ero BO3aen-
CTBMS, YTO W Y B3pOCNbIX — CTaaus BO3OYKOeHUs, CTaaus
YrHeTeHMsl, HapKOTUYeCKas CTapus, acPUKTMYeCKas CTagus.
PasBuBas 3Ty mpeto, cuutaeM, 4to B NOAOOHBIX Cyyasx
MpU peLLeHun BOMPOCA O MPUYMHE CMEepTU AeTel crepyet
ONMpaTbCs Ha CBELlEHUS 0 MOTepe CO3HAHWUS PebEHKOM He-
3a/10/T0 10 CMepTU, KOTOPOE COMPOBOXAAN0Ch HapyLLeHneM
ObIXaHWUs, Pa3BUTUEM LIMAH03a, CHUKEHWUEM [IIOKO3bl U M-
notepmmen (U3 MaTepuanoB fLena ¥ MeaULMHCKONA KapTbl);
HaJM4MM NpU3HaKOB BbICTPO HACTYNMBLLEN CMEPTU MO achK-
TMYECKOMY TUMY; OTCYTCTBMM Kakux-Nnbo UHbIX 3aboneBaHui
WNM TpaBM, CnocobHbIX 06yCNOBUTL HACTYNEHNE CMEpPTH; Ha-
JINYMM BBICOKOW KOHLIEHTPALIMK anKoroNisl B KPOBM, MPM KOTO-
poii B UTEpaType UMEeETCA ONUCaHWe HaCTYNeHUs NeTanb-
HOro ucxofa y pebEHKa aHanorMyHoro BO3pacTta; Hanuuuw
ankorons B Moye, BHYTPUINA3HOW XKWAKOCTU MU ApYroMm
B1o0bbeKTE; OTCYTCTBUM NPU3HAKOB FHUOCTHOrO HOBOOOpa-
30BaHus anKorons (MaKkpOCKOMUYeCcKue U3MeHeHus, 0bHapy-
KEeHMWe nponaHona, bytaHona u apyrux noboyHbIX MPOAYKTOB
ramenms [30]); HanMuMmM MapKepoB NPUMKM3HEHHOTO Monaga-
HWA aNKOroNs B OpraHu3M (auetanbaerus, STUNTTIOKYPOHUA,
atuncynbdart, SHTOL/SHIAA v gp. [31, 32]).

Ina petent B Bo3pacte ot 11 go 17 net Heobxoanmo
C OCTOPOXHOCTBIO MCMO/b30BaTh MOJYYEHHbIE B [aHHOM pa-
boTe pe3ynbTathl, @ TakKe NPUBELEHHbIE AaHHbIE APYTUX aB-
TOpOB. OnmncaHHble Y B3pOC/bIX MOP(ONOrUHECKME U3MEHEHMS
Mpy OTPaBNEHUM anKorosieM, Mo HaleMy MHeHuo, TpebyloT
NnepeocMbICTIEHUS HA MPeaMeT WX MPUMEHUMOCTM KaK y B3poc-
NbIX, TaK U y JeTel U BO3MOXHOTO 06beAMHEHWS B rpynmy
«MPU3HaKOB BO3AeHCTBMA BosblUMX [03 3TaHonax [33]. OT-
paBneHMe anKoroieM U HacTymfeHne cMepTu 0bycnoBneHs
B MepBYI0 04epesib NMPOrPECCUPYIOLLIMM YTHETEHMEM CO3HAHUA,
TOrAa KaK B Pa3BUTUM YKa3aHHbIX MPU3HAKOB 3afeNCTBOBa-
Hbl MHble MexaHu3Mbl. CaMa 3Ke KOHLenums NnetanbHoi fo3bl
(J1[1) s3TaHoONa KaK y AeTel, TaK M B3pOC/bIX MOXKET ObITb NpU-
brvena K J1;; — cpedHsa [03a BelLiecTsa, Bbi3blBaloLLas
rvbenb MOMOBUHBI YIEHOB WCMbITYEMOW rpynnbl. B ycnosusix
TOro, YTO AMarHo3 OTPaBEHWUS BCErAa SBISETCA AWarHo3oM
UCKITOYEHMS, HaM BUAMTCA HEpa3yMHbIM MCMofb30BaHue ab-
COJHOTHO NeTaNbHbIX KOHLEHTPALMA B MPaKTUKe.

UrpaHW-IEHMﬂ uccnenosaHua

Hawe wuccnepoBaHue uMeet pAan, OrpaHMLIEHMVI,
Nno HawleéMy MHEeHUI0, He BINAILWMKX B 3HAYUTENBHON mepe
Ha Au3auH p860TbI: uccnenoBaHne He BHJIKOYaNo Clydan

B pabote aBTOpOB He NpMBEAEH pacyéT AoBepuTENbHLIX MHTepBanoB ([W). Mbl npousBeny caMocToATeNbHBIA PacyéT, UCMob3yA AaHHbIe, Npu-

BefIEHHbIe aBTOPOM, Mo dopmyne X — SE x Z; X+ SE x z, Toe X — cpenHee 3HaueHue, SE — cTaH[apTHaA oLM6Ka cpeHero, Z,— KBaHTU/b

HOPMaJibHOro pacnpefeneHna ypoBHs 1 —;1 (Ana 0,052,=1,98) .

2 B pabote ans onpefeneHus KOHLUEHTPaLMM aNKorons B KPOBU UCMONb30Bany Mr/r. MepecyéT 6611 npoussenéH no dopmyne y = x x 1,06 r/n.
3 B paboTe aBTOpOB He NPUBEAEH PacyéT AoBepUTeNbHLIX MHTepBanos ([W). Mbl Npon3Beny caMoCTOATE IbHbINA PacyéT, UCNONb3YA AaHHbIe, Npu-
BeJIEHHble aBTOPOM, N0 dopmyne X —m x z; X + m x z,, rie X — cpefiHee 3Ha4eHne, m (SE) — cTaHOapTHasA owwMbKa cpefiHero, Z,— KBaHTU/b

HOpManbHoro pacnpefeneHus yposHs | —; (0ns0,052,=1,98).
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KOMGVIHI/IPOB&HHOFO 0TpaBJieHUA anKorojsieM ¢ opyrummn se-
LLiecTBaMy; Ntobas MeaUUMHCKas NOMOLLb, OKa3aHHas Ha ao-
rocnuTanbHOM 3Tarne, He y4nTbiBasnachb.

3AKJIK4YEHUE

Mo AaHHBIM Hallero UCCNefoBaHUsA CAenaH paj, npaKTu-
YecKuX BbIBOJOB, KOTOPble MOMOrYT BpayaM — CyaebHo-Me-
AVUMHCKUM 3KCMepTaM B ONpeAeneHun OTpaBfieHNs 3TaHo-
noM. TaK, 0TpaBneHu1e 3TUNOBbIM CMIMPTOM Y [eTeli B BO3pacTe
ot 11 go 17 net pa3euBanock Npum ero CpeaHen KoHLeHTpaLmmn
B kpoeu 2,61 r/n, B Moue — 3,01 r/n. Hamu He nonyyeHo ybe-
LUTENBHBIX JaHHbIX MO W3MEHEHWI0 B 0BBEKTUBHOM CTaTyce
MaumMeHToB, 3a MCKIYeHneM (otopeakumu. Kpome atoro,
3HaYUMbIX Pa3fUuMUiA B UHCTPYMEHTANbHBIX MOKa3aTensx TaK-
e He Habnoaanock. C fApyroi cToOpoHbI, NOy4YeHbl 3HAYUMble
pa3NuuMs B KOHLEHTPALMK 3TaHoMa B KPOBM M Moye B rpynnax
AETeN C aKoroNbHOW UHTOKCUKALIMEN W OTPaBEHNEM.

A0MOJIHUTE/IbHO

WUcTouHmK mHaHCUpoBaHus. ViccnenoBaHme 1 NybamnKaLms cTaTbu
He VMesIN CMIOHCOPCKONM NOLAEPKKM.

KoHnuKT uHTepecoB. ABTOpbI 3asIBNISIOT 06 OTCYTCTBUM KOHDNK-
Ta MHTEPECOB.

Bknapg aBtopoB. C.C. llnMc — KoHUenuusa uccnefosaxus, coop
JaHHbIX, CTaTUCTMYecKass 06paboTKa, HanWcaHWe YepHOBMKA
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MopenvpoBaHue TpaeKTOpUM NONETA BUHTOBOYHOM
nynu Kanuébpa 7,62 mM/0,308 piovima nyTém
YMCJIEHHOr0 peLleHUs YPaBHeHUW ABUKEHUA
MaTepuasibHOU TOYKM

Soham Gangopadhyay, Richa Rohatgi

National Institute of Criminology and Forensic Science, New Delhi, India

AHHOTAUNA

06ocHoeaHue. [N TOYHOW OLEHKW Pa3nMyHbIX MEPEMEHHBIX MONETA CHapsAAa B DaniUCTUKe BaXHO MOHMMaHWe OMHa-
MUKM ero TpaeKTopumn. CTaTbs NOCBALLEHA U3Y4eHMI0 QYHAAMEHTAMIbHBIX NPUHLMMOB BHELUHEN BanUCTUKK, YTO NO3BONSET
PaccMOTpeTb XapaKTepUCTUKM TpaeKkTopumn cBoboaHoro nonéta nynb kanubpa 0.308 atoiiMa Yepes uMCNEHHOe peLLeHne ypaB-
HEHWUW ABVXEHWUS MaTepuanbHOM TOUKU.

Llenu uccnedosanus — HabniofeHne 3a u3MeHeHneM KoadduumeHTa nobosoro conpotusnenmns (Cp) B 3aBUCUMOCTH
oT u1cna Maxa (Ma) v BbicoTbl NONETA, @ TakxKe BbluMCieHne cpefHero Cy AnA Kax/oi paccMaTpuBaeMon Nynu; peLleHue
YPaBHEHWIA TPAEKTOPUM [BUKEHUS MaTepUanbHOM TOUKKM C TpeMs CTEMeHAMM cBOBOAbI AN1S 3a[aHHbIX NySb, BKIKYas Ha-
bniofieHre 3a BO3AeEHCTBMEM NMPOAONBLHON COCTaBNAIOLEN BaIMCTUUECKOro BeTpa Ha NoBeAeHWe TPAeKTOpUM B KauecTe
nepeMeHHOM M annpoKcMMaLmeid TpaeKTopuu NONETa NpK HacTWibHOK cTpenbbe NoA Bo3delcTBueM HoKoBOro BeTpa.

Mamepuan u Memodel. MopienvpoBaHue TpaeKTopuii CBOHOAHOMO NONETA CEMU Pa3NMYHBIX MY/b BUHTOBOYHOTO NaTpoHa
Kanubpa 7,62 mm/0,308 ptoiiMa (BO—-B6) BbINOAHANM NYTEM UMCNEHHOTO peLLeHUs ypaBHEHWUN ABUKeHUS. CpeaHue Koaddu-
umentbl Cy ang nynb B0-Bé Bbluncnanu npu nomolLm Maclutabuposanus sapuaumin Cy B 3aBucuMocTi oT uncna Maxa nonérta
OTHOCWTESIbHO CTaHAapTHOro cHapaaa ¢opmel G7. Moaenb TpaeKTopuu ABUMKEHWS MaTepuanbHOM TOYKW WU annpoKCUMaLMIo
NpW HaCTUNbHOM cTpenbbe n3yyanu c/6e3 yuéTta NpoAoabHOro BeTpa. PelueHne cucTeM ypaBHEHWIA BbINOIHEHO NOCPEACTBOM
HanWCcaHWs CKPUNTOB Ha A3biKe nporpamMmupoBaHus Python u ucnonb3osanus 6ubnuoteku Matplotlib ans noctpoenus rpa-
(VKOB CMOENMPOBAHHBIX TPAEKTOPUIA.

Pe3ynemamel. OTMeyeHo, 4To yBENNYEHWe BECa MyNK W, COOTBETCTBEHHO, NONepPeYHomn Harpysku cHikaet Cp. Kak n oxu-
panock, Nynsa c Havwbonbwum oboBbIM conpoTuBneHneM (BO) UMeeT HauMeHbLLYK AanbHOCTb MOMETA M CaMylo HU3KYIO
BbICOTY B anoree, TOrAa Kak Myau € MeHbLUMM NOBOBLIM CONPOTUBNEHWEM NETAT Aanblue U Bbilwe. [lepeceyeHne TpaeKTo-
puin HabnofaeTca Npu yrne Bo3BbileHUs opyxus ~30°, U3 Yero cnefyet, YTO MaKCUManbHas LaNbHOCTb He AOCTUraeTcs
npu cTpenbbe nog yrnom 45°, Kak B cnyyae ¢ TpaekTopusMu B 6e3Bo3aylWwHOM npocTpaHcTBe. [na Habmogenns 3a Tpaek-
TOPUAMM MONETA U OTKIIOHEHWEM MyJib NpK BOKOBOM BeTpe BbIMOSHEHA ANMPOKCUMALMSA MOLENWU ABUKEHWUS MaTepuasibHoOM
TOYKM NPU HaCTUNBHOM cTpenbbe nof yrnamu Bo3BbILLEHUS MeHee 5°.

3arnoyenue. B paboTe npefcTaBieHO YMCIEHHOE PELUEHWE YPABHEHWI ABUXKEHWUS MaTepUanbHOM TOUKKM LIS Ny BUH-
TOBOYHOO NMaTPOHa C Leb0 KOMMbIOTEPHOTO MOJENMPOBaHUA €€ TpaeKTopuu. B KauecTBe 06pasLoB Ang MoaenupoBaHus
TpaeKTopuii cBoboHOro NoéTa Obina BbibpaHa rpynna us cemMu nyfb kanubpa 7,62 MM/0,308 ptoiimMa. A3bik nporpaMMupo-
BaHus Python xopoLuo noaxoauT Ans YUCIEHHOO peLleHus cucTeM AnddepeHUmManbHbIX ypaBHeHUA bnaropaps bubnuotexe
BCTPOEHHbIX (YHKLMM, C MOMOLLbBK KOTOPOW MOXHO HanucaTb 3Q(EKTUBHBIN CKPUNT M CHU3UTb BbIYMCIUTENBHYIO Harpy3Ky.
Takoi MeTof peLleHusi MOXKET ObiTb MPUMEHEH C COOTBETCTBYHOLMMM MOAU(UMKauMaMu B obnactn cynebHon 6anamctmkm
ANS PEKOHCTPYKLMM TPAEKTOPUM MyNib 1 HOPMUPOBAHNSA 3aKIIIOYEHNS HA OCHOBE UMEIOLLMXCS YUK C MeCTa NpecTynieHus.

KnioueBble cnoBa: bannuctuueckuit KoadduumeHT;, KoadpduumeHT noboBoro conpotusnenus; Python; MaTepuanbHas
TOYKa; HacTUNbHasA CTpenbba; TpaeKTopuu.

Kak uutuposatb
Gangopadhyay S, Rohatgi R. MoaenvpoBaHue TpaeKTopum NonETa BUHTOBOYHOM Nynu Kanubpa 7,62 MM/0,308 fitoiiMa nyTéM YMCNIEHHOMO PeLLIEHs ypaBHe-
HWI OBVKEHUA MaTepuanbHom Touku // CyoebHas Meduyuna. 2022.T. 8, N2 2. C. 23-36. doi: https://doi.org/10.17816/fm730

Pykonucb nonyyena: 02.06.2022 Pykonucb opno6peHa: 01.08.2022 Ony6nukoBaHa: 29.08.2022

y
3KO®BEKTOP JnueHauma CC BY-NC 4.0
© Konnektus asropos, 2022

23



24

ORIGINAL STUDY ARTICLE Vol 8 (2) 2022 Russian Journal of Forensic Medicine
DOI: https://doi.org/10.17816/fm730

Trajectory simulations by the numerical solution
of the point-mass equations of motion
for 7.62 mm/.308" rifle bullets

Soham Gangopadhyay, Richa Rohatgi

National Institute of Criminology and Forensic Science, New Delhi, India

ABSTRACT

BACKGROUND: The understanding of the dynamics of the trajectory is important in ballistics to estimate the values of
various flight variables accurately. The paper deals with the study of the fundamental principles of external ballistics, which
allows to delve into the trajectory characteristics of the free flight trajectory of seven. 308" caliber bullets by numerically
solving the point-mass equations of motion. Numerical solutions were performed by writing scripts in the Python programming
language and using the Matplotlib library to plot simulated trajectories.

AIM: the three aims of the study were to observe the variation of C with Mach number (Ma) of flight and calculate an average
C, for each bullet under consideration. Further, solving the 3-DoF (Degrees-of-Freedom) Point-Mass trajectory equations of
motion for the given bullets (along side observing the effects of range winds on the trajectory behaviour as a variable). And
finally, solving the flat-fire approximation with analysis of the effects of a crosswind.

MATERIALS AND METHODS: Simulations of free-flight trajectories of seven different 7.62 mm/.308" rifle bullets (designated
B0-B6) have been carried out by the numerical solution of the equations of motion. The average drag force coefficients (Cp)
for BO-B6 have been calculated by scaling the variation of C, with the Mach number of flight with reference to the G7 standard
projectile. The Point-Mass trajectory model and its Flat-Fire approximation have been studied with and without the effect of
range winds. The solutions of the systems of equations have been carried out by writing scripts in the Python programming
language.

RESULTS: It is observed that an increase in the bullet weight and consequently the sectional density lowers the C;. As
expected, it is seen that the bullet with the highest drag (B0) has the shortest range and lowest apogee, while lower drag bullets
fly further and higher. The crossover of trajectories is observed at ~30° angle of gun elevation, which implies that the maximum
range is not achieved when fired at 45°, as is the case with vacuum trajectories. Flat-fire approximation of the point-mass
model was also solved to observe trajectories and crosswind deflections of the bullets when fired at <5° angles of elevation.

CONCLUSION: This project presents the numerical solution of equations of motion of the Point-Mass model for a bullet fired
from a gun to computationally simulate its trajectory. A group of seven 7.62 mm/.308" rifle bullets were chosen as samples
to simulate free-flight trajectories. The programming language Python is well-equipped to carry out numerical solutions of
systems of differential equations owing to its library of in-built functions which assists in writing an efficient script and reduces
computational load. This method of solution can be applied with suitable modifications in the field of forensic ballistics for the
reconstruction of bullet trajectories and to form a conclusion based on the available evidence from a crime scene.

Keywords: ballistic coefficient; drag coefficient; Python; point-mass; flat-fire; trajectories.
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BACKGROUND

The modern word ‘Ballistics’ has roots in the Greek
word ‘BaMAelv’, meaning ‘to throw’. The modern meaning
of ballistics encompasses the motion of bodies projected
at far greater velocities than human physiology can allow.
These projectiles are propelled by the force of combustion
of gunpowder or other solid fuel compounds, moving under
the forces of gravity and other forces due to the projectile’s
shape and motion. A gun, or a firearm, is essentially a heat
engine of Victorian design [1]. The source of thrust is the
conversion of the chemical energy stored in the gunpowder,
which is converted into heat upon combustion. The barrel
is the cylinder through which the rapidly expanding gases
push on the base of the bullet (the piston in the heat engine
analogy), while the breech/bolt remains locked against the
reactive force of the cartridge case. Modern ammunition is
a self-contained round comprising of the powder, projectile
and the primer in a brass/steel/plastic case. These rounds
can be loaded individually into the chamber by the shooter or
automatically loaded from a magazine, which feeds the gun.
The flight of the bullet from the point it leaves the muzzle
of the gun until it impacts upon the target is studied under
exterior ballistics. The correct mathematical modelling of the
bullet trajectory is necessary to correctly describe the flight
of the spinning projectile in varying complexities. To esti-
mate the values of various flight variables accurately, the
understanding of the dynamics of the trajectory is important
in ballistics.

Forensic science is defined as the application of scientific
investigation of available evidence for the assistance in legal
proceedings. Forensic ballistics involves the analysis of
evidence gathered in crime scenes where there has been a
discharge of one or more firearms. In investigation of crimes
involving gun shots, it is important for the expert to have
knowledge of basic ballistic behaviour of bullets regarding
the range, time of flight, the angle and attitude of impact
and the velocity of impact of the bullets fired from different
guns. Different muzzle velocities and angles of firing result
in trajectories that vary in height, range and shape for bullets
of different calibres and constructions.

The present work reports a study of the fundamental
principles of exterior ballistics, which will delve into the
trajectory characteristics of the free flight of a rifle bullet.
The results of the present work will contribute to the body of
knowledge of forensic ballistics for the analysis of evidence
in a shooting incident and for the formation of opinion
regarding a case by the forensic expert. The data about flight
characteristics of various bullets can assist in the process
of crime scene reconstruction at the scene of crime or in
the laboratory for estimating the position of the shooter, the
angle of firing and the type of firearm used.

Aim of the study: Write Python scripts for the
numerical solution of systems of differential equations;
Observe the variation of C, with Mach number (Ma) of

1.8,N02, 2022
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flight and calculate an average C, for each bullet under
consideration; Use the average C, as an input for solving
the 3-DoF (Degrees-of-Freedom) Point-Mass trajectory
equations of motion for the given bullets, along with
observation of the effects of range winds on the trajectory
behaviour; Solution of the flat-fire approximation with
analysis of the effects of a crosswind.

MATERIALS AND METHODS
Study design

The present work is a report of the study of the
free-flight trajectory of seven bullets of .308" calibre by
the numerical solution of the point-mass equations of
motion. The numerical solutions have been carried out
by writing scripts in the Python programming language
and using the matplotlib library to plot the simulated
trajectories.

Methods

Bullet Data. Seven bullets have been chosen for obser-
vation. All the bullets have a calibre of 7.62 mm or .308",
but they vary in weight and construction. The following table
gives the physical data of the bullets (Table 1).

Aerodynamic Drag Coefficient. The drag coefficient has
been estimated by using the experimentally measured Bal-
listic coefficients published by Sierra Bullets for their bul-
lets [10]. The Ballistic Coefficient (BC) from live firings of a
bullet can be calculated by measuring the near and far ve-
locities of the bullet by velocity measurement systems placed
a standard distance apart [11, 12]. The space function S(V)
values which can be read out from the standard reference
projectile firing table are then used to calculate the BC of the
given bullet by,

X

ORI ()
where X = distance between velocity measurement systems;
V = muzzle velocity, or near velocity; v = remaining velocity,
or far velocity; (V), S(v) = Space function values of the
correspoding velocities.

Sierra bullets presents BC values in velocity bands since
the form factor changes with velocity/Mach number of flight.
The BC is calculated as,

sc = /7000 (”9_5)
d2i in2)’

where w = weight of the bullet (grains); d = reference diam-
eter (calibre); i = form factor.
From which we get,

w
i = /7000
d? .BC"
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Table 1. Data of bullets B0 to Bé chosen for trajectory analysis
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Bullet Ballistic Coefficient
Sl. No. — - - Image
Designation | Nomenclature | Reference | Weight (grains) Data
<1700 fps  0.197
7.62 mm Ball 1700-
1 BO M80 (2; 3p. 62] 147 2500 fps 0.200
>2500 fps  0.205
;% <1800 fps  0.387
1800-
2 B1 FMJBT #2115 [4] 150 2800 fps 0.397
3 >2800 fps  0.408
Fﬁ;. <1800 fps 0355
1800-
3 B2 HPBT #2190 [5] 150 2800 fps 0.397
“&ﬂ'
22800 fps  0.417
(5 <1800 fps  0.360
1800-
4 B3 SBT #2125 [6] 150 2800 fps 0.368
% >2800 fps  0.380
F% <1600fps 0419
1600-
5 B4 SBT #2145 [7] 165 2400 fps 0.409
ting’ |
% 22400 fps  0.404
*‘é <1650 fps  0.480
1650-
6 B5 TMK #2200 [8] 168 2050 fps 0.521
&3
»2050 fps  0.535
r S <1800 fps  0.485
1800-
7 Bb HPBT #2275 191 175 2800 fps 0.496
Iﬂ‘nr
»2800 fps  0.505

DOl https://doi.org/10.17816/fm730
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The form factor thus calculated gives the ratio of the
actual bullet drag coefficient Cj, to that of the standard (C,,)
with a similar shape for the velocity range over which the BC
is measured [13, 14].

Cp

CDref

i

The variation of the C; with Ma of the G7 projectile used
as the reference for calculating the coefficient of drag for the
bullets under consideration is given below (Table 2).

The Point-Mass Trajectory Model. The 3-DoF Point-
Mass model of projectile motion considers just the earth-
fixed coordinate system (x, y, z), hence, the three degrees
of freedom. The entire mass distribution of the bullet is as-
sumed to be concentrated at a point, which negates the ana-
lysis of the orientation of the bullet body with respect to the
velocity vector/trajectory. The simplest model of projectile
motion is a point-mass vacuum trajectory. The vacuum tra-
jectory does not take into account any forces acting on the
projectile to retard it, except the gravitational attraction pull-
ing it towards the ground. The vacuum trajectory is a com-
bined motion of uniform horizontal translation and gravity
accelerated vertical motion, and was first stated mathemati-
cally in its correct form by Galileo. However, though simple
to describe and solve for a trajectory the vacuum trajectory
can only be an approximation of actual motion of a projec-
tile, especially for light bullets moving at high velocities. The
vacuum trajectory provides a good approximation for slow-
moving heavy projectiles. For bullets the aerodynamic drag is
an important phenomenon which requires to be accounted for
while formulating its equations of motion. For a point-mass

Table 2. Data for the variation of C with Ma of the G7 standard
projectile

Mach Number | Cp

0 120
0.5 119
0.6 119
0.7 120
0.8 124
0.9 146
0.95 205
1.0 .380
1.05 404
1.1 401
1.2 .388
1.3 373
1.4 .358
1.5 364
1.6 332
1.8 312
2.0 298

1.8,N02, 2022
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assumption, such that the entire mass of the projectile is
concentrated at a mathematical point, leads to the assump-
tion that lift and Magnus forces are small everywhere along
the trajectory in comparison to the drag force. Hence the
aerodynamic drag and gravity are the only significant forces
acting on the bullet.

The drag force coefficient (C;) is the proportionality
constant which relates the drag force experienced by a
moving body to its area of presentation and its velocity. The
drag force is always directed opposite to the velocity vector,
irrespective of the direction the projectile is pointing in, hence
the negative sign. If the long axis coincides with the velocity
vector in zero-yaw flight, the drag force coefficient is only
Coor the zero-yaw drag coefficient.

The aerodynamic vector is

drag given by

F_D‘ = - % pSCp V'V, and the vector acceleration equation
is given by:

awv . . . SC, - |
V = E: th+ Vyj+ Vzk: —p%VV'l‘ g,

where p = density of the medium; S = reference area/area of
presentation; C, = drag force coefficient; V = velocity vector;
V = velocity magnitude; 7= unit vector in the direction of the
velocity.

Hence, the Point-Mass equations of motion are as
follows:

Ve = —CLVV,
V, = =CpVV,—g
V, = =CpVV,
where,
r— 53,
(b=p 2m’

V= JV2+ 2+ V2,
the scalar magnitude of the velocity.

Throughout the present work, a single sign convention
and system of units has been used. The x, y and z axes are
in a right-handed coordinate system, with the positive x-axis
pointing downrange, the positive y-axis pointing vertically
upwards and the positive z-axis pointing to the right across
the range (Fig. 1).

The system of units used is the Imperial system or
the Foot-Pound-Second (FPS) system of units due to
convenience in translating available literature data for use in
the computation. Hence all muzzle velocities are in feet per
second, the acceleration due to gravity has an average value
of 32.174 ft/s? and so forth.

The Flat-Fire Approximation. The flat-fire approximation
of the point-mass trajectory equations stems from the
assumption that the components of velocity along the y
and z axes during the entire flight of the bullet are much
smaller in magnitude than the x-axis component. Thus,
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gun muzzle /
trajectory origin

P

z-axis : crossrange

Fig. 1. System of axes for ballistic range [15].

V,, V, <<'V,, considering x-axis to be positive along the
downrange direction. Thus, the scalar velocity magnitude V is
approximated by V,, which reduces the point-mass equations
to the flat-fire trajectory equations, as follows:

Ve = —CpVy
V, = —CpWiV,
V, = —CpVils.

The equations from the analytical solution of the flat-fire
trajectory considering a constant drag coefficient are:

@ _ pSCp
vt 2m

t=X.(r—1)/V,.In(r).

t 1
tan @ = tan g, —5—. [E 1+ T)].
Xo

Y=Y,+X.tang, —

1 2 1 -1 _ _ -2
— E‘gt > +(r—-1) (r—1) .11’1(?")] :

where the independent variable is the downrange distance X,
time t is the independent variable and Vx, = x-component of
the muzzle velocity; Vx = x-component of the instantenous
velocity; X = instantenous position of the point-mass along the
x-axis; Y = instantenous positin of the point-mass along the
y-axis; Y, = y-component of the initial position of the point-
mass; @, = angle of firing,or the initial angle of inclination of
the velocity vector; @ = instantenous angle of inclination of
the velocity vector.

The equation of motion along the z-axis is transformed to
V, = =CpVe(V; — W,) in the presence of a crosswind,
where W, is the crosswind velocity.

Vol 8 (2) 2022
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ﬁ y-axis : vertical dir.

projectile trajectory

point of impact

\ x-axis : downrange

Mathematically, the deflection along the z-axis due to a
crosswind is given by:

z=wz(e=%p, )

X
where t is the actual time of flight and ( /on) is the time
in which the bullet will travel to the same range without any
drag acting on it (i.e., in vacuum). The difference in these
two flight times is called the lag time and the crosswind
effectively can act on the bullet for this duration only.

RESULTS AND DISCUSSION

Aerodynamic Drag Coefficient

Sierra Bullets has published BC data for the range of their
manufactured bullets and those were used in the script to
get outputs of a C;, vs. Ma plot up to 4.0 Ma with reference
to the variation of C, with Mach number of the G7 standard
projectile, and also an average C; was calculated for use in
subsequent processes. BC data for B0 was extracted from
McCoy [2].

The average C; calculated are reported in the sequence
of increasing bullet weights (Table 3). The results for B0 to
B6 are presented below.

Plots for the variation of the C, with Ma are given for
bullets B0 and Bé. The behaviour of the other bullets follows
a similar trend (Fig. 2, 3).

It is observed that for the three 150 gr. Bullets (B1 —
FMJBT; B2 — HPBT; B3 — SBT) there is a progressive
increase in the average C;. As the BC data indicates, in the
subsonic regions, FMJBT has the highest BC among the
three, and the lowest C, below 1800 fps. The HPBT however,
has a lower drag coefficient than the FMJBT and the SBT in
the supersonic regime.

29
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Table 3. The calculated average Cj, and Sectional Density of bullets B0 to Bé

Bullet Weight (grains) Construction Sectional Density (Ibs./in?) C,,avg
B0 147 FMJ 0.221 0.2915
B1 150 FMJ 0.226 0.1508
B2 150 HPBT 0.226 0.1599
B3 150 SBT 0.226 0.1623
B4 165 SBT 0.248 0.1569
B5 168 TMK 0.253 0.1328
Bé 175 HPBT 0.264 0.1407

Note: FMJ — Full Metal Jacket; HPBT — Hollow Point Boattail; SBT — Spitzer Boattail (Soft-nosed); TMK — Tipped MatchKing [8].

Variation of Drag Coefficient with Mach Number
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Of the six chosen Sierra bullets, it is evident that the
drag coefficient shows a decreasing trend as the weight of
the bullet increases and consequently the sectional density
(150 gr. SBT (B3) [0.1623] — 165 gr. SBT (B4) [0.1569]). The
175 gr. Bullet should have the lowest C; along this trend.
However, the lowest in the group is the 168 gr. TMK (B5) as
there is a slight increase in the drag of the 175 gr. HPBT (B6)
due to the hollow point.

ie 20 2.2 4 2.6 2.8 a0 32
[P
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The data for BCs for the bullet designated BO has been
extracted from McCoy where table of striking distance versus
velocity is given for the 7.62 mm/.308" Ball M80. The variation
in Cy vs. Ma for BO has been given in McCoy from actual
live firing data by spark photography. The average C; for the
147 gr. M80 bullet is calculated to be 0.291. The plot shows
that the form factor is greater than 1 w.r.t. the G7 standard. On
the other hand, all the Sierra bullets have i values about 0.5.




ORIGINAL STUDY ARTICLE Vol 8

The Point-Mass Trajectory

Referring to the 2-d plot of point-mass trajectories
above, with angle of firing 35° of the 7 bullets chosen for
observation, it is seen that BO with the highest C;,,,=0.291,
has the shortest range, while B5 (Cy,,,=0.1328) travels the
farthest. Owing to the higher drag experienced by B0, its
trajectory past its apogee is steeper and consequently its
angle of impact is highest in the group at -77.263°. Similarly,
B5 has the lowest angle of impact of -72.906° and Bé is very
close at an angle of -73.008°. B0 to Bé show a sequence of
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increasing ranges as follows — B0, B3, B2, B1, B4, Bé, B5
(Fig. 4; Table 4).

B2 trajectories are simulated at 20°, 30°, 35°, 45°, 50°
angles of firing. It is seen that the range increases from
20° to 30° but a subsequent increase in the angle results
in a higher apogee but a decreased range. To observe this
crossing over of trajectories, more trajectories were plotted
for firing at 15, 20, 25, 28, 30, 35, and 38 degrees (Fig. 5, 6;
Table 5). The crossover trajectories are observed to start be-
tween 28° to 30°.

Point-Mass Trajectory
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—— B4 with Cdrag: 0.1569
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L] 500 1000 1500 2000 2500 3000

Fig. 4. Free-flight trajectory of bullets B0 to Bé, fired at 35°.

3500 4000 4300 5000 5500 6000 6300 TO00 7300
Range (yds.}

Table 4. Trajectory simulation parameter outputs of B0 to B6 from the solution of 2-d Point-Mass equations of motion, V,=2800 fps

Bullet Range (yards/metres) | Apogee (yards/metres) | Time of flight (seconds)
B0 3186.740/2913.955 1211.858/1108.123 28.82
B1 5493.006/5022.804 1950.594/1783.623 36.73
B2 5245.051/4796.074 1874.473/1714.018 35.99
B3 5183.528/4739.818 1855.516/1696.684 35.80
B4 5738.268/5247.072 2025.234/1851.874 37.44
B5 6625.684/6058.525 2289.831/2093.821 39.87
Bé 6539.687/5979.889 2264.443/2070.606 39.65

Point-Mass trajectory of bullet of weight 150.0 grains with Cdrag: 0.1599
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Fig. 5. B2 fired at multiple angles (a).
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Point-Mass trajectory of bullet of weight 150.0 grains with Cdrag: 0.1599
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Fig. 6. B2 fired at multiple angles (b).
Table 5. Range of free flight of B2 when fired at different angles, V;=2800 fps

Bullet | Angle of firing (degrees) | Range (yards/meters)
15 4936.238/4513.696
20 5191.294/4746.919
25 5309.688/4855.178
28 5328.453/4872.338
B2 30 5321.757/4866.215
35 5245.051/4796.074
38 5160.387/4718.657
45 4860.199/4444.166
50 4563.071/4172.472

Point-mass equations of motion were solved with a  (+ve x-axis, 25fps) at 30°. It is seen that the tailwind extends
3-dimensional wind vector as input to observe the effects the range by around 250 yards and the angle of impact is
of various directions of constant wind on the trajectory flattened to 67° from 70°. The time of flight is only increased
characteristics. Bullet B2 was projected with only a tailwind by 0.1s while the trajectory height increases by 8 yards (Fig. 7).

Point-Mass trajectory of bullet of weight 150.0 grains and Cdrag: 0.1599 with 3-dim wind vector
Range (yds.}

1] 1000 2000 3000 4000 '_-OOUI
4 4 ' 4 :

5 £ ¢
=
(=3
Trajectory height (ydsS

&
H

— [wix, Wy, Wil = 0,0,0
= Wi, Wy, Wz =25,0,0

Fig. 7. B2 fired with no wind and only tailwind.
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Program Output

Wind =0, 0, 0 the time of flight is 32.58 s the angle of impact is
-70.22946346976369 degrees the range is: 5321.906787596593
yards the maximum height of the trajectory is: 1554.237484123316
yards the deflection in trajectory is: 0.0 yards Wind = 25, 0, 0 the
time of flight is 32.68 s the angle of impact is -67.17979848766699
degrees the range is: 5574.052637946189 yards the maximum
height of the trajectory is: 1562.7391482428018 yards the deflec-
tion in trajectory is: 0.0 yards

008 000T O00ZT OOFT 0091

(sph) WBray Aioppaleld
o009

[

— [Wx, Wy, Wz] =0,0,0
— [wx, Wy, Wz] = 20,0, 10
— [wx, Wy, Wz] = 10,0, 25
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Further trajectory plots were generated for B3 with various
combinations of wind vectors, as given below (Fig. 8; Table 6) .

Flat-Fire Trajectory

Flat-fire trajectory plots were generated for bullets BO to
Bé for a firing angle of 0.2° (12") with a muzzle velocity of
2800 fps (Fig. 9).

Similar to the point-mass trajectories, as expected, the
lowest range is covered by B0, and the maximum by B5. The

— [Wx, Wy, Wz] = 15, 12, 28 =
— [wx, Wy, Wz] = 25, 20, 10 2

Fig. 8. B3 fired with multiple wind configurations (up-range view).

009
00s
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00E
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00t
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Table 6. B3 range and apogee for firing with various wind combinations

Bullet W, (fps) |W, (fps) |W,(fps) |Range (yards/meters) |Apogee (yards/meters) |Deviation (yards/metres)
0 0 0 5234.379/4786.316 1530.815/1399.777 528.79/483.52
20 0 10 5435.989/4970.668 1537.820/1406.182 617.96/565.06
B3 10 0 25 5337.571/4880.675 1534.947/1403.555 745.86/682.01
15 12 28 5434.904/4969.676 1571.343/1436.836 784.40/717.25
25 20 10 5568.686/5092.006 1597.872/1461.094 630.43/576.46

Trajectory height (yds.)
8§

=2

o 500 1000 1500 2000 2500

Flat-fire trajectory

—— [0 wirh Cdrag: 0.791
B1 with Cdrag: 0.1508
—— B2 with Cdrag: 0.1599
= B3 with Cdrag: 0.1623
= B4 with Cdrag: 0.1569
= B35 with Cdrag: 01228
B& with Cdrag: 0.1407

3000 3500 4000 4500 5000 5500 000

Range (yds.)

Fig. 9. Flat-fire trajectory of bullets B0 thru Bé.
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Table 7. Flat-fire trajectory simulation parameter outputs of B0 to B6 fired at an elevation of 12", V=2800 fps

Bullet | Range (yards/meters) | Apogee (yards/meters) | Time of flight (seconds)
BO 3003.67/2746.55 303.05/277.11 14.11
B1 4937.00/4514.39 458.03/418.82 17.61
B2 4737.00/4331.51 442.80/404.89 17.30
B3 4687.00/4285.79 438.99/401.41 17.22
B4 5135.34/4695.75 472.80/432.33 17.92
B5 5838.67/5338.88 524.00/479.15 18.94
Bé 5772.00/5277.92 519.17/474.73 18.85

parameters of the trajectory obtained as the program output
are given in Table 7.

Being fired at a low angle of elevation, the apogee of the
trajectories are around 4 times shorter than when fired at
35°. The range of flights are not reduced to the same extent
however, with B0 falling short by 183 yards when compared
to its 3186.74 yards range when fired at 35°. Similarly, the
ranges of B1 thru Bé fly shorter distances than when fired
at 35°, but not to the magnitude of the shortened trajectory
heights. The time of flight of the bullet is significantly shorter
when compared to high angle of elevation firing, with the
flat-fired bullet taking around half the time as it took when
fired high at 35°.

One characteristic that is immediately evident is that
unlike the crossover of trajectories at high-angles of fire,
increasing the angles of firing from 0.05° to 0.2° causes a
progressive increase in the range (Fig. 10; Table 8), which

is termed as ‘rigid trajectory’. The change in elevation angle
causes an increase in trajectory height directly in proportion
to the range. The trajectory behaves as if it is rotating rigidly
about the origin.

3-dimensional trajectory plots are also produced to
visualise the deviation from the plane of firing due to a
constant crosswind. Bullets B0 to Bé are projected at 0.2°
with a simulated constant crosswind of 10 fps and 15 fps.
The trajectory visualisations and related trajectory parameter
outputs are given below (Fig. 11; Table 9).

Study limitations and future scope

Since, a Ballistic Testing Range was unavailable for use,
therefore, live firings of the 7.62 mm/.308" rounds could not
be conducted. The actual free-flight trajectories could not be
documented for validation against the simulated trajecto-
ries generated by the numerical solution of the equations of

Flat-fire trajectory of bullet of weight 130.0 grains with Cdrag: 0.15%5

w0l

40

Trajectery height Opds |

30 4

200 4

1

—— angle of firing: 2.0
= angle of Twing: $.00
—— angle at inrg: .1
= angle of firirg: 0.1%
— angle af firing: 0.2

2200 2e0t 100 2360 500 5300

Panige iyds.)

Fig. 10. B2 fired at multiple angles (flat-fire).

Table 8. Range of free flight for flat fire at multiple angles for bullets B2

Bullet | Angle of firing (degrees/minutes) | Range (yards/meters)
0.05/3 2870.34/2624.63
0.08/4.8 3485.34/3186.99
B2 0.1/6 3783.67/3459.78
0.15/9 4337.00/3965.75
0.2/12 4737.00/4331.51
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Fig. 11. Multiple trajectories at 15 fps crosswind (b: up-range view).
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Table 9. Deflection in trajectory for BO to Bé for two crosswind velocities

Bullet Deflection (yards/meters)

W,=10 fps | W,=15 fps
BO 36.31/33.20 54.47/49.81
B1 41.11/37.59 61.67/56.39
B2 40.76/31.27 61.14/55.91
B3 40.67/37.18 61.01/55.78
B4 41.39/37.84 62.09/56.77
B5 42.29/38.66 63.43/58.00
Bb 42.23/38.61 63.35/57.92

motion. The muzzle velocity used for the trajectory simulation
is a uniform 2800 fps, however, a velocity measurement sys-
tem would have allowed the author to simulate the trajectory
for evaluation with the actual measured muzzle velocity as
input into the program.

Furthermore, actual ballistic coefficients of the particular
bullets could not be estimated for comparison and verification
of the published data, the process of which requires multiple
velocity measurement systems or doppler radar apparatus
to measure near and far velocities of the bullet. High-speed
photography of the firing would have allowed the estimation
of the CD from data reduction. Moreover, CFD analysis could
not be carried out for the estimation of the aerodynamic
coefficients due to lack of expertise in handling CFD software
such as ANSYS Fluent and the lack of actual bullet samples and
data regarding geometric dimensions of the different bullets.
An attempt at the solution of the 6-DoF equations of motion
could not be carried out due to lack of academic expertise and
experience in the field of ballistics and range work.

Further studies along the lines of this project can be car-
ried out for the verification of the published BC data by various
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manufacturers for their products, rifle and handgun bullets
alike. Trajectories for impact at short and intermediate ranges
can be simulated, especially for the investigation of urban gun-
shot crime scenes involving firing at close ranges.

The drag coefficient can be calculated by scaling reference
drag coefficient table by an appropriate form factor of the
projectile. The form factor of a projectile can be theoretically
calculated by using its geometric dimensions, as suggested
by Savastre et al. (2020) [16] and previously by Surdu et al.
(2015) [17]. Savastre et al. report that longer ballistic caps
result in a low form factor/shape index and thus face a
lower aerodynamic drag during flight. The usual method of
calculating form factors of a bullet is by test firing a round
to measure the ballistic coefficient across various velocity
ranges, available in the form of compiled data published by
manufacturers, such as one by Sierra Bullets [10]. Reddy et
al. (2018) [18] reported their work on modelling of an AK-47
7.82 mm bullet to compute the C; at Mach 2 and the solution
of a flat fire trajectory using C++ programming. Their result
for the value of the drag coefficient has a 4% error from pre-
viously published data, and the simulated flat-fire trajectory
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has a reported error of <0.01%. The authors have also in-
vestigated the effects of change in altitude on the range and
terminal velocity of the bullet.

CONCLUSION

This project presents the numerical solution of equations
of motion of the Point-Mass model for a bullet fired from
a gun to computationally simulate its trajectory. A group of
seven 7.62 mm/.308" rifle bullets were chosen as samples to
simulate free-flight trajectories. The programming language
Python is well-equipped to carry out numerical solutions of
systems of differential equations owing to its library of in-
built functions which assists in writing an efficient script and
reduces computational load.

This method of solution can be applied with suitable
modifications in the field of forensic ballistics for the
reconstruction of bullet trajectories and to form a conclusion
based on the available evidence from a crime scene. Any forensic
ballistic expert with an understanding of the fundamental
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HoBble cnocobbl ceKLMOHHBIX UCCNeA0BaHUM
obnactv Tasa u MPOMEXXHOCTU YeJioBeKa

C.H. Yemmnpgponos, B.[l. Kopuunos, A.B. Koncanos, A.l. ApaaLukuH

CamapcKuii rocyapcTBeHHBI MeaULMHCKVIA yHuBepeuTeT, Camapa, Poccuiickas Qeaepauus

AHHOTALUNA

Ob6ocHoeaHue. PasnnyHble noBpexaeHns 061acTv Ta3a B OONBLUMHCTBE CNydaeB TPebyoT cyaebHO-MeAULMHCKON OLeH-
KM XapaKTepa, MexaHu3ma ¥ ycioBuin TpaBM. Mexay TeM [0 HacTOSAILLEero BPeMeHW OTCYTCTBYIOT CreumanbHble CEKLIMOHHbIE
MoAXo4bl ANS UCCIeA0BAHNA Ta3a U NPOMEXHOCTHOM 0bnacTu. UMeeTcsa nuwb npeanoxerHbi K.M. XvHsaKoBoi cnocob uc-
C/eL0BaHUS JEHCKMX NMOJOBbIX OPraHoB Npy NOL03PEHMM Ha NPOK3BOACTBO abopTa. IMeHHO No3ToMy aKTyanbHa pa3paboTka
cneumanbHbIX CEKLMOHHBIX CNocoboB Ans cynebHo-3KCNepTHLIX MCCNEeA0BaHMI B Cy4asX TPaBM W NaTONIOTMYECKUX ABEHUIA
B 37O/ 06/1aCTH, BO3HWKAIOLLMX NPU TPAHCMOPTHBIX NPOMCLLIECTBUSX, TPABMUPOBaHMM KaKUMK-NMD0 NpeaMeTaMu, npecTynne-
HWAX CEKCYaNbHOrO XapaKTepa, ATPOreHHbIX NMOBPEXAEHUAX U [p.

Llente uccnedoearus — pa3paboTaTb CTaHAAPTU3MPOBAHHbIE CEKLMOHHBIE CMOCOOLI AN1s CyaebHO-MeAMLIMHCKUX Ucche-
[0BaHWi Ta3a U NPOMEKHOCTH.

Mamepuan u memodel. TexHuyeckas oTpaboTka cnocoboB BbinosiHAMack Ha 10 Tpynax JiWL, NOXWUIIONO W CTapyecKoro
Bo3pacTa (5 MyXCKUX M 5 XEeHCKMX) Npyu NpoBeAeHUN CyAebHO-MeANLIMHCKUX UCCNeA0BaHMIA B NepuoA A0 12 4 nocnie KoH-
cTatauun cMepTu.

Pesynemamel. PaspaboTaHbl TpM HOBbLIX CEKLMOHHLIX criocoba AN uMccnefoBaHWiA Ta3a M NPOMEKHOCTM: CNocod Bbl-
[eNeHNs OpraHHOro KOMMMeKCa Masoro Tasa M NPOMEXHOCTHON 00/1acTh ¢ CoXpaHeHWeM Tonorpado-aHaTOMUYECKUX B3al-
MOOTHOLLEHW OPraHoB W TKaHEW ANs 3KCMEPTHBIX UCCIeS0BaHWN TPYNa; CNOCOD BbiAENEHWUA MBILLL, MPOMEXHOCTU s BU3Y-
aNnbHOro MCCe0BaHMA MblLLL, AMadparMbl Tasa, MEXMbILLEYHbIX NPOCTPAHCTB M/unK 0TOopa TKaHel L1A MMCTONOMMYecKoro
uccnefoBaHus; cnocob AocTyna K LIeHTPY NPOMEXHOCTM W MbILLLLAM, YKPEMIAKLMM ero, Ans UCCiefoBaHUA YPOJIorMyecKoil
UMW aKyLIEPCKO NPOMEKHOCTM M MbiLLL, Ta30BOr0 AHA.

3axnoyeHue. MpensioXeHHbIe CNOCobbl PEKOMEHAYIOTCA [ CEKLMOHHBIX CyAe0H0-MeANLIMHCKUX UCCNel0BaHUiA B ClTy-
yasX NMOJ03PEHNIA Ha TPaBMbl M NATOJIONMYECKME NPOLIECCHI Pa3NIMYHOMO FeHes3a B 00/1acTW Ta3a U NMPOMEXHOCTH YesioBeKa.
[laHHble cnocobbl MPOCTbl B TEXHUHECKOM WCMOJIHEHWW, B TOM YKUCNIE [JIA SKCMEPTHBIX UCCIe[0BaHUiA TPYnoB ¢ 6onbLUoi
Maccou Tena, He TPeBYHOT CIOMKHBIX HABLIKOB U CreLManbHOro 060pyaoBaHus.
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New methods of sectional studies
of the human pelvis and perineum

Sergey N. Chemidronov, Vadim D. Kornilov, Alexandr V. Kolsanov, Anatoly P. Ardashkin

Samara State Medical University, Samara, Russian Federation

ABSTRACT

BACKGROUND: Currently, the issue of sectional studies in developing methods for expert assessment of pelvic organs
and the perineum in road accidents, falls from a height, perineal intentional injury with any objects, and sexual crimes remain
relevant.

AIM: To develop standardized sectional methods for pelvic and perineal forensic examinations.

MATERIALS AND METHODS: This study included 10 corpses of elderly and senile persons who are subject to forensic
medical examination, no later than 12 h after death confirmation. We introduced three new methods for forensic studies of the
pelvis and the perineum: the study of the human perineal organ complex (two males and one female); the method of perineal
muscle isolation (two females and two males); the method of access the perineal center and associated muscles (two females
and one male).

RESULTS: Three new methods of pelvic and perineal forensic examination were developed and patented. The method of
human perineal organ complex isolation allows expert studies to sample the organ complex of the pelvis and the perineal
region in the corpse while preserving the topographic and anatomical relationships. This method is of particular importance for
expert studies of corpses with extra body weight. The method of perineal muscle isolation was intended for visual access to
examine the pelvic diaphragm muscles, intermuscular spaces, and/or sample tissue fragments for histological examination.
The method to access the perineal center and associated muscles are intended for urological and obstetric study of the
perineum and pelvic floor muscles.

CONCLUSION: The proposed methods are recommended for sectional forensic studies in cases of suspicion of injuries
and pathological processes of various genesis in the pelvic region and the perineum. These methods are simple in technical
execution, as well as for expert studies of this area in corpses, with extra body weight, and do not require complex skills and
special equipment.

Keywords: perineum; muscles of the perineum; body perineum; organs of the lesser pelvis.
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OPUTHATTBHBIE VICCTIE JOBAHNA

Ob0CHOBAHUE

CeKumoHHbIe uccnefoBaHusa 0b61acTv Tasa U NPOMEXKHO-
CTU YeIOBEKA UMEKT BaXKHOE 3HAYEHWe ANs PeLleHus psapa
CynebHO-MeMUMHCKUX 3afaY, B YaCTHOCTW A8 yCTaHoBMe-
HWA MeXaHW3Ma W YCI0BMIA TpaBM NpU JOPOXHO-TPAHCMOPT-
HbIX MPOMUCLUECTBUAX, NALEHUAX C BbICOTbI, TPABMUPOBAHUM
MPOMEKHOCTU KaKUMU-NMBO NpeaMeTaMm, B TOM YKCIIe ATPO-
FEHHOM, A TaKXe MPEeCTYMNIEHNAX CEKCYanbHOro Xapakrepa.
B cTpykType nonuTpaBM noBpexneHus Tasa, B TOM uucne
KpUMMWHanbHoro xapakrtepa, Boisenatotcs y 10-35% noctpa-
paswwx [1, 2]. He sBnsoTCA MCKOUNTENBHBIMU Pa3fiuyHble
Mo reHesy ciy4aum W30JMpOBaHHbLIX TPaBM aHOPEKTaNbHOM
obnactu. o faHHBIM XMPYPrU4eCKOro OTAENEHUs HEOTNOK-
Hoi npokTonorun OIBY «HMULL KononpoKTonormm UMeHu
A.H. Pbixknx» MunsgpaBa Poccuun, 3a 8 net bbinu rocnuta-
nmanpoBaHbl 114 6oAbHBIX, UX HUX 73 C NOBPEXAEHUAMM
MPAMOM KULIKW 1 3a[HENPOXOLHOT0 KaHana, nosly4eHHbIMU
BCNeACTBME TYMOW TPaBMbl, MeAMLMHCKUX MaHWUNynauuin,
paHeHUs OCTpbIMKM NpeaMeTaMM, FOMOCEKCYasbHbIX MOJIOBbIX
aKToB M 41 C MHOPOLHBIMK TeNaMu NPAMON KULLKM U 3afHe-
npoxoaHoro KaHana [3]. B npaktuke lMpumopcKoro Kpaesoro
btopo cyaebHo-MeAMLMHCKOM 3KCNepTM3bl 3a 5 NeT Habnto-
OEHUN onucaHbl 84 cnyvas NOBpeXAEHWNA aHOPEKTaNbHOM
0b1acTn BCneAcTBUME HAaCUNBCTBEHHBIX AEMCTBUIA CEKCyanb-
HOr0 XapaKTepa B OTHOLLEHUM XEHLLUMH U MY}KUMH, MPU 3TOM
X YUCIIO He UMEET TEHAEHLMN K CHIKEHUHO [4].

CynebHbIMM MefMKaMM JOCTaTOMHO AeTanbHO U3YYeHbl
0cobeHHOCTU XapaKTepa U MexaH13Ma 00pa3oBaHus MOBPEX-
LEHWN KOCTel Tas3a, U OCHOBHbIE Pe3ysbTaThl MOYYEHHbIX
AaHHbIX 0606LLEeHbI B cnieumansHoM Tpyae [5]. Bmecte ¢ TeMm
CEKLIMOHHOM TEXHWUKE UCcnefoBaHusa obnacTv Tasa W npo-
MEXHOCTW [0 HACTOALLEro BPEMEHW BHUMaHWUA He yaens-
noce. MpeanoxenHsiin K.A. XuxHaxkoBon cnocob Moandmka-
LiMM CEKLMOHHOIO UCCIIeA0BaHNSA KEHCKUX MOJI0BbIX OpraHoB
npuv nofo3peHnn Ha abopt [6] He NpefHa3HayeH Ans aKc-
MepTHbIX MCCNeAO0BaHUIA Ta3a M MPOMEXHOCTHONM 0bnacTy,
YTo0 HeobxoaMMO B Cyyasx TPaBM PasfIMYHOTO MPOMCXOK-
LEHUS, B TOM YnCIe ATPOrEHHOrO (KOCTEM, MbILLL, AMCTab-
HOro 0T/es1a MOYENOJIOBOrO annapara, Ta3oBoM auadparmbl,
NpSMON KULWIKK). Mpy 3TOM BaXHO OTMETUTb PAS CeAYHLLMX
aHaToMo-Tonorpaduyeckux 0cobeHHOCTeN Tasa U NpoMeX-
HocTu [7-10], BAMAIOLLMX Ha XapaKTep NaToNorMYecKux npo-
SIBNEHNA W ONpeAensaioWwmx HeobxoauMocTb creumanbHbIX
MoAX0[0B K CEKLMOHHBIM UCCNEA0BAHUAM:

* CJI0XHas KOCTHO-CYCTaBHas CTPYKTYpa;

¢ pasHble TUMbl COEAMHEHWIA KOCTEN, B KOTOPbIX NpaKTH-
YECKM OrpPaHUYEHO ABUKEHME, HO NP OMPeaenEHHbIX
BUJaX TPABMaTUYECKUX BO3LEHCTBMIA BO3HUKAIOT pas-
PbiBbl 3TUX COEANHEHWI;

* MomocTb Ta3a pasfesieHa Ha Tpu Tonorpadmyeckmx
3TaXka: OpIOWMHHBIA (BEpXHWW), MOAOPHLUMHHbINA
(cpenHWit), MOAKOKHBIA (HWUMXHMKM), YTO 00YCNOBAM-
BaeT OonbLuylo BapuabenbHOCTb MECT AJ1Sl CKOMMIEHMS
KpoBM;
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* Hanuume pasHOPOAHbIX MO CTPYKTYpe OpraHos;
*  C/IOXKHaA KOHGUrypauns MblLuL;
* pa3BeTB/IEHHAs KPOBEHOCHas CETb, B TOM YMCIe Kpyn-
HbIX COCY/0B.
Lienb uccneposaHms — paspaboTaTb CTaHAAPTU3UpPO-
BaHHblE CEKLMOHHbIE CMocobbl AnA cyne6HO-MeaAULMHCKMUX
uccneaoBaHuiA Taza U MPOMEIKHOCTY.

MATEPWUAJT U METO[ bl
Ycnosus nposeaeHus

WccnepoBanue BbinonHeHo B CamMapcKoM rocyaapcTBeH-
HOM MeVULIMHCKOM YHUBepcuTeTe M Ha 6ase Camapckoro 06-
nacTHoro 61opo cyaebHo-MeaNLMHCKOM 3KCNepTU3bl B Nepu-
04 ¢ ceHTA6psa 2016 r. no asryct 2017 r.

Matepuan

Matepuanom uccnefoBaHus nociyxunu 10 Tpynos i
MOMKMIIOr0 W CTapyecKoro Bo3pacTa Mpu MpOM3BOACTBE Cy-
Ae6HO-MeMLMHCKUX MCcCNe0BaHuiA B nepuop, fo 12 4 nocne
KOHCTaTaLum cMepTy.

JTHYecKas aKkcnepTusa

Ha npoBeseHve uccnefoBaHus MOMyYeHO paspeLueHue
KomuteTa no 6uoatuke npu ®rb0Y BO Cam'MY Munappasa
Poccum (npotokon N2 176 ot 03.08.2016).

PE3YJIbTATbI

Pa3paboTaHbl TPM HOBLIX CEKLMOHHBIX crocoba ans uc-
Cefl0BaHWM Ta3a M NPOMEXHOCTH YeNioBeKa: NepBblii — Bbl-
JeNeHne OpraHHOro KOMMJeKca NPOMEXHOCTHOW obnacTy;
BTOPOW — BbILE/IEHUE MBILLIL, MPOMEXKHOCTH; TPETUIA — A0-
CTYN K LIEHTPY MPOMEHOCTM W MbILLILLAM, YKPEMJIAIOLLMM €ero.

Cnocob BblAeJ1IeHUA opraHHoOro KomMniekca
NPOMEXXHOCTHOM 0611acTK YenoBekKa

Cnocob npefHasHayeH 415 BblAENEHUs OpPraHoB 1 TKaHel
Manoro Tasa u npomexHoct [11] ¢ uenblo Mx nocnepyio-
LLIero 3KCNepTHOro uccnefoBaHus. Peanusyetca cnocob cne-
ayowmm obpasoM. CpeuHHBIN paspe3 nepefHeii bproLwHoi
CTEHKW NPOJOIIKAIOT B NaTepaibHble CTOPOHbI N0 HapYXHOM
NMHWKM e JpeHHO-NPOMEKHOCTHBIX CKMAfoK 40 CeAaNMLLHbIX
ByrpoB. 3aTeM MpPoM3BOAUTCA paspe3 KOXKM U MOAKOXKHON
KINeT4aTKV 10 OCHOBaHMA KOMYMKa, 0TCENapoBbIBAETCA KOXa
U MOJKOXHAs KeT4aTKa nobkoBoi 0bnacti, NpousBoauTCS
pacnun 06HaXEHHbIX 10B6KOBOro cMMK3a, BEPXHUX U HUK-
HUX BeTBei JIOOKOBBLIX KOCTEW B BEPTUKANLHOW MIIOCKOCTM
Ha YpoBHe NnaTepanbHOiA rpaHuLbl N06KoBbIX Byropkos. Mo-
61nn3oBaB KOCTHO-(MOPO3HLIN HParMeHT NOHHBIX KOCTEW,
NPOMU3BOAMTCS paspe3 napueTanbHoW BpioLLMHBI MO Npoek-
LM TEPMWUHANBHOM JIMHUM Ta30BbIX KOCTEW U MbiCa KpecTua.
3aTeM nepeceKalTca NoAB3/A0LUHbIE COCYAbl, MOYETOUHUKH
M NpsAMas KULLIKA Ha rpaHuue ¢ curMoBupHon. MMocne 3To-
ro, MaHUMyNIUpys KOCTHO-(PUOPO3HBIM (pParMeHTOM JIOHHBIX
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KOCTel, NPOMU3BOAMUTCS BbIAENEHUE OPraHHOr0 KOMMJEKca
MPOMEXKHOCTW C OpraHaMm W KNeT4aToYHbIMU NPOCTPaHCTBa-
MW Manoro Tasa. [locne BbigeneHus NpOMEXHOCTU C opra-
HaMU Manoro Tasa MOBUNM3YIOT KOKHO-MOKOXHBIA NOCKYT
Ha 1-1,5 cM oT KpaéB pa3pesa.

BbiaeneHHbI opraHoKOMMNEKC GUKCUPYIOT 33 KOCTHble
1 MrodacumanbHble GparMeHThl LUOBHLIM MaTepHanoM B Ye-
ThIPEX AMAMETpasbHO NPOTUBOMOMNOMHBIX MECTAX M NOMeLLa-
10T B EMKOCTb C pacTBOPOM GopMannHa B NOABELLIEHHOM CO-
CTOSIHMM TaK, YTODbI He BbI3BaTh AedOpMaLMu U COXpaHUTb
Tonorpado-aHaTOMMYECKWEe B3aMOOTHOLLEHMSI.

YwwuBanvwe pedexTta TKaHen Tpyna NpoM3BOAUTCA Hempe-
PbIBHBIM CKOPHSXHBIM LUBOM NpY 0JHOBPEMEHHOM CBEJLEHUN
HWXHUX KOHEYHOCTEN ApYr K ApYry ANs BOCTUXEHUS MaKCK-
MarlbHOW repMEeTUYHOCTH.

[laHHbIN cnocob no3sonseT npou3BecTu 0TOOP TKaHew
C MaJioro Tasa 1 NpOMEeXHOCTHOW 0bnacTu Tpyna ¢ coxpaHe-
HWeM Tonorpado-aHaTOMUMYECKMX B3aUMOOTHOLLEHWIA Opra-
HOB U TKaHei 1A 3KCMepTHbIX uccnegoBaHuid. Ocoboe 3Ha-
YeHWe 3TOT CMOcob MMeeT NpW 3KCMEPTHBIX UCCIef0BaHMUSX
TPynoB ¢ 6onbLIOI Maccon Tena.

Cnocob6 BbiAeneHns MblLLL, NPOMEXHOCTH
yesioBeKa

lpeaHasHauyeH Ans BM3yanbHOro JOCTYNa C LEefblo UC-
CNefoBaHWA Mblwl AuadparMbl Tasa, MEMXMbILEYHbIX
NPOCTPAHCTB W/unKM oTOOpa (parMeHTOB TKaHei Ans M-
cTonornyeckoro uccnepoBanusa [12]. Cnocob peanmsyetcs
cnenyowwmmM obpaszoM. Tpyn pa3meLLaeTcs Ha CEKLMOHHOM
cTone SMLOM BHU3. BbinonHaoTcS ABa NpoLobHbIX pa3spe-
3a, HAUMHAIOLLMXCS Ha 2 CM naTepanibHee CPefHed NIMHUM:
Ha TPYNax MYX4YWH — BbILLIE KOPHS MOLLOHKM, Y KEHLUMH —
OT natepanbHbIX Kpaés 6onblUMX NOMOBbIX Y6 Ha ypoBHe
rpaHuLbI CpeSHeit M BepxHeli TpeTu. Pa3pessl NpofonmKaoTcs
K3agu c oTcTynoM 1 cM 0T aHambHOro 0TBEPCTHS U CXOAATCS
B MPOEKLMM BEPXYLLKM KomumKa (puc. 1).
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TynbIM 1 OCTPbIM MYTEM OTCEMapOBbIBAOT KOXY, MOA-
KOXKHYI0 KNeT4aTKy, MOBEPXHOCTHble (acLmn, Npon3BoasAT
yAaneHue KeTyaTKu CefaMLLHO-NPAMOKMULLEYHON AMKM
W NMOAKOXHOW KNeT4aTku B npefenax 1 cM oT Kpaés pa3pe-
30B. MaHunynMpys KOXHO-NOAKOXHO-(bacLmanbHbIM IOCKY-
TOM B 06/1aCTH aKyLLIEPCKOW MPOMEXHOCTU Y XKEHLLMH 1 ypo-
NIOTMYECKON MPOMEKHOCTU Y MYXUMH, C UCNONb30BaHNEM
OCTPbIX KPHOYKOB NPOM3BOAAT 0BHAXKeHMe MbiLLL, AuadparMbl
Ta3a W HapyHoro ChMHKTepa 3afAHENPOXOAHOr0 0TBEPCTUA
ANS 0CMOTpa M Npu HeobxoamMocTy 3abopa TKaHew (puc. 2).

YwwuBaHne pa3pe3oB OCYLLECTBNIAGTCA HernpepbiBHLIM
CKOPHSKHBIM LUIBOM, MHBArMHUPYA Y TPYNOB XEHLLUMH B0/b-
LuMe W Manble nonoBble rybbl, 061acTb aKyLLIEPCKON NPOMeX-
HOCTW, aHasbHyl0 061acTb, Y TPYNOB MYXUUH — AUCTaNbHbINA
OTAEN MOLLOHKM, 06NacTb YpONornieckon NpOMEKHOCTH,
aHanbHylo 0bnacTb.

Cnocob gocTyna K LieHTpy NPOMEXHOCTU
M MbillLaM, YKpenniAaLwmM ero

Crocob npefHasHayeH ANS UCCef0BaHUA MbILUL Ta3o-
Boro AHa [13]. Cnocob peanusyetcsa crepytowmm obpasom.
Tpyn pa3MeLLaeTcs Ha CEKLMOHHOM CTOJIE JILOM BHU3. Bbl-
MOJHAKTCA [Ba NOXOXMX Ha Kybuueckue napabonbl paspe-
33, NepeceKaloLLMXcs N0 CPeSHeNR NMMHUM B NPOEKLIMM MEXY
NpaBoil W NEBOW HWUMHUMM BETBAMU CELANINLLHON KOCTW.
Paspesbl HaUMHAKTCA Bhbille KOPHA MOLUOHKM Ha 2 CM na-
TepanibHee CpefHel IMHUM Ha Tpynax MYXUWH U OT fate-
panbHbIX Kpaés bosbLUMX MOMoBbIX ryd Ha YpoBHE rpaHULb
WX CpefiHel 1 BepxHeil TPETW Ha TpyMax JKeHLUMH; pa3pes3bl
3aKaH4MBAIOTCA Ha 2 CM NaTepasnbHee NPOEKLMW 0CHOBaHMS
Konuuka (puc. 3).

[lanee KanpoHOBLIMW HUTAMM MPOLUMBAOT Kpas paHbl
[-06pa3HbIMM LLIBaMK, pacTArMBaKIT WX, HUKCUPYS K CEKLMOH-
HOMY CTOJTy. 3aTeM TyrnbIM U OCTPbLIM NYTEM 0TCENapOBLIBAIOT
KOXY, MOAKOXHYI0 KNETYaTKy, NOBEpPXHOCTHbIe dacLyu; npo-
M3BOASAT yOaNeHWe KNeTyaTku CeauLiHO-NPSAMOKMLLEYHO

o 4

Puc. 1. Cxema BbINOSIHEHUS pa3pe3oB Npy crocobe BblAENeHNS MbILLL, MPOMEXHOCTM Ha TPYNax XeHWMHBI (a) U My}uuHbI (b): 1 — aHanb-
HOe 0TBEPCTUE; 2 — JIMHWM Pa3pe30B; 3 — MOLLOHKA; 4 — NPOEKLMA BEPXYLLKM KOMYMKa; 5 — Bonblume nonosble rybbl.

Fig. 1. Scheme of performing incisions with the method of perineal muscles separating in female corpse (a) and male corpse (b): 1 — anal
orifice; 2 — incision lines; 3 — scrotum; 4 — projection of coccyx apex; 5 — labia majora pudendi.
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Puc. 2. ®oTo CEKLMOHHbIX pa3pe30B ANIA [OCTYNa K NPOMEXHOCTHON 0611aCTh Ha TPYNax eHLWMHbI (a) U MyKunHb (b).
Fig. 2. Photos of sectional incisions to perineal area access female body (a); male body (b).

Puc. 3. Cxema BbINoMHEHWsl pa3pe3oB A/ [OCTYNA K LIEHTPY MPOMEXHOCTA Ha TPYMaX XeHLUMHbI (@) U MyxunHbl (b): 1 — 6Gonblume
noso.ble rybbl; 2 — NWMHUK paspe3oB; 3 — aHanbHoe 0TBEpCTUE; 4 — MPOEKLMS BEPXYLUKN KOMUMKa; 5 — obnacTb nepeceyeHus pas-
Pe3oB — COOTBETCTBUE LIEHTPY NPOMEKHOCTH; 6 — LEepPHKanKy; 7 — MOLLOHKa.

Fig. 3. Scheme of incisions to perineal center access in females (g) and males (b): 1 — labia majora; 2 — incision lines; 3 — anal
orifice; &4 — projection of coccyx apex; 5 — the area of incision lines intersection — corresponding to the perineal center; 6 — holders;

7 — scrotum.

SIMKM 1 NMOAKOXHOW KNeTyaTku B npefenax 1 cM oT Kpaés
pa3pe30B. MaHMNynMpys KOXHO-MNOAKOMXHO-(acumanbHbIMU
NOCKyTaMy B 06/1aCTW aKyLLIEPCKOW NPOMEXHOCTU Y MEHLLMH
W YPONIOTUHECKOI MPOMEXXHOCTU Y MY}KUMH, C UCMONb30BaHM-
€M NUHLeTa NPONU3BOAAT 0OHaXKEHWUE CYXOMMIBHOMO LieHTpa
NMPOMEHOCTU U MbILLLL, YKPENSOLWMX ero, — NoBepXHOCT-
HOM 1 rnyboKOM MonepeyHbIX MbILLL, NPOMEXHOCTH, cefa-
JIMLLHO-NELLEPUCTON U NYKOBUYHO-Ty6uaToii (puc. 4).

YwunBaHue paspesoB OCYLLECTBASETCA HenpepbiBHbIMM
CKOPHSDKHBIMY LLIBAMW.

3AKJIK4YEHUE

I'Ipe,uno»(eHHble cnocobbl peKoMeHOYKTCA Ana CeKun-
OHHbIX Cyp,&ﬁHO-MEﬂMLWIHCKVIX UccnefoBaHui B Clydaax
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Puc. 4. ®oto paspesoB AN1s AOCTYNa K LiEHTPY MPOMEMHOCTM
Y MY)XXUUHBI.

Fig. 4. Photo of incisions to male perineal center access.
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MOLO3PEHMA HA HanM4yMe TpaBM W NATONOTMYECKUX MNpo-
LLeccoB pa3nuyHOro reHesa B 061acTi Tasa M NPOMEKHOCTH
YenioBeKa. 31 Ccnocobbl MOTYT NPUMEHSATLCA TaKKe B MaTo-
JIoroaHaTOMUYECKOM NpaKTuke. Bce npefnokeHHsle crocobbl
MpOCTbI B TEXHUYECKOM MCMOJTHEHWMW, B TOM YUCNE ANs 3KC-
MepTHbIX UCCIeA0BaHWIA 3TOM 0bnacTi y TpynoB ¢ 6osbLuoi
Maccoi Tena, He TpebYIOT CIOXHbIX HABLIKOB U CMELMaNbHO-
ro obopynoBaHus.

J0MOJIHUTE/IbHO

WUcTounnk ¢duHaHcupoBaHus. VccnegoBaHne M MOArOTOBKA
K NMyBAMKaLmy CTaTbi OCYLLECTBAEHBI C UCMOMIb30BAHWMEM PECYPCOB
Orb0Y BO «CaMapckuii rocy1apCTBEHHbIA MeaULMHCKUIA YHUBED-
cuteT» MuH3gpasa Poccum.

KoHdnuKT nHTepecoB. ABTOpLI 3asiBNIAIOT O MOJSIHOM QTCYTCTBUM
ABHBIX M MOTEHLMANBHBIX KOHPIMKTOB MHTEPECOB, CBA3AHHBIX C My-
BnMKaLMEN HaCcTOSALLIEN CTaTby.

Bknap aBtopoB. C.H. YemnapoHoB — pa3paboTKa KoHLUenumu,
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AHHOTALNA

YcTaHoBneHME MPUUYMHBI M pofa CMEPTU MMEET NMepBOCTENEHHOE 3HAYeHWe B CyAebHO-MeaMUMHCKOM npakTuke. Teno
29-neTHEN MEHLLUMHBI, MOABEPrLUENCA HAMaLeHWI0 CO CTOPOHbI COXMTENS, ObIN0 [OCTAaBNEHO NOAMLMEN AN NpOBEAEHUs
BCKpbITUS. [lo pe3ynbTataM npefBapUTENBHOrO paccnefoBaHMs U 0CMOTpa MecTa MPOMCLLECTBUA JaHHBIN Clyyaii KBanudu-
LIMPOBaH KaK HempeayMbILLIEHHOE NPUYUHEHME CMEPTH, NPUpaBHUBAEMOE K YOUIACTBY. BCKpbITUE NoKa3ano, yto y normbuueil
BbIN XPOHUYECKWUA MEHVHTUT B CTaguu 0bocTpeHus — 3aboneBaHne, HECOBMECTUMOE C JKMU3HbIO, €CNW ero He neunTb. Kpome
TOro, Ha LUee MOKOWHOW 0bHapyeHa cnaboBbipaXKeHHas CTpaHrynsauMoHHas 6opo3aa v cnefbl 0T MHOMECTBEHHbIX YLING0B
no Bcemy Teny. [pu3HaKy, yKasblBaroLme Ha achUKCUI0 UK Apyroe BO3AENACTBUE, KOTOpbIE MOTM Bbl CTaTb MPUYMHON CMep-
T, OTCYTCTBOBa/U. B TeueHMe HEKOTOPOro BPEMEHW MOCNE HAMAZEHUA KEHLUMHA eWwé Obina xuBa. YunTbiBas 3TW QaKTbl,
MPUYUHON CMepTW Bbln NPU3HAH MEHWHIUT, U Aaniee AaHO 3aKJOYEHME 0 TOM, YTO HanafeHne MOrJIo YCKOpUTb HacTynneHue
CMepTu.
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a case report
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ABSTRACT

Determining cause and manner of death in medico legal cases is of paramount importance in forensic practice. A 29 year
old woman was brought by the police for medico legal autopsy with history of assault by her boyfriend. As per the initial police
investigation and crime scene visit by the police, the case was registered as culpable homicide amounting to murder. Autopsy
revealed that the deceased had acute on chronic meningitis, a natural disease incompatible with life if left untreated. It was
also observed that there was a faint ligature mark around neck and multiple contusions at places over the body. There were no
features suggestive of asphyxia or other findings which could alone cause death. The deceased was alive for some time after
the assault. Considering these facts, cause of death was attributed to meningitis and further it was opined that the assault could
have expedited the death.
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INTRODUCTION

One of the prime duties of a forensic pathologist is to
opine about the cause and manner of death. It helps the
investigating officer when deaths are to be differentiated into
natural and unnatural ones. Some times while investigating
unnatural deaths, accidents and suicides may appear as
homicides and vice versa. In rare circumstances cases
brought by the police for autopsy as homicides turns out
to be natural deaths. First visit to the death scene by the
police may be misleading; body, surroundings and the initial
investigation may suggest homicide to the eyes of the police.
Later when body is subjected for autopsy it is revealed that
the death is from natural causes.

Deciding the cause of death often decides the manner of
death. Injuries on the body are non-fatal but can precipitate
death in a short time from natural causes [1].

The severity and compatibility with life of any natural
disease or injury and extent of interaction between them
needs to be thoroughly evaluated before cause and manner
of death is finalized. Here we present a case where a body
of a 29 year old lady was brought with history of assault for
autopsy and it ended up being a death due to natural causes
expedited by assault.

CASE REPORT

The deceased a 29 year old lady was living with her
boyfriend since 4 years after having separated from her
husband. She was physically assaulted by her boyfriend on
an evening. He had strangled her neck, punched and kicked
her on the face and had left home later. Next day morning
he returned home to find his girlfriend dead. As per initial
investigation by the police the couple frequently quarreled
over the deceased speaking over phone with some other
person.

Body was subjected to forensic autopsy on the subsequent
day. It was a dead body of an adult female aged about

1.8,N02, 2022

Fig. 2. Purulent exudate present on the leptomeninges.
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Fig. 1. Ligature mark present over front of neck.

29 years, measuring 4 feet 10 inches in length; moderately
built and poorly nourished; light brown in complexion. Both
eyes were contused. Post-mortem staining was faintly
present over the back and fixed. Rigor mortis appreciated
was all over the body.

Multiple contusions, varying in sizes from 5 cm x 3 cm to
1 cm x 0.5 cm were present over left side of forehead, both
the eyes, root of nose, right side of both lips. Scratch abrasion
vertically placed measuring 1cm in length was present over
front of neck. Two linear horizontally placed ligature mark
placed 1cm apart, measuring 4 cm x 0.5 cm and 5 cm x
0.5 cm present over front of neck, situated below the thyroid
cartilage (Fig. 1). Right sternomastoid muscle was contused
in the middle and at its lower end. Haemorrhage around the
muscle was observed over an area of 3 cm x 2 cm. Carotid
and Jugular vessels were intact. Thyroid cartilage and hyoid
bone were intact. On reflection of scalp, extravasation of
blood was observed in left frontal and parietal region. Skull
was intact; a thin layer of purulent exudate was present on
the leptomeninges covering both cerebral hemispheres and
the cerebellum (Fig. 2). Both lungs were consolidated all
over. Heart, valves and coronaries were unremarkable. Other
organs were intact and pale. There were no signs of asphyxia.




CASE REPORT

Brain and other organ tissue samples collected were fixed in
formalin. Histopathological examination revealed features
of acute on chronic meningitis, bronchopneumonia of both
lungs. Liver, spleen, kidneys, heart and myocardium were
unremarkable. Blood and viscera were sent for chemical
analysis to the State Forensic Science Laboratory and was
tested negative for alcohol and other poisons.

Police were advised to further investigate the
circumstances of death. It was revealed that the deceased
had history of on and off fever, drowsiness, confusion,
altered sensorium for few months and was still alive when
her boyfriend left home after assaulting her. Considering
facts of the case provided by the police, autopsy findings,
histopathology and toxicology report cause of death was
attributed to Chronic Meningitis. It was also opined that
the assault could have hastened the process of death from
natural causes. There were no findings suggesting ligature
strangulation or assault by blunt force has alone caused
death.

DISCUSSION

One of the main objectives of medicolegal autopsy is
opining cause and manner of death. The manner of death as
determined by the forensic pathologist is an opinion based on
the known facts concerning the circumstances leading up to
and surrounding the death, in conjunction with the findings
at autopsy and the laboratory tests [2]. However it becomes
difficult in certain situations where a person dies after trau-
ma and also has pre-existing natural disease. The relative
contributions of trauma and disease may then become an
acute medico-legal problem. It is very important to deduce
whether death was entirely caused by disease or trauma or
a combination of both [3].

A potential source of confusion in medicolegal death
investigations (MLDIs) arises when death from natural
causes occurs in circumstances that suggest violence.
Consequently, the pathologist involved in MLDI is confronted
with distinguishing between natural disease and trauma or a
combination of both [4, 5].

The nature and severity of disease and injury has to be
considered before coming to the conclusion. Commonly such
situations involve trauma and pre-existing coronary artery
disease. In the present case the deceased had head ache,
confusion and intermittent fever since 6 to 8 weeks; autopsy
revealed features suggestive of acute on chronic bacterial
meningitis. Such cases when untreated will succumb in
their due course due to complications. Shock, respiratory
failure, organ failure, coagulation disorders are systemic
complications; whereas stroke, seizures or brain herniation
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cype6HO-MeAULIMHCKAA IKCNepTUsa
no BpauyebHbIM AenaM B rpaXKAaHCKOM npouecce
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AHHOTALMA

AxkmyaneHocme. KoMuccnonHas cynebHo-MeAMUMHCKan 3KCMepTU3a ABNSETCS KIIOYeBbIM 3BEHOM MpWU paccMOTpeHU
BpayebHbIX AeN, a e€ 3aK/yeHne MeeT NPUHLMNMANBHOE 3HadeHue ans cyna. OQHaKo HepeaKo 3KCMepThl He UCTOMb3YHoT
CBOM NpaBa B MOSHOM 00bEMe, OrpaHNUMBAsACh JIULLIb U3YYEHUEM MEMUMHCKON OOKyMeHTauuu. Takoi mopxopn HeraTue-
HO CKa3blBAETCA HA KOHKPETMKE BbIBOJOB, YTO B CBOK OYepefb CBA3AHO C IOPUAMYECKUM PUCKOM HE TOJIbKO B YTOIOBHOM,
HO U FpaX<AaHCKOM CyLONpOMU3BOACTBE.

OnucaHue 3kcnepmHoz2o ciy4as. B pabote npeactaBneH cnyyaii u3 cyaebHoOM NPaKTUKKM NO B3bICKaHMIO KOMMEHCaLmm
MOpanbHOro Bpefa ¢ 6onbHMLbI NEPBOro YPOBHS B MOMb3Y POACTBEHHMKOB NauMeHTa A., KOTOpbIA CKOHYaNCA BO BpeMsl OKa-
3aHua MeaMUMHCKOW noMolm. KoMmuccuoHHas cyfebHo-MeaMUMHCKas 3KCMepTM3a He CMOrfa YCTaHOBUTb MPUYMHY CMepTH
M NPUYMHHO-CNELCTBEHHYK CBA3b, COCNMABLUMCH HA HEHaAnexallee 0QopMIEHUe MeOULMHCKOW LoKyMeHTauuu. MonbiTok
LOMOJHUTENBHO COBpaTh MHOPMaLMIO NO AeNy KOMUCCUEl NPeANPUHATO He bbino. MoTepneBLUKe 06paTUAKCH B CYA, C UCKOM
K ABYM BO/bHULLAM MepBOro M BTOpOro YpoBHSA Ha 06wyt cymmy 2 500 000 pybneit. Cyn nepBoii MHCTaHUMM OTKa3an B yA0B-
NIETBOPEHMM UCKA, NOCYMTaB BMHY OTBETYMKOB HeJoKa3aHHOW. Cyf anennsuMoHHON MHCTaHLUMM OTMEHWN AaHHOE peLueHue
W YKas3an, YTo 0TBETUMKM AOJIKHBI CAMU [LOKa3aTb CBOK HEBUHOBHOCTb. OHAKO HM MMEIOLLAACs LOKYMEHTaLus, HY 3aKiTiove-
HWe 3KCMepTOB He No3BoNMAM 310 caenatb. Cya B3bickan ¢ oteeTumkoB 1 600 000 pybnei.

3arnoyenue. 3aKnoUeHMe KOMUCCUOHHOW CyAeDbHO-MeAMLIMHCKONM 3KCMepTU3bl AOMKHO BbICTYMaTb [J0KA3aTeNbCTBOM
no Jeny, Npy 3ToM GOPMasbHbIN NOAX0S, K €€ BbINOSIHEHWIO MOXET TPAaKTOBATLCS CYLOM NPOTMB OTBETYMKOB, MHOMAA AaXe
B TOM C/yyae, KOrAa MoMoLLb NMOTEHUMaNbHO OKasblBanacb CBOEBPEMEHHO WM B COOTBETCTBUW C MPUHSATHLIMU CTaHAapTaMu
W peKoMeHZaLMAMY.

KnioueBble cnoBa: ,U,edJeKTbI OKa3aHMsA MeaMLMHCKOW NOMOLLM; KOMNEeHcaLus MOpasnbHOro Bpena.
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A double-edged weapon or commission forensic
examination in civil trial on medical cases

Andrei A. Anisimov" 2, Elvina S. Gilmetdinova', Endzhe R. Nurmieva', Gulnara M. Khamitova',
Valeriy A. Spiridonov'3

! Kazan State Medical University, Kazan, Russian Federation
2 Kazan (Volga Region) Federal University, Kazan, Russian Federation
3 Forensic Center of the Investigative Committee of the Russian Federation, Moscow, Russian Federation

ABSTRACT

BACKGROUND: A commission forensic medical examination is crucial for examining medical cases, and its conclusion is of
fundamental importance to the court. However, experts often do not use their rights to the fullest extent, limiting themselves
to the study of medical documentation. Such an approach negatively affects the quality of concrete conclusions, which is
associated with legal risk in criminal and civil proceedings.

CASE PRESENTATION: This review is devoted to a case report on moral damage compensation recovery from the hospital
to the relatives of patient A., who died during medical care. A commission forensic medical examination could not establish
death causation, citing inadequate medical documentation. The commission made no attempts to gather additional information
on the case. The victims sued the two hospitals for a total of 2,500,000 rubles. The court of first instance dismissed the lawsuit,
finding the defendants’ guilt unproven. The appellate court reversed this decision and indicated that the defendants must
themselves prove their innocence; however, neither the available documentation nor the expert opinion was allowed to do this.
The court ordered the defendants to pay 1,600,000 rubles.

CONCLUSION: A commission forensic medical examination opinion must serve as evidence in the case. However, the court
can interpret a formal approach to its performance against the defendants, sometimes even in cases where the medical care
was potentially accurate and under accepted standards and recommendations.

Keywords: medical malpractice; compensation for moral damages.
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SKCTEPTHAA TTPAKTIKA

AKTYAJIbHOCTb

Cratbsa 41 KoHctutyumm Poccuiickon ®epepauvm’ rapaH-
TUPYeT NpaBo rpa¥faH Ha oxpaHy 370poBbs. [lonoxeHus
rnasbl 2 ®epepanbHoro 3aKoHa N 323-32 pacKpbIBaloT 310
NpaBo U YCTaHaBNMBAOT OCHOBHbIE MPUHLMIbI 0XPaHbl 3[40p0-
BbA rpaxaaH B Poccuiickont Mepepaumm, cpeam KoTopbIX Ao-
CTYMHOCTb U Ka4ecTBO MeAMLMHCKOW nomoluy [1], npu 3toMm,
cornacHo cratbe 98, 3a HapyLUeHe npaB B Cdepe oXpaHbl 340-
POBbSA MEAMLIMHCKME OPraH13aLmMv U MeaMLMHCKUE paboTHUKN
HeCyT OTBETCTBEHHOCTb, @ BPef, NPUYMHEHHBIN KU3HW W/UnK
30,0POBbH0 rPaXKAaH NpU OKa3aHUM UM MeIULIMHCKOW MOMOLLY,
MOA/IEXUT MOJTHOMY BO3MELLIEHWIO B COOTBETCTBUM C 3aKOHO-
AatenscTBoM Poccuitckon ®eaepaumu.

B 301 cBA3M HebnaronpuaTHbIE UCXOLbl OKa3aHWUs Me-
OMLMHCKOW NOMOLUM HEepesKO CTAHOBATCSA MYCKOBbIM Mexa-
HW3MOM HOpUAMYECcKUX pa3bupaTensCcTs, B pesysbTare Yero
MEeLULMHCKUX PabOTHWUKOB MPWBMEKAKT K Yros0BHOW OT-
BETCTBEHHOCTH, @ MeJULMHCKME OpPraHW3auuu HecyT Marte-
puanbHble MoTepU BBULY rPaAaHCKO-NpaBOBbIX UCKOB [2].
KnioueBbIM 3BEHOM MPW pacCMOTPEHUM [aHHOI KaTeropum
Len ABNSAETCA TaK Ha3biBaEMas CNOXHAs KOMUCCUOHHas Cy-
AebHO-MeaMLIMHCKAs 3KCNepTH3a, LieNib KOTopoi — BbISIB-
neHve AedeKToB OKa3aHWs MeSMULMHCKON NOMOLLYM U NPSMON
MPUYMHHO-CNEACTBEHHON CBA3M MeXAY BbILLeYKa3aHHLIMU
nedeKrTammn U HebNaronpuATHLIM UCXOA0M, YTO UMEET MPUH-
uMnuanbHoe 3HadeHue ans cyaa [3].

Hanuuve atoii cBA3W MpsMo KOppenupyeT C pasMepoM
KOMMeHcaumm Bpeaa, NpeaycMoTpeHHoro ctatbammn 151 n 1068
IpaxkmaHcKoro Kofiekca Poccuiickoiit Mepepaumm® [4, 5]. Tem
He MeHee B CydebHOW npaKTMKe no «BpayebHbIM fenam»
BCTPEYAIOTCA Cy4au MPUBNEYEHNS MeAULIMHCKUX OpraH13aLmii
K OTBETCTBEHHOCTU JAXKe MPU OTCYTCTBUM NPAMON NPUUMHHO-
CreCTBEHHOM CBA3M 1 B3bICKaHWSA KOMMEHCaUW Bpefia B pas-
Mepe MWUIIMOHOB pybriel, UTO MOXKET CTaTb CYLLECTBEHHBIM
(uHaHCoBLIM bpeMeHeM, 0COBEHHO ecnu B poNM OTBETUMKA
BbICTYMaeT yuYpexaeH1e 30paBOOXpaHEHMUs NEPBOTO YPOBHS.

lNpencTtaBnseM ciyyan U3 cyaebHoi NPaKTUKKM No NpuBne-
YEHMWIO LIEHTPanbHOW PaloHHON BONbHULBI NEPBOro YpOBHA
K TPayX[aHCKOM OTBETCTBEHHOCTU W B3bICKAHUIO KOMMEHCa-
LM MOpasbHOrO Bpesia NPy HEBO3MOXKHOCTU YCTaHOBJIEHMS
KOMMCCMEN 3KCNepTOB NPUHMHHO-CNEACTBEHHOM CBA3N MEX-
By fedeKTaMn 0KasaHWs MeAMLMHCKOW noMoLLm 1 Hebnaro-
MPUSATHBIM UCXO0M.

OMUCAHWE 3KCNEPTHOIO C/TYYAA

B despane 2021 r. uctupl B, C, D, E, F obpatunuce B cyg,
C UCKOM K LieHTpanbHoi panoHHoi onbHuue (LIPB) roposa M

1

1.8,N02, 2022

CynebHas MeamumHa

(MemMUMHCKas OpraHM3auus NepBOro YpOBHS, HaceneHue
ropoza 20 000 yenoBeK) 1 605IbHULIE CKOPOW MeLULMHCKOM
nomoLuy (BCMIT) ropoga N (MeauUMHCKas opraHu3aLms BTO-
poro ypoBHS, Hacenenue ropoaa 500 000 yenosek) 0 KoM-
MeHcaLmm MopanbHoro Bpesa B CBA3M CO CMepThbi0 rpamfa-
HWHa A., SBNIABLLUErOCA UM CbIHOM, CYNpYroM, 0TLIOM W bpaToMm
COOTBETCTBEHHO.

MpaxpanuH A., 45 net, 6bin poctaBneH Gpuragomn cKo-
poi noMoLuy B npuéMHbIN nokoii LIPB ropopa N ¢ xanobamm
Ha ocTpble 601 B 0651aCTy mMBOTA. [leXypHbIi Bpay NPUHAN
peLleHune 0 rocnuTanusaumu. beino nposegeHo obcnepoBa-
Hue (obwwmi aHanW3 KpoBMW, MoYM, peHTreHorpadms opra-
HOB OpIOLLUHOM MONOCTH) W BBICTABNEH AMArHO3 KULLEYHON
HENpoXoaMMOCTU. YTPOM CNeAyloLero [HA rpawaHuHy A.
Bpurapoii xvpyproB Ob10 BLINOHEHO OMepaTUBHOE BMeLLa-
TeNbCTBO: N1arapoTOMUS; NPaBOCTOPOHHSAS FEMUKONIIKTOMMSA
C UNe0TpaHCBbIBEAEHNEM aHACTOMO30B «H0K B 60K»; ApeHak
prowwHoii nonoctn. Ha cnepyowuii feHb nocne onepauum
B CBSI3M C KpaliHe TSKENMbIM COCTOSIHUEM Bbin OCyLLecTBNEH
nepeBof rpaxaaHvHa A. B peahumaumio 5CMI ropoga N, rae
Yepe3 HECKOJBKO [IHEN OH yMep.

N3 npoTokona naTonoroaHaTOMMYECKOr0 BCKPbITUS:
OCHOBHOe 3aboneBaHue: cnaeyHas KWLLEYHas Henpoxonu-
MOCTb; OMepauus: NPaBOCTOPOHHSAS FTEMUKON3KTOMMA Crpa-
Ba. OcnoxHeHWst ocHoBHOro 3abonieBaHuA: HarHoeHWe noc-
NeonepaLyoHHOI paHbl; TPOM603M60/IUA NErOYHBIX apTEPUI.
Onepaumu: peBW3ns, caHauus NOCIEONePaLMOHHON PaHbl,
peBuW3us BpIOLLHON NONOCTH, YCTAHOBKA BaKyyMHOW CUCTEMBI
B M0OC/IE0NEpaLMOHHYI0 paHy; TpaxeocToOMMs; MNaHoBas 3a-
MeHa BaKyyMHoW cucteMbl. ConyTcTBylowwme 3aboneBaHus:
0CTpasi A3Ba XENyOKa C COCTOABLUMMCS MENYLOYHO-KY-
LUEYHbIM KpoBoTeveHeM o6beémMom 200 mn, aTepockiepos
aopTbl, CTEHO3WUPYIOLLMA KOpOHApPOCKNepo3, Anddy3HbIi
Kapamocknepos, Hedpocknepos, runepToHuyeckas 6onesHb.
3aKTouNTeNbHBIE KITMHUYECKME U NaToN0roaHaToMUYecKue
OMarHo3bl COBMNafaloT, AedeKTOB OKasaHus MeLuLMHCKOM
MOMOLLM He BbISIBIEHO, NPUYKUHBI CMEPTU — TpoMboambonus
NEroYHbIX apTepuid: cMepTb 60LHOMO HacTynua oT TPoMbo-
3Mb0/IMM NEFOYHBIX aPTEPUI, pa3BMBLLIEICS B NOCNEONEPaLIM-
OHHOM Nepuoje nocne NpoBeAEHHBIX ONepaTUBHbLIX BMeLLa-
TENbCTB MO NOBOAY CMAEYHOM KULLIEYHOW HEMPOX0AMMOCTH;
MpU MccrefoBaHWM Tpyna BblsIBNEHbI 0CTPas A3Ba JKesyaKa
C COCTOSBLUMMCS KEJTyA0YHO-KULWIEYHBIM KPOBOTEYEHUEM,
aTepocKIIepo3 aopThl, CTEHTO3UPYHOLLMIA KOPOHAPOCKIIEPO3,
oMb dY3HbIM KapAMOCKIIEpO3, apTepuono-rioMepyno-He-
(pockniepos, Mophonormyeckve NpU3HaKu r’NepToHUYECKON
bonesHu.

MexpaioHHbIM CNeAcTBeHHbIM oTaenoM CnefcTBeH-
Horo KomuteTa Poccuickoit Depepaunn no hakTy cMepTy

KoHcTutyums Poccuiickoit Oenepaumm (NpuHsTa BCceHapoAHbIM rofocoBanueM 12.12.1993 ¢ uaMeHeHnsMM, 04o6peHHbIMU B Xofe 06LLepOCCUIACKOro

ronocoBahus 01.07.2020). Ctatbs 41. PexxuM poctyna: http://www.consultant.ru/document/cons_doc_LAW_28399/8c815f376c72a61b3df7905bb5aae

9f144d2cb0d/

OepepanbHbli 3akoH «06 0cHOBax oxpaHbl 340poBbs rpaxaaH B Poccuiickoit egepaumn» ot 21.11.2011 N 323-03. Pexum goctyna: http://www.

consultant.ru/document/cons_doc_LAW_121895/. [lata obpatuenus: 15.01.2022.
3 TpampaHcKuii kopexc Poceuitckoin ®eaepaumnm (TK PO). Pexxum goctyna: https://base.garant.ru/10164072/. lata o6pawenus: 15.01.2022.
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rpaxzaHuHa A. 6bino Bo36YXKAEHO Yroso0BHOE AN Mo npu-
3HaKaM NpecTynieHus, NpeAycMOTPEHHOr0 YacTbi 2 CTaTbi
109 YronosHoro koaekca Poccuiickoit ®epepaumn®.

B pamkax yronosHoro gena uctubl B, C, D, E, F 3asBu-
J TPaXOAHCKUA UCK, YKa3aB, YTO CMepTb rpaxfaHuHa A.
HacTynuna us-3a He00bpOCOBECTHOr0 OTHOLLEHUA K CBOEW
paboTe MeauumHckoro nepcoHana LIPE ropoaa M, Huskoro
YPOBHS 3HaHWI, HEOKa3aHWA CBOEBPEMEHHON M HaJJeXaLLEelt
MeIMLMHCKOI noMoLLm. McTubl Npocunn B3biCKaTh ConMaap-
Ho ¢ LIPb ropoga M u BCMIT ropoga N KoMneHcaumio Mo-
panbHoro Bpesa B cyMme 500 000 pybriei B nosb3y Kaxaoro
(ntoro 2 500 000 pybneii), a TaKkke pacxodbl Ha OKa3aHue
topuamnyeckux ycnyr B cymme 10 000 pyb.

Pe3ynbTaTbl KOMMCCMOHHOM CyaebHOM
MEAVILIMHCKOﬁ JKCnepTu3bl

B xopme npensaputenbHOro paccrnefosaHus beina Ha-
3HayeHa KOMMUCCUOHHaA cynebHO-MeauLMHCKas 3KCmepTH-
3a B opoackom 6btopo cyaebHO-MeaMLMHCKONM 3KCMepTM3bl
cocefiHero pervoHa. B Komuccuio skcnepToB BowM 6 cne-
LManUCTOB, M3 HUX NATEPO C BbICLIEN KBaNUGUKALMOHHOM
KaTeropuei, BK/IOYas AOKTOpPa MeAMLMHCKWX HayK, Mpo-
deccopa ¥ rnaBHbIX BHELUTATHBLIX CMELMANNCTOB peruoHa
Mo aHEeCTe3nOoNIorMU-PeaHNMaToNorMm U CKOpon MeLuUMH-
CKOM noMoLum. IKcnepTam bbino 3agaHo BCero Tpu Bonpoca:
0 NMpUYMHE CMepTH; 0 fedeKTax, UX BUAAX W 3Tanax; o npu-
UWMHHO-CNEACTBEHHOMN CBSA3U MEXAY BbISBNEHHbIMU JedeK-
TaMu W HebnaronpuaTHbBIM UCXOAOM. JKcnepTu3a bbina Bbl-
nonHeHa 3a 147 gHen.

Komuccus aKkcnepToB He BbisiBUNa edeKToB Ha atane
CKOpOW MeAuuMHCKoW nomowm. Ha cTaumoHapHoM 3Tane
B LIPE ropoga M onepatBHOe BMelLaTeNnbCTBO rpaxaa-
HWHY A. 6bIN0 BLINOHEHO B AONYCTUMbIE CPOKU C MOMEH-
Ta obpalleHus 3a MeaMUMHCKON noMoLubio. MeaunumHckan
nomowwb B LIPE roposa M u BCMIT ropoga N bbina okasa-
Ha B COOTBETCTBMM CO CTaHAAPTaMU W KJIMHUYECKUMU Npo-
TOKONaMW, KpPUTEPUAIMM OKa3aHWS MeAMLMHCKOW NOMOLUM
MpY OCTPO HEOMYX0JIEBOW KULLEYHO HEMPOXOANUMOCTU. TeM
He MeHee 3KCNepTbl 0TMETUM Haluume AedeKToB oopmne-
HWSl MEAMLIMHCKOM [LOKYMEHTaLMK, BBUAY KOTOPbIX HE CMOrU
L0CTOBEPHO YCTAHOBMTbL MPUYMHY CMEPTU rpaxaaHuHa A.

B npencraBneHHon MegumumHcKoin KapTe u3 LPB ropo-
Aa M He Bbinn yKasaHbl MPUYNHBI BAMTENBHOIO OMepaLyMoH-
Horo nepuopga. OTcyTcTBOBanM MHTpaonepaLMoHHOe onuca-
HWe NaToNOrMYecKoro MpoLecca, NoKasaHus s Pe3eKLui
KMLLEYHWKA, TMCTONOMYECKOe UCCNeA0BaHUe OnepaLyuoHHo-
ro Marepuana, Yto He NO3BOJIIIO BbICKA3aThCS 0 XapaKTepe,
NOKanM3aumm, 3TMC0TMM U pacripoCTpaHEHHOCTH NaTonoru-
YecKoro npovecca B bproLwHon nonoctu. He Bbinn oTpaeHs!

Vol 8 (2) 2022

Russian Journal of Forensic Medicine

NPUYMHBI TSXKECTU COCTOSHWA H60bHOrO B nocieonepauu-
OHHOM nepuoge. He Gbinn odopMneHbl JoMKHBIM 06pa3om
KapTbl MHTEHCUBHOW Tepanuu.

B MeamumHckon Kapte 13 BCMI ropoaa N 6b1n0 yKasaHo,
YTO NpY NPOBEAEHUM PEAHMMALMOHHBIX MEPONPUATUI «U3
3a[IHero npoxofja BblfeneHo HoMbLIoe KONMYECTBO TEMHOIA
HWIOKON KPOBU», O[HAK0 00bEM KpOBOMOTEPU TaKKe He Bbin
yKa3aH.

B npoTokone natonoroaHaTOMMYecKoro MccnefoBaHus
“Mena Mecto crefyroulas 3anuck: «B npocsete xenyaka
oKosio 100 Mn TEMHO-KpaCHbIX CrYCTKOB KpoBu. Ha cnusucton
060s104Ke KenyaKa No Manoi KpUBU3HE B CPeHEN TPeTH 13-
BEHHbIN AedeKT avuameTpoM 1,5 ¢M, rnybuHoi A0 Mbiley-
Horo cnos. [JHo A3Bbl MOKPBLITO GMBPUHOM U CTYCTKaMM Kpo-
BM», YTO YKa3blBaso Ha 3aBepLUEHHOE KpoBoTeueHue. OfiHaKo
B MPOCBETE BCEX OTAENOB KULLIEYHUKA DbINI0 0TMEYEHO HEN3-
MEHEHHOE COAEPXHMMOE, XapaKTepHoe faHHbIM oTaenaM. Co-
rNacHo A0KyMeHTaM («B npocBeTe TOHKOM KMLLKK NONYKMA-
KOe Cepo-KENToe CoaepKuMoe. B npoceeTe TONCTOM KULLKM
X0poLLo 0opMAeHHbIE KanoBble Macchl»), KPOBb B NPOCBETE
HWXKEPACNONOXKEHHBIX OTAEN0B KULWIEYHWKA OTCYTCTBOBAA.
Mpu noBTOpPHOM CyAEbHO-rUCTONOMMYECKOM MCCNeL0BaHUN
ObIM  YCTaHOBNEHbI TUCTONOTMYECKUE KPUTEPUA 3PO3UK
Xenyaka. [uctonormyeckue Kputepumn A3BeHHOro aedexTta
CTEHKM He 0DHapyXeHbI.

B npoToKkone natonoroaHaTOMWMYeCKOro McCiefoBaHus
He Oblna yKasaHa NOKanM3auus TOHKO-TOJICTOKULLEYHOrO
aHacToM03a M pe3eKUMM TOJCTON KMLLKKM, OTCYTCTBOBAsO
ONUCaHWe NPAMON KULLKW, He Obl YCTaHOBNEH MCTOYHMK
KpOBOTEYEHUS U3 aHANBHOr0 OTBEPCTUA.

Komuccms akcnepToB He cMorna [A0CTOBEPHO YCTaHOBUTb
MPUYMHY CMEPTU rpaXKaaHuHa A., yKasaB B BbIBOAAX, YTO Npo-
BECTM CyAeOHO-MeAMLMHCKYI0 SKCMEPTU3Y OKa3aHHOM NaLueH-
Ty MEAMLMHCKON NOMOLLY N0 UMEHLLMMCS LaHHBIM He Npea-
CTaBNISAETCA BO3MOXHBIM. [10MbITOK BOCMOMHUTL MHDOPMaLO
[0MpOCOM CBULETENIEN KOMUCCMEN NPEANpUHATO He 6bino.
XoparaiicTea o nMpoBefeHUN AOMOSTHUTENBHOM MU NOBTOPHO
3KCNepTU3bl NOTEPNEBLLEN CTOPOHOM He Bbino 3asBNeHO.

B cBA3M c BbIBOAAMM 3aKIHOYEHWUS KOMUCCUOHHOW CYy-
AebHo-MeNUMHCKOW 3KcnepTU3bl MexpaioHHbIM cref-
CTBEHHbIM 0TAenoM CnefcTBeHHOro Komuteta Poccuickoii
(®epepaumn yronoBHoe Aeno Obio NPeKPaLLEHo Mo 0CHOBa-
HUWI0, NpeAycMOTPeHHOMY nyHKToM 1 yactu 1 ctatbk 24 Yro-
IOBHO-MPOLIECCYasIbHOTO KofieKca Poccuitckoit Deaepaunn®,
33 OTCYTCTBMEM COBbITUSA NPECTYNEeHMS.

PewieHue cyana nepBoy MHCTaHLUM

YuutbiBas cobpaHHble [0Ka3aTenbCTBa M pesyibTathl
[0NPOCOB BCEX rPynn cBUAETENei, Cya NPULIEN K BbIBOAY,

YronosHbIii Kopexe Poceuitckoi ®epepauum ot 13.06.1996 N2 63-®3. Cratbs 109. MpuunHeHne cMepTH Mo HEOCTOPOXHOCTH. PexkuM focTyna: http:/

www.consultant.ru/document/cons_doc_LAW_10699/639472a621d0ccfce338497548ft5d396aa96045/. [lata obpawienms: 15.01.2022.

YronoBHo-npoueccyanbHbii kopeke Poccuiickont ®epepaunm ot 18.12.2001 N2 174-03. Cratbs 24. OcHoBaHWs 0TKa3a B BO3DYMAEHWM YroIOBHOIO

[ena U npeKpalLlenus yronoBHoro fena. Pexum poctyna: http://www.consultant.ru/document/cons_doc_LAW_34481/51f0f9b575¢c26b15ac56bc0

313a17a1d6438bfd3/. [lata obpawenms: 15.01.2022.
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4To aKT CoBepLUEHMSA MeAMLIMHCKUMU paboTHUKaMu Herpa-
BW/IbHBIX [LENCTBUN, HE COOTBETCTBYIOLLMX CTaHAApPTaM OKa-
3aHWs MeAMLIMHCKOI NMOMOLLM B OTHOLLEHWM rpaaaHuHa A.,
He BbIn JOKa3aH, TaK Kak KOMMCCUS 3KCMEPTOB He CMOra
YCTaHOBUTb Hanuuue MPUYMHHOW CBA3N Mexay fedeKTamu
OKa3aHWs MeMUMHCKOM MOMOLLM M HACTYNWBLUMMM MO-
CneacTBusMKU B Buae cMmeptu [6]. UcTubl He npeactaBuim
AOMYCTUMBIX [,0Ka3aTeNbCTB, NOATBEPKAAIOLLNX MPUHUHHO-
CNIefICTBEHHYI0 CBA3b MeXAy AencTeuamu (besneicTanem)
MeIMLMHCKMX pabOTHUKOB W HaCTyMUBLLEN CMEPTBI0 TPa-
AaHWHa A., npu 3TOM X0AaTaliCTBO 0 NPOBELEHNM NOBTOPHOIA
KOMUCCMOHHOW CyAebHO-MeanUMHCKON 3KCMepTU3bI MoTep-
neBLUEN CTOPOHOW B paMKax AaHHOrO rpaxAaHCcKoro gena
He DbINo 3asIBNEHO.

3JKcnepT, y4acTBOBaBIUMA B NPOBEAEHUM IKCMEPTU3bI,
Ha cypebHOM 3acefaHuy MOATBEpPAMN (aKT HeHaanexa-
wero ohopMNEHNS MeOULMHCKON LOKYMEHTaLUUU Ha uMs
rpaxpaaHuHa A. OnHako JaHHoe 0BCTOSATENLCTBO He Nofg-
TBEPAMWIO BUHY OTBETUYMKOB B MPUYMHEHUM BPEAa U HacTy-
MeHun cMepTy rpaxaannHa A. C y4ETOM BbILLEM3NOKEHHO-
ro, B ¢espane 2021 r. cya NpULIEN K BbIBOLY, YTO NPaBOBbIX
OCHOBaHWW ANs YAOBNETBOPEHNA UCKA O KOMMEHCALMU MO-
pasibHOro BpeAa He UMeeTcs, U 0TKa3an B YA0BETBOPEHUH
UCKa B MOJIHOM 06BEMe.

OnpepeneHue cyaa anennsuMoHHOM
MHCTaHLUUK

B wioHe 2021 r. cynebHan Konnerns anennsuMOHHOM
MHCTaHUMM He cornacunach C BbIBOLAMM CyAa MepBOi WH-
CTaHLMM W 3aKII0UMUNa, 4To bpems A0Ka3blBaHUsA OTCYTCTBUS
BMHbI MEAMLIMHCKUX YYPEXAEHUNA, TAe NPOXoauUN NeyeHue
naumeHT A., BO3MI0XEHO Ha OTBETHMKOB.

OTcyTcTBME NPAMOW MPUYMHHO-CNELCTBEHHOW CBA3U
MeXOY OKa3aHWeM HeHaanexalmM 06pa3oM MeauLMHCKUX
YCNyr ¥ HacTyMeHWEM CMepTH rpaaaHuHa A. He siBnseTcs
OCHOBaHWEM Al 0CBODOMAEHUS OTBETUMKOB OT rpaxaaH-
CKO-TNpaBOBOi OTBETCTBEHHOCTU, MOCKOJIbKY B AaHHOM CIy-
yae UMeeT MecTo HenpsMas (onocpefoBaHHas) CBA3b MeX-
LY LedCTBUSMM MeIMUMHCKMX pabOTHUKOB U HACTyNUBLLE
CMepTbI0 rpaxaanuHa A. Ucxopa 3 BbIBOJ,OB KOMUCCUOHHOM
CyAebHO-MeMUMHCKON 3KCMepTu3bl, 002 MeAWLIMHCKMX Y4-
PEXAEHUA AONYCTUM TPYDble HapYLLUEHUS NpU 3anosIHEHUU
AOKYMEHTOB, 4TO NPUBENO K HEBO3MOXHOCTU YCTaHOB/IEHMS
TOYHOW MPUYMHBI CMEPTW MALMEHTA U JINL, BUHOBHBIX B €10
cmeptn. CynebHas Konnerus pacueHuna BbiLUeyKa3aHHbIE
LedeKTbl KaK HapyLIeHWe MopAAKa OKa3aHUs MeAULIMHCKON
MOMOLLM CO CTOPOHbI BpaYel 000MX MeMLMHCKUX YUpexae-
HWI, OTMEHWNA peLLEHWe CyLa NepBOiA MHCTaHLMK U onpefie-
nuna B3bickatb ¢ UPB ropoga M 1 BCMIT ropoga N B nonb3y
OTBETUMKOB KOMIEHCaLMI0 MopajibHOro Bpeda B pasMepe
1200 000 u 400 000 pybneii COOTBETCTBEHHO.
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OBCYXAEHUE

Bonpoc npaBoBO#i OLEHKW BLIBOAOB KOMUCCMOHHOM CY-
Ae0HO-MeNLMHCKOW 3KCNepTM3bl MO rpaXKaaHCKUM AenaM,
CBA3aHHLIM C HeONaronpUATHLIMM UCXOAaMU OKasaHUs Me-
OVLMHCKOW noMoLum, He HoBbli [/, 8]. Bctpevatotca ciyuan,
KOr[ia noTepneBLUas CTOPOHa, He }enas YrofoBHOro BO3Me3-
AMA Hap MeOMLMHCKMMM PaboTHUKaMK, 3asBNseT rpaxaaH-
CKWI UCK 0 KOMMEeHCaLMM MOpasibHOro Bpefa, Ha yto, cornac-
HO POCCMICKOMY 3aKOHOAATENbCTBY, MMEET MOJIHOE MPaBo.
YunTbiBasi, 4To paspelueHue nogobHoro poaa Aen Tpebyet
cneupanbHbIX MeAULIMHCKWX MO3HaHWIA, 3aKiioueHmne cyaet-
HO-MeOMUUMHCKON 3KCMepTM3bl ABNAETCA [0Ka3aTeNbCTBOM
no Aeny ANA cyaa, a LA CTOPOH — [NaBHbIM UHCTPYMEH-
TOM [10Ka3blBaHWA, CPEACTBOM OTCTaMBaHMA CBOE Mo3u-
umm [9]. B 370l cBS3u cynebHO-MeaUUMHCKOE 3aKilYeHne
JO0/KHO COOTBETCTBOBATb YPOBHIO [L0Ka3aTesIbCTBEHHOM LIEH-
HOCTW U CofiepKaTb KOHKPETHbIE OTBETHI Ha MOCTaBJIEHHbIE
nepeL, Heil BOMPOCHI, HE JOMYCKas BO3MOMXKHOCTU [ABOSIKOrO
TONKOBaHUS.

B paccmatpuBaeMoM fenie uneHbl CynebHO-3KCnepTHOM
KOMUCCUM, MMeSl B CBOMX PSLAX KIMHULMCTOB C boratbiM
MPaKTUYECKUM OMbITOM, A0CTaTO4HO (hOPManbHO MOAOLLMN
K MCCNefl0BaHMI0 MaTepuanoB, OTPAHMYMBLLMCL KPUTUKOI
TOMIbKO JMIUb MEAMUMHCKON [OKYMEHTaLMKM, MyCTb AaXe
0QOpMINEHHO! Ype3BblYaliHO HeHaasiexalmM obpasoM. He
ObINI0 NPEANPUHATO NOMLITOK AOMNOJHUTENBHOMO cbopa UH-
(hopmaumm no geny. GopMupoBaHKUe 0TBETOB Ha TpU BOMpOCa
3aHAN0 Y Komuceun 147 aHeln, 0HAKO KOHKPETHOro 0TBeTa
0 MPUYMHAX CMEPTM M NPUYMHHO-CNEACTBEHHON CBA3M TaK
U He DbINIO NOSTyYeHo.

BmecTe ¢ TeM HeobxoQMMO MOMHUTb, YTO MCCepdo0-
BaHWe MPOTOKOJIOB [LOMPOCOB WU 06bACHEHMW Mepnep-
COHana BXOAMT B KOMMETEHUMIO CyaebHO-MeaNLMHCKOM
3KCNepTU3bl, Beflb B MOKa3aHMUAX Y4aCTHMKOB mpoLecca
MOTYT COAEpIKaTbCA QaKTUYECKUe AaHHble, AOCTYMHbIE
Aanga akcneptHon oueHku [10]. bonee Toro, B HEKOTOPbIX
CNy4yaax rpaMoTHbIA aHannM3 NOoKa3aHUM MeaULMHCKUX
pabOTHMKOB MOMOraeT 3KCMEPTHOM KOMMCCUM Ocylue-
CTBUTb PEKOHCTPYKLMIO 0OCTOATENBCTB OKa3aHUA Meau-
LMHCKOI NOMOLLM U AaTb KBanMdULMUPOBaHHY0 cyaeb-
HO-MEJMLUMHCKYI0 OLEHKY Npou3oweplunM cobbiTuam
He TOJIbKO Npu HebpexkHOM 0GOpPMNIEHUU MEepBUYHOM
MEeANLUMHCKON JOKYMEHTALMMW, HO U B CNy4ae e€ NoJIHoro
otcytctausa [11].

Henb3s 3abbiBaTh TakkKe 0THOCUTENLHO HefaBHee Onpe-
aeneHne CypnebHoOW Konneruu no rpaXAaHCKUM [enam
BepxosHoro Cyma Poccuiickoit ®epepaumm ot 22.03.2021
N2 18-Kr20-122-K4°, KoTopoe MocTaBuio TOYKY B BEYHOM
crope 0 XapaKTepe MPUYMHHO-CNEeLCTBEHHOM CBA3M B [e-
nax 0 KOMMeHcauun MopanbHoro Bpeda. OTHbIHE MoO3uUUMS

¢ Onpepenexve Cyne6Hol Konern no rpaxaaHckum fenam BepxosHoro Cyna Poccuiickon @enepaumm ot 22.03.2021 N® 18-KI20-122-K4. Pexum
poctyna: https://legalacts.ru/sud/opredelenie-sudebnoi-kollegii-po-grazhdanskim-delam-verkhovnogo-suda-rossiiskoi-federatsii-ot-22032021-

n-18-kg20-122-k&/. [lata obpawienus: 15.01.2022.
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Cyfa TaKoBa, YTo Nitobas HeonpeaenéHHOCTb BLIBOLOB CY-
AeOHO-MeNLMHCKOW 3KCMEPTM3bl MOXET TPaKTOBATbCS
MPOTUB OTBETYMKOB, KOTOPbIE CaMW [0JIKHbI OKa3aTb CBOKO
HEBWHOBHOCTb, NPeACTaBMB BCE JOCTYMHbIE [JOKA3aTeNbCTBa
no geny.

B paccmatpuBaeMoM cnyyae HM UMeloLLAsCs MeauLMH-
CKas [OKYMEHTaLMs, HM 3aKJI0YEHWE KOMUCCUOHHOM cyaeb-
HO-MeAMLMHCKON 3KCMEepTM3bl He CMOMNW [0KasaTb Cydy
COOTBETCTBME OKA3aHHOM MeAMLIMHCKON MOMOLLM YCTaHOB-
NEeHHbIM MeAMUMHCKUM cTaHpapTaM. Cya pacuenun pedek-
Tbl 0)OpPMIIEHUS MEAMLIMHCKON JOKYMEHTALMM U HEBO3MOX-
HOCTb YCTaHOBUTb NPUYKHHYIO CBSA3b Kak Hecobnioaenme LIPB
ropoga M n BCMI1 ropoga N nopsgKa oKasaHus MeauuuH-
CKOM MOMOLUM W TeM caMbIM 0653an UX BbIMIATUTb UCTLAM
KOMMeHcaLyio MopabHOro Bpesa.

3AKJIKYEHUE

MpeAcTaBNeHHbIN Cnyyaii ybeauTenbHO NoKasbiBaeT Mo-
3ULMI0 Cyfia B AeNax MeAULMHCKUX OpraHU3aLmiA, CBA3aHHbIX
C HebnaronpuATHBIMA MCXOAAMW OKa3aHus MeLuLMHCKOM
nomoLun. HecMoTps Ha To, YTO HEBO3MOXHOCTb YCTaHOBMUTD
NPSMYI0 NPUYUHHO-CIEACTBEHHYH CBAA3b HEPeAKOo NpUBOAUT
K NpeKPaLLEHNo YrofioBHOTO AeNa, B COBPEMEHHOM rpa-
AAHCKOM MpoLiecce OHa NO3BONSET CyAy BCTaTb HA CTOPOHY
MoTepneBLUEH CTOPOHLI, 0 YEM HEO0BXOAMMO MOMHWTBL Yfe-
HaM 3KCMepTHbIX KOMUCCWIA. Mpu 3TOM 3KcmepTaM Henb3s
3abblBaTb 0 CBOEM MpaBe 3anpalunBaTb LOMOIHUTENbHbIE
MaTepuanbl no Aeny B Clyyae KatacTpoduyecKoi HeXBaTKu
AaHHbIX AN KOMUCCUOHHOM OLEeHKW. [paMoTHoe, BCecto-
POHHEe BbIMOSIHEHNE KOMUCCUOHHOM Cye0HO-MeANLMHCKOM
3KCMEPTU3bl MOXKET CTaTb HEOOXOAMMBIM [10Ka3aTeNlbCTBOM
HEBUHOBHOCTM MeAMUMHCKOW opranusaumn. ®opManbHbli
XKe noaxop NpeacTaBnseT cobon CyLeCTBEHHBIN lopuanye-
CKWIA PUCK U MOXET TPAKTOBATbCA CYLOM KaK HapyLueHue
MOPAAKOB OKa3aHWs MeAMLMHCKOWA MOMOLLM, MHOTAA AdXe
B TOM CNlyyae, KOrAa MeauLMHCKas MoMoLLb NOTEeHLMaNbHO
OKasblBaNnacb B COOTBETCTBUM C MPUHSATBLIMUA CTaHAApTaMu
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M peKoMeHAauunamMu, 4To B CBOK oyepenb HECET Matepuanb-
Hble nocneacTema onsa MeanUMHCKUX opraHm3aum7|.
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lpekoMaTo3HOE cocTosHME KaK ¢aKTop
HaCU/IbCTBEHHOW CMEPTU 60JIbHBIX CaXapHbIM
AUabeToM: ciyyanm M3 3KCNEPTHOM NPaAKTUKM

MN.A. Akumos'-2
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AHHOTAUNA

06ocHosaHue. [InabeTnyeckne KOMbI SIBNSIOTCS YacTbIM OC/OXHEHWEM caxapHoro gvabeta. 0bbIuHO cciefjoBaHme yrie-
BOAHOrO CTaTyca NpoBOAWUTCA NPU HEHACWBCTBEHHOW CMEPTW, BMECTE C TEM CMepTb BOSbHBIX CaxapHbiM AuabeToM MoXeT
HaCTyNWUTb NpU PasNnyYHbIX BUAAX HACUIIBCTBEHHOM CMEpTW.

Onucanue 3kcnepmHeix c/y4aes. B naHHoM nybnukaumm npuBefieHbl ABa Cyyas HACTYNeHUS HaCUNbCTBEHHOW CMepTH
y 60n1bHbIX caxapHbIM AnabeToM, NPUUMHON KOTOPbIX CTa0 NPEKOMaTo3Hoe COCTOsHUE — pasBuTHe avabeTnyeckoi (runep-
IMMKEMUYECKoit) KOMbl. B nepBoM ciyyae Tpyn MyxumHbl 56 neT 06Hapy»eH B KBapTUpe B BaHHe C BOAOW. CMepTb MyXumHbI
HacTynuna oT YTONfeHWs B NpecHol Bofe Mo acnupauuoHHoMy Tury. Bo BTopoM cnyyae MyuuHa 62 neT He cripasuics
C ynpaBnieHueM aBToMobunis W LONYCTUN ONpOKMAbIBaHWE TPAHCMOPTHOro cpefcTBa. CMepTb MyKUMHBI HacTynuna B pe-
3ynbTaTe 3aKpbITOM YepenHo-Mo3roBon TpaBMbl Tenla. B 060Mx onmcaHHbIX cnydasx NpoBOLMPYIOLLMM GAKTOPOM BbICTYNKUO
OCTpOE OCNIOXHEHME caxapHoro Anabeta B BUAE pa3BUTUA AMAbETUHECKON KOMbI (COCTOSHWUE MPEKOMBI), YTO NOATBEPKAEHO
AaHHBIMU BUOXMMUYECKOr0 UCCNEA0BAHMS KPOBU, MOYM U CTEKNOBUAHOIO TeNa rnasa.

3axsoyeHue. B cBA3W C LUMPOKMM pacnpocTpaHeHUeM 3ab051eBaEMOCTM CaxapHbIM AMabeToM cpeay HaceneHus Heb3s
3abbiBaTh 06 OCTPBIX OCNOXHEHUAX JaHHOT0 3aboneBaHus (aMabeTMyecKux KOMax), KOTOpbIE MOTYT CTaTb MPOBOLMPYIOLLWM
(aKTOpPOM HacTynneHNUs HAaCUNIbCTBEHHOM CMepTW. B cBA3M ¢ 3TUM peKoMeHAyeTCa NPOBOAMTL NoJHOe NabopaTopHoe uccne-
L0BaHWe y 6oNbHbIX caxapHbIM AuabeToM npu niobbix obcToATeNnbCTBax Aena.

KnioueBble cnoBa: caxaprM auaoer; NPEeKoMaTo3Hoe COCTOAHKE; yTONnJIeHNe B BaHHOM; adBTOTpPaBMa; 3KCﬂepTHbIl7I cny'-|a17|.
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Precomatosis condition as a factor
of violent death in patients with diabetes mellitus:
a rare case report

Pavel A. Akimov'2

! E.A. Vagner Perm State Medical University, Perm, Russian Federation
2 Perm Regional Bureau of Forensic Medical Examenation, Perm, Russian Federation

ABSTRACT

BACKGROUND: Diabetic coma is a common diabetes mellitus complication. The study of carbohydrate status is usually
conducted with non-violent death; however, the death of patients with diabetes can occur with various types of violent death.
This study aimed to describe and analyze rare expert cases of the circumstances of violent death in patients with diabetes
mellitus.

CASE PRESENTATION: This publication presents two cases of the violent death of patients with diabetes mellitus, of which
the cause was a precomatous state, which is the beginning of diabetic (hyperglycemic) coma development. The first case was a
corpse of a 56-year-old male patient who was found in an apartment in a bathtub with water. The patient died from drowning in
freshwater by aspiration. The second case was a 62-year-old male patient who lost control of the car and allowed the vehicle
to overturn. The patient died due to a closed craniocerebral injury of the body. In both described cases, the provoking factor
was an acute complication of diabetes mellitus in the form of diabetic coma development (precomatosis condition), which was
confirmed by the data of a biochemical study of blood, urine, and the vitreous body.

CONCLUSION: One should not forget about the acute complications of diabetes mellitus (diabetic comas) due to its
widespread among the population, which can become provoking factors for the onset of violent death. Therefore, conducting
a complete laboratory study on patients with diabetes mellitus, even under any circumstances of the case, is recommended.

Keywords: diabetes mellitus; precomatosis condition; bathtub drowning; traffic accidents; case report.
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SKCTEPTHAA TTPAKTIKA

AKTYAJIbHOCTb

[lnabeTnyeckne KOMbl ABNAKOTCA YaCTblM OCSIOMKHEHU-
eM caxapHoro auabeta. [Ina auddepeHumansHom auarHo-
CTUKU OMabeTUYECKMX KOM pPeKOMeHAYeTCA MCMOb30BaTh
OMOXMMMYECKMIA aHaNM3 CTEKNoBMHOro Tena rnasa [1-3].
06bl4HO MCCnefoBaHWe YrNeBOAHOMO CTaTyca NPOBOAWT-
CS NPU HEHACUNbCTBEHHOW CMePTH, BMeCTe C TEM CMepTb
BONbHBIX CaxapHbIM AMAbeTOM MOXET HacTynuTb MpK pas-
JINYHBIX BUAAX HACUNTbCTBEHHOM CMepTW. [Tpy HacUNbCTBEH-
HOW CMEepTW AWarHoCTMpyeTcs OCHOBHAs MPUYMHA CMEepTH,
HO 0DbIYHO He TPAKTYITCS BHYTPEHHWE (aKTOpbI, NpuUBes-
LKMe K Tpareamu.

Lenb uccnefoBaHus — onucaHue U aHanu3 peaKux aKc-
NepTHbIX CIy4aeB 00CTOATENLCTB HACTYMIEHWSA HACUNBbCTBEH-
HOW CMepTM Y BONbHBIX CaxapHbIM AuabeToM.

MPUMEPbLI U3 MPAKTUKH

B nmaHHoW nybnuKaumm npuBefeHbl ABa CNyyas Ha-
CTYNNEHUs! HaCWUNLCTBEHHOM CMepTH Yy OONbHBIX CaxapHbIM
AMabeToM, MPUYMHON KOTOPbIX CTano NPeKoMaTo3Hoe CocTo-
fHWe — pa3BuTMe AnabeTUyecKoi KoMbl. M3BecTHO, YTo pas-
BUTUE MabETUYECKON (FMnepriiMKeMYecKoin) KoMbl NPOAOI-
JKAeTCa [0Aro — OT HEeCKONbKUX YacoB A0 24 4 u bonee.
B noctMopTanbHOM nepuose AMarHOCTUHECKUM KpUTEpUEM
YKa3aHHOM KOMbI SIB/ISETCA PE3KO MOBbILIEHHOE COAEPIKaHe
rIOKO3bl B CTEKIOBMAHOM Tene rnasa — >17 mmone/n [1].
NMeloTcA AaHHbIe, YTO KOMAaTO3HOE COCTOSHUE MOXKET pas-
BUTbCA U NPU COAEPIKAHWM TTIIOKO3bl B CTEKIIOBUAHOM Tene
rnasa >10 Mmonb/n [4]. OfHaKo, N0 HALIUM JaHHbLIM, COCTO-
SIHWE NPEKOMbI HauMHaeTCa e npu 9 MMonb/n [5].

JKcnepTHoe Habnogexue 1

06cToATenbcTBa TpaBMbl. Tpyn MyXumHbl 56 NieT 0bHa-
PYXEH B KBapTMpe B YTPEHHEEe BpeMs B BaHHE C BOJOM.

Pe3ynbTtathl cyaebHo-MeguUMHCKOrO MccneaoBaHus
Tpyna. Kakux-nubo TenecHbx NOBPEXAEHUI NPU UCCNERO-
BaHWM Tpyna He obHapyxeHo. lpu BHYTpeHHEM uccnefoBa-
HWW Tpyna obHapyKeHb! CNeAyHoLLME XapaKTepHble NPU3HAKK:
TEMHO-BULLUHEBAS XMAKas KPOBb B MONOCTAX cepaua, benas
MesKony3blpyaTas neHa B JbIXaTeNibHbIX NyTAX, nATHa Pac-
ckasoBa-Jlykomckoro—llanbtayda nog nnespoii.

Pe3ynbTtathl ructonormyeckoro uccneposanus. Oua-
roeas aMdu3eMa NEro4YHoW TKaHW, 04YaroBblM anbBeonsp-
Hblii OTEK, 04aroBble MHTPaasnbBEONSAPHbIE KPOBOU3NMUSAHMS.
OcTpoe BEHO3HOE MOSHOKPOBME BHYTPEHHWUX OpraHoB. [le-
PULLENNIONAPHO-NEPUBACKYNSAPHBIA OTEK FONOBHOrO MO3ra,
nepuBacKyNApHbIe KPOBOWU3NUAHWUA B BELLECTBE rOI0BHOMO
Mo3ra, AUCTpodUYecKUe M3MeHeHUs HelipoHoB. lapeHxuMa-
TO3HasA AUCTPOdUA BHYTPEHHUX OpraHoB.

PesynbTaThl TOKCMKOJIOTMYECKOT0 UCCNef0BaHuS.
Mpu cynebHo-XxMMUYECKOM Mccne0BaHUM KPOBU U MOYM Me-
TOLLOM ra30-}KMAKOCTHOW XpoMatorpadmmn 3TUNoBLIN U Apy-
rve CnupThbl He 0BHapYHEHbI.
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Pesynbrathl 6uoxumuyeckoro uccneposaus. Coaep-
aHue rnukoremornobuHa 20,1 MKMonb GpyKTO3bl Ha rpamMMm
remornobuHa (pedepeHTHbIM MHTepBan — Ao 7,0), roKo3bl
B Lie/IbHOM KpoBu — 16,5 MMonb/n, B Moye — 64,3 MMorb/n,
B CTEKJIOBUAHOM Tenie rnasa — 12,1 mmonb/n. CopnepiaHue
aueroaueTata B Moye 12,0 MMonib/N, B CTEKIOBUAHOM Tene
rnasa — 1,0 MMonb/n.

3akIloumUTeNbHbIN Cyfe6H0-MeULMUHCKUIA
JUarHos

OcHosHoU. YTONNeHWe B MpecHOM BoAe MO acnupauu-
OHHOMY TUMY: TEMHO-BULUHEBas XMAKas KPOBb B MOMOCTAX
cepaua, benas Menkonysbipyatasi neHa B AbIXaTeslbHbIX Ny-
14X, NATHa PacckasoBa—JlykoMckoro—[lanstayda nog nnes-
poii. epuuennionapHo-NepuBacKyNApHbIA OTEK FOJ0BHO-
ro Mo3ra, NepuBacKynspHble KPOBOM3NUSHUS B BELLECTBE
roI0BHOTO MO3ra, AUCTPOdUUECKUe U3MEHEHUS HEpOHOB.
OuaroBas 3M¢m3eMa NErOYHO TKaHW, 04aroBblii anbBeoNsp-
Hblii OTEK, 04aroBble MHTPaanbBeONsAPHbIE KPOBOU3NMSHNSA.
OcTpoe BEHO3HOE MOSIHOKPOBUE BHYTPEHHUX OpraHoB.

®oHosbIl. [leKOMNEHCUPOBaHHbIM CaxapHbld Auaber.
[lnabetnuyeckasn Koma.

Conymcmeyrowul. ATepocKiepo3 apTepuii roloBHOMO
MO3ra, NoyeK. [apeHxMMaTo3Has AMCTPOGUS BHYTPEHHMX Op-
raHos. [Inddy3Ho-04aroBbIi rHOMHbIA NaHKpeaTuT, NaHKpeo-
¢unbpo3. MHoHO-PUBPMHO3HAA MHEBMOHUS, MHEBMOCKIIEPO3.
lepuBacKynspHbIi KapavocKknepos. [nomMepynocKiepos, He-
(bpocknepos.

3KcnepTHoe HabnogeHue 2

06cTosATENbCTBA TpaBMbl. MyunHa 62 neT He cnpaBui-
€Al C ynpaBfieHMeM aBTOMOOUNIA Ha [opore MeX Ay HaceneH-
HBIMU MYHKTaMM1 1 [,ONYCTUN ONPOKMAbIBaHUE TPAHCMOPTHOMO
cpeqacTBa. B pesynbrare MyuMHa CKOHYanCs Ha MecTe npo-
UCLLIECTBUSA.

PesynbTathl cyse6HO-MeAULMHCKOTO MCCNef0BaHuUSA
Tpyna. [pu HapyXHOM uccnefoBaHMM 06HapyMeHbl YiLnb-
NeHHble paHbl HA NULE, CCafUHbl Ha JMLE U BOJIOCUCTOM
4acTW ronoBbl, KPOBOMOATEKW Ha JMLE, CCaMHbI U KPOBO-
NOATEKU HAa KOHEYHOCTAX, B NPOEKLMW Kpbisia NOAB3/0LLHOM
Koctu cnesa. OtMevaetcs otcytcTaue |l u Il nanbues cronsi,
Ha MecTe KOTOpbIX COPMMPOBaHbI KynbTU. Msrkue TKaHm
HorTeBoW QanaHru IV manbua neBoW CTOMbI BYpO-KENTO-
ro UBeTa, Ha OLWYMb MOTHbIE, Cyxue (raHrpeHa). Mpu BHY-
TPEHHEM UCCNEeS0BaHUM YCTaHOBMEHbI CybapaxHouaanbHble
KPOBOM3/ISHUSA B NPOEKUMUM JIOOHBIX U TEMEHHbIX AOJIEN,
Mo BCEM NOBEPXHOCTAM NONYLLIAPUA MO3XEUKA, KPOBOU3NMUSA-
HWe B 3KeJTy[04KM rOJI0BHOrO Mo3ra (06bEMoM okono 10 mn).
3aKpbITble NEpeNOMbl HUKHEN TPETY JIEBOIA NIEYEBOM KOCTH,
a TaKkKe nepenoMbl pébep co BTOpOro no cebMoe Cnesa.

Pe3ynbTaTbl TOKCMKOJIOTMYECKOr0 WCC/EA0BaHUS.
Mpy cynebHo-xMMUIECKOM WCCnef0BaHM KPOBY M MOYM METO-
[,0M ra30-uAKOCTHON XpoMaTtorpadmm 0bHapyKeH 3TUNOBbIN
CMUPT B KPOBM B KOHLeHTpauum 1,6%, B Moye — 2,1%o. Me-
TUNOBBIN, MPONWIOBLIE, BYTUIOBLIE CMIUPTBI HE 0OHAPYKEHBI.
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Pesynbtathl 6MoxuMuueckoro uccnepobauus. Coaep-
XKaHvie ramKoreMornobuHa 19,5 Mkmosb GpyKTO3bl Ha FpaMM
remMornobuHa, roKo3bl B LefibHoin Kposn — 10,7 MMonb/n,
B Moye — 165,0 MMonb/n, B CTEKNOBUOHOM Tene rnasa —
9,0 MMonb/n. AueTtoauetaT B Mouye W CTEKIIOBUOHOM Tene
rnasa He onpepenseTcs.

3aKuI04UTENbHDIN Cye6HO-MeaULMHCKMUIA
AMarHos

OcHosHoll. 3aKpbiTas YepenHo-Mo3roBas TpaBMa: Cyb-
apaxHoMAanbHbIe KPOBOM3NMSHUA B MPOEKUMM JIO6HBIX
W TEMEHHbIX [JONiel, N0 BCEM MOBEPXHOCTAM MOMyLLApUN
MO3XEYKa, KPOBOM3/UAHME B KEMY[0YKU FONIOBHOTO MO3ra
06bemom okono 10,0 mn, ywmbneHHble paHbl Ha fuue, cca-
LVMHbI Ha JIULE W BOJIOCUCTOM YacTu rofoBbl, KPOBOMOATEKM
Ha n1Le, KPOBOM3MMSHNSA B MAMKWE TKaHW ronoBbl. BeHosHoe
MOJIHOKPOBUE BHYTPEHHUX opraHoB. OTEK rosioBHOro Mo3ra.

Conymcmeyrowjud. XpoHuyeckas uwemmyeckas 6onesHb
cepaua. OuddysHbIn MeNKooYaroBblii KapAWOCKIEepos.
¥uposas auctpodus neyenn. MaHkpeodudbpos. CaxapHblii
AvabeT (LEKOMMEHCMPOBaHHbIN): pe3Koe MOBbILIEHWE CO-
LEepXaHus TIMKoreMornobuHa u rnioKossbl B KpoBu. [aHrpe-
Ha IV nanbua neBoii cTOMbl. 3aKpbITble NEPEIOMbI HUMKHENH
Tpetn nesoi nneyeBoin Koctu, [I-VIl pébep cnesa. CcaguHbl
Ha NeBOM npefnneybe, Ha NIEBOW KUCTW, B NPOEKLMM Kpblia
MoAB3[0LUHOI KOCcTU cneBa. KpoBOMOATEKM Ha NpaBblX JIOK-
TEBOM CyCTaBe W Nnnieye, Ha neBoM befpe.

KoHueHTpaums 3Ttunosoro cnupta B KpoBu 1,6%q,
B Moye — 2,1%o.

OBCYXAEHUE

ObHapyeHue Tena B BaHHO/ BCErAa Bbi3blBaeT MOBbI-
LUEHHOe BHUMaHWe MpU McCiefoBaHuM Tpyna. Vmelowmecs
JUTepaTypHble JaHHbIEe MOKa3bIBAIOT, YTO HACTyMIeHWe CMePTU
B BaHHe 6onee yem B 70% cBsi3aHo ¢ yTonneHueM [6]. MoTeps
CO3HaHWA U, KaK CNefiCTBUE, YTOMIEHWE B BaHHE Yallle CBA3aHO
C pa3BUTMEM ULLIEMUYECKOTO NPUCTYNa, NEPELO3VPOBKOI alKo-
rofisi, HapKOTUKOB, C NPUCTYNOM 3nunencuu [6]. Mopa3no pexe
yTOMN/EeHMe B BaHHOM BCTpeyaeTcst KaK cymump [7]. B nepeom
0M1caHHOM Cryyae Habnioganack Kiaccuyeckas KapTuHa yTo-
MnneHns B Bofe. TaK Kak My)X4MHa NPY XU3HW COCTOST Ha Y4ETe
no nosofdy 3aboneBaHus caxapHbIM Auabetom, To bbin mpo-
BELEH OMOXMMWYECKWIA aHanu3 KPOBMW, CTEKIOBUAHOIO Tena
rnasa v Mouu. Ha oCHOBaHMM MONYYEHHBIX Pe3ynbTaToB bbuio
NoATBEpPXAEHO AaHHOe 3aboneBaHMe, a TaKKe YCTaHOB/EHO
Hayano pasBuTHA AMAbETUYECKON KOMbI — MPEKOMATO3HOE
COCTOSIHWE, KOTOPOE U MPMBENO K OCHOBHOM NMpUYMHE CMEPTH.

Bo BCEM Mupe oTMeuaeTcs poCT LOPOXKHO-TPAHCMOPT-
HOM TpaBMbl. Haubosbluee yucnO CMepTeNbHBIX WUCXOA0B
NPUXOAMTCSA Ha TPaBMy, MONYYEHHYK B CasioHe aBTOMObHU-
N, NpY 3TOM Ha [0Mi0 BOAUTENeN npuxoautcs bonee 1/3 ot
0bLuero yncna norvbwumx [8]. MpucTynbl cepaeyHoii HepoCTa-
TOYHOCTH, MH(APKTa MMOKapa, HeBPONOTMYECKUe paccTpom-
CTBa ABNSAIOTCA CaMbIMKU YacTbIMU MPUYMHAMU HECHACTHBIX
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C/ly4aeB NpM yrpaBieHUM aBTOTPAHCMOPTHLIMU CPEACTBAMU.
Hemanyto ponb urpaet npu 3TOM aJKorosibHOe OMbSIHEHME,
a TaKe nepeyToMIeHWe W 3ackinaHne BOAMTENS 3a PynéM
[9-12]. Mony4eHHble TpaBMbl YacTO MACKUPYKOT MPUYMHY,
NPUBELLIYI K Tparefuu, Mo3TOMy KOMIJeKCHoe cyneb-
HO-Me[IMLMHCKOE WUCCrief0BaHME TPYMa, a TaKKe U3yyeHue
UcTopui bone3HM, AaHHBIX 0BCTOATENLCTB fena No3BoNsHT
YCTaHOBMTb NePBOHAYasbHbIN (haKTop, NPUBEALLMIA K CMEPTH.
Bo BTOpOM 0MnmMcaHHOM criyyae NpoOBOLMPYIOLLMM MOMEHTOM
noTepu ynpasneHus aBToMobunem crasno coctosHue auabe-
TMYECKON MPEKOMBI, YTO NMOATBEPKAEHO AaHHbIMK nabopa-
TOPHbIX UCCNeA0BaHWI (MOBLILLEHHOE COZlEPIKaHUE ITHOKO3bl,
Npex e BCero B CTEKIOBMAHOM Tefe rnasa) [1, 5].

TakuM 06pa3soM, B MepBOM Cly4ae CMepTb MyXUMHbI Ha-
CTYNWUNa OT YTOMJIEHUS B NPECHOI BOLe NO acMUpaLYOHHOMY
TUMy, BO BTOPOM CJly4ae — B pe3y/bTaTe 3aKpbIToN Yepen-
HO-MO3roBoW TpaBMbl. B 060Mx 3KCNepTHbIX HabnaeHusx
NPOBOLMPYHLLMM (PaKTOPOM BbICTYMKI0 OCTPOE OCNOXKHEHWE
caxapHoro nuaberta B BUe pa3BuTUA LUabeTUHECKON KOMbI
(MpexkoMaTo3HOe COCTOSHME B BUAE OTNYLIEHHOCTH, COMOpa
WnKM cTyropa), NpyUBeLLeNn K Tpareguu.

3AKJTIOYEHUE

B cBsi3M ¢ LWMpOKMM pacnpocTpaHeHueM 3aboneBaeMo-
CTW caxapHbiM AvabeToM Cpeau HacenieHWsi Henb3si 3abbi-
BaTb 06 OCTPbIX OCNOXHEHWUSIX AaHHOro 3aboneBaHus (oua-
beTnyeckux KoMax), KoTopble MOTYT CTaTb MPOBOLMPYIOLLUM
(aKTOPOM HaCTyMeHNs HaCUNbCTBEHHOW CMepTW. B cBsA3u
C 3TUM peKOMeHJyeTcs MPOBOAMUTL MOJSHOe abopaTopHoe
uccneaoBaHmue Y 60bHBIX CaxapHbIM AnabeToM npu Nobbix
obcToATeNbCTBaX Aena.
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CyaebHo-MeAMLMHCKOE 3HAYEHUE AaHHbIX
peHTreHorpaduu B onpeaesieHUU JaBHOCTU
Avadu3apHbIX NepenoMoB:

CAy4yau U3 IKCNEpPTHOU NPaKTUKK

10.5. JIn"-2, M.B. BuwwHskosa', B.A. KnesHo'

! MocKOBCKMiA 061aCTHO HayYHO-MCCeA0BaTeNbCKMIA KIMHAYECKUA MHCTUTYT uMenn M.®. Bragumupckoro,
Mocksa, Poccuiickas Pepepaums
2 MpuMopcKoe Kpaesoe 6opo cyfebHO-MeMLMHCKOI 3KcnepTu3bl, BnaausocTok, Poccuiickan ®eaepaums

AHHOTAUMA

AxkmyansHocme. Tpu npoBeeHUn cyAebHO-MeaMLMHCKONA 3KCNEPTU3bl NOTEPEBLLUMX, 0OBUHAEMBIX U APYTUX JIUL, 3Ha-
UMMBIM SIBISIETCA ONpefeneHne JABHOCTM NepesioMoB. 3T0 NO3BOSIAET JKCMEPTY Cpasy JKe onpefenuTbCcs B BOMpOCe Npu-
UWMHHO-CNEACTBEHHOMN CBA3M 0BHApYXEHHOW Y NOAIKCMEPTHOr0 CKENIETHOM TPaBMbl C COBBITUAIMM, ONMUCAHHBIMU B MOCTAHOB-
JIEHUM 0 Ha3HaYeHUU CyAebHO-MeaMLMHCKONM 3KcnepTu3bl. OcobeHHo 3To KacaeTcs Cyyaes, KOrAa IKCNepTM3a NPOBOAMUTCS
Mo MeAULIMHCKUM OKYMEHTaM, T.e. 0 TEM WM UHBIM MPUYMHAM OTCYTCTBYET BO3MOXHOCTb CyAe6H0-MeMNLMHCKOro ocMoTpa
NoJ3KCNepTHOrO, KOra UMEKOT MECTO YTauBaHWE Wi UCKaXEHWe 00CTOATENbCTB NPOUCLLECTBMS, @ CNELCTBEHHBIM OpraHaM,
TeM He MeHee, He0b6X0AMMO NPUHATL peLLeHne No AeNy U YCTaHOBUTb UCTUHY. 3a4acTylo MeaULIMHCKWE JOKYMEHTbI, 0COBEHHO
Mnpu 0AHOKpaTHOM 0bpaLLeHUK 38 MeAWLIMHCKOM NOMOLLbIO, HE COLLepIKaT J0CTaTONHOM MHOPMALMM O KITMHUYECKON KapTUHe
nepenoMa, OnucaH1e NOKanbHOro cTaTyca CKyLHO UM OTCYTCTBYET BOBCE. B TakuX criyqasx 0fAHUM U3 BaXKHEMLUMX UCTOYHM-
KOB MHbOpMaUMn Ans 3KCnepTa ABNSKOTCA JaHHbIe PeHTreHorpaguu (peHTreHorpaMMBbl B 3NIEKTPOHHOM BMAE WM Ha PEHT-
reH-NneHKe, KOMMbIOTEPHbIE TOMOMPaMMBbl), U3yYeHUe KOTOPbIX NO3BOMISET SKCNEPTY CAeNaTh BbIBOALI 0 MeXaHU3Me TpaBMbl
W [LaBHOCTM NepesioMoB. M3yueHue nuTepaTypHbIX MCTOUHUKOB MO TEME HE BbISBUIIO TOYHBIX KPUTEPUEB ONpefeneHus AaB-
HOCTM NepenoMOB Ha OCHOBaHWM U3yYeHWsl Pe3yNbTaToB PEHTTEHOOMMYECKUX MeTOA0B 00cnef0BaHNa B cyaebHO-MeuLMH-
CKOM acrekTe.

Onucanue 3xcnepmHo20 c/y4as. B npefcTaBieHHoOM crnyyae U3 NpakTUKM 0BHapYKeHHbIe Y MOAIKCNEpPTHOro uLa nepe-
NIOMbI N0 ABHOCTU HE COOTBETCTBOBA/IM OMMCAHHBLIM B MOCTAHOBNIEHUW COBLITUAM NPOMCLLECTBUS, 0HaKO BPa4yoM-XMpyp-
rOM He ObIM pacLieHeHbl Kak «CTapble» U He UMeloLLMe OTHOLLEHUS K YKasaHHbIM 0bcToaTenscTBaM fena. Wccneposanue
npunaraeMblx K Aeny peHTreHorpamm no3soiuno cynebHo-MeAMUMHCKOMY 3KCMEPTY ONpesenuTCs BO BPEMEHHBIX paMKax
06HapyXeHHbIX MepesioMOB W YCTaHOBUTb OTCYTCTBME MPUYMHHO-CNEACTBEHHON CBA3W HACTOALLEN TPaBMbl C yKazaHHbIMM
B NOCTaHOBIEHUM COBLITUAMMU.

3arnoyeHue. AHanU3 3KCMEPTHOTO Cyyas NO3BONSET NPUMTU K BbIBOAY O BAXKHOCTW UCCELOBaHMSA [aHHbIX PEHTTeHO-
rpaduv caMuM cyaebHo-MeIULMHCKUM 3KCMIEPTOM UMEHHO B acNeKTe onpefeneHns LaBHOCTU NepenoMoB.

3Havyumocme dns cydebHol MeduyuHbl. [pUBEEHHBIN CIyqali U3 NPaKTUKW JEMOHCTPUPYET HEODX0AUMOCTb KpUTUYe-
CKOro nofxofa cyaMeA3KcnepTa Kak K npefAcTaB/ieHHbIM MeAULIMHCKUM AaHHbIM, Tak U K CBeEHUAM, COAepKaLlUUMCs B Ma-
Tepuanax npeABapUTeNIbHON NPOBEPKM MK YIONOBHOIO AeNa, a TaKKe BaXXHOCTb CAMOCTOSATENILHOMO U3YYeHUs pesynbTaTos
PEHTreHoNIorMYecKoro 0bcnefoBaHNs NOA3KCNEPTHONO.

KnioueBble cnoBa: aBHOCTb NepenoMoB; AuMadu3apHble NepenoMbl; CynebHO-MeAMLMHCKasa PEHTreHONorus; Bpep
3A0POBbI0.
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Forensic significance of X-ray data in the definition
prescription of diaphyseal fractures:
a case from expert practice

Yulia B. Lee" 2, Marina V. Vishniakova !, Vladimir A. Klevno'

! Moscow Regional Research and Clinical Institute, Moscow, Russian Federation
2 Primorsky Regional Bureau of Forensic Medical Examination, Vladivostok, Russian Federation

ABSTRACT

BACKGROUND: Determining the prescription of fractures is important when conducting a forensic medical examination of
victims, accused persons, etc. This allows the expert to immediately determine the causal relationship of the skeletal injury
found in the sub-expert with the events described in the decision on the forensic medical examination, especially in cases when
the conducted examination according to medical documents may be concealed or distorted of the incidental circumstances;
thus the investigating authorities need to decide on the case and establish the truth. Often, medical documents, especially in
cases of a single request for medical help, do not contain enough information about the clinical picture of the fracture, with
limited or missing descriptions of the local status. In such cases, one of the most important sources of information for the
expert is radiography data (radiographs in electronic form or on X-ray film and computed tomograms), which the study allows
the expert to conclude the mechanism of injury and the prescription of fractures. The study of literary sources on this topic did
not reveal the exact criteria for determining the prescription of fractures based on the study of the X-ray examination results
in the forensic aspect.

CASE PRESENTATION: The description of a case from practice was provided. In our practice, a case with fractures that
did not correspond to the events of the described incident in the resolution as found by the sub-expert, and these fractures
were not regarded by the surgeon as “old” and unrelated to the specified circumstances of the case. The presented radiograph
examination allowed the forensic medical expert to determine the time frame of the detected fractures and establish the
absence of a causal relationship of this injury with the events specified in the resolution.

CONCLUSION: The analysis of this expert case allows us to conclude the importance of examining the radiography data by
the forensic medical expert to determine the description of fractures.

SIGNIFICANCE FOR FORENSIC MEDICINE: The presented case from the practice demonstrates the need for a critical
approach of the forensic expert, both to the presented medical data and the information contained in the materials of the
preliminary examination or criminal case, as well as the importance of an independent study of the X-ray examination results
of the subject.

Keywords: prescription of fractures; diaphyseal fractures; forensic radiology; harm to health.
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AKTYAJIbHOCTb

B pykoBopncTBax 1 MoHorpadmsx no Ny4eBoii AMarHocTm-
Ke [aHbl YCPeAHEHHbIE CPOKW KOHCONMAALMM NepenoMoB.
B xope nmpousBoacTBa CynebHO-MeAMLMHCKON 3KCNepTu-
3bl NOTEPMEBLUMX, 0OBMHSAEMBIX U APYrMX NIL, BaXKHeMLLee
3HayeHWe MMeeT OMpejesieHe AaBHOCTM 0DOHApYKEHHbIX
Y MOL3KCMEPTHBIX TENECHbIX MOBPEXAEHWUA, B TOM uMC-
ne nepenomoB [1-6]. CTaguu penapaTMBHOrO OCTeOreHesa
OMUCaHbl B KNACCMYECKMX TpyAax No peHTreHonormu [7-9].
B nmerowmxcs Ha [aHHbIA MOMEHT IUTEPATYPHBIX UCTOYHM-
Kax OTPaXeHo OmpejesieHne LABHOCTU NepesioMOB MPEexae
BCET0 C YY4ETOM CEKLMOHHBIX, FUCTONOTMYECKUX METOZ0B UC-
cnenoBanus. WHdopmaumsa no onpefieneHuio 4aBHOCTU CKe-
NETHOW TPaBMbI Ha OCHOBaHWM PEHTTEHOIOMMYECKUX METOA0B
obcnefoBaHNs OrpaHUYeHa U CBOAUTCA MPEUMYLLECTBEHHO
K pe3ynbTaTaM WUCCNefoBaHUiA, CBA3aHHbIX € 3PhEKTUBHO-
CTbi0 OMEepaTMBHOO JIEYEHUS NEPENIOMOB Pa3NIUYHON JOKa-
JIN3aLMN UM e C TPYGHOCTAMU 3aXKMBNIEHUS NepesioMoB
Ha (oHe onpefenéHHoro npemopbuaHoro goxa [10-17].

Ocobylo KaTeropuio cOCTaBnAT ciyyan HabmoLaeMbix
NPOTMBOPEYMIA B MaTepuarnax npeLBapuTensHON NPOBEPKH
WNW YrONOBHOIO AeNa, a TakkKe B MeLULIMHCKUX JOKYMEH-
Tax, KacatoLumxcs 06CTOATENIbCTB NONYHEHNS TPaBMbI U Bpe-
MEHW BO3HUKHOBEHMSA NOBPEXAEHUI. B cnyyasx ckeneTHoi
TpaBMbl NMepesioMbl B CTaAUM KOHCONMAALMM WiN TONHO-
CTbH0 BOCCTaHOBMBLUME CBOK LENOCTHOCTb 3a4acTylo Onu-
CblBAOTCA B MEOMUMHCKUX [OKYMEHTaX KaK «CBEXUe»
W BbICTABAAIOTCA B 3aKJTOUUTESbHBIN KIIMHUYECKUIA AMarHo3
NeyallMMM BpadaMi, YTO MOXKET 0TPA3UTbCA HA pesynbTa-
Tax cyaebHO-MeaMUMHCKON 3KCMEepTU3bl, MPUBECTU K 3KC-
NepTHLIM OLIMOKAM U, BO3MOXHO, POKOBbLIM NOCNEACTBUSM
ana gurypantos aena. OcobeHHo 3To KacaeTcs MeLULMH-
CKUX AOKYMEHTOB, KOTOpble COCTaBJfiEHbI BpayaMu-TpaB-
MaToiioraMmu UM XMpypramu npefenibHo CKato, cofepar
KpaTKyl MH(OPMALMIO 0 KITMHUYECKON KapTUHE CKEeNeTHON
TpaBMbl U NIOKaJNbHOM CTaTyce NocTpajaBLuero, 1Mbo BoBce
He MMEeKT TaKoro onucaHus. B Takux cutyaumsx bonbluoe
3HayeHue MMeeT BO3MOXHOCTb UCCNEA0BaHUA PEHTTEeHO-
rpamMM NoA3KCNepTHOro caMUM BpayoM cyaebHo-MeauumH-
CKMUM 3KCNEpPTOM.

Llenb uccnenoBaHus — AEMOHCTpaLMs npuMepa 3KC-
MEepTHOM OLEHKM [aHHbIX peHTreHorpadum npu cKeneTHoM
TpaBMe 1A peLLeHWs BOMPOCa 0 AABHOCTM NEpeNoMOoB.

NMPUMEP U3 NPAKTUKU
06cTosTeNbCTBA TPaBMbI

CynebHo-MeaMUMHCKasA 3KCMepTM3a HasHayeHa yyacT-
KOBbIM ynosiHoMoueHHbIM 15.10.2021 B pamMKax Matepuana
MPOBEPKM MO (aKTy obpalLeHns 33 MeAULIMHCKOW NOMOLLbIO
B LIeHTpasbHyto panoHHyio bonbHuuy (LPB) rp. P., 1987 ropa
POXAEHMS.

13 noctaHOBNEHMSA 0 Ha3Ha4YeHUM CyAebHO-MeAMLMHCKOM
3Kkcnept3bl: «20.07.2021 okono 18.00 rp. P., Bo3BpalLasch
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AOMON M3 TOproBoro LeHTpa «0mumn», yaapwunics Horom
o 6opaiop, N0 HEOCTOPOXKHOCTU MPUYKHMB cebe TenecHble
noepexaeHus. Bnocnepcteum oH obpatunca B KIBY3 LIPB.
21.07.2021 B pmexypHyto yactb OMB[ Poccum no H-ckomy
OKpYry NOCTYNUo 3asBnexue ot rp. P., B KOTOPOM OH npocuT
NpeKpaTuTb AanbHeullee pa3bupaTtenibCTBO, TaK KaK NpeTeH-
31 HU K KOMY HE MMEET, U NPUBEKATb HUKOTO HE XENaeT,
TeNecHbIe NOBPEXAEHUS NPUYMHUN cebe caM Mo HEOCTOPOXK-
HOCTU».

ﬂ,aHHbIe MeAULUUHCKUX AOKYMEHTOB

N3 ambynatopHoro xypHana KIBY3 LIPE usBecTHo,
yto rp. P., 1987 ropa poxaenus, 20.07.2021 B 23:55 oc-
MOTpeH BpayoM-xupyproM. Mo aaHHbIM aHaMHesa, TpaBMa
nonyyeHa okono 30 MWH Hasap Npu LOPOXKHO-TPAHCMOPT-
HOM MpouclLecTBUN (Hae3n aBToMobwunA). OkasaHHas no-
MOLLb: NepBUYHas xupyprideckas obpaboTka patbl. MMaum-
€HT HanpaB/ieH Ha peHTreHorpaduio npason roniexu. Mocne
peHTreHonornyeckoro obcnefoBaHUs BbICTaBNeH AMArHo3:
«YwubneHHas paHa npaBoii roneHn. 3aKpbITblii Nepenom
bonbluebepLoBon KOCTU?»

Ip. P. Ha 3KcnepTu3y He NpefcTaBeH, B NOCTaHOBMEHUM
YKa3aHo, YTO OH KaTeropuyecku oTKasancs oT cynebHo-Me-
OVLMHCKOr0 ocMoTpa.

Pe3ynemamel  peHmaeHon02u4ecko20 06cnedosaHus
om 20.07.2021. CynebHO-MeOMLMHCKUM 3KCMEPTOM WU3y-
YeHbl [Be UM(POBbIE PEHTIEHOrpaMMbl B 3M1EKTPOHHOM
BUAE Ha KOMMaKT-aucke Ha umsaA P., 1987 roga poxaeHus:
Ha peHTreHorpamMMmax CpefiHel-HUKHel TPETU NpaBoM roNeHu
C 3aXBaTOM rOJIEHOCTOMHOrO CycTaBa B NpsMoiA U BOKoBOIA
MPOEKLMAX «CBEMMX» KOCTHO-TPAaBMAaTUYECKUX U3MEHEHUI
He BbisBNeHo. OnpenenseTcsa CTapbliii CPOCLLMIACS NEpenoM
HWXHeN TpeTn aAnadusa 6onbLuebepLoBoOi KOCTU U aHanormy-
HbliA CTapblii NepenoM HKHel TpeTn auadmsa ManobepLio-
BOW KOCTU (Ha 0[{HOM YpOBHe C NepenoMoM bonbLuebepLioBoil
KOCTH) C XOpOLUO BbIPAXKEHHOM, NIOTHOW KOCTHOM MO30J1bi0,
MpU3HaKaMu NepecTporKY KOCTHO TKaHW. JIuHuM nepenoMoB
He NpOCMaTpUBAlITCA, UMEKT MECTO BbipaXKeHHas NocTTpaB-
MaTudecKas aedopMaums aumadusoB, UCTOHYEHWE U aedop-
MaLms KOPTUKANbHOMO CNosi B MPOEKLMU ChOpMMPOBaHHOIA
KOCTHO# Mo3onm (puc. 1, 2).

OBCYXOEHWUE

B paHHOM cnyyae obpaliaet Ha cebs BHMMaHue Heobxo-
AMMOCTb KPUTMYECKOr0 NOJX0/a Bpaya K OLIEHKE KaK COoCTo-
AHWA NALMEHT], TaK M K JaHHBIM €ro PeHTreHON0rMYecKoro
06cnenoBsanms. Mel BUAMM, uto nepenoMbl bepLoBbIX KOCTEN
C HECOMHEHHbIMU PEHTTEHOIOMMYECKUMM NMPU3HAKaMMU KOH-
conuaaumMm buinn pacLieHeHbl BPauoM Kak «cBexuex. B xoge
0CMOTpa NOCTpafaBLLUEro XMpYproM U nocne uccneoBaHus
UM PEHTTEHOJIOTMYECKNX CHUMKOB Bbin BbICTaBNIEH NpeaBa-
PUTENbHBIN AMarHo3: «3aKpbITbiA Nepenom bonbLuebepLoBoi
KOCTU?», NPUYEM [OKTOPOM YKa3aHo, YTo TpaBMa MosyyeHa
«30 MUH Ha3apy.
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Puc. 1. PeHtreHorpamma
MpaBoii rofeHn B NpAMOi
npoekumu. Crapble cpoc-
LUMeCS NEepenoMbl HIKHEN
TpeT anadu3oB bepLoBbIX
KocTei.

Fig. 1. Radiograph of
the right shin in a direct
projection. Old fused
fractures of the lower third
of the tibial diaphysis.

B xome uccnepoBaHus CyaMensKCNepTOM PEHTreHo-
rpamMm rp. P. ycTaHoBMEeHbI U OMKUCaHbl HECOMHEHHbIE NpK-
3HaKM KOHCOMMAMPOBAHHOTO nepenioMa 6epLoBbIX KOCTEN,
AaBHOCTbIO OT OAHOr0 roaa 1 bonee, ¢ NpU3HaKaMn XPOHU-
YeCKOoro nocTTpaBMaTUYecKoro octeoMmenuta bonbLiebep-
LOBOM KocTU. M3yyeHne npeacTaBneHHbIX PEHTreHorpamMm
MO3BOJIANIO 3KCMEPTY NPUATM K BbIBOAY, YTO AaHHbIE nepe-
JIOMbl HE UMEIOT OTHOLLEHMA K BblLLEONUCaHHbIM COBLITUAM
ot 20.07.2021, noatoMmy cynebHO-MeAWLMHCKON OLEeHKe
He nojaJiexar.

3AKJIKYEHUE

CwTyaumu, Koraa KOHCONMAMpPOBaHHbIE NEpEeNioMbl pac-
LEHMBAKOTCA BPayOM KJIMHUYECKOr0 Mpoduns «CBeXei»
TpaBMOW, HEpeLKM B 3KCMEPTHOW NpaKTuKe. AHanu3 Bbl-
LIenpuUBEEHHOrO CNydYas CBUAETENbCTBYET O BaXHOCTM
UCCNeL0BaHUA PEHTrEHOrPaMM HENoCpeACTBEHHO CynebHo-
MeAMLMHCKUM 3KCMepTOM, 4To No3BonseT usbexatb owu-
BoK B onpeeneHnn JaBHOCTM NEPENOMOB. YUMTbIBas Ke TOT
(aKT, KTO [laHHble 3aKJIYEHUs KCrepTa NoXAaTCs B 0CHOBY
06BUHUTENBHOTO 3aKJTKOYEHNS, MOXKHO CO BCEW OTBETCTBEH-
HOCTbIO CKa3aTb, YTO ONpeAeNieHNe AABHOCTM MepesioMoB
Ha OCHOBaHWW Pe3y/bTaToB PEHTTEHOOMMYECKUX METOLLOB
UCCNe0BaHMA eCTb BaXKHeWLMiA acneKT paboTsl cynebHo-
MeIMUMHCKOro 3KcnepTa. lpaBuibHas OLEHKa pesynbTaToB
peHTreHorpadumu noMoraet u3bexarb He TOSIbKO IKCMEPTHbIX
OLMBOK, HO U, NOPOK, POKOBLIX MNOCNEACTBUI ANs GUrypaH-
TOB YrofoBHbIX AeN. [laHHbIl acneKT no3BoseT paccMaTpu-
BaTb CyAebHYI MeaMLIMHY KaK AUCLMNIIMHY, PacroNoXKeHHYH0
Ha CTbIKe pa3sHbix 06nacTei MeAMLMHBI, B TOM YUCTIE U PEHT-
reHomormm.
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Puc. 2. PeHtreHorpamma
KOCTEN nNpaBoW rOJIEHN
B 60KoBOM npoekumm. Cta-
pble CPOCLUMECS NEepeNoMbl
HWXHeW TpeTn anadumsos
bepLoBbIX KOCTEN.

Fig. 2. Radiograph of the
bones of the right tibia in
lateral projection. Old fused
fractures of the lower third
of the tibial diaphysis.

AO0MNOJIHUTE/IbHO

WUcTouHunkm dpuHaHcupoBaHms. PaboTa BbiNosHeEHa N0 MHULMATMBE
aBTOPOB He3 NprBneYeHUs HMHAHCUPOBaHWS.

KoHdnuKT uHTepecoB. ABTOpbI AEKMAPUPYIOT OTCYTCTBME ABHBIX
1 NOTEHUMaNbHBIX KOHQIIMKTOB MHTEPECOB, CBA3aHHBLIX C NMybnMKa-
LiMen HacToALLeN cTaTby.

Bknap aetopoB. H0.b. JIn — cbop AaHHbIX, HamWcaHWe CTaTby;
M.B. BuiuHskoBa, B.A. KneBHO — CyLLIECTBEHHbIM BK1aA B KOHLENLMIO
MCCNe0BaHNS, BHECEHME B PYKOMUCh CYLLECTBEHHOM MPaBKM C Lie-
Jbl0 MOBBILLEHNA HAYYHOM LLEHHOCTM CTaTbi. ABTOPbI NOATBEPKAALOT
COOTBETCTBME CBOEr0 aBTOPCTBA MeXayHapoaHbIM Kputepuam ICMJE
(BCe aBTOPbI BHEC/M CYLLECTBEHHbIN BKITaA B Pa3paboTKy KOHLEMLMK,
MpoBeAEeHME UCCea0BaHMS M MOLTOTOBKY CTaTbit, 0406pMAM BUrHamb-
HYI0 BEPCHIO CTaTbM Nepeq, NybnmKaLyed, Bblpasunm corfiacue Hectu
OTBETCTBEHHOCTb 3a BCE aCMEKTbl MCCIeA0BaHuS, N0APa3yMEBAIOLLYI0
Ha[Nexallee M3yYeHre W peLLeHre BOMpoCoB, CBA3aHHbIX C TOYHO-
CTbHO UN [106POCOBECTHOCTLIO 100V YacTh pabaThl).
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K Bonpocy o6HapyxeHua ¢parMeHTOB nperpagbl
U CHapsjaa npY OrHecTpesibHOM TpaBMe
(cnyyad U3 npaKTUKK)

C.B. Jleoros" 2, M.B. Munuyk' 3, M.A. Cyxapesa?, 10.M. LakupbsHosa'2

1111 [aBHbIA roCcyAapCTBEHHbINA LiEHTP CyAeBHO-MeNLIMHCKIX N KPUMUHAIMCTUYECKUX 3KCnepTns, Mockea, Poccuiickan ®eaepaums
2 MOCKOBCKMIA TOCY1aPCTBEHHbIN MeAMKO-CTOMATONIOMYeCKMil yHuBepeuTeT umenn AWM. EBaokumoBa, Mocksa, Poccuiickas Qepepauns
3 PoCCIACKMI1 HaLMOHabHBIA MCCIe0BaTeNbCKUA MEANLIMHCKIA YHuBepcuTeT uMenn H.W. Miuporosa, Mockea, Poccuiickas ®epepaums

AHHOTALMA

06ocHosanue. Mpy HazHaYeHUM CyneOHO-MeANLMHCKUX IKCEPTU3 B C/ly4ae OrHECTPESIbHOM TpaBMbl NPaBOOXPaHUTENb-
Hble OpraHbl MHTEPEeCyoT BOMPOCHI HaJM4MA Nperpasbl B MOMEHT BbICTPEsa MeX/y TeNOM YenoBeKa W iyNibHbIM CPe3oM CTBO-
Na OrHecTpesibHoro opyus. [lns nabopaTopHoro uccnefoBaHUs MoryT ObiTb HanpaBMeHbl U3bATbIE C TPyNa NPUBHECEHHDIE
YaCTULbI, KOXHBIN JIOCKYT UM 0AEXAA C NOBPEXAEHUAMMU.

OnucaHue 3xcnepmHo20 c/ay4yas. Hamu npeacTaBneH cyyaii M3 3KCNEpPTHON NPaKTUKM, AEMOHCTPUPYIOLLMIA BO3MOXHOC-
T YCTAHOBJIEHMS HANMYMA YacTUL, MPerpaabl Ha OKPYKatoLLMX NpeAMeTax Npu orHecTpenbHoi TpaBMe. ObHapyeHue dpar-
MeHTOB nperpagbl (Tpunnexkca — n0b0Boro cTexkna aBToMobUNA) Chirpano BeAyLUyl pofib B A0Ka3biBaHUM MPUYACTHOCTU
NoA03peBaeMoro K paccrieyeMoMy npoucluectsuio. OnucaHbl HapyLLEHUS 3KCNEPTHOWM METOAMKN U3BATUA YacTuL, (TONbKO
B OJHOM CJ/lyyae, NpU LiefleHanpaBieHHOM MOMCKE MUKPOHANOXeHWN, nponsseéH cbop Matepuana ¢ ofexabl Ha creum-
anbHbIi YrNepoaHbIA CKOTY) M OLIEHKW NOJYYeHHbIX AaHHbIX, KOTOpble CMOCOBCTBOBaNM COCTAaBNEHMI0 HEBEPHBIX BbIBOZOB
B 3aKJIO4YEHUM IKCMEPTa.

3kcneptamu OFKY «111 naBHbIi rocyAapcTBEHHBIA LIEHTP CyAeOHO-MeANLMHCKUX U KPUMUHANUCTUYECKUX 3KCMEpTU3»
MuHo60poHbI Poccum BbiNonHEHO NOBTOPHOE UCCNeA0BaHME YKa3aHHbIX 0OBEKTOB, @ TaKIKe NPOM3BEAEHbI IKCNEPUMEHTaSTb-
Hble OTCTpesbl MULLIEHEN aHaNorM4HbIM OpY)XMUEM Yepe3 aHanornyHyto nperpagy. lpefacTaBneHbl BO3MOXHOCTY COBPEMEHHOM
CKaHMpYIOLLeN 3N1EKTPOHHON MUKPOCKOMUM W 3HEpProAMCcnepcvoHHOr0 aHann3a, No3BosISoLLME YCTaHOBUTb He TOJIbKO Hanu-
Yue YacTWL nperpagbl Ha NpefMeTax OKpYXatowlei 00CTaHOBKM, HO W BbIABUTb MPU3HAKW OTHECTPESIbHBIX MOBPEXAEHUN
OAEX[bl W TeNa YenoBeKa, paspyLUEHHbIE YacTULbl CHAPAAA, @ TakKe YCTAHOBUTb 3/IEMEHTHbIN COCTaB BCEX 0BHapYMeHHbIX
MUKPOYaCcTUL.

3aknioyenue. MpoaeMoOHCTPMPOBaHbI METOLONOTMYECKME NPODesibl B YCTAHOBNEHUN HaMUMA (aKTa NPOXOXAEHNUS OrHe-
CTPeNIbHOr0 CHapsAa Yepe3 nperpagy B C/ly4ae OrHeCTPesbHOW TpaBMbl. PaspabaTbiBaeMas HaMKu B HacTosLLee BpeMs Me-
TOAMKA UAEHTUDUKALMM GParMeHTOB OrHECTPENIbHOTO CHapAAA M YacTUL Nperpajbl HanpaBieHa Ha peLleHre AaHHOM npo-
bnembl NYTEM COBEpPLUEHCTBOBAHMSA COOTBETCTBYIOLLMX METOO0B UCCEL0BaHMSA B CyAEOHOIH MeULMHE N KPUMUHAUCTUKE.

KnioueBble cnoea: CI)paFMEHTbI nperpagbl; TPUNJIEKCHOE CTeK0; pa3pyLlleHne OrHeCcTpesnibHOro CHapAaaa; CKaHupytlowaa
3JIEKTPOHHaA MUKpOCKonus; 3HepFO,D,VICI'IepCMOHHin;1 aHaJn3.
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Detection of fragments of an obstacle
and a projectile in a gunshot injury
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ABSTRACT

BACKGROUND: Law enforcement agencies look for the presence of an obstacle between the human body and the muzzle of
a firearm at the time of the shot when assigning forensic medical examination of a firearm injury. Imported particles removed
from the corpse, a skin flap, or damaged clothing could be sent for a laboratory examination.

CASE PRESENTATION: Here, we present a case from expert practice which demonstrates the possibility of establishing
the presence of barrier particles on surrounding objects in the case of a gunshot injury caused to a person. In the given case,
detecting the fragments of an obstacle (triplex — the windshield of a car) played a leading role in proving the suspect’s
involvement in the incident under investigation. Described are the violations of an expert method of particle removal (in one
case only, the material obtained from the clothing was placed on a special carbonic adhesive tape during a targeted search of
micro overlays) and evaluation of the obtained data which contributed to incorrect findings in the expert’s conclusion.

Experts of the Federal State-Owned Institution “111 Main State Center for Medical and Forensic Examinations” conducted
a re-examination of the above-stated objects, as well as experimental target shooting with similar weapons through a similar
barrier. Presented are the possibilities of modern scanning electron microscopy and energy dispersion analysis, which allow
not only to establish the presence of barrier particles on surrounding objects but also to identify the signs of gunshot damage
inflicted upon a human body and clothing, identify the destroyed projectile particles, and establish the elemental composition
of all the detected microparticles.

CONCLUSION: This study demonstrated the methodological gaps in establishing the existence of a passage of a firearm
projectile through an obstacle in the case of a gunshot injury. The methods for identifying the fragments of a firearm
projectile and particles of an obstacle, which we are currently developing, are aimed at solving this problem by improving the
corresponding research methods in forensic medicine and science.

Keywords: fragments of an obstacle; triplex glass; destruction of a firearm projectile; scanning electron microscopy; energy
dispersion analysis.
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SKCTEPTHAA TTPAKTIKA

OB0CHOBAHUE

Mpu HasHayeHun cynebHO-MeANLMHCKUX 3KCNepTu3
B Clyyae OTHECTPeNbHOM TPaBMbl NPaBOOXPaHUTESIbHbIE Op-
raHbl MIHTEpPEeCyeT B TOM YMC/Ie BOMPOC O HanWyuW nperpagsl
B MOMEHT BbICTPENa MeX Y TENOM YeNIoBEKa U AyNbHBIM Cpe-
30M CTBOMA orHectpenbHoro opyxusa [1]. Hanbonee obwime
NpU3HaKKM Nperpagbl, KOTopble 00bIYHO OLLEHUBAIOT IKCMEPTHI
Mpu UccnesoBaHUM TPyMa UM JKWUBOTO JINLA — Hanuume Yac-
TUL nperpagsl B 061acTu noBpexaeHus, gedopmaums nynm
1 eé boKoBOE BXOXKEHMeE B TeNo. Hannume Yactuy nperpagsl
MOXET ObITb YCTAHOBNIEHO KaK HEMOCPeACTBEHHO Ha Tpyne
MpU ero CEKUMOHHOM WUCCNIef0BaHMM C MPUMEHEHUEM YBe-
JMuMTENbHBIX NPUOOPOB, TaK M BNOCNEACTBAW NPY NPOBefe-
HWM 1abopaTOpPHbIX UCCNEeA0BaHNUN NOCPEACTBOM Pa3UYHbIX
BM,0B MUKPOCKOMUM, B TOM YUCIIE CKAHUPYIOLLEN 3NEKTPOH-
HO MuKpockonuu (scanning electron microscopy, SEM)
C PEHTreHOBCKMM 3HEProAMCNePCHOHHBIM aHanNM3oM (energy
dispersive X-ray analysis, EDX).

[na nabopatopHoro uccnefoBaHNs MoryT BbITb Hanpas-
NeHbl U3bATbIE C TPyNa NPUBHECEHHBIE YACTULbI, KOXHbINA
NOCKYT C MOBPEXEHNEM WU OAEXKAA C NOBPEXAEHUAMM.
Bonpoc o Hanuuuu nperpagbl U € YacTuL, NP1 OrHECTPESib-
HOM TpaBMe 00ObIYHO CTABUTCA Crie0BaTeNEM B OTHOLLEHUH
noTepnesLLero, y KOTOPOro MMeNUCb OrHeCTpesibHble no-
BpEeX[AeHMs, yalle Bcero, cMepTenbHble. 0fHaKo B Haluei
3KCMEepTHOW MpaKTUKe BCTPETUAICH Cilyyal, KOrfa yKasaH-
Hble BOMPOCHI 6binn NoCTaB/ieHbl CeA0BaTeNIEM B OTHOLLE-
HWW YenoBeKa, pacnonarasLlerocs nobamsoctu ot notep-
MeBLUEro, CKOHYaBLLErocs 0T OrHEeCTPe/bHbIX MOBPEXAEHHUIA
Ha MecTe npoucLuecTBUs. B paMKax cynebH0-MeAMLIMHCKOI
MeMKO-KPUMUHANUCTUYECKON 3KCNEepTU3bl ObiNo Heobxo-
AMMO YCTaHOBWUTb, HaXOAWIUCh NI MOTEPNEBLUMA U NOJO-
3peBaeMblil YesIoBEK B MOMEHT MPUYMHEHWSA NoTepreBLLeMY
OrHecTpesibHOM TpaBMbl B cafoHe aBToMobuns, uam nogo-
3peBaeMblii CoBepLUan BLICTPEsbl U HAXOAMICA Ha 3HAY-
TeNIbHOM YAaneHun OT NOTEPNEeBLUEr0 BHE YKa3aHHOMO aB-
ToMobuns.

NMPUMEP U3 NPAKTUKU
06cToATeNbCTBA NPOUCLUECTBUS

B oHoM 13 paitoHoB MockoBckom 0bniacTv bbin obcTpensH
aBTOMObBUNL Mapkn BMW. lMpounsBeaeHo 4 BbicTpena B nobo-
BOE CTEKII0 co cTopoHbl Bogutens K. B pesynbtate obctpena
BOAMTENb aBTOMObUNA Norub Ha Mecre. [Maccaxmp nepeaHero
cupenus L. nocne BTOpOro BLICTPENa NoKWHYI CaioH aBToMO-
Buns 1 cnpsTancs, KypTka ero octanach Ha Kpecne nepeaHero
naccaxupckoro cuaenms. Mo 0gHOM U3 Bepcui creposarens,
KoTopas bbina no3xe NosioXKeHa B OCHOBY 0OBMHUTENILHOMO
3aKTovenms, naccaxmp L. B canoHe aBToMobunsg B MOMEHT
obcTpena oTcyTcTBOBanN (Ha MepefHEM MacCcaUpCKoM cupe-
HWM pacnonaranach TONIbKO ero KypTKa).

lNpuHsaB 3a aKcuoMy akT, yto npu npobutum noboso-
ro cTeKkna 06pasylTcs BTOpPUYHbIE CHapsiibl — OCKOJIKY

1.8,N02, 2022
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CynebHas MeamumHa

TPUNIEKCHOIO CTEKNA, CNleJ0BaTeNb PeLUmnn NpoBepuTh, UMe-
I0TCS JIN OCKOJIKM TPUNJIEKCHOTO CTEKIA Ha OAEXAE NacCcayu-
pa LL. C atou uenbio opexaa LU., a Takke norubiiero Boam-
Tens K. bbina nepeaaHa Ans uccnefoBaHus B CMEKTPanbHYHo
nabopatopuio (B paMKax NpoBefieHUs KOMMNEKCHON cyneb-
HO-BannMCTUYECKON, FeHETUYECKOW W CMEeKTPanbHOW 3KC-
MepTM3bl) 0AHOM0 M3 FOCYAapCTBEHHbIX CyneOHO-3IKCNEpPTHbIX
yupexaenuit Poccuitckoit ®epepaumnn (TC3Y). B pesynbrarte
NPOBefEHNs IKCMEePTU3bI YCTAHOBNEHO, YTO rpaxaaquHa L.
Ha MecTe NacCcaXWpCKOro CMAeHUn He bbino.

MpeacTaButenn 3awutbl 06BMHAEMOr0 YCOMHWUAUCH
B BbIBOAAX YKa3aHHOr0 3aK/I04YeHWS IKCNEPTa, U IKCnepTaMm
OTKY «111 [naBHbIM rocyAapCTBEHHbIN LIEHTP cyaebHo-Me-
OMUMHCKUX U KPUMMHANMCTUYECKMX 3KCNepTu3» MuHobo-
poHbl Poccuu BbiNo Ha3HayeHo MOBTOPHOE WCCeL0BaHUE
yKa3aHHbIX 00BbEKTOB. B paMKax M3ydyeHus nepBUYHOIA
3KCNepTM3bl YCTaHOBNEHb AedeKTbl U3BATUA MaTepuana,
a UMeHHO: 00pa3Lbl MUKPOHAMOXEHWIA CO BCEX NPeMeTOB
ofexabl bblnM nonyyeHbl METOAOM MOOYEPEAHOro BCTPS-
XMBaHUA Haj nucToM bymaru. ToNibKO B OLHOM CIlydae,
Mpy LeneHanpaB/IEHHOM MOMCKE MUKPOHANIOMEHWM, Mpo-
u3BeféH cbop MaTepuana ¢ KypTku L., usbsaton U3 aBTo-
M0obunA, Ha cneunanbHbli YrnepoaHbId CKoTY. Pe3ynbTarthl
npoBeféHHbIX B IC3Y nccnenoBaHuii npeAMeToOB 0AeXAbl
Ha HanMuMe YacTuL CTeKNa, B COOTBETCTBMM C KOTOPbIMM
MUKPOYaCcTULbI MaTepuana obHapyKeHbl TOMIbKO Ha KypTKax
K. u LLl., BHeceHbI B Tabninuy.

Mpn nepBWYHON cneKTpanbHOM 3KcnepTu3e 6Obin cpe-
NaH NPOMEKYTOYHbIA BbiBOA: «COBOKYMHOCTb MOJYYEHHbIX
Pe3ynbTaToB YKasbiBaeT Ha TO, YTO OCKOJIKM CTEKNa U3 aB-
TOMObUNIA MMEKT 0AMHAKOBblE MOp(hONOrMYecKUe NpU3Ha-
KM C MMKpOYacTULaMM CTeKna, o6HapyeHHbIMU B OChINK
c opexapbl K. n kyptku L. (13 aBTOMOGMASA), M 0OLUMIA UC-
TOYHMK NPOUCXOXKIEHUNY.

B paspene 3akntoueHus «Boiogbl» Bbinn npeacrasne-
Hbl MPOTUBOPEYaLLMe WUCCef0BaTENbCKON YacTU LaHHbIe:
«B cBf3K € OTCYTCTBMEM YaCTULL CTEKIIA Ha CBUTEPE U [KUH-
cax naccaxmpa LLl. akcnepTamu cenaH BbiBof, 4TO Nof0o3pe-
BaeMbii L. He Haxoouncs B canoHe aBTOMOGWNA B MOMEHT
COBEpLLEHNS BbICTpenoB. B canoHe aBToMobuns Haxoaunacb
TONBKO Ero KypTKa.

Takum o06pasoM, Npu U3ydeHUM W aHanu3e pe3ynbTaToB
CNeKTPasbHOro MUccnefoBaHWs KOMMAEKCHON bannuctuye-
CKOM, FEHETUYECKOW W CMEKTPasbHOW IKCMEpPTM3bl BOSHUKIU
criedytoLme BOMpOChI K BbIBOAAM 3aKJTH0HEHMS JKcnepTa:

1) noueMy Ha cBuTEpe U AXMHCax norubluero BoauTens
K., KoTopbil B MOMeHT obcTpena aBToMobunsi 0fHO3HaYHO
Haxo4wWnCs B €ro canoHe, YacTuLbl CTeKNa He 0bHapyXeHbl
(Mpv TOM, YTO Ha ero IULE UMENUCh NOBPEXAEHNUSA OT MENKMUX
0CKOJIKOB cTeknal);

2) YTO MOCMYXWNO OCHOBAHWEM [ANs BbIBOAA O TOM,
4YTO Ha BCex npeaMeTax opexabl K. MMelTcs 0CKONIKKM CTeK-
na, X0TSl OHU 0BHapYKeHbI TOJBKO Ha ero KypTKe;

3) KaKvie MIMEHHO anKMOCMIMKaTLI 0BHapYKeHbI Ha BCeX
npeLMeTax OAEXAbl U K YeMy OHU OTHOCATCS;
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Tabnuua. CpaBHUTENBHAA XapaKTEPUCTMKA HANOXEHMIA HA OJEXE YYaCTHUKOB KPUMMHANBHOTO CobbITUS
Table. Comparative characteristics of traces on the clothes of participants of a criminal event

IneMeHT ogexapl | Naccaxup L.

| Bopgutens K.

Yactuupl PacTUTEeNIbHOr0 NPOUCX0XKOeHNA,

KypTka CeuHeL,. MUKpoYacTUL, CTeKNa Her.

MOYBEHHOI0 NPOUCXOXAEHUA, aNlOMOCUNIUKATBI.

MVIKpO‘-IaCTVILI,bI CTeKna

LleneHanpagieHHbIl NOUCK: MUKPOYACTULbI CTEKNA

Yactuupl PacTUTEIbHOr0 NPOUCXOXKAEeHNUA,
NOYBEHHOI0 NPOUCXOXKAEHUA, aNOMOCUNIUKATDI.

Cautep
MuKpoyacTuL, cTekta HeT

Yactuupl PaCTUTENbHOI0 NPOUCXO0XAEHUA,
NOYBEHHOI0 NPOUCXOXAEHUA, aNTlOMOCUNIUKATDI.

JDKMHCBI
MWKpoYacTuL, cTeKna Het

YacTuubl pacTUTENbHOTO0 NPOMCXOXAEHNS,
MOYBEHHOrO NPOUCXOXIEHMS, alOMOCUIUKATI.
MukpouacTuy, ctekna Het. Kposb

YacTuubl pacTUTENbHOTO MPOUCXOXAEHMS,
MOYBEHHOT0 MPOUCXOXKLEHWS, aNOMOCUIIUKATDI.
MukpouacTuy, ctekna Het. Kposb

4) KaK pacueHNTb 0bHapy»KeHWe YacTuL, CBUHLLA Ha KypT-
Ke nogo3pesaemoro L.;

5) N0 KaKoW NpuyMHe YacTb NPeAMETOB 0AEXAbl ucche-
[0BaHa MyTEM BCTPAXMBAHMS, @ YacTb — LiefleHanpaBeH-
HbIM MOUCKOM C NMOMOLLbIO YrNIEPOJIHOTO CKOTY3;

6) noyeMmy npu KOMMNEKCHOW cyaebHOM 3kcnepTuse
He Y4YMTbIBaIUCb [aHHbIE 0 HOpPManu3auun [BUMEHUS CHa-
PsAa Npy NPOXOXAEHUN UM Nperpagbl U3 TpunieKca?

3KCI'IepMM9HTaﬂbHaFI 4acTb uccnenoBaHuAa

B paMkax uccnepfoBaHusi HamMu Mpou3BefeHbl 3KCne-
PUMEHTaNbHbIE OTCTPENbl MULLEHEW yepe3 nperpagy —
TpUnneKcHoe NoboBoe CTeKkNo aBToMobunei Mapku BMW
pasnuuHbix Moaenei. C yyétoM MHpopMaumu M3 3aKiio-
yeHus akcnepta C3Y, uto BogmuTens aBToMobuna nornb
OT OrHECTPESbHbIX NOBPEMAEHMIA, MPUYMHEHHBIX BbICTpena-
MW U3 aBTOMaTa 0X0THUYbEro KapabuHa «Caira» nof naTpoH
5,45x39 MM, aKcnepUMeHTasnbHbIe 0TCTPEsbI NPOU3BOAUIUCH

U3 aHanoruyHoro opyxws. Becero 6110 nponssesneHo 30 BbI-
cTpenoB ¢ pacctosHui 2—-30 M. Bupeosanucb sKcnepuMeH-
TOB OcyLlecTBnsfack Buaeokamepon Sony RX0 ¢ vactoToi
1000 kappoB B CeKyHAy.

Wcxopns v3 aHanu3a [aHHbIX CKOPOCTHOW BMAE03anucu
YCTaHOBJIEHO, YTO OCKOJIKW, 06pa3yeMble NMpu NPOXOXAEHUM
aBTOMOOWNIBHOTO TPUMEKCA, PacnoNoKEHHOrO NOL, YriioM
30-60° K TpaeKTOpuM npuLennBaHus, BblbpacbIBaOTCA
B pe3ynbTaTe BOJIH CATUA U pa3psaxeHns, GopMupyoLLmXcs
npu yfnape cHapaga o cTekno. HanpaeneHue Bbibpoca ockon-
KOB 3HQuUMTENbHO OT/IMYAETCS OT TPAEKTOPWM NONETa CHapsaa
¥ IMHUM NPULLENTMBAHMS, NOCKOSbKY BbIBPOC C ThIBHOM No-
BEPXHOCTU NPOMCX0AMT No HopManu (puc. 1).

JlaHHbIA 3KCMepTHBIA Clyyaln NOKasasncs HaM [0BOJIbHO
MHTEPECHBLIM, MOCKONIbKY KaKkux-nvMbo MeToaMK no ycTa-
HOBJIEHMI0 0COOEHHOCTEH YacTUL, paspyLUeHHOW mperpagbl
¥ NpoLUeALIero Yepe3 Heé OrHECTPEesIbHOr0 CHapsaa B Ha-
cTosiLLee BpeMsa He uMeeTcs. B To ke Bpems ucnonb3oBaHue

Puc. 1. HanpaBnenue BbIGpoca 0CKOKOB (MYHKTUpHbIE IMHUM) Mocie Npo6UTUSA TPUMIIEKCHOTO CTEKITa OT/IMYAIOTCA OT TPAeKTOpUM NoNéTa
CHapAAa M IMHUM NPULIENMBAHUA (CTITOLLIHAS JIMHHS).

Fig. 1. The direction of the release of fragments (marked with dotted lines) after penetrating the triplex glass differs from the trajectory

of the projectile and the aiming line (marked with a solid line).
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IKCNEPTHAA TPAKTUKA

coBpeMeHHbIX MeToAoB MccnepoBawus (SEM/EDX) nosso-
ngeT ycTaHOBWUTb 0cobeHHOCTH o0bHapyMMBaeMbIX yacTuu
U cneumdnyHble MPU3HAKW OrHECTPENbHbLIX MOBPEXAEHUH,
0[IHO3HAYHO [J0Ka3bIBAIOLLMX OTHECTPENbHbIN XapaKTep pas-
PYLLEHUA Mperpagpl U CHapAaAa, a TakkKe NpoBEeCTU WX Kap-
TUPOBaHWe (MoyYeHUe KapT pacnpeseneHus 3NeMeHToB) [2,
3]. TaK, Npu 3KCnepuUMeHTaNbHbIX OTCTpenax Yepes TPUMIEKC,
BbIMOSIHEHHBIX B paMKaX NpoBEAEHHOO UCCNeA0BaHMS, HaMu
Bbino ycTaHOBNEHO:

* Hanuuue pasnnyHbIX YacTuL, Nperpabl: OTIOMKM CTeK-
na (YacTuubl 0AHOTO CNosi CTekna no dopme, npubam-
JKalOLLENCs K MmapannenorpaMMy, pasmepamm ot 66 o
500 MKM); OCKONKM CTekna (YacTUUbl TPeyrofibHoM
unu TpaneuneBmaHon ¢opmbl pasmepamm ot 10 ao
65 MKM); KpOLUKOBUIHbIE OTIOMEHUA YacTUL, CTEKNA
(4acTUbI C TEHAEHLMEN K Napannenorpammy U Te-

/

80-5.48-skin_perifar2 2077 30 um
Cho MAG: 1400x HV:15kV WD:146mm Px: 0.15pm
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Tpaszpy pasmepamu 0T 1 1o 9 MKM); OCKOJIKM CTeKa,
CNEKLMeECH C MeTa/ioM cHapsaa (OCKOMKW UMenu
HaJoXEeHWs CBMHLA CO BCEX CTOPOH, CBUHEL, B BUAE
MOTEKOB M 3aTEKOB MOKPbIBaN NOBEPXHOCTb CTEKIA);
puc. 2;

HaM4mMe pasnMyHbIX YacTUL, Mynn: hparMeHTbl CHaps-
Aa (YacTuupl cHapsaa, 0bpa3oBaBLUMecs B pesysbTate
€ro paspyLueHus npy BCTpeYe C Nperpagoi, Ha KoTo-
pbiX 0BHapyXuBanocb NPUBHECEHWE YacTULL CTeKNa);
chepuyeckme yacTuUbl MeTansa U HanoXeHuin pac-
MNaBNeHHOro MeTana B BUAE NYK (MMEKT 04uH uc-
TOYHWUK — pacnyaBNeHHYI0 FOJIOBHYH YacTb CHapaAaa),
pasMep cdepuuecknx Yactuy ot 10 go 20 MKM, pas-
Mep HaNOoXeHWW pacnnaBfieHHOro MeTania B BULE
nyx — go 150 MkM (puc. 3);

* MpU3HaKM TEPMUYECKOrO [EHCTBUS;

] e B

80-5.45-skin_perifer2
Chi  MAG: 1400x  HV: 15 KV WD: 14.6 mm

L]

Puc. 2. Ockonky TPUNNEKCHOTo CTeKNa (YacTuLbl paspyLLeHHOl nperpaabl): @ — MUKpodoTorpadus; b — KapTUpoBaHMe, 3NIEMEHTHBIN

COCTaB YacCTuubl.

Fig. 2. Fragments of triplex glass (particles of the destroyed barrier): @ — micrography; b — mapping, the elemental composition of

the particle.

90-5.45-sekond_wound 2299
Ch0 MAG:1789x HV:15kV WD:1d4mm Px: 0.3 pm

Puc. 3. OparMeHT orHecTpesibHOro CHapsiia C Ha/loXeHUeM Ha MOBEPXHOCTY YacTUL, CTersa: @ — MUKpodoTorpadus; b — KapTUpoBaHMe,

3/1EMEHTHBII COCTaB YacTuLbl.

Fig. 3. A fragment of a firearm projectile with glass particles superimposed on the surface: a — micrography; b — mapping, the elemental

composition of the particle.
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* COCTaB 3N1eMEHTOB, XapaKTepHbIX 415 MaTepuana npe-
rpagbl (KpeMHWWA, KanbLuii, HAaTpUiA, anloMUHKIA), f0-
MOJHUTENbHBIX (GAKTOPOB BbICTPENa W METaioB, U3
KOTOpbIX COCTOMT CHapag, (CBMHEL, CypbMa, Kamnui).

Mo HaleMy MHEHWIO, pasnMume pe3ynbTaToB CreKTpanb-
HOr0 WUCCNef0BaHNA, BbIMOIHEHHOMO B PaMKaX KOMMIEKCHO
cynebHo-6anIMCTUUECKON, TEHETUYECKOW M CMEKTpanbHOW
3KcnepTu3bl B [C3Y, 1 npoBeAEHHBIX HaMK 3KCNEpPUMEHTaNb-
HbIX OTCTPENOB MOTYT BbITb 06 BACHEHDI CReaytoLLMM 06pa3oM.

1. MNposenéenHoe B MC3Y cnekTpanbHoe uccnefoBaHue
B paMKax MOMCKa NMPUBHECEHWUA Ha OAEKAE BbIMOSHEHO
C HapyLLeHeM TpeboBaHuii, NpeLbABNSEMbIX K NOBEAEHMIO
nofo6HbIX IKCMEPTH3: NONYYaTh OChINb C OAEX[b BCTPSAXU-
BaHWEM WM NPOCTYKWUBAHWEM OfeX bl AOMYCTUMO NpU no-
MCKe KPYMHbIX YacTuy, (3T0T cnocob npuMeHseTcsa npu no-
MCKE OCKOJIKOB CTEKNA WM YacTWL, NaKOKpacku, HanpuMep
npu aBToTpaBme). [pn orHecTpenbHbIX NOBPEXAEHUSAX ApO-
bneHne MaTepuana NpoMCXoanT Ha MUKPOYACTMLbI, pa3Mepbl
KOTOpbIX CW/IbHO BapbWpYIOT, Npu 3TOM Haubonee KpymHble
He pocTuraloT muiuMetpa. KpoMe 3toro, Beibpoc vactuu
HEOAMHAKOB: KPYMHble JIETAT Ha Hebonbluoe paccTosiHue
noj, LUMPOKUM YIJIOM U He BHeJpsAloTcs no bonbluen YacTu
B MMLLIEHb, OTPaXasCh W OCbINasch ¢ He€. Menkue yacTuupl
NeTAT Ha pacctosHue Ao 70 cM 1 fanblue, HO UMEKT Y3Kuii
yron Bbibpoca 1 rnyboko BHeApSHOTCA B MULLEHb. VIMEHHO
M03TOMY MPY NOUCKE MUKPOYACTUL, CTEKNA UX U3bATME NpO-
W3BOAMTCS TOJbKO HA CreumanbHylo JINMKYK NNEHKy (yrne-
POAHBIA CKOTY) METOLOM OTNMNA, IMbO MCCef0BaHUI0 Nog-
BepraeTcsi caMa MuLeHb. KaK npuMep, MOXHO paccMoTpeTb
pesynbTaT UccieAoBaHuiA npoBefeHHOM B [C3Y 3KcnepTu3bi:
U3BATUE MUKPOYACTULL C NIEBOTO pyKaBa KypTky LLI. Ha nunkyto
MOBEPXHOCTb YrNIEPOLHOM0 CKOTYA MO3BOSMNIO 0BHApPYHUTL
MUKpoYacTULbl cTekna. MocKonbKy U3bATUE MUKpoYacTu
«Ha otnmn» co cautepa U gxuHco K. u L. He npou3so-
AW0Cb, MUKPOYACTULbI CTEK/A Ha YKasaHHbIX MpeaMeTax
0feXAbl He OblIK YCTaHOBIIEHI.

2. OBHapyeHHble aniMOCUIIMKATbl U ABUICb MUKpO-
YacTULAMK pa3pyLLEHHOr0 TPUMEKCHOTO CTEKITA, COCTOsLLE-
r0 U3 aJIlOMUHNA U KPEMHMS.

3. CauHel, obHapyxeHHbIN Ha KypTKe LL., obpa3oBancs
B pe3yfibTaTe pa3pyLUeHUs CBUHLOBO pyballKu CepLeyHMKa
NPy NPOXOXAEHUN OrHeCTPeNbHOro CHapsaa Yepes nperpa-
[y — noboBoe CTeKno aBToMobuns.

3AKJIK4YEHUE

Takum 06pa3soM, To, YTO B NPOLECCE NPOU3BOACTBA KOM-
MNEKCHOW CyaebHO-6annnMCTUUECKOI, FEHETUYECKOW U CMeK-
TPanbHOW 3KCMEPTU3bI YacTULbl CTEKNA, CBUHLA U JPYrux
MWKpOMaTepnanoB Ha cBuTepe W mxuHcax L. He Bbim 06-
HapyXeHbl, He ABNIAETCA [AOKA3aTeNbCTBOM WX OTCYTCTBUS
B CajloHe aBTOMOOMNSA B MOMEHT BbLICTPEJIOB, MOCKOJIbKY
Ha cBuTepe M mkuHcax K. MMKpouyacTuy cTeknia M CBMHUA
TOXe He 0DHapyeHo. OTCyTCTBME MUKPOYACTUL, CBUAETE b-
CTBYET O HEKAYeCTBEHHO W HEMOJSIHOLEHHO BbIMOSHEHHbIX
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3KCNEPTHOM MOMCKE M U3BATUN MUKPOHACTML, C MOBEPXHOCTM
OLEX bl BOAUTENS M MaccaXupa aBToMoounA.

B paMKax npoBeAEHHOr0 HaMM MCCNeA0BaHWA B COBO-
KYMHOCTW C CUTYaLMOHHLIMU WUCCEe0BaHUAMM M aHaNIM30M
NATEH KpOBW, 00pa30BaBLUMXCA B pe3ynbTaTe MPUUMHEHHBIX
notepnesLeMy K. noBpexaeHWI, yAanoc 0NpoBeprHyTh BCe
[0Ka3aTeNibCTBa, 000CHOBLIBAOLLME BEPCHIO TOTO, YTO B MO-
MEHT BbICTPENoB nojo3peBaeMblit L. He Haxoauncs B ca-
NoHe aBTOMObMNA. 3aKmo4eHWe 3KCMepTa No UCCEeA0BaHMIO
MWKPOYacTUL, CTeKNa BbINo NpU3HaHO CYLOM KaK HelomycTu-
MOe [10Ka3aTesibCTBO, MOCKONbKY 3KcnepTsl [C3Y He cMmoru
OTCTOATb BbIBOfbI 3aK/I0UYEHUSA 3KcnepTa B cynebHoM 3ace-
AaHvu. OchopMieHHOe HaMK 3aKiYeHWe cneuuanucTa no-
NOXKEHO B OCHOBY OnpaBAaTesibHoro npurosopa L.

OnucaHHbIA Cnyyait U3 Halen NpaKTUYecKoW OesTeNb-
HOCTM ybeauTensHO NPOAEMOHCTPUMPOBAN MeTOLONOTMYECKVE
npobesibl B yCTaHOBNEHWM Hannums GaKTa NPOXOKAEHMUS OrHe-
CTPeSIbHOr0 CHapsAa Yepes Nperpagy B Cily4ae OrHeCTpesibHoM
TpaBMbl. Pa3pabaTbiBaeMast HaMM B HacTosiLLiee BpeMsl MeTo-
OMKa UAEHTUOUKaUMM (ParMeHTOB OrHECTPESIBHOMO CHapAaa
M YacTuL, nperpagbl HampaBneHa Ha peLLeHne AaHHOM Mpo-
Onembl MyTEM COBEPLLEHCTBOBAHMSA COOTBETCTBYIOLLMX METO-
0B VCCNe0BaHNA B CyebHON MeanLUMHE U KPUMUHANUCTUKE.,

AO0NOSIHATESIbHO

UcTouHuk dmHaHcupoBaHus. ViccneaoBaHye 1 nybnvKauma CTatbm
OCYLLIECTBJIEHbI Ha JIMYHbIE CPELICTBA ABTOPCKOM0 KOJMEKTMBA.
KoHnuKT uHTepecoB. ABTOpbI AEKNApUPYIOT OTCYTCTBME ABHBIX
W NoTeHUManbHbIX KOHQIMKTOB MHTEPECOB, CBA3aHHBIX C Mybnnka-
LMeN HacTosLLIEN CTaTbu.

Bknap aBtopoB. C.B. JleoHos, M.A. CyxapeBa, 10.1. LLlakmpbsiHo-
Ba — cbop AaHHbIx; M.A. Cyxapesa, 0.M1. LlaknpbsiHoBa — Hanm-
caHue yepHoBuKa pykonmcy; M1.B. TiHuyk — HaydHas pefaKkums
pykonucy; C.B. JleoHos, .B. Munuyk, M.A. Cyxapesa, 0.M1. LLakn-
PbsIHOBa — PaCcCMOTPeHVe 1 010bpEHME OKOHYATENbHOrO BapuaHTa
pyKonucu. ABTOpbI MOATBEPKAAIOT COOTBETCTBME CBOErO aBTOPCTBA
MeXOyHapoaHbIM Kputepuam ICMJE (Bce aBTopbl BHEC/M Cylue-
CTBEHHbI BKNaf B pa3paboTKy KOHLLenuuu, NpoBefeHWe ucche-
[0BaHWs 1 MOArOTOBKY CTaTbW, MPOYM WM 0f0bpunu drHanbHyio
Bepcuio nepep nybnmkaumen).
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lMoBpexxaeHue yepena npu BbicTpene
U3 aTUNMUYHOr0 OFHECTPEeJIbHOro OpPYXKUA:
Clyyau U3 NpPaKTUKK

B.B. CemeHoB, A.M. TeTioeB

Benopycckuii rocyfapcTBeHHbIN MeAULIMHCKMIA yHuBepcuTeT, MuHek, Pecnybnnka benapychb

AHHOTALNA

06ocHoeanue. [loBpexaeHNs aTUMUYHBIMU OTHECTPENbHBIMU CHapAAAMKU XapaKTepusyloTca BapuabenbHOCTbIO CBOEN
MOpP(ONOruK, HepeaKo OT/IMYAKOTCA OT TUMMYHBIX OFHECTPesibHbIX NOBPeXAeHUA. 3T0 MoxeT 0bycnoBUTb TpyAHOCTU cyaeb-
HO-MeAMLIMHCKON NarHOCTUKN. 3HaH1e KOHCTPYKTUBHBIX 0CODEHHOCTel aTUMMYHOrO OpYXWA B KOMM/EKCe C 06HapYKeHHbI-
MM aTUMUYHBIMM CHapsAAMK N03BOJIAET NPaBUNLHO OLIEHUTH XapaKTep NOBPEeXAEHMS.

Onucanue akcnepmHo2o csyyas. OnucaHbl Mopdonornyeckue 0cobeHHOCTU BXOAHOMO M BBIXOJHOIO OFHECTpesbHbIX Mo-
BPEXAEHWUA 3aTbIIOYHOM 1 IOBHON KOCTEid, MPUUMHEHHBIX aTUNWYHBIM CHapAAoOM — fiobenb-reo3aéM 4,5x60 MM. BxoaHoe
OrHecTpesibHOe MOBPEeX/AeHWe XapaKTepu30Banoch TMMNYHBIMU MOP(OIOrMYECKMMM CBOCTBaMM, 06YCIOBEHHBIMM NPobKB-
HbIM [eiCTBUEM CHapsaa (fedeKT TKaHU, KOHycoobpasHo paclumpseTcs AedeKT BHYTPb CTEHKW Ablpyatoro nepenoma). Boi-
X0[iHoe 0TBepcTMe BbiN0 aTUNMYHBIM, 4TO 06YCNIOBEHO HEMOMHLIM BbIXOAOM At0benb-rBo3aa 13 NONOCTM Yepena, a TakKe
aHaTOMUYeCcKUMM 0cobeHHOCTAMU 061acT1 NOBPEXAEHMA.

3aknioyeHue. AtunuuHoe orHecTpenbHOe OpYXMe W CHapAAbl pa3HoobpasHbl, M UX 00pasLibl MOryT UMeTb MHOXECTBO
YHUKaTbHBIX KOHCTPYKTUBHO-TEXHONOMNYECKUX 0COBEHHOCTEN, 3HaHMe KOTOPbIX MOXET UMETb peLliatoLLee 3Ha4eHne Ang cy-
AebHO-MeNLIMHCKON 3KCNepTU3bl OrHeCTpesibHbIX NoBpeX AeHuiA. KoMnneKkcHas cyaebHo-MeAULMHCKAA OLeHKa OrHeCTpeb-
HOTO XapaKTepa MOBPEXAEHUI 1 KONMYeCTBa BbICTPENOB TPAAULIMOHHO OCHOBaHa Ha MOp(oNoruM noBpexaeHuid n obHa-
PYXKEHUN AONONHUTENbHBIX (PAKTOPOB BbLICTPENa, OAHAKO MPUCYTCTBUE OTHECTPesbHbIX CHApAA0B W/MMKM UX (parMeHToB
B UcCrieayeMblX 00beKTax 3HauUTeNbHO 0bneryaeT peLleHne 3KCNepTHbIX 3afay. B npeAcTaBneHHOM HaMu ciyyae OCHOBHYIO
ponb B NPaBWIbHOW MHTEpMPeTaLMKU XapakTepa MOBPEXAEHWA CbIrpano UMEHHO MPUCYTCTBUE B Yepene aTUMUYHOMO OrHe-
CTpenbHOro cHapsaa — Abenb-reosas.

KntoueBble cnoBa: OrHecTpesibHOE NOBPEXAEHME; aTWUMWYHLIA CHapAn; Lto6enb-rBo3fAb; CTPOMTENbHO-MOHTAMKHbIN
MUCTONET; 3KCMEPTHBbINA CNyYaM.
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Skull injury due to atypical firearm:
a case report

Viachaslau V. Siamionau, Andrei M. Tsiatsiuyeu

Belarusian State Medical University, Minsk, Republic of Belarus

ABSTRACT

BACKGROUND: Injuries from atypical firearms are highly variable in their morphology and often differ from typical gunshot
injuries. This can lead to problems in forensic diagnostics. Knowledge of the atypical weapons design and discovery of atypical
projectiles inside a body or at crime scene allows proper injury nature assessment.

CASE PRESENTATION: The morphological features of the entrance and exit gunshot wounds of the occipital and frontal
bones caused by an atypical projectile — a concrete nail 4.5x60 mm are described. The entrance gunshot injury had typical
morphological features associated with the specific action of the projectile (a tissue defect, internal beveling of wound). The exit
wound was atypical due to the incomplete exit of the concrete nail from the cranial cavity, as well as the anatomical features
of the damaged area.

CONCLUSION: Atypical firearms and projectiles are diverse and their samples may have many unique designs and
technological features knowledge of which may be crucial for forensic examination of gunshot injuries. A comprehensive
medico-legal assessment of the injury gunshot nature and the number of shots is traditionally based on the injury morphology
and revealing the gunshot residues. However, the presence of projectiles and/or their fragments in the body facilitates the
solving of expert tasks. In our case the key to the correct interpretation of the wounds nature was the presence in the skull of
an atypical projectile — a concrete-nail.

Keywords: gunshot wounds; forensic ballistics; case report.
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AKTYAJIbHOCTb

lMoBpeXAeHUs aTMNUYHBIMU CHapALAMW BCTPeYalTCs
KaK B KIMHWYECKOW MeJMuMHe (Xupyprusi, TpaBMaTosiorus
U opToneams), Tak U B CyAebHO-MedMUMHCKON MpaKTUKe.
CynebHo-MeaMLMHCKas 3KCNepTU3a NOBPEXAEHUA aTunny-
HbIMM CHapA4AMM COCTaBNISIET CaMOCTOATESNbHBIN Cobupa-
TeNbHbIA pa3gen, 0606WlaloWwmin paspo3HeHHbIe NpUMEpHI
cyaebHO-MeAMLIMHCKOM KasyuCTUKW. bonbLUMHCTBO Habntofe-
HWI BKITIOYAET OMMCaHUe NOBPEXAEHUA OAeXKabI U Tena Ye-
JloBEKa npu cyyanHoM nnbo npegHaMepeHHOM NpUMeHEHUH
aTUMUYHOIO OFHECTPESTbHOMO OPYMUS, NATPOHOB C aTUMWYHBI-
MW CHapsAaMK WM XONOCTBIX MaTPOHOB, YTO NEPUOAMYECKH
oTpaxkaeTcs B NyBNMKaLMAX OTEYECTBEHHBIX U 3apybexHbIX
astopoB [1-6].

ATVNMYHbIE CHapALbl UCMONB3YIOTCA MPU CaMoLeNbHOM
U3roToB/ieH BoenpunacoB K pyyHOMy orHecTpesibHoMy 6o-
€BOMY, OXOTHUYbEMY, CaMOJENBHOMY UMW aTUMUYHOMY OpY-
ui0. 310 MOryT BbITb pasinuHbIe UMUTATOPbI NYAb (M3roTOB-
NeHHble U3 METaNIMYeCKUX CTEPXKHEN AMaMeTpoM oT 5 Ao
10 MM), 3aMeHuTeNM ApodK (CTaNbHbIE LUAPUKK; «CeYKar:
(parMeHThI rBO3/€M, CTaNbHOM NPOBOJIOKU, CBUHLIOBLIX Nia-
CTWH, W3rOTOBJIEHHbIE MYTEM PE3KU; MEJIKUE KaMHW, ropox,
conb v ap.) [7]. B nutepatype HalLno oTpaXKeHue TaKKe npu-
MEHEHWe B KAYECTBE 3aMeHUTENel Apobu CnnyeyHbIX roo-
BOK, NecKa, 3épeH U MeNKoHape3aHHbIX cTebren KyKypysbl,
MEJTKUX METaNIMYECKUX KPEMEXKHBIX 3IEMEHTOB (3aKNEMKMK,
raiku, wanbel, wypynsl, 6onTer) [8, 91. Mpy onpeaenéHHbIX
ycnoBusx (BbICTPeN B yMop uiv ¢ BNM3Ko# aucTaHumm) co-
CTaBHbIE KOMMOHEHTHI MATPOHOB C N1aAKOCTBOSILHOMY 0XOT-
HWUYBbEMY OPYXMUIO (MBIKY, NOIMMEPHBIE KOHTEAHEPbI UM Mbl-
YU-KOHTEMHEpBI 1A Apobu), a TaKkKe CTpeNisHble TWib3bl
¥ UMUTATOPbI (KApTOHHbIE, NONUMEPHBIE) NY/b XOMOCTBIX Na-
TPOHOB, (parMeHTbl pa3pyLUEHHbIX KOHCTPYKTUBHbIX YacTeit
TEXHWUYECKU He MPUIrOJHOTO K CTpenbbe aK3eMnispa pyyHoro
OrHecTpenbHoro 60eBoro, 0X0THUYLErO, CMOPTUBHOIO, CaMo-
AEeNBHOr0 UM aTUMUYHOIO OPYXMUSA CMOCOBHBI caMocTosATeNb-
HO (hopMMpOBaTb Pa3NiNyHbIE NMOBPEXAEHNUA OLEXbI M TeNa
YesioBeKa, MOp(ONIOrMYECKM OTIIMYAIOLLMECA OT Kilaccuye-
CKWUX OFHECTpeIbHbIX NyNeBbix/ApoboBbIX NOBPEXAEHUIA [8—
10]. Mpw pyKOLLETUPOBAHUM UMK NPOXOXAEHUM Yepe3 TBEp-
Able Nperpagbl LenbHOMeTanmyeckue 1 0bonoyeyHble Ny
AedopMUpyHTCA MK pa3pyLuaroTcs ¢ 06pa3oBaHMEM aTUNKY-
HbIX CHapAZo0B (CepAeYHMK, GparMeHTbl CTanbHOM 060104KK
M CBMHLLOBOM pybaLuku nynu) [8—10].

BropuuHble cHapsabl — QparMeHTbl TBEpALIX Nperpag,
CcneumansHom nyne- UK B3pbiBO3aLLUTHOM aMyHULMM, NNOT-
HOM ofleX bl M PacnoIOKEHHbIX B HEW PasfMyHbIX NpeaMe-
TOB, KOCTW CKeNeTa, NoJBEpriUMECS PaspyLLEHUIO B Pe3yJib-
TaTe NpAAMOro MeXaHWYeCKOro BO3LEMNCTBUA NOBPEKAAMOLLMX
(aKTOpoB BLICTpENa MK B3pbiBa (CHapsA, NOPOXOBbIE rasbl
1 BO3AYX KaHana CTBOMa, YAapHas BOJSIHA, B3pbIBHbIE ras3bl),
TaKKe ABNAOTCA aTUMUYHBIMU CHapsAaMKW, CAMOCTOATENbHO
(OpPMMPYIOLLIMMU Pa3NUYHbIE OFHECTPENbHBIE aTUMUYHBIE M0-
BPEXAEHMsA ofeXAabl U Tena yenoseka [8—10].
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Uenb uccnegosaHuss — onucaHue Mopghonornieckux
0C0DBEHHOCTEN BXOAHOIO W BbIXOLHOTO OTFHECTPESbHbIX MO-
BPEXKAEHMI CBOJA Yepena, 06pa3oBaHHbIX aTUMUYHBIM Me-
TaJUIMY4ECKMM CHapaaoM — Abenb-reosnéM 4,5x60 mMm
MpW BbICTPENE M3 CTPOUTENbHO-MOHTAXHOM0 MUCTONeTA.

NMPUMEP U3 NPAKTUKU
06cTosTeNbCTBa NPOMCLLECTBUS

B netHee BpeMs B peKe, MPOTEKAlLLEN B rOPOLCKON
yepTe, bbina obHapyeHa CyMKa, B KOTOPOW HaXoOWIMCh
CKeNeTUPOBaHHbIE (parMeHTbl pacyfieHEHHOro Tpyna Heus-
BECTHOr0 YeNoBeKa. PesynbTarbl NpoBeAEHHON MeIUKO-KpHU-
MWUHaNUCTUYECKOW UAEHTUGDMKALMM JIMYHOCTU MO KOCTHBIM
0CTaHKaM MO3BOSMAM NPUIATW K BbIBOAY, YTO Ha cyaebHo-
MEAMLMHCKYIO 3KCMEepTM3y NpefCTaBleH YEpen MyMUMHbI
€BpONeoMaHON packl, BMonornyecknini Bo3pacT KOTOpOro
Haxopuncs B uHTepBane 25-40 net. [JaBHOCTb 3aXOpoHe-
HWSA TONOBbI TPYNa HEYCTaHOBJIEHHOMO MYUMHBI K MOMEHTY
€€ 0bHapyXeHus U C Y4ETOM 0COBEHHOCTEN 3aXOpOHEHUS
He npesblwana 3-5 net. 0bcTosATeNbCTBa TPABMbl M HACTY-
MNeHNs CMepTU NPOBEAEHHBIMU CIIEACTBEHHBIMU AEHCTBUA-
MW He YCTaHOBNEHbI.

Pe3ynbrathbl cyne6H0-Me AMLMHCKOrO
UccneAoBaHusA Yyepena

B LeHTpanbHOM YacTW yellymn 3aTbiIOYHOW KOCTU KOCTH,
B 26 MM OT BEpLUMHBI HapY}KHOr0 3aTblflo4Horo byrpa, obHa-
PY}KEH CKBO3HOM, 0BanbHOM GopMbl JedeKT KOCTHOM TKaHH
(puc. 1, a), pasmepamm 16x15 MM, LIMHHWK KOTOPOrO OpUEH-
TMpOBaH Ha umdpbl 12-6 ycnosHoro uudepbnara vacos. Kpas
AedeKTa Co CTOpOHbI HapYXHOW KOCTHOW MNACTUHKW OTHO-
CUTENbHO POBHbIe, Be3 cKonoB KoMnakThl (puc. 1, b). Boonb
BEpPXHEro feBOro yyacTka Kpas gedekta W Ha paccTosiHuu
4—6 MM 0T Hero BU3yanM3vpoBaHa OKANMIIAOLLASA ero Ayro-
obpa3sHas TpeLumHa, Kpast KOTOPOM COMKHYTbI, OTHOCUTEJTBHO
POBHble 1 be3 ckonoB KoMnakThl. Kpas aedekTta nepexopst
B KOHYCOBWJHO PaCLUMPAIOLLIMECS B HanpaBlEHUM CHapyMy
BHYTPb cTeHKW. Kpas fedekTa co CTOPOHbI BHYTPEHHEN KOCT-
HOM MNACTUHKU UMEIOT BbIPAXKEHHBIA KONbLEBUAHBIA CKON
wupuHoit Ao 3 MM (puc. 1, ¢). Boonb yyacTka kpas pedekrta
(Ha umndpe 3 ycnosHoro umdepbnara YacoB) UMeeTCs CKON
KOMMaKTHOro cnos pasmepoM 11x4 MM, yacTuuHo ukcupo-
BaHHbI ryBYaTbiM BELLECTBOM.

13 yewyn nobHoi KocTw, B 061aCT rpaHmLIbl BHYTPEHHEV
W CpefiHeli TPETU MNa3HUYHOr0 Kpas, U3 NoslocTW Yepena Ha-
PY}KY Ha ANMHY 9 MM BbICTYMAeT KOHUYECKUIA KOHELL MeTan-
JINYECKOro MHOPOZHOTO TeNa C KOPPO3WpPOBaHHOM NOBEPXHO-
CTbl0O; €r0 OCTPUE OpPUEHTUPOBAHO KMepeau, BeBO U BBEPX
(puc. 2). KoMnaKTHbIA cnoit BOKPYr MHOPOAHOrO Tefa npo-
KpaLUeH B TYCKJI0-4YEPHBIN UBET. B nepefHen yepenHoi AMKe
pacrnonoxeHa BUAMMas YacTb METAN/IMYECKOro, C KOpPpO3u-
POBaHHOW NOBEPXHOCTbIO MHOPOAHOMO Tena ASMHON 32 MM,
3aMKCMpOBaHHOrO B yellye NOGHOM KocTh (CM. puc. 2);
LJIMHHWUK WHOPOZHOrO Tenla OpUEHTUPOBaH C3aAyW Hanepép,
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Puc. 2. OcHoBaHue yepena, nepeaHss YepenHas AMKa. BricTynato-
LLMIA U3 YeLlyW NI0BHOM KOCTU KOHMYECKUIA KOHEL, MeTaIM4ecKoro
MHOpoJHoro Tenla — Atobenb-reo3as 4,5x60 MM, GUKCMPOBaHHOMO
B YeLlye No6HON KOCTW.

Fig. 2. Skull base, anterior cranial fossa. Tapered tip of a metal
foreign body protruding from the frontal bone squama. The metal
foreign body trapped in the frontal bone squama — concrete nail
4.5%60 mm.

l|||||1||||||:|q!'|:; Ill%ﬁv ;

Puc. 3. CkBo3HoM fedeKT B Yeluye JIOOHON KOCTH, BUL, C HAPYXKHOW
MoBEPXHOCTU (@) U CO CTOPOHBLI NosocTH Yepena (b).

Fig. 3. Penetrating defect in the frontal bone squama, external
view (@) and view from the cranial cavity (b).
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Puc. 1. Yepen, Bug c3aam (a). CkBo3HOM fedeKT B LEHTPaNbHOI YacTy YeLlyu 3aTblIOYHON KOCTH, BUS, C HapyXHON noBepXxHocTH (b) 1 co
CTOPOHbI NonocTh Yepena (c).
Fig. 1. Skull, back view (a). Penetrating defect in the central part of the occipital bone squama, external view (b) and view from the cranial
cavity (c).

CHU3y BBepX, CrpaBa HaneBo M 00pasyeT C CaruTTasbHOI
MIOCKOCTbI0 Yron ~45°, BHyTpeHHWi KoHew, MHOPOZ4HOrO Tena
pacnonaraetca B 061acTu NETYLUMHOrO rpebHsa U AblpyaTon
MNACTUHKM PELLETYATON KOCTW, TaM JKe BU3yanuaupyetcs
0CKOJbYaThIi NepenoM ¢ AedeKTOM KOCTHOW TKaHM Ha ydacT-
Ke 38x35 MM (cM. puc. 2).

WMHopoaHoe Teno, M3Bne4EHHOe U3 Yellyu TOOHOM KoCTw,
B XOA€e CPaBHWTENILHOTO WCCefoBaHus bbino uaeHTMdK-
LMPOBaHO KaK CMeumanbHblii KpenéxHbIA 3NeMeHT — Me-
TannMyeckuin Oobenb-reosmp (CM. puc. 2) co cnemyoLwmmm
KOHCTPYKTMBHBLIMM M pa3MepHbIMU XapaKTepPUCTUKaMM: [IMHA
59,4 MM; WiNANKa ynnoLwéxHas, Kpyrnas, amametpom 10 Mm;
wanba nnockas, Kpyrnas, aametpom 12 MM, buKcuposaHa
Ha CTepIKHe; CTepXKeHb LIMIUHAPUYECKWI, AMaMeTP Kpyrnioro
MonepeYHoro Ce4eHus 4,5 MM; KOHeL, CTEPXHSI KOHUHECKWUH,
MMeeT crerka Ae(opMMpoBaHHOE U 3aTyMIEHHOE OCTPUE, an-
aMeTp KpYyrioro nonepeyHoro CEYeHNUs B CPeJiHeN ero TpeTu
3,5 MM, y ocTpus — 2 MMm.

B uyeLuye n06HOM KOCTH, C HapyXKHON NOBEPXHOCTU Yepe-
na, B 001acTu rpaHuLbl BHYTPEHHEN M CpefHeii TPETU rnas-
HWYHOrO Kpas WMeeTCs OKpYrnion GopMbl CKBO3HOW AedeKT
AMaMeTpoM ~4,5 MM, Kpasi KOTOPOro OTHOCUTESIbHO POBHBbIE,
0e3 cKomoB KoMnakThl (puc. 3, a). 0T HUMKHEro yyacTKa Kpas
OedeKTa B Hanpae/ieHUM K rNasHUYHOMY Kpaio JIOBHOM Ko-
CTU OTXOAAT [Be pacxoaslumecs NoA yrioM ~90° TpelymHbi:
npa.asi, UIMHOM 21 MM, cneno 3aTyxaeT B 061acTv Haanepe-
HOCbS:; NeBas, MPOMAA 6 MM, Pe3KO MOBOPauYMBaET BrpPaBo
U, npoiasa 15 MM, NpUMbIKaeT K NpeAblayLieid TpeLumHe.
JlaHHble TpeLiMHbl OrpaHUYMBaIOT TPEYrosibHoi (opMbl OT-
JIOMOK Hapy)XHOro KOMMaKTHOro cfiosl pasMepamut 15x8 MM,
BEpLUMHA KOTOPOro CMeLUeHa KHapyxu (cM. puc. 3, a). Us-
HYTPM B NPOEKLMM AaHHOTO fedeKTa B CTEHKe IOOHOW nasy-
X1 UMEETCA HemnpaBUNbHBIA MHOMOYrofibHOM QopMbl AedeKT
BHYTPEHHEro KOMMaKTHOro c/os pa3Mepamm ~15x18 MM (cM.
puc. 3, b). LleHTpbl AedeKToB B YelLysX 3aTblI04HOM W NOBHOIA

7816/fm717
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KOCTel MpOeLMpYIOTCA Ha YCI0BHYID NPAMYI0 JIUHWIO, Opu-
€HTMPOBaHHYI0 B HanpaB/eHUM C3a[y Hanepes, HeCKOSbKO
crpaBa HamneBo W CHU3Y BBEPX.

[lns noaTBEPIKAEHUA OrHECTPENBHON NPUPOLbI BbISBNEH-
HbIX MOBPEEHUA NPOBEAEHbI UCCNELOBaHMS, HaMpaBeH-
Hble Ha BbISIBIEHWE MPOLYKTOB, COMYTCTBYHLUMX BbICTPENY
(a1 dY3MOHHO-KOHTAKTHBIA MeTo[, U aTOMHO-3MUCCUOHHBIi
CNEKTPasbHbIA aHaNM3), pesynbTaTbl KOTOPbIX HE UMENM ana-
THOCTUYECKOrO 3HayeHWs BBUAY ASWUTENbHOrO npebbiBaHUA
0CTaHKOB B XMMMYECKY 3arps3HEHHON Cpefe.

ObCYXOEHWUE

ATunuyHoe M camopenbHoe OrHecTpesibHoe OpyMue
MOXXHO OXapaKTepW30BaTb KaK CMELManbHO NPOMBILIEHHO
AN KycTapHo (CaMofieNIbHO) M3roTOBNEHHOE U3 pa3Hoobpas-
HbIX €CTECTBEHHBIX UM UCKYCCTBEHHBIX MaTepuanos Npucno-
cobnenne ans MeTaHus CHapAA0B, YaCTUHHO WM MOJTHOCTbIO
KOHCTPYKTUBHO-NofobHoe obpasuam cTeonbHoro 6oesoro,
OXOTHMYBLETO MNW CMOPTUBHOTO PYYHOTO OFHECTPENbHOro
opy*us. BbibpacbiBaHue (BbiTankuBaHue) MeTaeMoro cHa-
pAAa OCYLLECTBASAETCA 3a CYET MeTaTeNbHOro 3apsAna (Be-
LecTBa) — Nopoxa, TBEPALIX FOPIUMX CMECEN XMMUYECKMX
BELLECTB, KOTOPbII BOCMIAMEHSIETCS OT NPAMOro MexaHuyec-
KOTO MM TEPMUYECKOrO BO3LEeNCTBUA (yAap, UCKpa, Nnams)
1 BbICTPO CropaeT, T.e. NPOMCXOAMT 3K30TepMUYEcKas peaK-
LuMsa ¢ 0bpa3oBaHMeM 3HAUNTENBHOIO KONMYeCTBa rasoobpas-
HbIX MPOAYKTOB FOPEHUS W BbIAEIEHUEM TEMOBOIN 3HEPTUM.
Cuna meTaHus (MeTaTenbHbIl 3QdeKT) 0bycnoBneHa XMMU-
YECKOI XapaKTepUCTUKOM (HanpuMep, AbIMHbIA/Oe34bIMHbIN
Mnopox, ropioyne NopoLIKoobpasHble CMecH, MMPOCOCTaBbl)
M KONMYECTBOM MeTaTesIbHOro 3apsfa (BeLiecTsa), cKopo-
CTbH) €ro ropeHus U pesynbTupytoLwmM 06LEMOM ra3oobpas-
HbIX NMPOAYKTOB FOPEHMS.

MopoxoBoi MeTaTesbHbI 3hdeKT (MpuHUMN OrHe-
CTPENbHOr0 BbICTPENa) UCMOMb3YeTCs B CTPOUTENbHO-NPO-
M3BOJCTBEHHOM KPEMEKHOM MHCTPYMEHTe — CTPOUTENb-
HO-MOHTaXHbIX nuctonetax (CMI), ¢ noMoLublo KOTOpbIX
OCYLLECTBASAIOT NPAMOE COeAMHEHWE/KPENIEHNE Pa3INIHbIX
TBEPAbIX MaTEpPMasoB (HU3KOYrNepoAMCTasn CTalb, Jeneso-
DeToH, DeToH, Kupnuy, fepeBo). ITa TeXHONOMUs OCHOBaHa
Ha KOHTPO/IMpYEMOM BOCMNaMEHEHUM U FOPEHUU TBEPAOIO
MENKOAMCNEPCHOro XMMMYECKOro TOMIWBa — MeTaTellb-
HOro 3apsfa CTPOMTENbHOTO NaTPOHa, aHanorMyHo TOMY,
KaK MPOMCXOAMT BLICTPEN W3 OFHECTPEeSIbHOr0 OpYMSA.
KOHCTPYKTMBHO BbIAENAIOT BLICOKOCKOPOCTHYK (NpsMO-
ro [eicTBMA) W HU3KOCKOPOCTHYH (MOpLUHEBY0) Momenu
CMIN' [11], KoTopble U3rOTOBNAIT B (hOPME KNacCUYecKoro
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nucTosieTa MAM MUHUATIOPHOTO 0THOMHOro MONOTKa. B BbI-
cokockopocTHbix CMI1 rasoobpasHble NpOAYKTblI ropeHus
MeTaTe/IbHOr0 3apsfa BO3[EWCTBYIOT HEMOCPeLCTBEHHO
Ha KpenéxHbIN 3fieMeHT (A1benb-reo3fb), YTO aHANOTMYHO
MpOLeccy BbICTPesia U3 OrHecTpesibHOro opyxus. B Hu3Ko-
cKkopocTHbIXx CMI1 rasoobpasHble NPOAYKTbI rOpeHnUst MeTa-
TeNbHOr0 3apAAa NonajaaloT B CneuuanbHy ra3oByH KaMe-
Py, FAe HenocpeACTBEHHO OKa3blBAKT [LaBfieHWE Ha LUTOK
rasoBOro MOPLUHA, KOTOpbI 3aTeM ypapsieT Atobens-
rBo3fb, YT0 B pesynbTaTe obecreynBaeT BbiTaNKUBaHUE
1 3abuBaHMe KpenéxkHoro afieMeHTa B COEAMHSEMblE Ma-
Tepuanbl. B HacTofllee BpeMsi CKOHCTPYMPOBaHbI MOAeNM
CTPOMTENIbHO-NPON3BOACTBEHHBIX KPEMEXHbBIX MHCTPYMEH-
TOB, UCMONB3YHOLIMX A1 METaHUA KPEMEKHBIX 3/IEMEHTOB
(nto6enb-reo3pb, rBO3Ab, CKODBA) IHEPruMi0 CKATOrO BO3AYXa
(NHeBMaTUYeCKYe rBO3Le3abMBHbIE NUCTONETHI — HENNEpHI
W CTennepbl) UK 3NEKTPOMArHUTHOTO NONIA MO0 3HEepruio,
0bpasyeMyio Npy ropeHUN NErKOBOCNIaMEHSAIOLLMXCA ra30B
B KaMepe BHYTPEHHEr0 CropaHus.

Ina cHapsxeHus CMI1 ucnonb3ylT cneuuanbHo pas-
paboTaHHble MOHTaHbIe (CTPOUTENbHBIE, MHAYCTPUATBbHBIE)
NaTpoHbl C MOPOXOBbIM 3apAAO0M, KOHCTPYKTMBHO CXOXME
C XOMOCTbIMM NaTPOHaMU [ANS OTHECTPESILHOTO OpYMUS
C KOJIbLIEBBIM WU LIEHTPaIbHBIM BOCMIaMeHeHneM. MoHTax-
HblIii NaTPOH NpeaCcTaBnseT coboi CHapSIKEHHYHO Be3abIMHBIM
MOpOXoM HebonbLUMX pa3MepoB MMIb3y C Karncionb-Bocnna-
MEHUTENEM U 3aBasibLOBaHHbIM [ynbleM. MoHTaxkHbIe na-
TPOHbI OTAMYaloTcA pasMepoM ([/anuHHble, K/KopoTkue),
KanmbpoMm (5,6x16 MM, 6,8x11 MM, 6,8x18 MM) U HoMepoM
(nopoxoBas HaBecka/MoLLHOCTb, B [). MoHTaXHbIe naTpo-
Hbl UMEKT KOJbLIEBYIO LIBETOBYI0 MapKMPOBKY, 0Tobpaxato-
LLYI0 MX MOLLHOCTB (B 1), KOTOpast XapaKTepusyeT LUMPOKUI
CKOPOCTHOW UHTepBan MeTaHua aobenb-reo3ns — ot 96 o
395 M/c? [11], u B cyyasx HeHaA/EMALLEro MCMOSb30BaHNs
MPUYMHSIKOT CKBO3HbIE WM CleMble MPOHMKAIOLWME PaHEHUS
Pa3nuUYHbIX YacTen TeNla YesloBEKa C MOBPEXAEHUAMN BHY-
TPEHHWX OpraHoB W rofIOBHOMO MO3ra.

[io6enb-reo3ny KOHCTPYKTUBHO COCTOSAT U3 CNeAyHOLIMX
3/IEMEHTOB: LUMPOKas YMNOLLEHHasA Kpyrnas LWnsnKa; rag-
KW Unn pubNEHBINA LMIMHAPUYECKUIN CTEPIKEHD C KOHUYECKM
330CTPEHHBIM KOHLLOM; NMOABMMHAA KPYriasn MeTanjmyecKas
Kpyrnas Lwaiba, pacnosoeHHast Ha CTepXHe y 3a0CTPEH-
HOTO KOHU@; cornacHo TY 14-4-1731-923, npoMbiiuneHHo
NPOU3BOJATCA CO ClefyloWwUMKU pasMepHbIMA NapaMeTpa-
MU (OMaMeTp/AnnHa CTepXHs, AMaMeTp LNANKY, AMaMeTp
wanbbl): 3,7x30 MM, 3,7x35 MM U 3,7x40 MM, 8 MM, 10 MM;
4,5%30 MM, 4,5%35 MM, 4,5x40 MM, 4,5x50 MM, 4,5%60 MM,
10 MM, 12 MM.

! ipfs.fleek.co [Internet]. Powder Actuated Tool. Pexxum goctyna: https://ipfs.fleek.co/ipfs/QmXoypizjW3WknFiJnKLwHCnL72vedxjQkDDP1mXWobuco/

wiki/Powder-actuated_tool.html/. [lata o6pawenms: 17.01.2022.

2 ipfs.fleek.co [Internet]. Powder Actuated Tool. Pexxum goctyna: https://ipfs.fleek.co/ipfs/QmXoypizjW3WknFiJnKLwHCnL72vedxjQkDDP1mXWoéuco/

wiki/Powder-actuated_tool.html/. [lata o6pawenms: 17.01.2022.

category/djubel-gvozd/. [lata obpatenus: 17.01.2022.
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vikmetiz.ru [uHtepHert]. TY 14-4-1731-92 [lio6enn-reosam ¢ HacaxeHHbIMU LaikbaMu ¢ LIMHKOBLIM NOKpbITUEM. PexiM foctyna: https://vikmetiz.ru/
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O6ecneyenne 6e3onacHoit paboTbl npu npoBefeHWM
PEMOHTHBIX CTPOMTENIbHO-MOHTaXHbIX paboT ¢ ucnofb-
3oBaHneM CMI1 ocywiecTBnseTcss 3a CYET KOHCTPYKTUBHO
NpesycMOTPEHHOr0 NpefOXpPaHUTENBHOTO HaKOHEYHWKA,
PacrofioKeHHOro Ha KOHLE CTBONA, KOTOpbIA Heobxoaumo
MNOTHO MPUXaTb K TBEPAOM Nperpage AN NpouU3BOACTBA
BbiCTpenia. B HEKOTOpbIX Cyyasx M3-3a TEXHUYECKOW He-
ucnpasHoct CMI1 nnbo npu ero cneumancHoii nepepenke
nosiBNsAeTCA BO3MOXHOCTb HeCKOHTaKTHBIX BbICTpenios [8, 9].
MoBpexaeHus, npuunHsieMble f06enb-reo3asamMu nNpu Bbl-
cTpenax u3 CMI1, HocAT KaKk cnyyaiiHbIi, TaK 1 NpegHaMepeH-
HbIn XapaKkTep. CnyyanHbIi XapakTep NOBPEXAEHWUN CBA3aH
C HempaBu/IbHOW TEXHUKOM NPOBELEHNS MOHTAXKHO-KPEenex-
HbIx paboT, HecobtoieHNeM peKOMeHL0BaHHBIX Mep JIMYHOV
W/vnn Npou3BoACTBEHHOI 6E30MACHOCTM UMM TEXHUYECKUMH
HeucnpaBHocTaMM CMI, 4To NPUBOAUT K PUKOLLETUPOBAHMIO
Atbenb-reo3feit Mo K UX paspyLLEHMIO UK Pa3pyLLEHUIO
MaTepuanoB CKpenmseMblX 3IEMEHTOB KOHCTpYKUMI [9, 12].
Tak, B CLUA exxerogHo npubnusutensHo 37 000 noctpapas-
KX NOCTYMaKT B MeAMLMHCKWE YUPEXAEHWS Ons OKasa-
HWSA HEOT/IOKHOW MOMOLLM MO MOBOAY TPaBM OT aTUMUYHbIX
CHapsALOB, MONyYeHHbIX B pe3ynbTate UCMoib3oBaHus CMI
UM Helnepos, NpuyeM ~60% nocTpafaBLUMX TPaBMUPYHOT-
cA Ha paboumnx Mectax [13, 14]. B cnyyasx npegHamepeH-
HOro MCcnonb30BaHKsa (youicTBo/camMoybuiicTBO) NOPOXOBLIX
unu nHeeMatudeckux CMI1 1 HelinepoB XxapaKTepHbl MHOXe-
CTBEHHbIE MPOHMKAIOLME PaHEHUS TOMOBbI, LUEW, FPyAHO
KIETKU W XKMBOTa C MOBPEXAEHUAMU BHYTPEHHUX OpraHoB
u ronioBHoro mo3ra [15, 16]. B 1980-x rogax npou3BoacTso
CMIN npsMoro peicteus B 3anagHoin Espone n CLUA 6bino
npekpatueHo [17].

M. Frank u coasr. [17] npoBenu ceputo sKCNepUMEHTOB,
HarpaBfieHHbIX Ha W3y4eHWe BHELUHEW W BHYTPEHHel ban-
JMCTUKY frobeneid auameTpoM 9 MM U 6 MM, BbICTPENSHHBIX
n3 CMI1 npsaMoro pencteus. YcTaHOBMEHO, YTO HavanbHas
CKOpPOCTb MoniéTa Atobenein coctaBnsna B cpegHeM 400-
500 m/c, 4To COOTBETCTBYET HANSMCTUHECKUM XapaKTepUCTH-
KaM pyYyHOro CTBONILHOrO OTHECTPESIbHOro OpyXus Kanubpa
5,6 MM. KpoMe Toro, aBTopbl pervctpuposanu ¢opMupoBa-
HWe BPEMEHHOI MyNbCUPYIOLLEN NOOCTM B MoAensx u3 ban-
JINCTUYECKOrO ULEPUMHOBOrO Mbina [18].

[lng gmarHocTMKM OrHecTpenbHOM NpUpoabl NoBpeXae-
HWIA, MOMUMO MX TUMWYHBIX MOPGONOrMYeckux 0cobeHHo-
CTen, Ucnonb3yloTcs nabopaTopHble MeToAbl UCCeL0BaHMS
AOMONHUTENBHBIX (hakTopoB BhicTpena. 06HapyxeHue cpeau
CnefioB TaKUX MeTasoB, Kak Mefb, CBUHeL, bapui, cypbMa
(MeTannbl 1 KOMOTb BBICTPENA), AOKA3bIBAET OrHECTPENBHOE
NPOUCXOXAEHNE NOBpeXAeHUs. BMecTe ¢ TeM, KaK 0TMEYEHO
B pAfe NyonuMKaumin, XMMUYECKUIA COCTaB KOMOTK BhICTpena
13 CMI1 xapaKTepu3yeTcs B OTAENbHbIX Ciy4asx OTCYTCTBU-
€M CBMHLa, bapus 1 cypbMbl B MEPBOM C/10€ MHOTOC/ONHON
nperpagbl [19, 20], 4To MOXHO 06 BACHUTL KOHCTPYKTUBHBIMM
ocobeHHocTamMM CMIT (HenpsaMoiA NpUHUMN LeACTBUS).

Mopdonornyeckne ocobeHHOCTV ONMMCaHHOTO HaMu AbIp-
YaToro nepenoMma Yellyw 3aTblOYHOW KOCTU YKa3blBakT
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Ha NOKaNbHbIA XapaKTep paspyLUeHWs KOCTHOW TKaHW B pe-
3ynbrate fedopMauuu CABUra, BbI3BAHHOMO YAAPHBIM BO3-
AeiicTBUEM TBEPAOro TYnoro npeameta C OrpaHWYeHHOV
KOHTaKTHOM MOBEPXHOCTbI0 W 06nafaloLiero 40CTaToOYHON
KVUHETMYECKOM 3HEeprueid (CKOPOCTbIo) Ans NpOSBNEHUS Npo-
bueHoro peiicteus. Mopdonornyecku nogobHble Ablpyarbie
nepenoMbl MIOCKKUX KOCTEN CBOAA Yepena TUMUYHBI NS or-
HECTPeNbHbIX BXOAHbIX NYNEBbIX MoBpexaeHun [21, 22].

Mo HaweMy MHEHHIO, HETUMMYHAsA MOP(ONOrHS BbIXOLHO-
ro bIp4aTo-0CKONLYATOro NEpesioMa B NpUBEAEHHOM Cyyae
0bycroBneHa aHaTOMUYECKUM CTPOEHUEM Yellyn NOBHOM KO-
CTV B 06/1aCTM NOKaNbHOMO YAapHOro Bo3AeicTBUA (nobHas
nasyxa, HafbpoBHas [yra), U3Ha4yanbHO HU3KOCKOPOCTHBIM
MONETOM aTUMUYHOTO CHapsAa U CHUKEHWEM KUHETUYECKOM
3HEpruM nocne paspyLUeHns U NPOXOXIEHUA NepBoii TBEP-
L0V nperpagbl (Yewys 3aTbINOYHONM KOCTM), HEMONHBIM Bbi-
XOAO0M CHapsfa M3 MOJIOCTU Yepena, a TaKKe, BO3MOXKHO,
KOHCTPYKTUBHbIMKU 0cobeHHocTaMu CMI, u3 Kotoporo 6bin
NPOU3BELEH BLICTPES, M MONOMKEHUEM F0/10BbI B MOMEHT pa-
HeHWs:: HanpuMep, NJOTHBIA KOHTAKT (ynop) no6Hoi obna-
CTbi0 F0N10BbI B TBEPAYIO NOBEPXHOCTb (BETOHHAsA/KMpNMYHas
CTeHa, LieMeHTHbIN/ AepeBSAHHbINA No).

NoeHTMdUKaLMOHHasA 3HAYMMOCTb aTUMKUYHBIX CHapSAoB
HU3Kas. B nutepatype no cyaebHoii BanancTvKe He UCKNO-
4aeTCA BO3MOXHOCTb FPYNMoBoi MAEHTUDMKALMM B CTyYasx
MnoBpeXAeHUi atobenb-reo3aamm npu Beictpenax u3 CMIN —
KOHCTPYKTUBHO-Pa3MepHbIe XapaKTepPUCTUKM Arobenb-reos-
Leli no3BonsoT onpeaenuts Mogens/Mogenu CMI [8, 91.
WHnavBupyanbHas maeHTMGUKaLMA KoHKpeTHoro obpasua
aTMNUYHOr0/CaMOAENbHOM0 OrHECTPESTBHOTO OpYXWA BO3-
MOXHa C MCMOSIb30BaHUEM Pe3yNbTaToB MOJEKYNSApHO-Te-
HETUYECKOM 3KCNepTU3bI.

OueHnBas BO3MOXHOCTM CyaebHO-MeaMUMHCKOW Auna-
THOCTUKUM NOL00HbIX MOBPEXAEHWIA, CNefyeT OTMETUTb 3Ha-
UMMOCTb 0BHApYIKEHWA caMoro aTUNMYHOro cHapaga. Ecnm
Obl B HalleM cnyyae Albenb-reo3nb bbin yTEPSH, He UCKIIO-
YeHa BO3MOXHOCTb 3KCMEPTHOM OWMOKKM M MHTepnpeTaumu
BbIXOAHOTO MOBPEXAEHWUA Ha NOBHOW KOCTM KaK OJHOro
W3 [1BYX BXOLHbIX OTHECTPE/IbHBIX MOBPEXAEHUI.

3AKJTIOHEHUE

ATUNUYHOE OrHecTpesbHOe OpyKue U CHapAAbI K HeMy A0-
CTaTO4YHO BapHabesbHbI, U Ux 06pasLibl MOTYT UMETb MHOXeE-
CTBO YHUKaJIbHbIX KOHCTPYKTUBHO-TEXHOMOMMYECKUX 0CO6EH-
HOCTe#, 3HaHM1e KOTOPbIX MOXKET MMETb peLLiatoLLee 3HayeHne
ANA cyAebHO-MeAMUMHCKOMN 3KCNEePTU3bl OTHECTPESIbHbIX M0-
BpexaeHuin. KoMnnekcHas cyaebHo-MeaMUMHCKas OLEHKa
OrHeCTPEeNbHOTO XapaKTepa MOBPEXAEHUIA W KonM4ecTsa
BbICTPESIOB TPAAMLMOHHO OCHOBaHa Ha Mopdosoruu mo-
BPEXAEHUA M 0OHapyKeHUM [LOMONHUTENbHBLIX (aKTOpoB
BbICTPE/Ia, 0HAKO MPUCYTCTBUE OrHECTPESbHbIX CHApAAOB 1/
WM ux GparMeHToB B UCCNeyeMbIX 0BbeKTax 3HaUUTENbHO
obneryaeT peLleH1e 3KCNEPTHbIX 3aay. B npesacTaBneHHOM
HaMM Clyyae OCHOBHYIO Pofib B MPaBUIbHOM MHTeprpeTaLmu
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JKCMEPTHAA TTPAKTKA

XapaKTepa MOBPEXAEHUIA Cbirpano MUMEHHO MpUCYTCTBUE
B Yeperne aTUMUYHOTO OFHECTPESIbHOIO CHapsiaa — Alobesb-
rBO3AS.
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