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06ocHoBaHue. YTonneHne — TPE€TbA 0CHOBHAA NMpuUyMHa CMEPTHOCTU OT HenpeaHaMepeHHbIX TpaBM, YTO COCTaBNAET 7% Bcex
CMepTEﬁ B MUpe, CBA3aHHbIX C TPaBMaMHu. CornacHo nocnegHuMm rno6anbHbIM OLUeHKaM BCEMVIPHOVI opraHu3aumu 30paBoox-
paHenus, B 2019 roay ot yronnenus yMepno 236 000 yenosex.
Lienb uccnepoBaHus — M3yunTb KIIMHUYECKUE, NabopaTopHbIe U Apyrie NOCMepTHbIE XapaKTEPUCTUKY, CBA3aHHbIE CO CMep-
Tbl0 OT YTOMJ1IEHUA B I'IPECHOVI Boje.
MaTepMaﬂbI U MeToAbl. CuctemMaTMyecKuit NoUcK peneBaHTHbIX cTartei nposoaunnca 0e3 Kakux-nmbo OrpaHMHeHMVI B ba3ax
AaHHbIX PubMed, Epistemonikos n Cochrane Library. Mocne ynaneHus ay6nmkatoB BhINOSHEH aHanu3 CTaTel ¢ U3BIeYEHNEM
MHOPMaLIMM 0 KIIMHUYECKMX, 1abopaTOpHbIX U APYrMX NOCMEPTHBIX XapaKTePUCTUKAX CilyyaeB YTOMMEHUS B NPECHOM BOAeE.
Pe3ynbratbl. W3 493 cTaTeii npu3HaHbl penieBaHTHBIMW A NOSHOTEKCTOBOro 0630pa 73, U3 HUX 22 cTaTby 0TBEYANM KpUTe-
PUAIM BKJIIOYEHWA B UCCNe0BaHKe. B 6onbluMHCTBe CyyaeB CMepTb OT YTOMEHWUA HAcTynana B npecHoi Boge. Cpeay xepTB
npeoﬁna,uanm MYXYUHbI (COOTHOLIJGHVIE MYX4UH U HEHLUWH 83) K XOpoLwlo n3BeCTHbIM BHELLUHUM N BHYTPEHHUM TMpPU3HAKaM
YTONNEHWS OTHOCATCA acHUKCMA (CMHIOLHOCTb Tyd U HOTel), MPU3HAKKM NOrpy}eHUs Tena B BoAy («pyKa Npayku», «po3o-
Bble 3yﬁbl»), MPU3HAKK Huna, CeluHuKoBa u yaﬁ,u.nepa, MHOpPOHbIE BelleCTBa B AbIXaTesibHbIX NYTAX, @ TaKXKe TUNU4YHbIe
MPU3HAKK YTOMJIEHUA, TaKUe KaK NeHa B AbIXaTesibHbIX NMYTAX, emphysema aguosum (TaK Ha3blBaeMada BOAAHaA 3Md)M3EMa)
1 natHa Manbtayda.
3aknioyeHmne. Hanmume npusHakoB acmKcUM, NOTPYKEeHUS B BOAY U YTON/eHMs (NeHa B AblxaTesbHbiX nyTax, emphysema
aquosum, naAtHa MNanbtayda) CBULETENLCTBYIOT 0 rMbEM YTOMAKLWMX B MPECHOM BOAe.
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Postmortem characteristics of drowning death
in freshwater: a systematic review

Iwan Aflanie', Gusti Muhammad Fuad Suharto', Pandji Winata Nurikhwan?

! Department of Forensic and Medicolegal, Medical School, Universitas Lambung Mangkurat, Banjarmasin, Indonesia;
2 Department of Medical Education, Medical School, Universitas Lambung Mangkurat, Banjarmasin, Indonesia

ABSTRACT

BACKGROUND: Drowning is the third leading cause of death by unintentional injury, accounting for 7% of all injury-related
deaths worldwide. According to the latest World Health Organization Global Health Estimates, 236,000 people died from
drowning in 2019.

AIM: This systematic review aimed to examine the clinical, laboratory, and other postmortem characteristics associated with
death from drowning in freshwater areas.

MATERIALS AND METHODS: A systematic search of PubMed, Epistemonikos, and Cochrane Library databases was performed
with no restrictions to find relevant articles. After the removal of duplicates, articles were reviewed, and information on the
clinical, laboratory, and other postmortem characteristics of freshwater drowning deaths was extracted.

RESULTS: Of the 493 articles, 73 papers were considered relevant for full-text review. Of these, 22 articles met the inclusion
criteria for the review. Most drowning deaths occurred in freshwater. Victims were males, with a male-to-female ratio of 8:3.
External and internal clinical characteristics that are widely reported included signs of asphyxia such as cyanosis of the lips
and hilateral fingernails, immersion signs such as washerwoman's hand, pink teeth, Neil's sign, Svechnikov’s sign, Wydler's
sign, and debris in the airways, and typical drowning signs such as froth in the airway, emphysema aquosum, and Paltauf spot.
CONCLUSION: The results of this study suggest that the presence of signs of asphyxia, immersion signs, and typical drowning
signs such as froth in the airway, emphysema aquosum, and Paltauf spots were associated with drowning deaths in freshwater.

Keywords: autopsy; death; drowning; forensic pathology; freshwater.
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Ob0CHOBAHUE

YronneHme — 370 NPOLECC HApYLLEHMA YHKLMA ObIXaHWs
B pesynibTate MOrpyXeHus BCero Tena WM ero Yactu B Xuf-
KocTb. Mo cyTn, 310 cMepTb ot achukeum [1]. MonHoro norpy-
JKeHWA Tena B BOAY C LieNbio YTonneHuA He Tpebyetca. [ng ne-
TaNbHOMO UCX0[A AOCTATONHO MOMPYKEHWS JIMLLb TOJbKO HOCa
u pta. B 2019 rogy, cornacHo nocnegHuM aaHHbIM BcemupHoi
OpraHu3aLymM 34paBooXpaHeHus, Mo MPUYKHE yTonseHus ymep-
no 236 000 yenoBeK. YTonneHue ABNSETCA TPETbEH OCHOBHOM
MPUYMHON CMEPTU OT HeNpesHaMepeHHbIX TPaBM, YTO COCTaBNSI-
et 7% Bcex cMepTei BO BCEM MUpPe, CBA3aHHBIX C TpaBMamm [2].

CmepTenbHble cydau B pesynbTaTe YTOM/IEHWS 4acto
NpOUCXOAAT BO BPEMS pasBrieyeHuii Ha Boge (nnaBaHue, Ky-
NaHWe, KaTaHWe Ha JoJKax), a TaKKe Npu aBTOMOBMNBHBIX
aBapusx. EWE opHa pacnpocTpaHéHHas mpuuuHa yronne-
HWS — CaMoyBMICTBO, YacTo 00YCNIOBNEHHOE NCUXUYECKUMM
3abonesaHusamMu. KpoMe Toro, onpenenéHHyto posib B yTonne-
HWM MOTYT UrpaTb Takue 3aboneBaHus, KaK anunencus, Toraa
KaK anKoro/ib 1 HapKOTUKYM BbICTYNAIOT haKTopaMu pucka He-
npeaHaMepeHHoro yTonsexua [3].

YpoBeHb CMEPTHOCTM OT YTOMMEHWA Bbille B CTPaHax
C HWU3KMM YPOBHeM foxofa. B bonee pasBuTbIx CTpaHax yTo-
MeHVe Yalle BCEro NPOMCXOAUT B NilaBaTeNbHbIX baccenHax,
TOrJa Kak B CTpaHaX C HWU3KUM W CPEfHUM YPOBHEM [0XO-
ila — B NPUPOLHbIX BOLOEMAX (NPYAbI, KaHaBbl, PEKH, 03€pa,
BOZLOOTBOAHbIE KaHanbl, OTCTOWHMKY, CTOAYas BoAa 3a Mnio-
TUHaMK). BaxHbIMK aKTopaMK CUMTAIOTCA TaKXkKe HepocTa-
TOYHas 0CBELOMJIEHHOCTb O MpaBuniax NnoBefeHUs Ha BOfE,
HecobniofeHne Mep besonacHocTH B6NM3M BOJOEMA U HU3KUK
YPOBEHb BOCNPUATMA onacHocTu [4].

locMepTHBIN AnarHo3 B Ciyyae YTonaeH!s — OAMH U3 ca-
MbIX CNOXHbIX B cynebHon MepuumHe [5]. B 6onblumHcTBE

lNomck HoBbIX MccefoBaHMiA B 6a3ax AaHHbIX W peecTpax
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yOebHaa MeanuyHa

C/ly4aeB pe3ynbTaThbl BHELLUHEr0 OCMOTPa M BCKPLITUA Hecne-
UM UYHBI, @ MHTEPNpEeTaLMs pe3ynbTaToB 1abopaTopHbIX Uc-
CnepoBaHuiA 0CTAETCA CMOPHOW B Hay4HOM coobLuecTse [6, 7].
PaccnenoBaHue cMepTeid, CBA3aHHbIX C NPUPOAHBIMU BOAO-
€MaMu, TaKUMW KaK 03€pa, PeKW M OKeaHbl, MOXET npes-
CTaBNATb ONPeAeNiéHHble TPYAHOCTU BBUAY WX MOCTOAHHO
MEHSIOLLMXCA XapaKTepucTuK. OgHaKo He BCe Cilyyau CMepTH
Ha BOJe Bbi3BaHbI yTonneHneM. Hactynnenuio cMeptu MoryT
cnocobcTBOBaTh U pyre haKTopbl, TaKME KaK SKCTpeMarb-
Hble BOLHbIE W MOrOAHbIE YCIOBUS, HAPKOTUYECKOe UK an-
KOroNibHOe OMbsiHeHWe win 6onesHb, 4TO MCKMOYaeT BO3-
MOHOCTb NOCMEPTHOrO YCTaHoBNeHUA daKTa yTonneHus [8].
3aKo4eHne 0 CMepTU B pesynbTate YTON/eH!s MOXET ObiTb
BbIHECEHO TOJTBKO MOCHE U3Y4YeHMs BCEX BHELLHUX W BHYTPEH-
HWX NPU3HAKOB, a TaK}Ke pe3yNbTaToB Cyae6HO-MeAMLIMHCKON
3Kcneptussbl [7].

KonuuectBo mccnenoBaHni, NOCBALUEHHBIX YTOMMIEHMIO
B NPECHbIX BOAOEMaX, orpaHuyeHo [9].

Lienb nccnepoBaHus — u3yyeHue 1 onucaHne KinHuye-
CKMX, N1abopaTOpHBIX U APYrUX NOCMEPTHBIX JaHHbIX, XapaK-
TepHbIX [N CMEPTY OT YTOMJIEHUS B NPECHOM Boge.

MATEPUAJIbI U METOAbI

CucTemMaTnyeckuii 0630p MeAMLMHCKOW nuTepaTypbl
NPOBEAEH B COOTBETCTBUAM C PEKOMEeHAauusiMU Mo nouc-
Ky, OTOOPY M BKJIOYEHMIO CTaTeli B Uccnegosanme (puc. 1),
u3noxeHHoiMu B AokymeHte PRISMA (Preferred Reporting
ltems for Systematic Reviews and Meta-Analyses — lpea-
MOYTUTENLHBIE 3IEMEHTbI OTYETHOCTU LA CUCTEMATUYECKMX
0030poB 1 MeTaaHanu3oB). [louck B 6asax AaHHbIX PubMed,
Epistemonikos n Cochrane Library nposoguncs 12 uions

lNomcK HoBbIX MCCEA0BaAHMIA C MOMOLLBIO APYriX METOAOB

3anucu, HangeHHble:
« caiitbl (n=0)
» opraHuzaumu (n=0)

* MOMCK MO LMUTUpOBaHUIO (n=1)

Cratbm, rotoBble

CraTbW, NOMHbINA TEKCT KOTOPbIX
[J1R NOSHOTEKCTOBOO —

He HanpaeH (n=0)

CKpUHHHra (n=1)

McKNoYEHHBIe cTaTbK:
* NpMYMHa (HeMpUMeHNUMo)

CraTbM, COOTBETCTBYIOLLME
TpeboBaHmaM otbopa (n=1)

o 3anucu, HanaeHHble: 3anucu, UCKITIOYEHHbIe
=}
= « B 6asax gaHHbIx (n1=493) > U3 crucka ao otbopa:
= « peectpax (n=0) « ny6nupytowmecs 3anmueu (n=1)

OTobpaHHble 3anmucy (n=493) |—>| MckntoyérHble 3anmeu (n=420) | l

CraTbm, rotoBble "
CraTbW, NOMHbIN TEKCT KOTOPBIX
IS NONHOTEKCTOBOTO —> N
o He HalifieH (HenpUMeHNMO)
S |  cKpuHMHra (HenpuMeHNMo)
&
McKNIoYEHHBIe CTaTbK:
* HefleCTBUTENbHAA CCbIIKA
CraTbM, COOTBETCTBYHOLLME .
> Ha NOJIHbIIA TEKCT UM HECMEpTENbHbIE
TpeboBaHusM otbopa (n=73)
cnyyau ytonnenus (n=51)
* Aipyrue npuumHbl (n=0)

° HoBble uccnepoBams,
2 | BKNIOYEHHBIE B 0630p (1=22)
% [loKknaabl 0 HOBbIX BKIIOYEHHbIX
(== uccneaoBaHusx (n=22)

Puc. 1. bnok-cxema PRISMA.
Fig. 1. PRISMA flow diagram.
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2022 ropa Tpems peLeH3eHTaMM MO KIKYeBbIM CNOBaM
«CMepTb 0T yTon/eHUs» 6e3 Kaknx-nnbo orpaHnyeHuit. Xotsa
Mbl He NMpegbaABNSAIN HUKaKMX TpeboBaHuiA K Tuny, cTaTycy,
A3bIKY MW Nepuogdy nybauKaLmm, U3 noucka bbiu UCKIoYe-
Hbl paboThbl Ha A3bIKaX, OTIMYHBIX OT aHMMIACKOTO, M UCCNEN0-
BaHWA, NPOBOAMMbBIE Ha XMBOTHBIX. [TUCbMA, pefaKLUMOHHbIE
CTaTby, 0630pbl, cMcTeEMaTUYeckue 0630pbl M MeTaaHanu3bl
TaKKe UCKIIYaNIMChb.

PeLieH3eHTbI 0TOMpPanM cTaTbi, UCXOAA U3 UX Ha3BaHWi
1 aHHoTaumi. CTaTby, Ha3BaHUS M aHHOTALMM KOTOPbIX He Co-
OTBETCTBOBA/IM KPUTEPUAM BKIOYEHUSA, BBINM UCKIHOYEHI.
Pasnnuna Bo MHeHWAX TPEX peLieH3eHTOB 00CyMXAanuch
[0 JOCTUXEHUS KOHceHcyca. [ocne nepeuyHoro otbopa non-
Hble TEKCTbl CTaTel WU3y4anucb A1 OKOHYaTesbHOW OLEHKH
COOTBETCTBUS KPUTEPUSAM BKITHOUYEHMS B UCCNEL0BaHMe.

B xone dmHanbHoro otbopa CTaThit OLEHMBaNM Mo ypoB-
HI0 [10Ka3aTeNbHOCTM, KauecTBy MPOBEAEHHOMO WCCNedoBa-
HWS U PUCKY cMCTEMATMYECKUX oLwnbok. Kauectso nybnuka-
LMW OLLEHUBANM C NMOMOLLBI0 MHCTPYMEHTOB CTAaTUCTUYECKON
OUeHKM W 0630pa, pa3paboTaHHbix MHCTUTYTOM [IK0aHHbI
Bpurrc, B COOTBETCTBUM C KOTOPLIMM CTaTbi pacnpeaensmuch
Mo TPEM KaTeropusaM: «BKJIOUEHO», «UCKITIOYEHO» UK «He-
A0CTaTo4HO MHGOpMaLuW». B naHHOM uccnepnoBaHuu npeg-
CTaBneHbl TONBKO Te CTaTby, KOTOpble Bbly OTHECEHBI K KaTe-
ropum «BKJItoueHo». locne oTbopa, oLieHKK KayecTBa U pucka
CMCTEMATUYECKMX OLUMBOK 13 BCEX BKIIOUEHHbIX CTaTen bblnm
n3BneyeHbl HeobxoauMble JaHHble. [lo Kaxpoi cTatbe cae-
NaHbl 0CHOBHbIE BbIBOAbI, BCE AaHHble — 0006LLeHbl. [laH-
Hble M3BNEKaNUCb TPEMS HE3aBUCMMBIMU aBTOpaMM, 3aTeM
nepenpoBepsnuck. V3BneyéHHble faHHbIe:

1) KNMHWUYECKME NPU3HAKM NPY NMOCMEPTHOM UCCENOBaHNM;

2) nabopatopHble pe3ynbTaThl BCKPbITUS;

3) Apyrue NoCMepTHbIE XapaKTEPUCTUKM B Cllyyae yTonne-
HWS B MPECHOMN BOAE.

PE3Y/IbTATbI

B xone noucka no 6a3am aaHHbIX nocne yaanexus aybnu-
KaToB otobpaHo 493 ctatbu. Mpu panbHeliweM otbope cTaTeii
M0 Ha3BaHWUAM M aHHOTAUMAM 73 cTaTby Bbiv NoABEprHYTHI
MoJHOTEKCTOBOMY 0630py, NOC/e Yero 0cTanoch 22 cTaThu,
KOTOpble COOTBETCTBOBANIM KPUTEPUSAM BHJIKOYEHUA B 0630p
(cM. puc. 1).

BONbLUMHCTBO yTONNEHUI A NPOM30LLIIO B MPECHON BOZE.
Cpenu xepTe npeobnafany My»u4uHbl (COOTHOLLEHWE MY-
UWMH W XKeHWwMH — 8:3). B HeKoTopbIx ciy4asx Tena 6binm
HalifieHbl B COCTOAHWM pasfioxeHus. B Lenom ans yronnesum
B MPECHO BOAE XapaKTepHbl TaKWUe BHELUHUE W BHYTPEHHME
K/IMHUYECKUe MPU3HAKYW, Kak acuKcus (CMHIOWIHOCTL ryb
W HOTTEM), NPU3HaKW NOTPYXEHUs B BoAy («pyKa Mpayku»,
«p030Bble 3ybbl»), Npu3Haku Huna, CeelwHnKoBa u Yaiianepa,
HanM4Me MHOPOAHBIX BELLECTB B AbiXaTesbHbIX 1 NULLEBapH-
TeNbHbIX NYTAX, NEPUKApAMANbHBIN BbINOT WU AuUnaTaums cepa-
ua. Mexay TeM K TUMMYHBIM MPU3HaKaM YTOMJIEHUS OTHOCAT-
CA CTOWKan NeHa BOKPYr HO3ApPEN U pTa, KoTopas obpa3syerca
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B pe3ynbTaTe CMeLLUEHWA CIIN3K C BOLOW M BO3LYXOM, @ TaKKe
emphysema aquosum (TaK Ha3blBaeMas BoAsHas aMdusema)
u natHa ManbTayda, BO3HMKAlOWME U3-3a paspbiBa CTEHOK
anbBeosl, BbI3BAHHOTO MOBBLILLEHHBIM JaBNEHUEM B pesyfb-
TaTe GOPCUPOBAHHOIO AbIXaHUA Npu yTonneHuu. B 6onblumH-
CTBe C/ly4aeB TaKKe NpOBOAMTCA UCCNEeAoBaHMe AUAaTOMOBOMO
MNaHKTOHa, YT0 NOMOraeT B UAEHTU(UKALMW YTONNEHUS.
lpu yTonneHuu B conéHon Bofe, B LOMOSHEHWE K Bbl-
LeYKa3aHHbIM NpU3HaKaM, B OLHOM W3 WUCCNe0BaHUA CO-
06LLaeTCcs 0 HanMuUKU Ha 3yB6HOW IManu OTNOXEHWH, XapaK-
TepHbIX AN MOPCKOM BOfbl, a TaKXKe MOBbILLEHHON afre3vmn
¢uTonnaHKToHa K 3ybHoM 3Manu. Kpome Toro, B HECKOMBbKUX
uccnenoBaHusax bbinu 06HapyeHbl ABYCTOPOHHMIA MNeBpaib-
HbIiA BbINOT M OTEK NETKMX. [py 3TOM Y YTOHYBLUMX B CONEHOM
Bozie 06BEM NNeBpanbHOro BbINOTa Gofee 3HaUMTENEH, YeM
Yy YTOHYBLUMX B npecHoit. KpoMe Toro, y yTOHYBLUMX B CONéE-
HOM BOZLe OTMEYAEeTCA 3HaUUTENLHO bosbLLIAaA NEroYHas Macca
1 06BEM IPYAHON KNETKY, YeM Y TeX, KTO YTOHYN B NPECHOMH
Boge. KpaTkue ceegeHns 06 ynoMuHaeMbIx UCCNef0BaHUAX
npencTaeneHsl B Mpunoxenuu 1 [1, 7, 10-29].

OBCYXOEHUE

B nocnepHee BpeMs ponb cynebHoro natonoroaHatoMa
BbILLA 3@ pPaMKM YroloBHOTO MPaBOCYAMA M CTana BKIIO-
yaTb B ceba Bonpochbl 06LWECTBEHHOMO 3[paBOOXPAHEHMA
u 6esonacHocTu. CynebHbIM NaTonoroaHaToMaMm 4acTo npu-
XOAMTCA BbIACHATb MPUYMHBI U CMOCODLI BHE3AMHOM, He-
0XunpaHHoW cMeptu [18], npu 3atom yTonneHwe AsnsAeTcs
3HaUUTENbHOW U YacTo UrHopupyeMoln npobnemoii obuie-
CTBEHHOIO 3A4paB0O0OXpPaHeHUs BO BCEM Mupe [1]. MexaHn3m
CMepTU NMpY YTONNEHWUM OCNOXKHAETCS acPUKCHen 1 3anon-
HEHWEM JbIXaTeNIbHbIX MYTeN KUAKOCTbI0 C COMYTCTBYIOLMUM
TMAPOCTAaTUYECKUM M OCMOTUYECKUM BO3ZENCTBUEM. XOTS
pe3ynbTaTthl ayTONCHM B TaKKUX CNy4Yasx 00bIYHO XapaKTepHbI
ONA YTONAEHUA, OHK YacTo He 00NapaloT AMarHOCTUYECKOI
3HAYMMOCTbHO [4].

B paHHOM uccrnepoBaHWM onmMcaHbl MOKa3aTeNin CMepT-
HOCTW OT YTONNEHUA B GONBLUMHCTBE CNy4aeB CPELM KEpPTB
MYKCKoro nona. bonee BbICOKWI YpoBEHb CMEPTHOCTU Cpeau
MY3K4uH 06ycnoBneH, ckopee BCero, 60bLUIEN CKIOHHOCTHIO
K pucKy, bonee pUCKOBaHHLIM NoBeAeHUEM U HonbLuei BO-
BNIEYEHHOCTbIO B AEATENIbHOCTb BHE A0oMa [4].

PasnoxeHue BKtoyaeT B cebs ABa npolecca — aBToNM3
(pa3pyLueHWe KNETOK M OpraHoOB BHYTPUKNETOYHbIMU dep-
MEHTaMM) U THUEHWe, Bbi3biBaeMoe bBakTepusmu u bpoxke-
HueM. Pa3noxeHne HauMHaeTcs NpuUMepHo uyepe3 24 Yaca
nocne CMepTu, NPOSBNSACL 3e/IEHOBAThIM LIBETOM KOXHOM0
MOKPOBA B HUMHEN NPaBoM YacTu xmBoTa. [locTeneHHo atot
npoLecc CTaHoBUTCA BCE Honee BbIpaXKeHHbLIM, pacnpocTpa-
HAETCA M0 MBOTY U FPYLU U BbI3bIBAET HEMPUATHBINA 3anax.
CornacHo 3aKoHy pa3noxenus Kacnepa, cpena, B KOTOpO#
HaxXo@MUTCA TeNo, BAMSAET Ha MPOLECC pasfioxeHus, a npo-
MopLMOHaNbHOEe COOTHOLLEHUE Pa3foKeHWS B BO3LyXe, BOLE
u nouse coctaenset 1:2:8 [7].
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O4WH U3 NPU3HAKOB YTOMNEHUA — «pyKa MPayYKu» —
XapakTepusyetcs 61efHOCTbH U MOPLUMHUCTOCTBLH Nafio-
HeW, CTon, NanbLeB pyK M HOT. Malepaumsa KOXM HaumHa-
€TCA C KOHYMKOB NasbLieB, NEPEXOAMUT Ha NafoHW, 3aTeM
pacnpoCTPaHAETCA Ha TbUIbHYK CTOPOHY Kuctel. Koxa
CTaHoBuTCA Bonee TONCTOW, MOpLUMHMCTOW, Bonee cBeT-
non n Habyxwen (puc. 2). Takue U3MeHEHUs MPOUCXOAAT
B pesynbTaTe MOIMOLLEHUS BOAbI KOXKEN, YTO XapaKTepHO
npu norpyeHun B Boay [15]. 3T0T npusHaK MoXKeT npo-
ABUTbCA Yepe3 20—-30 MUHYT nocne MOrpyKEeHWs, OLHAKO
MPY HaXOXAEHUM HA OTKPLITOM BO3[YyXe Me[JIEHHO Ucye-
3aeT M MOXET 0TCYTCTBOBAaTb MpU BCKPbITUM.

B cynebHo-MeoUUMHCKON NaTONOMMK Y KepPTB YTOMNIEHUS
yacTo HabnopgatoTca «po3oBble 3ybbl». KpacHoBaTblii oKpac
3yboB cBsi3aH ¢ auddysnelt KpoBU B Mynbny B LEHTUHHBIX
KaHanbLiax. YCioBus OKpyKatoLLei cpeabl, 0C06EHHO NOBbI-
LUEHHasA BNAXHOCTb, UrPatoT CYLLECTBEHHYIO Pofib B NposiBe-
HWW JaHHOIO Npu3HaKa [7].

Mpu3Hak Huna — 3to obnactb YEpHoro LBeTa, NosBnsio-
LiascA B pesynbTaTe KPOBOTEYEHUS B NMONOCTb CPELHEro yxa
W NPUAMNaHUS KPOBSHBIX TeNeL K COCLIEBUAHOMY OTPOCTKY;
BEPOATHO, KPOBOTEYEHME B 3TOW 06nacTv BbI3aBaHO nepena-
[JaMu AaBneHuA Bo BpeMs yTonneHus. KpoBotoualume Touky,
obHapyxvBaeMble Ha cnm3ucToit 0605104Ke COCLLEBULHOM
KOCTU U CpegHero yxa, siBnslTca ybeautenbHbIM cBuUpe-
TeNbCTBOM YTOMNeHua [7]. B abixaTenbHbIX MyTAX U XKenyoKe
Tena, U3BNEYEHHOIO M3 eCTeCTBEHHON BOLHOW CPefbl, MOTyT
CKanMBaThCS BOAHbIE OCTATKW, TaKWE KaK W, rpa3b, NECOK,
rpaBuWi, PacTUTENIHOCTb MM Bogopociu (puc. 3).

Mpu3sHak CBELIHMKOBA XapaKTEPU3YETCA HaNMYMEM MUf-
KOCTU B Nasyxe KJIMHOBWOHOM KOCTW. 370 0BYCNOBNEHHO TeM,
YTO MpW YCUNIEHHOM BAOXE, BO3HMKAMOLIEM NpU OfbILLIKE,

Puc. 2. «Pyka npaukm» [8].
Fig. 2. Washerwoman's hand [8].
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Puc. 3. OctaTkn BOAHBIX MUKPOOPraHM3MoB
B TpaxeobpoHxmanbHoM aepese [8].
Fig. 3. Aquatic debris in the tracheobronchial tree [8].

MPOMCXOAMT HEKOHTPONIMPYEMOe NOCTynieHne 6oMbLLIOMo Konu-
4ecTBa KMAKOCTU B NasyXu1 KOCTeN Yepena 1 AblXaTesibHble MyTH.

MpusHak Yangnepa — 3to TpéxcnoiiHoe obpa3oBaHue
BHYTPM KemyaKa: YacTULbl MUY Ha [iHe, KUAKOCTb nocepe-
OVHE W MeHa B BepXHeii YacTu, obpasytoLasca npu cMelle-
HUM BOAbI M TpaxeanbHOro cekperta [15].

MeHa B AbIxaTeNbHbIX MyTAX — 4acToe ABneHue, obHa-
PY}KMBaeMoe MNpy HapyXHOM W BHYTPEHHEM OCMOTpe JKepTB
ytonneHus. lpouecc 06pa3oBaHus NeHbI BbI3BaH MexaHWye-
CKWUM BO3[eMNCTBUEM [AbIXaTesbHbIX YCUIWUA NpU YTOMNEHUH
B pesynbTaTe CMeLUMBaHWUA BO3AYXa, BOAbI, CEKpeTa Cn3u-
cToi 060onoukm bpoHxoB U cypdakTaHTa B NErkux. MNpu ocMo-
Tpe MeHa 4acTo MMeeT pO30Bbli MM KPACcHOBATbIA OTTEHOK
BCNeSCTBUeE PaspbiBa anbBEONAPHBIX Kanunnspos (puc. 4) [8].
leHa BbIXOANUT M3 [AbIXaTesbHbIX NyTel PeTPOrpagHo 1 npes-
CTaBnIfeT coBOM TUNMUHYIO FPUBOBUAHYIO CTPYKTYpY B 0bna-
CTU pTa U Hoca [15].

Emphysema aquosum uyacTto ykasbiBaetcs B cyaebHo-
MEOMLMHCKON NUTepaType Kak BaMHbIW MpWU3HaK yTtonse-
HUS, B CBA3W C YeM COMYTCTBYHLLME U3MEHEHUS B NETKUX
JOMKHbI ObITb NPaBUNILHO MHTepnpeTupoBaHbl [15]. B pe-
3ynbTaTe 3aKpbITUA AbiXaTeNbHbIX NYTel BO BpEMSA BbIA0Xa
MoBbILLEeHHas BblpaboTka MOKpOTHI M 06pa30BaHWe MeHbl
BbI3bIBAOT FMNEPUHNALMIO NETKUX NO TUMY KianaHHOro
MexaHu3Ma. B pesynbtate B3ayTUA NErKMe NpUHAMAIOT «ba-
NOHHBIN BUA», MOMIHOCTBIO 3aMOJHAIOT NyieBpabHble Nono-
CTU M BbIXOLAT KpasiMu 3a nepuKaps (puc. 5). YacTto MoxHo
yBMAETb OTNeYaTKM pebep Ha noBepxHOCTU NErkux. Mmnep-
TMOPUPOBaAHHbIE JIETKWE TUCTONOMMYECKW MpeacTaBslT
cob0i cnoWeHHbIe U pa3opBaHHble MeXaslbBeoNspHbIe
NeperopoaKM ¢ 6oNbLUMMM BO3AYLUHBIMU albBEOSIAPHBLIMU
nonoctamMu. KpoMe Toro, B NErkux Yepenylotcs aHeMuu-
Hble U HOpMarbHO Nepdy3npyeMble y4acTKM, 0TMeyaeTcs
MOBpEXAEeHNe aNlbBEONAPHO-KaNUNNApHoI MeMbpaHbI. Ta-
KECTb 3TOr0 NOBPEXAEHUS NPONOPLMUOHANBHA ANUTENBHO-
cT1 npouecca ytonnexus. K opyruM npusHakam runepuH-
GNAUMK NErKUX OTHOCATCS KPOBOW3NMSAHMA MOL MEBPOX,
Ha3blBaeMble naTHaMu ManbTayda [15]. 3To KpoBoTOUaLLME
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Puc. 4. TNeHay )KepTébl yTonnenus [8].
Fig. 4. Froth in drowning victim [8].

gt WL g W

Puc. 5. Emphysema aquosum v BHyTpuansBeonsipHblit oTéK [8].
Fig. 5. Emphysema aquosum and intra-alveolar edema [8].

Y4acTKU, KoTopble NOSBAAKTCA B pe3ynbTaTe MOBbILLEHHO-
ro rMapoCcTaTUYecKoro AaBfieHUs B NETKUX, YTO NPUBOAMT
K pa3pbiBy anbBeONsPHbIX CTEHOK, KOTOPbIe Yalle BCero
pacronaraloTcs Ha nepefHen MOBEPXHOCTU W rpaHULax
NErKoro, a Npu AanbHeMLel yTeuKe XKUAKOCTU WK pas-
pbiBax MoryT 6biTb 0GHapyXeHbl B cybrnneBpanbHOW Mo-
noctu [7].

[lnatoMoBble BOAOPOCAM — TUN OJHOKNIETOYHBIX BOAO-
pocneit, oTHocawmxcs K knaccy Bacillariophycae, Kotopblii
HacuuTbiBaeT 6onee 15 000 BuAOB, 0BMTAIOLLMX B MPECHON,
COJIOHOBATOM MMM MOPCKOW Boge. [luatoMoBble BOLOPOCIM
BAbIXAKOTCA KEpTBOW Npu yTonneHuu. MNpoHWKas B KpoBb
yepe3 MOBPEXAEHHbIE COCyAbl NETKUX, OHM pasHocATCA
Mo BHYTPEHHWUM opraHaM. Ecnu ux ussneub u upeHTMdULM-
poBaTb N0 CTPOTMM MPOTOKONAM, 3TU OpraHU3Mbl Nocayxar
OJHMM W3 MapKepoB CMEpPTM OT YTOMJIEHNS.
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3AKJTIOYEHUE

B aaHHOM MccnefoBaHUM NpeAnonaraeTcs, YTo K NpusHa-
KaM, CBA3aHHbIM CO CMEPTbI OT YTOMEHMSs, OTHOCATCA ac-
bu1KeKA (UMaHo3), NPM3HaKM NOrpyXeHns Tena B Bofy («pyKa
NMpayKmn», «po30Bble 3ybblx), MpusHaky Huna, CeeLuHMKOBa,
Yalipnepa, WHopoaHble BELUECTBA B [bIXaTeNbHbIX MyTAX,
a TaKXKe TUNMYHbIE NPU3HAKK YTONAeHUs (NeHa B AblxaTeNb-
HbIX NyTsX, emphysema aquosum, natHa MNanbTayda). Cyned-
Hble NaToIOroaHaToOMbl A0MHKHBI PYKOBOACTBOBATLCA 3TUMM
NpU3HaKaMu NpuU UAEHTUDUKALMM U ONArHOCTUKE CMepTU
OT yTONNEHUA.
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