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YAbTPA3BYKOBAS AUATHOCTUKA TPABMATUMECKUX APTEPUOBEHO3HBIX PUCTYA
NMPU BOEBOW TPABME

FroaoByLLKMHA I.B., Aceesa MN.A., TposH B.H., 3amckmi K.C., Metpos K.1O.

OI'BY ('aaBHbI Boennsii Kaunnraeckuii l'ocinrass um. akagemuka H.H. Bypaesko»
Munobopous: PD. r. Mocksa, Poccrist.

eJib ucciaenoBaHusd. [loBeinenne 3pHEeKTUBHOCTH YABTPA3BYKOBOH MUATHOCTUKH TpaBMa-

TUYIECKHUX apTePUOBEHO3HBIX (PUCTYA, IIOAYVIEHHBIX IIpU 00€BOH TpaBMe.

Marepuans! u meronsl. [Ipy npoBeneHHN YABTPA3BYKOBOI'O UCCAEOBAHUSA MarkCTpPaAbHBIX

cocymoB KoHeuHocTel y 500 paHeHbix, v 59 (11,8%) u3 HuX OBIAO AUATHOCTHPOBAHO IIO-

BpeXIeHNE MariCTPaAbHbBIX COCYIOB ¢ (POPMHUPOBAHUEM apTEePHUOBEHO3HOU pucTyanl. Ilpu-
YMHAMH BO3HHUKHOBEHHS apTEePHUOBEHO3HBIX CBUIIEH ObIAM MUHHO-B3PBIBHbIE paHeHUd. BceM 60Ab-
HBIM Ha TOCIIUTAABHOM 3Talle OBIAO BBLIIIOAHEHO YABTPA3BYKOBOE CKAHUPOBAHHE MATrUCTPAABHBIX COCY-
OB KOHEYHOCTel, KOMIILIOTepHAas ToMorpacus ¢ OOAIOCHBIM KOHTPACTHBIM YCHACHHEM M aHTHOTIpa-
duga. Aokaauzaliys TPaBMATHYECKUX apTEePUOBEHO3HBIX CBUIIEH pacCIpeneAHuAach CAEAYIOIINM obOpa-
3o0M: y 11 (19%) maimeHTOB BbIIBAEHA apTepPHOBEeHO3HAas (PHCTyAA BEPXHUX KOHEUYHOCTeH, v 48 (81%)
— HIXKHHUX KOHeuyHocTell. OTMeYeHO IPEUMYIIECTBEHHO U30AUPOBAHHOE IIOBPEXKIECHHUE apTepUi HUXK-
HUX KOHe4HocTel — 32 (67%), u3 Hux obieit 6eqpenHoit — 5 (16%), raybokoii 6enpenuoii — 2 (7%), mo-
BepxHOCTHOY Oenpennoit — 11 (34%), nmoakoaeHuHoi 11 (34%), marobepiioBoit — 3 (9%). Takke GbIAM
[OUATHOCTHPOBAaHbI COYETAHHBIE apTepPUOBEHO3HBbIE (PHCTYABI apTepHil HHKHUX KOHedHocTed — y 16
(33%) panensIx: mepenHss 6oabiiebepiioBasg U MarobepliioBas aprepuu — 7 (44%), 3apHaasa 6oabirebep-
1oBad U MaaobepioBag apTepuu — 9 (56%). IlopazkeHue apTepuil BepXHUX KOHEYHOCTeH: U3 HUX IIOM-
RAIOUNYHOH — 2 (18%), monmbirieunoit — 2 (18%), nmaeueBoit — 7 (64%).

PesynwsraTtel. [laHHbIE ITPOBEAEHHOIO HAMH YABTPA3BYKOBOI'O HCCAENOBaHUS CBHIETEABCTBYIOT
06 yBeAHMYEeHUH IOKa3aTeAedl AHACTOAMYECKOM W 0O0BbeMHO# CKOpPOCTeH KPOBOTOKA, YMEHBLIIIEHHU IIe-
pudepUIecKOro COIPOTHBACHUS B UCCAEAYEMOM COCyaHcTOM Oaccetine. Ilpu mccaemoBaHUM TAYOOKHX
BEH OTMEYEHO [JOCTOBEPHOE YBEAMYEHHE X AuaMeTpa, IoKasaTeAeidl AMHEMHOM M 00BeMHOM CKOpO-
CTell KPOBOTOKA II0 CPaBHEHUIO C KOHTpaAaTepPaAbBHOH CTOpOHOM. KpuTeprneM AHarHOCTHKH HAAWYHSI
apTEepPHOBEHO3HOI0 COYCThS SIBASAOCH 3HAUUTEABHOE AOKAABHOE IIOBBIIIIEHHE IToKasaTeaell cucToAude-
CKOM U JHUAaCTOAMYECKOMN CKOPOCTEN KPOBOTOKA.

OOGcy:xaenue. IIpu DpoBeIeHUH YABTPA3BYKOBOTO HUCCAENOBAHUS MAaruCTPAABHBIX COCYIOB KO-
HeYHOCTel IPAMBIM IIPHU3HAKOM HaAWYHUS apTepPUOBEHO3HON (DUCTYABI SIBASETCS BU3yaAH3allHsd CBU-
IIEBOT'O COYCThsI, OIIPENEAIEMOr0 KaK B ICOKOCKOPOCTHASI CTPYs KPOBH B pesKMMe IIBETHOH OMIIIAePO-
rpacdpun, To €cTh TaK Ha3bIBAEMBIN 5AAAM3UHT-3(P(EKT, a B PEKUME [IOCTOSTHHO-BOAHOBOM JIOIIIIAEPO-
rpacdun — perucTpalysa apTepruasn30BaHHOTO KPOBOTOKA II0 BEHE M CHUXKEHUE IIepudepHdecKoro co-
IIPOTHUBAEHUS B apTepUU.

3akmouenue. PaHHaa QIUAarHOCTHKA apTepPHOBEHO3HBIX (DHUCTYA 00AeTYAET AeUeHMe TAallueHTOB
U YAYYILIAeT IIPOTHO3. YABTPA3ByKOBOE CKaHUPOBAHUE I103BOASET HEMHBA3WBHO OUATHOCTHPOBATH ap-
TEepPHOBEHO3HbIE (DHUCTYABI, PETUCTPUPOBATH II0OKA3aTE€AW I'eMOOUHAMHKH B HCCAEAYEMBIX COCyAaxX, a
TaKXKe COKPATUTh BPEMSI, HAMETUTH OITHMAABHBIY IIAQH A€YEHUS M CHH3UTH KOAWYECTBO OCAOXKHE-
HUH.
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ULTRASOUND DIAGNOSTICS OF TRAUMATIC ARTERIOVENOUS
FISTULAS IN COMBAT TRAUMA

Golovushkina G.V., Aseeva .A., Troyan V.N., Zamsky K.S., Petrov K.Yu.

N.N. Burdenko Main Military Clinical Hospital, Ministry of Defense of the Russian Federation. Moscow, Russia.

urpose. To improve the efficiency of ultrasound diagnostics of traumatic arteriovenous fis-

tulas obtained in combat trauma.

Materials and Methods. During the ultrasound examination of the main vessels of the

limbs in 500 wounded patients, the damage of the main vessels with the formation of arte-
riovenous fistula was diagnosed in 59 (11.8%) of them. The causes of arteriovenous fistulas were
mine-explosive wounds. All patients at the hospital stage underwent ultrasound scanning of the
main vessels of the extremities, computed tomography with bolus contrast enhancement and angi-
ography. Localization of traumatic arteriovenous fistulas was distributed as follows: in 11 patients
(19%) arteriovenous fistula of the upper extremities was detected, in 48 (81%) — of the lower extremi-
ties. There was predominantly isolated damage of the lower limbs arteries — 32 (67%), including
common femoral — 5 (16%), deep femoral — 2 (7%), superficial femoral — 11 (34%), hamstring — 11
(34%), peroneal — 3 (9%). Combined arteriovenous fistulas of the lower limbs arteries were also diag-
nosed in 16 (33%) wounded patients: anterior tibial and peroneal arteries — 7 (44%), posterior tibial
and peroneal arteries — 9 (56%). Upper limb arteries were affected: subclavian artery — 2 (18%), axil-
lary artery — 2 (18%), brachial artery — 7 (64%).

Results. The data of our ultrasound study indicate an increase in diastolic and volumetric
blood flow velocities, a decrease in peripheral resistance in the studied vascular basin. The study of
deep veins showed a significant increase in their diameter, linear and volumetric blood flow velocities
compared to the contralateral side. Significant local increase in systolic and diastolic blood flow ve-
locities was a diagnostic criterion for the presence of arteriovenous junction.

Discussion. During ultrasound examination of the main vessels of the extremities, a direct
sign of the presence of arteriovenous fistula is the visualization of the fistulous accessory, defined as
a high-speed blood jet in the color Dopplerography mode, that is, the so-called ellizing effect, and in
the constant-wave Dopplerography mode — the registration of arterialized blood flow through the vein
and a decrease in peripheral resistance in the artery.

Conclusion. Early diagnosis of arteriovenous fistulas facilitates patient treatment and im-
proves prognosis. Ultrasound scanning allows noninvasive diagnosis of arteriovenous fistulas, re-
cording hemodynamic parameters in the vessels under study, as well as reducing time, outlining the
optimal treatment plan and reducing the number of complications.
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HaCTosIIIlee BpeMs OTMEYaeTCs yBe-

AWYEHME 4YHcAa IIOCTPaAaBIIUX C IIO-

BPEXKIAEHUEM MAaTUCTPAABHBIX COCY-

0B B CBE3M C 3CKaaamuei Boopy-

KEHHBIX KOH(MAUKTOB. CoBpeMeHHBIE
CpeACTBa BOOPYKEHHT 00AaaroT BBICOKOM ITO-
pazkarolieifi CIIOCOOHOCTBIO, BCAEACTBHE YETO
3HAYUTEABHO BO3POCAH TSXKECTb U 00BEM IIopa-
KEHUsI KoOHeuHocTed [1].
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YacToTa COCYyAHUCTBIX TPaBM B BOEHHOE
BpeMs BapbUpyeT B Ipenesax 6-17%. Panenusa
KPOBEHOCHBIX COCYIOB, IIOAYYE€HHBIE IIpH Ooe-
BOH TpaBMe, COCTaBASIIOT OXHY H3 Hauboaee
BasKHBIX IIPOOAEM COBPEMEHHOH BOEHHOH XH-
PYPrHuH, TaK KaK COIIPOBOXKIAIOTCA BBICOKOH
AETAABHOCTBIO, WHBaAWAW3allel, MECTHBIMHU H
OOIIIIMH OCAOKHEHHSIMH, JacToTa KOTOPBIX CO-
craBaseT 15,4-48,4% HabaroneHui [2].
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OfHUM U3 CEPbEe3HBIX OCAOKHEHUH OIHO-
MOMEHTHOTI'O IIOBPEXKAEHNUI KPYIIHOH apTepuu U
BEHbI IBASETCS 00pa3oBaHUEe apTepPHOBEHO3HOM
¢ductyarl. Ilog 3THM IHIOHHMAIOT IIATOAOTHYeE-
CKO€ IIpIMOE COOOIIleHHE MeXAy apTepued u
BEHOH, Beaylllee K TOKY apTepPHaABHON KPOBHU B
BEHO3HOE PYCAO, MUHYS KaITUAASIPHYIO ceTb [3].
TpaBMaTu4decKHue apTEepPUOBEHO3HbLIE  CBHUIIH
ObIAM BIIEpBBIE ONHCAaHBI XaHTepoM B 1762 ro-
ny. [Ipu coBpeMeHHOU GoeBoil TpaBMme B 48,9—
08,7% caydaeB paHEHUH KOHEYHOCTEH C IIo-
BpeXIEHUEM MAaruCTPAaABHBIX COCYZOB BIIO-
caencTBUH  (QOPMHUPYIOTCH — IepudepudecKue
aHEeBPU3MEBI U apTepPUOBEHO3HbIE CBUIIH [4].

B 3aBucumocTH OT pasMepa apTepHoBe-
HO3HOI'O CBHUIIA U JAAUTEABHOCTH €I'0 CYIIECTBO-
BaHUd IPSIMOM cOPOC KPOBU U3 apTEePUH B BEHY
IPUBOAUT K CYILIECTBEHHBIM H3MEHEHHUdIM Te-
MOIAMHAMUKY, [IPOSBASIONIMMCH Ha IIepUpepun
CHHIPOMOM XPOHUYECKOH [AHCTaAbHOH BEHO3-
HOM HEZOCTATOYHOCTH, HapylIeHHeM (YHKIIUU
KOHEYHOCTH, 6oabio [5]. IIpu manTEABHO CyIle-
CTBYIOIIIMX OOABIINX OOBEMax cOpoca KpoBU
pPa3BHUBAIOTCH HapyIIeHHUs IEHTPAABHOH TI'eMo-
OUHAMHWKH, [IPUBOALAINIME K IIPABOXKEAYTOYKO-
BOH cepaedyHOH HeoOCTATOYHOCTH [6].

B Hacrosmiee BpeMs HET YETKOTO aAro-
pUTMa Iasd 00CAeIOBAHUS IAIIHEHTOB C IIOBpe-
KIECHUSIMHU MAaruCTPaAbHBIX COCYZOB IIpu 0Ooe-
Boii TpaBMme. lcrioanb3oBaHHE YABTPA3BYKOBOTIO
HCCA€OBAHHA COCYZOB B IAaHHOM CHUTyallUH 3a-
HUMaeT BeAylllee MeCTO A IIPolenypbl UX BHU-
3yaAu3aliii, YIuThIBasg OOCTYIHOCTB, Ge3orac-
HOCTb, OTHOCHTEABHO HH3KYIO CTOUMOCTH YAb-
TPa3ByKOBOTO UCCAEIOBAHUsI, HEOOABIIIOE UHCAO
IIPOTUBOIIOKA3aHUM [7].

B cBa3u ¢ aTuM, IleaecoobpasHO pas3BH-
BaThb U YCOBEPIIEHCTBOBATH IIPHMEHEHHE YAb-
TPa3ByKOBOTO CKaHHUPOBAHUA COCYAUCTOIO PyC-
AQ IAS TUATHOCTHKU €T0 IIOBPEKIEHUd Ha dTa-
e IIePBUYHOTO HMCCAENOBAHUS B IIPHEMHOM OT-
OEA€HUH U HHTPAOIEPAIlOHHO [AS OLEHKHU
BO3MOXKHBIX  OCAOXKHEHUM, CBOEBPEMEHHOI'O
OKa3aHUs BBICOKOCIIEITHAAU3UPOBAHHON IIOMO-
LN ¥ IIOCAEYIOIeTO HabAtoneHus. [laabHelIee
n3ydeHUe COCTOSHHUA MeMOANHaAMUKU, MOP(OAO-
TUH COCYZOB y HAIIHEHTOB C TPaBMaTUYE€CKHUMU
apTepPHOBEHO3HBIMH CBHIIIAMU IIPH KOMIIAEKC-
HOM YABTPa3ByYKOBOM HCCAEIOBAHUU SIBASIETCH,
6e3yCAOBHO, aKTYaABHBIM.

IleAp HCCAEZOBAHHS.

[ToBernenrne 3¢pHEKTUBHOCTH YABTPa3BY-
KOBOM [OUArHOCTUKH TpaBMaTHYECKHX apTe-
PHOBEHO3HBIX (PUCTYA, IOAYIEHHBIX IIPU 60€eBOM
TpaBMe.

MaTepHaAbl H METOABI.

3a 2023 rog B ®I'BY «I'BKI' um. akame-
muka H.H. Bypaerko» Mwunobopousr Poccun
OBIAO IPOBEIEHO YABTPA3BYKOBOE UCCAEIOBAHIE
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MaTrHUCTpPaAbHBIX COCyZOB KoHedHocTeir 500 pa-
HeHbIM. U3 Hux y 59 (11,8%) nmocrpagaBimiux (B
Bo3pacTe 2810 aeT) 6BIAO AHMATHOCTHPOBAHO
IOBpEXKIEHNEe MaruCTPaABHBIX COCYyIOB € (pop-
MUPOBaHUEM  apPTEePHOBEHO3HOH  (PHUCTYABI.
[IpryrHaMu BO3HUKHOBEHUS apTePHOBEHO3HBIX
cBulllefi OBIAM MWHHO-B3PBLIBHBIE pPaHEHUS
(MBP).

BceMm GOABHBIM Ha TOCIHUTAALHOM 3Talle
OBIAO BBITIOAHEHO YABTPA3BYKOBOE CKaHUPOBA-
HHE MarucTpaAbHBIX COCYyNOB HHUKHHUX U BeEpX-
HUX KOHEYHOCTel, KOMIIbIOTEepHAasa ToMorpadus
(KT) c GOAIOCHBIM KOHTPACTHBIM YCHACHUEM U
aHruorpadpus.

YABTPa3ByKOBOE HCCA€NOBaHUE IIAllHEH-
TOB OBIAO IIPOBEAEHO HAa ammaparax Samsung
RS85 (lOxxmaa Kopes) u General Electric
Healthcare Logiq E (CLIA) AnHeHHBIMU DaT4H-
KaMu ¢ gactoToi 4-18 MI't u 5-13 MTIm.

CkaHUpOBaHUE IIPOU3BOIAHAOCHL B CAELY-
IOIeYd II0CAEIOBATEABHOCTH: CKaHHPOBAaHHE B
pekuMe IIBETHOI'O MOIIIIA€POBCKOIO KapTHPO-
BaHHUS KpPOBOTOKA MAaTUCTPaAbHBIX apTepu,
rAyOOKHX U IIOBEPXHOCTHBIX BEH KOHEYHOCTEH C
OLIEHKOM aHaTOMHYECKOI'0 XO[a HX BeTBel, cy-
IECTBOBAHUS  KOAAATepasel, HaIllpaBACHUS
KpPOBOTOKA, HaAWYUdA 23aAadi3uHT-d¢dderTa U
IIyABCHPYIOIIIUX I'eMaToM; CKaHUPOBaHHE B pe-
JKUMe CIIEKTPAaAbHOU OoIAeporpaduu ¢ OLeH-
KOH TaKWX TIeMOAMHAMHUYECKHUX IIoKasaTeAel
KPOBOTOKA, KaK CHUCTOAUYECKAasd U AHaCTOANYe-
CKasl CKOPOCTb KPOBOTOKA, AWHEHHAas CKOPOCTh
KpPOBOTOKA U OOBEMHAad CKOPOCTH KPOBOTOKA,;
CKaHUpOBaHHE B B-pexxuMe B IleAdX OIEHKHU
COCYIVCTOM CTEHKH, AuaMeTpa MaruCTPaAbHBIX
apTepuil U BeH, HAAUYUS aHEBPHU3MaTHYECKUX
pacmupeHu apTepui, TPOMOOTHYECKHX Macc B
IIPOCBETE COCY[OB, U3MEHEHHS apXUTEKTOHUKU
OKPYKaIOIINX MATKHUX TKaHEH.

Aokaam3anusg TpaBMaTHYECKHUX  apTe-
PHOBEHO3HBbIX cBHUIleH: v 11 (19%) mamueHTOB
BBISIBA€HA apTepHOBEHO3HAd (PHCTyAa BEPXHUX
KoHeuHocTeld, v 48 (81%) — HUKHHUX KOHEYHO-
CTEH.

OTMeYeHO IIPEUMYIIIECTBEHHO H30ANPO-
BaHHOE IIOBpPEXKIEHUE apTepHUil HIXKHUX KO-
HeuHocTell — 32 (67%), 13 Hux obuieil GenpeH-
HOM — 5 (16%), raybokoii GempenHo#t — 2 (7%),
MOBepPXHOCTHOM Oempennoii — 11 (34%), momko-
AeHHOM — 11 (34%) u maaobepiioBoit — 3 (9%).

Takske OBIAH OUATHOCTHUPOBAHBI COYETAH-
HbIE apTEPHOBEHO3HbIE (PUCTYABI apTepuil
HUKHUX KoHeuHocTed — 16 (33%): mepemHasa
GoarblirebeprioBasg U MaaobepiioBasi apTepuu — 7
(44%), 3anmusasa GoablliebepiioBas U MaAobEPITO-
Bag aprepuu — 9 (56%).

[TopaskeHre apTepHil BEPXHUX KOHEYHO-
cTell: U3 HUX HNOAKAIOUYNYHOU — 2 (18%), mox-
MblItegHo# — 2 (18%), maeueBoit — 7 (64%).
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Puc. 1 a (Fig. 1 a)

- B o

Puc. 16 (Fig. 1 b)

Puc. 1.
AOMMNAEPOBCKOro KOPTUPOBAHMUSA.

BEHLI B CpeAHEH TPeTH IpaBoro bempa.

middle third of the right thigh.

YAbTPA3BYKOBOE UCCAEAOBAHUE COCYAOB HUXHUX KOHEYHOCTEN B peXume LBeTHOro

PaneHbr1#t A., 27 AeT. MUHHO-B3pbIBHAA TpaBMa. MHOXKECTBEHHBIE OCKOAOYHbBIE PAHEHHS TPYAHOM U OPIOIITHOM
moAoCTel, KoHedHOCTeM. [ToBpexkaeHrne MOBEPXHOCTHON OEapEeHHOM apTepur M IMOBEPXHOCTHOIN OeapeHHOH

a — Perucrpanysa 3aAai3uHr-3¢deKTa B IPOEKIIUHU apTEPHOBEHO3HOIO COYCThSI.
6 — YeTkasd BH3yaAu3aIlds apTePHOBEHO3HOIO COYCThsSl C PETHCTPAIIHEH dAAad3UHT-3(eKTa.
Fig. 1. Ultrasound examination of lower limb vessels in color Doppler mapping mode.

Wounded patient A., 27 years old. Mine-explosive trauma. Multiple shrapnel wounds of the thoracic and ab-
dominal cavities, extremities. Damage to the superficial femoral artery and superficial femoral vein in the

a — Registration of the ellizing effect in the projection of the arteriovenous junction.

b — Clear visualization of the arteriovenous junction with the registration of the ellizing effect.

Y mpeobaamaromiero Yucaa IIAIUEHTOB
(25-71%) c BoBAeUEHHEM apTEepPUN HUKHUX KO-
HEYHOCTeH OTMEeYaAuCh HapyIIEHHsS OIIOPHOH
dyHKIMH, 60A€BOH CHHAPOM U TPOPUIECKUE
HapylleHusd. [IpM [OAUTEABHO CYILIECTBYIOIIEM
apTepuoBeHO3HOM cbpoce y 8 (14%) paHeHbIX
pasBHAACh TsKeAas CepledyHas HeIoCTaTod-
HOCTh IIPHU HAAWYHU TPaBMATHYECKOTO apTe-
PHOBEHO3HOTO CBHIIIA OeapeHHOM, TrAyOOKOM
OenpeHHOM U ITIOAKOACHHON apTepuii.

Y mamuMeHTOB C IIOCTTPaBMATHYECKUMH
apTEePHUOBEHO3HLIMU CBHILIAMH, PAaCIIOAOKEH-
HBIMHU OUCTaAbHee HIKHeH TpeTu Oenpa, Hesa-
BHCHMO OT CpOKa CYIIeCTBOBaHUs HabAmwoda-
AVCBH: OOA€BOM CHHAPOM, HapYIIEHHsS OIOPHOMH
(PYHKIIMN HUKHEeH KOHEYHOCTH U TPO(hUIECKUe
u3MeHeHHus. boaee NIPOKCHUMaAbHO pPacCIIOAO-
JKEHHbIE apTepPHOBEHO3HbIE COYCTbs, HE3aBUCH-
MO OT UX AHAMETPa, NIPUBOAUAHU IIPU JAUTEAB-
HOM CYIIIECTBOBAHHUH K TSXKEAOU cepredHoll He-
JOCTATOYHOCTH.

Pe3yApTaThI.

[IpaMBIM I[IPU3HAKOM HaAWYUSA apTe-
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PHOBEHO3HOU (PUCTYABI IBASIETCS BHU3yaAU3AIIHUI
CBHUIILIEBOTO COYCTBSI, OIIPEAEASIEMOTO KaK BBICO-
KOCKOPOCTHAasl CTPyd KPOBHU B PEXKHME IIBETHOM
[orraeporpadruu, TO €CTb TaK HasbIBaeMbIi
aArai3uHT-3PPeEKT (puc. 1).

Taxkske HpH IIOIIEPEYHOM U IIPOLOABHOM
CKaHUPOBAHHUHN MarHuCTPaAbHBIX apTepHuil U BeH
B B-pexume MoxkeT ObITH BH3YyaAHU3HPOBAH Jie-
(beKT CTEeHKH coCcyla U paclINpeHHe BEeHBI (pHC.
2, puc. 3 a, 6), a B pexHUMEe IIOCTOTHHO-
BOAHOBOM [OIIIIAEPOrpauU OIpeneAseTcd ap-
TepPHUaAN30BaHHBIM KPOBOTOK II0 BEHE U CHHUXKE-
HUE IIepHU(epPUIeCcKOro COIIPOTUBACHUSI B apTe-
puu (puc. 4 a, 6).

[lanHblE IIpOoBeAeHHOIOo HaMu Y3U BIoO-
CA€ICTBUM IIOATBEPKIAAUCH IIPHU ITPOBEAECHUU
KT u anruorpaduu (puc. 3 B, I).

Kpome Toro, B Xome yABTPa3BYKOBOTIO
CKaHHPOBaHUSA y MallMEHTA C HAAMYHEM IIOCT-
TPaBMaTUYECKOH apTepHOBEHO3HON (PUCTYABI
MEXAY IIA€YEBOM apTEepHUEr U IIA€YEBOH BEHOMN
OblAa BBIIBACHA AOXKHAS aHEeBPH3Ma, KOTopad B
B-pexume BHu3yaau3upoBasach KaK KHUIKOCT-
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Puc. 2 (Fig. 2)

Puc. 2. YAbTPA3BYKOBOE MCCAEAOBOHME COCY-
AOB HUXXHUX KOHEYHOCTEN B B-pexume.

Busyaauzaius apTepHOBEHO3HOIO COYCThS IIPH IIPO-
JOOABHOM CKaHHUPOBAHHUH M HAAWYHE MHOPOILHOIO TeAad
(ockoaka) B MATKMX TKaHAX A€BOro Oexmpa. PameHBIiH
B., 20 aer. MuHHO-B3pBIBHasS TpaBMa. MHOXKXECTBEH-
HbIEe OCKOAOYHBIE PAHEHHUS TPYAHOH IIOAOCTH, KOHEY-
HocTel. IloBpexIeHHE ITOBEPXHOCTHOM OempeHHO
apTepHUH U IOBEPXHOCTHOM OeOpeHHOI BEHBI B CPEL-
Hel TpeTH AeBoro bempa.

Fig. 2. Ultrasound examination of lower limb
vessels in B-mode.

Visualization of the arteriovenous junction in longi-
tudinal scanning and the presence of a foreign body
(fragment) in the soft tissues of the left thigh.
Wounded patient V., 20 years old. Mine-explosive
trauma. Multiple shrapnel wounds of the thoracic
cavity, extremities. Damage to the superficial femoral
artery and superficial femoral vein in the middle
third of the left thigh.

Puc. 3 a (Fig. 3 a)

Puc. 3 B (Fig. 3 ¢)

Puc. 3 r (Fig. 3 d)
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Puc. 3. YAbTPA3BYKOBOE UCCAEAOBOHME COCYAOB HMXKHUX KOHEYHOCTEN B B-pexxnume ¢ MCNoAb-
30BAHMEM AMHEMHOro AaT4MKa (a), KoHBeKCcHoro aatyuka (6). KT-aHrnorpadous (B). KT (r).

a — paHeHbId B., 25 aer. MUHHO-B3pBIBHAs TpaBMa. MHOXKeCTBEHHbBIE OCKOAOYHbBIE PAHEHHS MOAOBBI, TPYIHOH
U OpIOIIHOM ITOAOCTEH, KOHeuHocTel. [loBpexKaeHre ITOBEPXHOCTHON OEOpPEeHHOM apTepHH U IIOBEPXHOCTHOM
GempeHHOM BeHBI B HIDKHEH TPEeTH IIpaBoro Oeapa. Budyaansaiys apTepHOBEHO3HOTO COYCThS U aHEBPHU3Ma-
THUYECKOTO PACLIMPEHNs CTEHKH ITIOBEPXHOCTHOMN OEeAPEeHHOM apTepuH.

6 — ToT ke marueHT. OupeneAeHHE AOKAAU3AIIMN aPTEPHOBEHO3HOTO CBHUIIIA MEXK/y IOBEPXHOCTHBIMHU OenpeH-
HOU apTepHel U BeHOH, fuaMeTp coycThs 0,8 MM.

B — TOT K€ IAIlUEHT. /A\OKaAM3aIysa apTEePUOBEHO3HOM (DHCTYABI MEXKIy ITOBEPXHOCTHOI OeApeHHON BEHOH U
aprepueii, aHeBpU3MaTHIECKOE PACIINpPEHHE OEIPEHHOM apTepHH.

T — TOT XKe manueHT. Haawdme apTepHOBEHO3HOH (DHCTYABI MEXAy IOBEPXHOCTHOM OempeHHOI aprepueil U
BEHOMU.

Fig. 3. Ultrasound examination of lower limb vessels in B-mode using a linear transducer (a), using
a convex transducer (b). CT-angiography (c). CT (d).

a — wounded patient V., 25 years old. Mine-explosive trauma. Multiple shrapnel wounds of the head, thoracic
and abdominal cavities, extremities. Damage to the superficial femoral artery and superficial femoral vein in
the lower third of the right thigh. Visualization of the arteriovenous junction and aneurysmal dilatation of the
superficial femoral artery wall.

b — the same patient. Localization of the arteriovenous fistula between the superficial femoral artery and vein,
the diameter of the joint is 0.8 mm.

c — the same patient. Localization of arteriovenous fistula between the superficial femoral vein and artery,
aneurysmal dilatation of the femoral artery.

d - the same patient. Presence of arteriovenous fistula between the superficial femoral artery and vein.

Puc. 4 a (Fig. 4 a) Puc. 4 6 (Fig. 4 b)

Puc. 4. YAbTpa3ByKOBOE TPUMNAEKCHOE UCCAEAOBAHUE COCYAOB HMXXHUX KOHEYHOCTEW. PaHEHbIN
0., 23 roaa. MMHHO-B3PbIBHAS TPABMA. MHOXECTBEHHbIE OCKOAOYHbIE PAOHEHUS FOAOBbl U KOHEY-
HocTel. MoBpeXAeHne NOAKOAEHHOM apTepuu U BeHbl MPABOK HUXKHEN KOHEYHOCTH.

a — Perucrparusa 3aaaid3uHT-3heKTa B IIPOEKIINH apTEePHOBEHO3HOTO COYCThs, CIIEKTPAABHBIN IOIIIAEPOrpa-
druecKHil aHaAN3 U300pasKeHUsd ITOAKOACHHOM BEHBI HaL (PUCTYAOH PETHCTPUPYET apTEePUAAN30BAHHBIN KPO-
BOTOK.

6 — CueKTpaAbHEIH JONIIACPOBCKUM aHAAN3 M300paKeHHUsI TOBEPXHOCTHOM OEeIPEHHOM apTepruu Hal (PUCTYAOM
II0Ka3bIBaeT IIOTEPI0 HOPMAABHOI'O TPeX(a3HOro KPOBOTOKA U YBEAHYEHHE AUACTOANIECKOr0 KPOBOTOKA.

Fig. 4. Ulirasound triplex examination of the lower limb vessels. Wounded patient Y., 23 years old.
Mine-explosive trauma. Multiple shrapnel wounds of the head and extremities. Damage to the pop-
liteal artery and vein of the right lower extremity.

a — Registration of the ellipsing effect in the projection of the arteriovenous junction, spectral Doppler analy-
sis of the image of the popliteal vein above the fistula registers arterialized blood flow.

b — Spectral Doppler analysis of the image of the superficial femoral artery above the fistula shows loss of
normal triphasic blood flow and increased diastolic blood flow.
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Puc. 5 B (Fig. 5 ¢) Puc. 5 r (Fig. 5 d)

Puc. 5.  YAbTpasBykoBoe AYNAE€KCHOE CKAHWUPOBAHUE COCYAOB BEPXHUX KOHEYHOCTEWU KOHBEKC-
HbIM AQTHUKOM (a), AMHENHbIM AaT4MKOM (6). KT (B). KT-aHruorpadbus (r).

a — Busyaanzamya o6BEMHOIO KHUAKOCTHOTO 00pa30BaHus HEOAHOPOAHOM CTPYKTYPHI 32 CUET HAAWYHS TPOM-
GOTHUYUECKHNX MAacC CpemHeil 3XoreHHocTH. Pamensrii /1., 30 aer. MHUHHO-B3pbIBHAS TpaBMa. MHOXKECTBEHHEBIE
OCKOAOYHBIE PAHEHUS TOAOBBI, TPYAHOM IIOAOCTH U KOHedHocTel. [loBpexkaeHue NA€4eBOM apTEPHU U BEHBI
IIpaBOH BEPXHEH KOHEYHOCTH.

6 — Perucrparusa TypOyA€HTHOTO KPOBOTOKA B CBOOOAHOM OT TPOMOOTHYECKHX MACC YACTU aHEBPHU3MBI IIA€Ue-
BO# aprepun. TOT Ke HalueHT.

B — HaAMYHeE AOKHOM aHEBPHU3MBI IIA€UYEBOM apTepuu. TOT ke malueHT.
T — aHeBpH3Ma IIA€UYEBOH apTepuu. TOT XKe malueHT.

Fig. 5. Ultrasound duplex scanning of the upper limb vessels using a convex transducer (a), with a
linear transducer (b). CT (c). CT-angiography (d).

a — Visualization of volumetric fluid formation of heterogeneous structure due to the presence of thrombotic
masses of medium echogenicity. Wounded patient D., 30 years old. Mine-explosive trauma. Multiple shrapnel
wounds of the head, thoracic cavity and extremities. Damage to the brachial artery and vein of the right up-
per extremity.

b — Registration of turbulent blood flow in the part of the brachial artery aneurysm free from thrombotic
masses. The same patient.

c — presence of a false aneurysm of the brachial artery. Same patient.

d — brachial artery aneurysm. Same patient.
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HOe 0o0pazoBaHHE C IIPUCTEHOYHBIMU CpEeIHEeH
9XOT€HHOCTH TPOMOOTHUYECKUMU MacCaMu (pHC.
5 a), B cBobonHOM YacTu oObeMa KOTOPBIX B
peXUMe IIBETHOTI'O MOIIAEPOBCKOrO KapTHPO-
BaHHdA KpPOBOTOKA PETUCTpUpoOBaAcsa TypOy-
AEHTHBIM KPOBOTOK (puc. 5 6). B kKauectBe «30-
AOTOTO cTaHmapTar nanueHty npoBexneHa KT u
anruorpadpusa (puc. S B, ).

[anHble IpoBeneHHOr0 HaMu Y3U cBume-
TEABCTBYIOT 00 yBEAHWYEHUHU IoKazaTeAeil ama-
CTOAMYECKOM M O0OBEMHOM CKOPOCTEH KPOBOTO-
Ka, YMEHBIIEHUN IIePHU(EePUIeCKOr0 COIIPOTHB-
A€HHUS B HCCAEAYyEeMOM COCyIHUCTOM bOacceiie,
YTO HAIIIAO IIOATBEPIKAECHUE B CHIIKEHHM IIOKa-
3aTeAed MHAEKca IIepru(epUIecKoro COIPOTHB-
A€HUd U IIyABCAIIMOHHOTO HHAeKca. IIpu mccae-
MOBaHUH TAYOOKHX BEH OTMEYEHO HOCTOBEPHOE
YBEAWYEHHE UX AHaMeTpa, [IOKa3aTeAeH AWHEN-
HOML B OOBEMHOM CKOpPOCTEM KpPOBOTOKA IIO
CPaBHEHHUIO C KOHTpasaTe€pPasbHOM CTOPOHOMH.
Kputepuem nuarHOCTHUKH HaAW4YHd apTepHOBe-
HO3HOT'O COYCTBbSI SIBAFAOCH 3HAYUTEABHOE AO-
KaAbHOE IIOBBIIIEHHE IIOKa3aTeAeH CHCTOAWYE-
CKOM U JUACTOAUYECKOUN CKOPOCTEN KPOBOTOKA.

OOcyxkneHue.

TpaBMaTudecKre apTepHOBEHO3HBIE (H-
CTyABI Pa3BHUBAIOTCHA NIPH HAPYIIEHUU IIEAOCT-
HOCTH COCYIHUCTOM CTE€HKH B pe3yAbTaTe TpaB-
MbI. OCHOBHBIM ITATOI'€HETHYECKUM (PaKTOPOM,
HAOAIOIAEMBIM IIPHU ApPTEPUOBEHO3HBIX (PUCTY-
AaX, IBASETCA apTEPHOBEHO3HOE IIIyHTHpPOBAa-
HUe [6].

YApTpa3ByKOBOE CKaHHUPOBAHUE, IIPOBE-
NEHHOE Ha 3Talle IepBUYHON COPTHUPOBKH y IIa-
IIMEHTOB C MHHHO-B3PBIBHBIMHU pPaHEHUIMH C
IIOBPEXIEHHEM MarucCTpaAbHBIX apTepPUM U BEH
BEPXHUX W HHUXXHHUX KOHe4YHocTel, B B-
pexXuMe, pPeXRHME IIBETHOI'O IOIIIAEPOBCKOTO
KapTHUPOBaHUS KPOBOTOKA M CIIEKTPAABHOM H0-
nnaeporpaduy SBAFETCS HEWHBA3WBHBIM, AEr-
KOMOCTYIIHBIM U IIPOCTHIM B BBIIIOAHEHHUH METO-
IOM BH3yaAH3aIlMU [AS OLIEHKH COCYZHCTOM
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CTEHKH, [IPU3HAKOB €€ ITOBPEXKIECHUS U IT0Ka3a-
TeAel TeMOAUMHAMHKH, HaAW4YUd OCKOAKOB B
OPOEKIUU COCYAHCTO-HEPBHOTO IIy4dKa, dYTO
TIO3BOASIET YCTAHOBUTH KOHKPETHBIM AHUArHO3 U
HaMeTUTh [JaAbHEUINNiIl T[IAaH OIepaTHBHOTO
BMeEINIaTEABCTBA.

3akaAroueHHe.

AptepuoBeHO3HasT (PUCTyAa  SIBASIETCS
CAOKHOM [AL AHUATHOCTHUKM ITATOAOTHEM, a KAH-
HUYECKHE ITPOSBACHUS 3a00A€BAHUS OTKAAIbI-
BalOTCS HA [HU, HEIEAW WAHW TOAbI IIOCAE IIep-
BOHAYaABLHOM TpaBMbl. PaHHSS OHAarHOCTHKA
o0AerYaeT Ae4eHHe 3TOM IIATOAOTHH M, CAEL0BAa-
TEABHO, YAYYIIIAaeT ITPOTHO3. YUYUTHIBAd MOCTYII-
HOCTb, 0€30MaCHOCTb, OTHOCHUTEABHO HHU3KYIO
CTOUMOCTH YABTPA3BYKOBOTO HCCAEIOBAaHUSI,
HeOOABIIIOE YHCAO ITPOTHUBOIOKA3aHUM, I1EAECO-
o6pasHO pas3BUBaTb U YCOBEPIIIEHCTBOBATH
OPUMEHEHUE YIIAEKCHOTO CKAHUPOBAHUS JIAS
HOBBINIEHUS 3PPEKTUBHOCTH AUATHOCTHUKU ap-
TEePUOBEHO3HBIX CBUIIEH. TpaBMaTHudeckue ap-
TEPUOBEHO3HbIE CBHIIHW, HE3aBUCHUMO OT UX
pasmepa, AOKaAW3allud W BPEMEHH CYIIECTBO-
BaHUsI, MOAXKHBI OBITH PA300IIEHBI. YABTPA3BY-
KOBO€ CKaHUpPOBaHUE B B-pexume, pexRuMe
IIBETHOTO MJOMIIAEPOBCKOIO KOAHUPOBAHUS U OT-
PasKeHHOTO IOIIMIAEPOBCKOIO CUTHAAA B cCOYeTa-
HHUU C AaHaAHu30M CIIEKTpa JOIIIA€POBCKOTO
COBUTra YacTOT MAarUuCTPAABHBIX COCYZIOB ITO3BO-
ASIET HEWHBA3WBHO [JUATHOCTUPOBATL apTe-
pUOBEHO3HbIE (DUCTYABI, PETUCTPUPOBATH MOKAa-
3aTeAr TEMOMHAMUKU B UCCAEAYEMBIX COCYIaX,
a TakXKe COKpPaTUTh BpeMs, HaMETHUTHb OIITH-
MAaABLHBIM IIAQH A€YEHHS U CHU3UTL KOAMYECTBO
OCAOXKHEHUM.

Ucrounuk ¢duHaHCUPOBAHUSA U KOH-
¢IUKT UHTEPECOB.

ABTOpPBI JaHHOU CTATBU IIOATBEPIHUAU OT-
CyTCTBUE (PUHAHCOBOM ITOAMEPKKH HCCAEI0BA-
HUS U KOH(PAUKTA UHTEPECOB, O KOTOPBIX HEOO-
XOIHMO COOOIIUTE.
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