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KOHEYHOCTeM: COBpEeMEHHbIN OMbIT U AanbHeMluume  updiates
nepcrnekTUBbl NPUMMEHEHUA Ha NepeAoBbIX 3Tanax
MeAMULMHCKOMN 3BaKyaluu

P.1. Nbparumos, B.A. PeBa

BoeHHo-MeauumHcKas akagemus umenn C.M. Kuposa, CaHkT-letepbypr, Poccus

AkmyaneHocme. ViccnefioBaHne NOCBALLEHO MOBPEXAEHUAM MaruCTPasbHbIX COCYA0B KOHEYHOCTEN U OMepaLuv BpeMeH-
HOro NPOTE3UPOBaHMS MarucTpasbHbIX apTepUin Ha MepeAOBbIX 3Tanax MeAULMHCKON 3BaKyauun. MpoBeAeH PETPOCTIEKTUBHIN
aHanu3 6asbl perncTpa 60eBbIX NOBPEXAEHNI 06€MX KOHTPTEPPOPUCTUYECKUX OMepaLmii B HeueHcKoi Pecnybninke, U3 kotoporo
MpoaHanu3upoBaHbl Cly4an BPeMEHHOr0 NpOTe3VpOBaHNSA apTepuid, BbINOMHEHHBIX B NMEPeAO0BbIX JIEYEBHBIX YUpeXAeHMsX.

Lleny uccnedosaHus — aHanu3 ciyyaeB BPEMEHHOIO NPOTE3MPOBAHNUA apTePUid, BbIMOIHEHHBIX B MepesoBbIX JieYebHbIX
YUPEXOEHMSAX, a TAKKe YCOBEPLUEHCTBOBaHWE CaMOM TEXHUKM OMepaLuy BpEMEHHOT0 NpoTe3vpoBaHmMs 3a cyeT paspaboTaH-
HOro aBTOPaMM MHCTPYMEHTa — TPeXOPaHLLIEBOr0 MeXaHU4ECKOro MyBUHHOTO CoCyLopacLUUpUTENS.

Mamepuanei u Memodsl. B 06LLEN CNOXKHOCTM NPOaHaNM3MpoBaHO 14 paHeHbIX, KOTOPLIM bbina BbINOJHEHA OnepaLys Bpe-
MeHHOro npoTe3vpoBaHus. OCHOBHBLIM MOKa3aHWEM K OMepauuu SBASNach HEKOMMEHCUPOBaHHasA ULLEMMA NO KnaccuduKaLmm
B.A. KopHunosa, ofiHaKo MCX0Af M3 AaHHbIX peructpa onepaums bbina BbIMOSHEHA TakKe 5 paHeHbIM C KOMMEHCUMPOBaHHO
uwemmen n 3 paHeHbIM — ¢ HeobpaTuMoid. Mpu 3TOM BTOPUYHbIE aMMyTaLMK BbINOSIHeHbI BCero 2 U3 14 paHeHbix. Cpeam pa-
HEHbIX C BPEMEHHBIM MPOTE3VPOBaHUEM He Oblio BbISIBNIEHO HW OJHOO JIETANbHOM0 UCXOAA, HECMOTPA Ha HalMyMe Y OJHOrO
PaHEHOro TePMMHANbLHOT0 COCTOsHMS (Donee 45 6annoB no LUKane «BOEHHO-MOJEBAas XMPYPrus COCTOAHUE NP MOCTYMNEHUN»).

Pesynemamer uccnedosaHus. B cpegHeM 3a 06e KOHTpTEPpOPUCTMUECKME Onepaummn B YeueHcKoi Pecnybnumke cpesHss
MPOAOMKUTENBHOCTb (YHKLIMOHUPOBaHUS BpEMEHHOr0 npoTe3a coctaBuna 18,1 + 3,4 4 npu ycnoBuM, 4TO Posib BPEMEHHOMO
npoTe3a B OCHOBHOM BbIMOJHAMM TPYOKU M3 MOAMBMHUAXNOPKAA, @ NPodMNaKTUKY TpPoMb03a NPOBOAMAM MECTHBIM MHTpa-
OnepaLmoHHbIM BBEEHWEM TeMnapiHM3MPOBaHHOMO pacTBopa. [ns onTMMM3auMM omepaumu BPeMEHHOro MpoTe3vpoBaHuS
aBTOPaMU ObINl CNPOEKTUPOBAH U M3roToBNeH (Npu yyacTum «MU3-BopcMax) cneumanbHblii MHCTPYMEHT — TpexbpaHLLEeBbIn
COCYAO0pacLLMpUTENb, KOTOPbIA 0bneryaeT BhinofHeHWe onepauun. Ero addeKTMBHOCTb OblNa M3ydeHa Ha TPeX aHecTesu-
POBaHHbIX CBUHbAX Maccol 45-51 Kr B XOAe onepauuu BPeMEeHHOro NpOoTe3upoBaHUs befpeHHbIX apTepui (LuaMeTp co-
cynoB ot 3,9 8o 4,3 MM) C IMHENHOI YCTAHOBKOW NONMBUHWUAXIIOPUA-NPOTE30B AJIMHOW 3 CM U HapYXHbIM ANaMETPOM 5 MM
(cucteMa oT KanenbHOTO BBefeHUs MHGDY3MOHHBIX pacTBOpOB). B KOHTpanaTepanbHyl KOHEYHOCTb BpEMEHHBIN NpoTe3 BBO-
[vnu 6e3 npuMeHeHus TpexbpaHLueBoro cocypopaciumputens. KoHubl npoTe3a GUKCMpoBanu NUratypamMu K CTEHKe apTepun.
Bpems npoBepeHna MaHunynaumm (6e3 yyeta JocTyna K apTepum) ¢ 04HUM acCUCTEHTOM C UCMOMb30BaHNEM TPeXbpaHLLEBOro
cocynopaciumputens coctauno 41,1 (39,3-43,4) ¢, 6e3 Hero — 59,3 (56,8-59,9) c. MaHunynsumm ¢ BpeMeHHbIM NPOTE30M
6e3 1cnonb30BaHMs TPexbpaHLLIEBOr0 COCYAOPACLUMPUTENS LBAXAbI OCIOXHANCL 3NM304aMMU COCKasb3blBaHWA COCYAa CO
CTEHKY NpOTe3a, YTO MPMBOAMI0 K MAaCCUBHOMY KPOBOTEUEHMIO, HE OTMEYEHHOMY NPW UCMOJb30BaHWM PacLUMPUTENS.

3axnwoyenue. AHanu3 cnyyaeB BPEMEHHOTO MPOTE3MPOBaHMS MarucTpabHbIX apTepuii KOHEYHOCTEN BbISIBUN BbICOKYHO
3 deKTUBHOCTL BMeLLIATENbCTBA, HANPAB/IEHHOTO HAa 0CTAHOBKY KPOBOTEUYEHMS U COXpaHEHWe BPEMEHHOM nepdy3un KoHeuy-
HoCTU. BTopuuHble amnyTauum BbinonHeHbl 14 % paHeHbix (2/14), cnyyaeB neTanbHbIX UCXOLOB 3aperucTpupoBaHo He Obino.
Pa3paboTaHHbIin MHCTPYMEHT 15 0ByieryeHus onepawmy BpEMEHHOTO NPOTE3MPOBaHNA NO3BOMSET COKPATUTL CPOKM BMeLLa-
TeNbCTBA, YMEHBLUUTL MHTPAOMEPALMOHHYK KPOBOMOTEPIO, OFPaHNYMTbL YMCNIO aCCUCTEHTOB U MOXKET ObITb PEKOMEHA0BAH
ANS NPaKTUYECKOr0 MPUMEHEHUS Ha NepefoBbIX 3Tanax 3BaKyaLuy.

KnioueBble cnoBa: BpeMeHHOe NpoTe3npoBaHNe; BTOPUYHAS aMMyTaLus; ULEMUS| KOHEYHOCTH; paHeHue; CoCyLopaclumpy-
Tesb; TpeXOPaHLLEBbIA MEXaHUYECKMIA FyBUHHBIN COCYLopacLUMpUTeb; TPaBMa COCYLa.
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Temporary prosthetics of the main vessels

of the limbs: current experience

and further prospects for use at the advanced
stages of medical evacuation

Ramazan I. Ibragimov, Viktor A. Reva

Military Medical Academy, Saint Petersburg, Russia

BACKGROUND: The study is devoted to the damage to the great vessels of the limbs and the surgery of temporary prosthe-
tics of the main arteries during the advanced stages of a medical evacuation. A retrospective analysis of the database contain-
ing information from the register of combat injuries of the first and second Chechen campaigns was carried out, from which
cases of temporary prosthetics of arteries performed in advanced medical institutions were analyzed.

AIM: The analysis of the cases of temporary artery prosthetics that have been carried out at the advanced medical insti-
tutions as well as the improvement of the technique of temporary prosthetic operations with respect to the use of the tool
designed and developed by the authors- a three-branch mechanical deep vasodilator.

MATERIALS AND METHODS: A total of 14 wounded who underwent the temporary prosthetics operation were ana-
lyzed. The main indication for the patients to undergo surgery was uncompensated ischemia according to the classification
of V.A. Kornilov, however, based on the data of the register, the operation was also performed on 5 wounded with compensated
ischemia and 3 wounded with irreversible ischemia. At the same time, secondary amputations were performed on only 2 of the
14 wounded. Among the wounded with temporary prosthetics, not a single fatal outcome was detected, despite the presence
of a terminal condition in one wounded person (more than 45 points on the “MFS-VD” scale (military-field surgery — vascular
damage)). On average, for both Chechen campaigns, the average duration of the functioning of the temporary prosthetics was
8.1 £ 3.4 hours, provided that the role of the temporary prosthesis was mainly performed by their polyvinyl chloride tubes, and the
prevention of thrombosis was carried out by local intraoperative administration of a heparin solution. To optimize the temporary
prosthetics, the authors designed and manufactured (with the participation of MIZ-Vorsma) a special tool — a three-branch va-
sodilator, which facilitates the operation. The effectiveness of athree-branch vasodilator was studied on three anesthetized large
biological objects (pigs weighing 45-51kg) during the operation of the femoral arteries temporary prosthetics (diameter of the ves-
selsfrom 3.9 to 4.3 mm) with alinear installation polyvinyl chloride prosthetics with a length of 3cm and an outer diameter of 5mm
(a system from drip injection of infusion solutions). In the contralateral limb, temporary prosthetics was introduced with-
out the use of a three-branch vasodilator. The ends of the prosthesis were fixed with ligatures to the artery wall. The time
of manipulation without taking access to the artery into account with one assistant for temporary prosthetics was
41.1 (39.3-43.4) seconds, without temporary prosthetics — 59.3 (56.8-59.9) seconds. Manipulations with temporary pros-
thetics without the use of three-branch vasodilator were twice complicated by episodes of vaso slippage from the wall of the
prosthesis, which led to massive bleeding. Such cases were not noted when using the expander.

RESULTS: As a result, the analysis of cases of temporary prosthetics of the main arteries of the limbs demonstrated
the high effectiveness of the intervention aimed at stopping bleeding and maintaining temporary perfusion of the limb.
Secondary amputations were performed on 14% of the wounded (2/14), no fatal cases have been reported. The tool developed
to facilitate temporary prosthetics surgery can shorten the term of intervention, reduce intraoperative blood loss, limit the
number of assistants and can be recommended for practical use in the advanced stages of evacuation.

Keywords: limb ischemia; three-branch mechanical deep vasodilator; secondary amputation; temporary prosthetics; vascular
damage; vasodilator; wound.
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OPTHATIBHBIE MCCTTE [IOBAHMA

AKTYAJIbHOCTb

YnyulueHne kauecTa OKasaHus MOMOLLY NOCTPafaBLUMM
C TPaBMOW MarucTpanbHbIx cocynoB KoHeuHocTen (TMCK)
0CTaeTcA 0AHOW U3 aKTyasnbHbIX NpobaeM XUpyprum noBpex-
[LEHWUH, MOCKOJbKY TaKue TPaBMbl COMPOBOXLAKTCSA BbICOKOI
NEeTanbHOCTb0, ANIUTENBHON HETPYLOCMOCOOHOCTbH U 3aya-
CTyl0 NpuBOAAT K uHBanmaHoctu [1]. Bctpeyaemocts TMCK
OTHOCWTESTbHO HEBBICOKA B MUPHOE BpeMsl (Ha ypoBHe 2—3 %)
1 ocTaetcs BbicoKol (bonee 10 %) B BoeHHOe BpeMs Ha npo-
TSIKEHUW nocnefHux aecatunetuin [2-4]. Mpu TMCK Bo3swu-
KaeT uLwemms, KoTopylo no Knaccudukauum B.A. Koprunosa
noapasfensioT Ha KOMMEHCUPOBaHHY, HEKOMMEHCUPOBaH-
Hyl0 1 HeobpaTtumyto. Onepaumio BpeMeHHOro NpoTe3upoBa-
Hus (BIT) npoBoAAT NocTpajaBLUMM C HEKOMMEHCUPOBAaHHOIA
UWEMME KOHEYHOCTM KaK MepBbli 3Tan PeKOHCTPYKTMB-
HO-BOCCTaHOBMTENIbHOM OMepaLyy, KOTOpYK 3aKaHuMBaloT
Ha 3Tane cneLWannu3vMpoBaHHON XMPYPriuecKon NMoMoLLM Mo-
cne 3Bakyaumum [5-7]. Yawe scero Bl BbINOAHAT MMNpOBM-
31POBaHHBIMM COCYAMUCTLIMU MPOTE3aMM U3 NOJIMXIIOPBUHUIIO-
Bbix ([1BX) TpyboK oT cucteM ans nepenusanms Kposwm [1, 8].

Mpu BbinonHeHuu onepauuu Bl xupypr cTankusaetcs
C onpefeneHHbIMU TPYAHOCTAMU: CMasM rMafKon MycKyna-
Typbl TPaBMMPOBAHHOTO LIENIEBOr0 COCYa, HECOOTBETCTBUE
[MaMeTpoB [aHHOr0 Ccocyfa M UMNPOBU3MPOBAHHOMO COCY-
JMCTOro NpoTe3a B NoJb3y NOCNeAHEro, 4To BieYeT 3a coboi
notpebHOCTb B AMNaTauuu NPOKCUMANbHOTO U AUCTaNbHOro
KOHLIOB NOBpeXAeHHoro cocyaa [9].

Llens uccnedosarus — aHanms cnyyaes Bl apTepuid, Bbl-
MOJIHEHHbIX B NEpefoBbIX IEYeOHbIX YUPELEHMSX, a TaKKe
YCOBEPLUEHCTBOBaHME CaMoi TeXHWKK onepauum Bl 3a cuet
pa3paboTaHHOro aBTOpaMu UHCTPyMeHTa — TpexbpaHLLeBo-
ro MexaHu4eckoro rayéunHoro cocypopacwwmputens (TBC)
(pucyHOK). [laHHbI MHCTPYMEHT Mo3BoNseT 0baeryntb one-
paumio Bl npu TMCK 3a cueT ynpoLueHuns 3tana pacTsiKeHus
COCYAa W UCKITIOYEHUS U3 HEro JeiCTBUI acCUCTEHTOB.

MATEPUAJIbl U METOAbI

lpoBeneH peTpocneKTMBHLIN aHanu3 6a3bl pernctpa boe-
BbIX MOBPEXAEHMIA 06e1X KOHTPTEPPOPUCTUUECKNX OnepaLmil
B YeueHckon Pecnybnnke, 13 KOTOpOro npoaHanM3vpoBaHbl
cnyyamn Bl apTepuid, BbINOMHEHHBIX HA MepefoBbIX 3Tanax
3BaKyaumu. OCHOBHBIM MOKa3aHWEM K BbIMOSHEHUIO onepa-
umm Bl sBnsnack HeKOMMEHCMPOBaHHasA MLLEMUS KOHEYHO-
CTW, 0[JHAKO HEKOTOPbIM PaHEHBIM, KaK yKa3aHo B [IOKYMeH-
TaLuK, oHa bbina BbINOHEHA NPY KOMMEHCUPOBaHHOM (n = 5)
1 HeobpaTUMoN (n = 3) uemuu.

[Ina ontumusaumm onepauwmm BIT aBTopamm 6bin cnpo-
eKTMpoBaH W wusrotoBieH B «MW3-BopcMa» TBC (na-
TEHT Ha n3obpeteHune N 2769425), KoTopblii NpeAcTaBnseT
€060 MoaMdULMPOBAHHBIN MUHLET C 2 MHBEPTUPOBAHHBIMY
BpaHwamK, pacnonoXeHHbIMU TaK, 4To obpasyemas UMM
MNOCKOCTb NepreHauKynsapHa 3-n bpaHwe (MexaHu3upo-
BaHHOW, HenapHoi). TakuM 0bpa3oM, NPOTUBONOCTABEHHOE
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3-# (HenapHoiA) bpaHLLe NPOCTPAHCTBO 0CTAaeTCA CBODOAHBIM,
4TO MO3BOJISIET C [LAHHOM CTOPOHbI OCYLLECTBNATL BBEAEHUE
B MpOCBET pacLuMpeHHoro cocyaa Tpybku. Pabota mHcTpy-
MEeHTa OCYLLECTBNISIETCA 3@ CYET MPUIOKEHNS CUMbl XMpypra
K mapHbIM bpaHLuaM. 3a cyeT MHBEPTUPOBAHHOTO CTPOEHUS
nocnefiHNX OCYLLECTBASETCA WX pa3BefieHune (nepBblii KOM-
MOHEHT MpoLiecca paclumpeHus cocyna). HenapHas bpaHiia
HEMHBEHTMPOBAHA, ee JBMXEHUE BHU3 (2-11 KOMMOHEHT Npo-
Liecca pacLUMpeHns CoCyAa) BbI3bIBAETCA NPOrMOaHNEM BHU3
MNacTUHKKM, PacnofioXKeHHON Mexay napHbIMM BpaHLuamu.
B MOMeHT pacTsixkeHus cocyfa Mex gy napHbIMM bpaHLiamm
obpasyeTcs NPOCTPaHCTBO, Yepe3 KOTOpoe B COCYL, BBOAMTCS
BPEMEHHbI NpoTes.

B pamkax Kypca xupyprum nospexneHun «CMAPT»
Ha 3 aHecTe3MpOoBaHHbIX CBUHbAX Maccon 45-51 Kr npoBe-
OeHbl onepaumn Bl 6eapeHHbIX apTepuit (amMameTp cocynos
ot 3,9 po 4,3 mm) NBX-npoTe3oM AauHoi 3 CM U Hapyx-
HbIM AMaMeTpoM 5 MM (cucTeMa OT KanesbHOro BBeLEeHUS
MH(Y3MOHHBIX pacTBOpOB). B KoHTpanaTtepanbHyld KoHeu-
HOCTb BpEMeHHbIV mpoTe3 Beoaunu 6e3 npumenenus TBC.
KoHub! npoTe3a GuKcMpoBanu ivratypamm K CTEHKe apTepuu.
Bpems npoBefieHus Mahunynaumm (6e3 yyeta goctyna K ap-
Tepuu) UKCMpOBanK C NOMoLLblo cekyHaoMepa. Habnoge-
HWe 3a XXMBOTHBIMM OCYLLECTBASNM B TeueHue 1,5 u.

PE3YJIbTATHI

KnuHuueckas yacTb. B 06Leii cnoxHoOCTV NpoaHanmsu-
poBaHo 14 paHeHbIX, KOTOpbIM Bbina BbIMOHEHA OMepauys
BI1. 13 paHeHbIx nonyumnm 6oesble 1 1 HeboeBble NoBpexe-
HUA. 5 13 14 paHeHbIX JOCTaBEHbI C MPU3HaKaMM HeCTabunb-
HOCTM reMOJVHAMUKN. 9 paHeHbIX UMENW TSXKeENble U KpalHe
TSKENble NOBPEXAEHUS MO LUKane «BOEHHO-MOoMeBas Xu-
pyprus coctosHue npu noctynnenun» («BMX-Cl»), n 6onb-
LUMHCTBO paHeHbIx MMenn KposonoTtepio 6onee 1000 mn.
OcHoBHbIM MoKa3aHKeM K onepauym Bl aBnsnack HeKoMneH-
CMpOBaHHaA uweMmsa no Knaccupmkauum B.A. KopHunosa,
O[JHAKO MCX0AA U3 AaHHbIX peructpa onepaums bbina Bbi-
MOJIHEHA TaKXKe 5 paHeHbIM C KOMMEHCUPOBAHHOM ULLIEMMEN
1 3 paHeHbIM — ¢ HeobpaTuMoit. [lpu 3TOM BTOpPUYHbLIE aM-
nyTaummn BbiNosiHeHbI Bcero 2 U3 14 paHeHbix. Cpeay paHe-
HbIX C Bl He 6b110 BLISBIEHO HY OHOIO JIETANIBHOTO UCXO0Aa,
HECMOTPS Ha HanMuMe y 0JHOr0 pPaHeHOro TepMMHANBHOro
cocTosiHuA (bonee 45 bannos no wkane «BMX-Cll»).

B cpenHeM 3a obe KOHTpTEppopuUCTUYECKME onepa-
umn B YeyeHckon Pecnybnuke cpegHss NpopOSKUTENb-
HOCTb (DYHKLMOHMPOBaHUS BPEMEHHOTO MPOTe3a COCTaBuWa
18,1 £ 3,4 4 npu ycnoBum, 4to posib BPEMEHHOrO NpoTe3a
B OCHOBHOM BbINONHAAM Tpybkyu u3 BX, a npodunaktuky
TpoMb03a NpoBOAMIM MECTHBIM MHTPAOoNepaLuoHHbLIM BBe-
[EeHWeM renapuH1M3MpoBaHHOM0 pacTBopa.

JxcnepumeHmarneHas 4acme. B akcnepumeHTax Ha ycTa-
HOBKY BPEMEHHOr0 MpOTe3a B apTepuio C UCMOJb30BaHUEM
TpexbpaHLweBoro cocygopacwuputens notpeboBanock
41,1 (39,3-43,4) ¢, B onepauym y4yacTBoBas OAMH aCCUCTEHT.
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AHanornyHas onepauws ¢ aByMs accucTeHTamm b6e3 ucnosnb-
30BaHus cocypopaciumputens 3aHsna 59,3 (56,8-59,9) c.
locne CHATMS COCYAMCTBIX 3aXKMMOB U BOCCTAHOB/IEHMS! eCTe-
CTBEHHOIO KPOBOTOKA Yepe3 BPeMeHHbI MpoTes «MNoATeKa-
HWI» Ha BUAMMOM MPOTSIKEHWUM He ObiNo 0bHapYMeHo.

MaHunynaumm ¢ ycTaHOBKOM BPeMeHHOro nNpoTesa bes uc-
MoJb30BaHNA COCYI0PACLUMPUTENS ABaM[bl OCHOMHANMCH
3MM30[]aM1 COCKasb3blBaHUA COCYla CO CTEHKM MpoTesa,
YTO NPUBOAMNO K MAacCCUBHOMY KPOBOTEYEHHID, YEro He Obino
O0TMEYEHO MpU MCMOJIb30BaHWUM paclumMpuTens. JKCnepuMeHT
MoKasas, 4to pa3paboTaHHOe YCTPOWCTBO Afis 0bnierveHus
onepaumu Bl 3ddekTMBHO paclumpsieT NpOCBET LeneBoro
MOBPEXAEHHOT0 MarucTpabHOro Cocyaa CpeaHero u Kpyn-
HOro Kanubpa B TpeX HanpaB/eHMsX, No3BONSeT 06erynTh
MaHUNyNALMIO BBEIeHUS BpEMEHHOT0 NpoTe3a B NPOCBeT No-
BPEX/EHHOro COCY/a 3a CYET PacTSKEHWUA CTEHOK nocnej-
Hero, COKpaLLaeT CPOKM BbINOHeHUs onepauym BIl, Tpebyet
MEHBLUEro KoamyecTa accucTeHToB. ObneryeHne onepaumu
BI, B cBOIO 0Yepeib, NPUBEAET K CHUKEHUIO KONMYeCTBa pa-
HEHbIX C HEKOMMEHCUPOBAHHOMN ULLIEMMEN KOHEYHOCTU U No-
TEHLMAJIbHO MOXKET CHU3UTb YMCII0 aMnyTaLi.

BbiBOAbl

Ananus cnyyaes BI1 MarucTpanbHbIX apTepuin KOHeu-
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