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BeHoreHHas apeKTuabHasa AUChYHKLMUA:
pOJib KOMNbIOTEPHO-TOMOTrpacdHHeCKOH
dapmakokaBsepHo3orpaguu

K.B. NonbmucapsH'*, C.I1. Cemuntko’, A.I. KoneamHckui? 3 4,
J.A. Acagos’, B.B. ®omeHko', [1.I. MocennaHun’

" PrAoy BO epsbivi MITMY um. NI.M. CeveHoBa MuH3apasa Poccumn (Ce4eHOBCKUIi YHUBEPCUTET),
Hay4Ho-rnpakTtnyeckuii LLeHTP MHTePBEHLMOHHOM KapanoaHrnoaori KnmHun4eckoro 4eHTpa,
MockBa, Poccusi

2 PraAQy BO “Poccurickuii yHuBepcuteT Apyx0bl Hapoaos umeHu lNatpuca Jlymymo6bi”
MuHobpHaykn Poccum, Mocksa, Poccusi

3 'bY3 Mockosckovi obnactu “Ceprueso-llocasgckasi 6osbHuLa”, Mockosckasi obniacts, Poccusi

4000 “CM-KnuHuka”, Mocksa, Poccusi

BeHoreHHasi apekTuibHas ANCEOYHKLMS — CToVikasi HECroCOBOHOCTb AOCTVXEHMS WITN MOALEPXKAHNS 3PEeKLU,
ZA0CTaro4YHOM AJ1s1 BbIMOJIHEHWST [10JI0BOr0 akta, BO3HUKLLAS BCJIEACTBUE HAa/INYKs 1aTto/I0rn4eCcKkoro yCKOpPeH-
HOro APEeHNPOBaHUSI KPOBU 13 0J10BOro YaeHa. CyLecTByeT MHOXECTBO ANarHOCTUYECKUX TECTOB AJ1s Auar-
HOCTUKY BEHOIreHHOW 3PEKTWIIbHOV AncyHKUmMW. B gaHHOU paboTe BbIMOJIHEH PETPOCMEKTUBHbIV aHaIn3
J1aHHbIX KOMIMbIOTEPHO-TOMOrpagu4eckor papmakokaBsepHodorpapum y 20 naumeHToB. Metoa, 6e3yCc/ioBHO,
r1epCcrneKTUBHbIV, HO TPEBYOLLMI fanbHelero nsy4eHvs. lNpoBeneH aHann3 Tvrna BEHO3HOM YTeYKU M aHaTO-
MUY [OopcasibHOM BEHbI [10/I0BOro Y/eHa. ViccrenoBaHue rokasaso, 470 Hambosiee 4acTo HabogaeTcs cMme-
LUAHHBIV T BEHO3HOro apeHaxa (71%). Yto xe kacaercss aHaToMun [0pPCaibHOVI BEHbI MOI0BOr0 Y1eHa,
TO HanboJsiee 4acTo OTMeYasicsi MaeKkcycHbIv Ty (50%).
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Venogenic erectile dysfunction is the persistent inability to achieve or maintain an erection sufficient for normal
sexual intercourse, resulting from pathological accelerated venous drainage from the penis. There are many
diagnostic tests for diagnosing venogenic erectile dysfunction. This article presents a retrospective analysis
of computed tomography pharmaco-cavernosography data from 20 patients. The method is undoubtedly
promising but requires further research. In this work, an analysis of the type of venous leak and the anatomy
of the dorsal vein of the penis is performed. The analysis showed that a mixed venous drainage is observed
most frequently (71%). Regarding the anatomy of the dorsal vein of the penis, the plexiform type was the most

frequent (50%).
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BeepneHue

OpekTunbHasa guchyHkuma (3) - cToiikas
(npoponxatowascs 6onee 3 mec) HeCNOCcOOHOCTb
OOCTUXEHMS NN NOAOEPXAHMS 3PEKLNN MOJSIOBO-
ro YneHa, 4OCTaTO4YHOM s NPOBEAEHMS MOJIOBOr0
akTa (1). B 3aBMCMMOCTM OT NPUYMH BO3HUKHOBE-
H1s 3/ pa3nmyatoT HECKOJIbKO OCHOBHbIX €€ hopM:
ncuxoreHHas (0o 20%), opraHuyeckas (oo 60%),
cmewaHnHas (oo 20%). Mo gaHHbIM KOHCEHcyca
NTaNbSHCKMX aBTOPOB, OMNPeaenseTca TecHas
CBSI3b MEXAY HaPYLUEHWEM SPEKLUN N HAMYNEM
PasfiMyHbIX NaTONIOrMYEeCKUX COCTOSIHUIA, NpU Cun-
CTEMHBbIX, CepaeyvyHO-COCYAUCTLIX, pecnmpaTop-
HbIX, METab0NNYECKNX, FOPMOHA/IbHbIX, HEBPOJIO-
rMYecKnx, yponorn4yeckmx, TOKCU4eCckmx, TpaBma-
TUYECKUX, SATPOrEHHbIX, MCUXNATPUYECKUX,
NCMX0SIOrnyeckmnx 3aboneBaHnax 1 paccTPoNCcTBax
(2). OpgHolh 13 Hanbonee YacTbiX MPUYNH OpPraHn-
yeckonm I/l aBNSETCH BaCKynoreHHas nartosiorus,
npencrtaBieHHass BEHOrEHHOW, apTEepPMOreHHoM
n cmetaHHom popmamum (3). CornacHo COBPEMEH-
HOW TaKTUKE AMarHoCTUKK 1 neveHunsa 3/, nauyeH-
Tam, obpallaWnMecs 3a MeaNLMHCKON MOMOLLBIO
no NoBoAy 3Toro 3abosnieBaHns, HEO6X0AMMO NpPo-
BOOWUTb KOMIJIEKCHYIO MHOrOCTYneH4aTylo guar-
HOCTUKY, BbINOSHAEMYIO MYNbTUONCUNMIMHAPHON
komaHaoi. Hanbonee yacto TpebyeTcst KOHCYNb-
Tauua adHgponora, ypoJsora, TepanesTa, 3HOO-
KpuHonora, ncuxonora, COCyguCcTOro xmpypra
N Opyrux cneunanmcTtoB. MNpn 3TOM BbINOSTHAETCS
WNPOKNIA CNEKTP PasnnyHbIX ANArHOCTUYECKNX
npouenyp: MeANUVHCKME OMPOCHNKU U aHKETMPO-
BaHMe, OMOXMMMYECKWIA aHanM3 KPOBW, BKItOYas
pas3fiMyHble TFOpMOHabHble TecTbl, ¢dapmMako-
ponnneporpadus NosOBOro YaeHa, TECTUPOBaHNE
WHHepBauumM NOMOBOro YeHa, KaBepPHO30MeTpUs,
HOYHas NOAMCOMHOrpausa C MOHUTOPUHIOM
HOYHOM TyMecueHUun, aHruorpadus aptepuin
NOM0OBOrrO YieHa 1 kaBepHo3orpadus, B TOM YMcne
C Mcnonb3oBaHnem komnbtotepHon (KT) n marHmuT-

HO-pe30HaHCcHOW Tomorpadum (1, 2, 4-7).
HecmoTps Ha TO 4TO OCHOBHbIM METOOOM Mep-
BWUYHOW ONArHOCTUKN BACKY/IOFEHHON MaToa0rnm
SBNSIETCSA YyNbTPa3BykOBOe uccneposaHue (Y3U)
NoJIOBOro YfieHa ¢ NpoBeaeHnem dapmMakonoru-
Yyeckux npob, BaXxHy ponb B AuarHoctuke O/
urpaet KT. Bnarogapst aToMy MeToay BO3MOXHO
Nnosy4nTb OeTann3npoBaHHbIE CHUMKM Uccnenye-
Moro obwekta. B nocnegHue roabl pactet Yncno
ny6nunkaunin 06 ncnonbzosaHum KT y naumeHToB ¢
BEHOrEHHONM 3peKTUNbHOM auchyHkumnen (B3M,).
B naHHom paboTe ndyyeHbl AUarHOCTUYECKME BO3-
MoxHocTn MCKT-dapmakokaBepHo3orpadum
y naumeHtoB ¢ BO/. B3/l — 3T0 natonormyeckoe
COCTOSIHME, BO3HMKAlOWEee BCNeACTBUE HapyLue-
HUS BEHOOKKJIIO3MBHOIO MexaHu3ma MoJIoOBOro
yneHa. 9TO 3HAYUT, YTO NPU HASIMYNN a0eKBATHOIO
apTepunanbHOro NPMUTOKa KPOBM K MONOBOMY YJIEHY
MMEETCS YCKOPEHHOE NaTOJIOrMYECKOE OPEHMPO-
BaHMEe KaBepPHO3HbIX TeJ.

AHaToOMMA NOJIOBOrO 4YjeHa,

dunsuonorua apekunm

n NnaToPuU3nosiIorust BEHOreHHom

9pPEKTUIIbHOW AUCPHYHKLUUN

Opekums MosIoBOro 4neHa, WM TyMeCLEH-
UMK, — CNOXHbIN GU3NOIOrMYEeCcKmin NpoLece, 3a-
KNIOYaoLWMNCS B HAMOJIHEHUN KPOBbLIO MOJIOBOrO
yneHa B OTBET, Kak NPaBWI0, Ha CEKCYyallbHOEe BO3-
oyxneHue (8). I3BeCTHO, Y4TO NMOJIOBOM YNEeH CO-
CTOUT N3 TPEX UMNNHOPUYECKNX TeN: OBYX KaBep-
HO3HbIX 1 0HOro rybyatoro. KaBepHo3Hble Tena,
COCTOSILLIME N3 CUHYcOWUA, PasnuMYyHOro pasmepa,
3ako4YeHbl B 6eno4Hy0 060J104KY W NoaaepXxmnsa-
IoTCs GMOPO3HBLIM KapkacoM. PrbPO3HbLIN ckeneT
MOJIOBOrO YieHa COCTOUT 13 6en04HON 060104KN,
OKPYXEHHOWN TMaaKoMbILLEeYHbIMK Tpabekynamu
(BbIMOAHSAOLWMMM OCHOBHYIO PEFYASTOPHYIO DYHK-
LUMIO NpUTOKa M OTTOKA KPOBWM MO CUHycoupam),
9NaCTUYHBLIMKM BOJIOKHAMKM WU KONnareHom. Takoe
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HapyxHas nonoBas BeHa
Extrnal pudendal vein

NMoeepxHOCTHaaA AopcanbHas BeHa
Superficial vein

Fmy6okas gopcanbHasa BeHa
Deep dorsal vein

@ YpeTtpanbHas

aptepus

BHyTpeHHAsa
nonosas aprepusa

ApTepus nyKoBuULbI
MOJIOBOro 4ieHa

ApTepumn, orubalowme newuepucTbie
Tena (okpyxaiouime aprepum)

Fny6okas
aptepus
noJsioBOro

MosapmnoHHoe BEHO3HOE cnneTeHne
Retropubic venosus plexus

BHYTpeHHsAq NoNoBas BeHa
Internal pudendal vein

BenpeHHas BeHa
Crural vein

OrubGalwowas seHa
Circumflex vein

AopcanbHasa apTepus
MoNIOBOro YieHa

Puc. 1. Cocyauncras cuctemMa nosoBoro YjieHa. a — aptepuanbHas cuctema; 6 — BeHo3Hasi cuctema.

CTPOEHME NO3BONAET 00ECNeYnTb 3anosIHEHME CU-
Hycoug, U TEM caMbiM MNOAAEPXaHWE 3PEKLNN.
BenoyHasa obonoyka Takxke nomoraet obecneynTb
npouecc TyMecCLeHUWK, NyTEM COaBIEHUS SMMIC-
CapHbIX BEH, APEHMPYIOLLMX KPOBb OT CMHYCOWA.
MewepucTtble Tena — 3T0 CUMMETPUYHbIE CTPYKTY-
pbl, HAYMHAIOLLIMECS HOXKaMK, KOTOPbIE B HaYaslb-
HOM 4aCcTu OKyTaHbl CeAaNLHO-MELEPUCTBIMU
MbILLLLAMW, UX COKPALLEHME BbI3bIBAET OOMOSHN-
TENbHYIO XECTKOCTb MOMIOBOro u4neHa. [ybuyaTtoe
TENno — 370 Kamepa, pPacnonoxeHHaa 6onee BeH-
TpanbHO, COOEPXUT YPETPY M B ANCTASIbHON YacTu
nepexoanT B roNoBKy. Ny6yaToe Teno Takxe okyTa-
HO 000NOYKON, OHAKO OHA MEHee MoTHas 1 oT-
cyTCcTBYET B 06nacTu ronoskn. CuHyconabl rybya-
TOro Tena wupe, Yem B KaBEPHO3HbIX TeNax, 1 TeM
caMbiM OHM MO3BONSIOT obecneynTb cOaBiieHue
ypeTpbl U OCYLIECTBNATb MOLLHYI 3S9KYNAUMUIO.
Bynb60OCNOHIrMO3Haa MblllLa, okpyxXatoLas 1yko-
BMLLY NOJIOBOrO 4Yn€eHa, y4acTBYET Kak B Npouecce
noagepXxaHus apekunu, Tak Wn  39Kynsaumun.
OcCHOBHbIMM BETBAMU, 0becneymBatowLmMmn apTe-
puanbHbI NPUTOK KPOBU, SIBASIIOTCA BHYTPEHHME
MoJIOBble apTEPUN, SIBASIIOLLMECS BETBAMU BHY-
TPEHHEeN NOAB3OO0LIHON apTepun. B anctanbHon
CBOEI1 4acTu OHW NepexoaaT B 0Oyl apTeputo

NOsIOBOr0 4JieHa, KOTopas, B CBOK oyepenb,
OEenuTcsa Ha QopcanbHylo, NewepucTyio 1 6ynb-
©oypeTpanbHyto BeTBU. [lopcanbHasi BeTBb 00ec-
neynBaeT KPOBOCHAOXeHWE rONOBKM MOJIOBOrO
yneHa BO Bpemsa dasbl HabyxaHus, 6ynb60-
ypeTpanbHas BeTBb — KPOBOCHabXeHue rybyatoro
Tena u nykoBuubl. Mellepucraa apTepus OcCy-
LLECTBASET NPUTOK KPOBU K KABEPHO3HbLIM TesaMm,
pacnagascb Ha TeEPMUHAsbHbIE/3aBUTKOBbLIE BET-
BY, NUTatoLLme TpabekynsapHy TKaHb U CUHYCON-
Obl MewepucToix Ten. B CnokornHoM COCTOSIHUN
3aBUTKOBbIE apPTEPUM CYLLECTBEHHO NU3BUTLI 1 CY-
XEHbl, NMPX 3PEKLMN XEe OHM BbINPAMASIOTCS ©
CTaHOBSATCS ropasno 6osee WMpPoKMMU. BEHO3HbIN
OTTOK B OCHOBHOM MPOUCXOAUT 4Yepes3 CUCTeMy
BHYTPEHHMX NOAB3A0LLHBIX BEH. KpOBb 13 CUHYCO-
na, Npoxoas Yepes TpabekynspHylo CeTb, OTTEKAET
yepe3 nogobosioyeyHoe BEHO3HOE CryieTeHune U
hanee yepe3 aMUCCapHbIE BEHbI, KOTOPLIE, B CBOIO
ouyepenb, APEHNPYIOTCS MO0 B CUCTEMY BHYTPEH-
HMX MOAB3AOLLHbIX BEeH, NMMBO Yepe3 AopCasibHYO
BEHY MONIOBOrO YieHa 1 nepunpocTaTtMyeckoe Be-
HO3HOE cnneTeHne (puc. 1).

Bo Bpemsi apekumnmn sMmmccapHbIe BEHbI CAaBe-
Hbl MeXxay cuHyconaamu n 6eno4Hon 060N04KON,
4YTO OrpaHMyYnMBaET BEHO3HbIN OTTOK U3 CUHYCOWUA.
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dursnonornsa apekUnmn CoOCToUT U3 ABYX OCHOBHbIX
KOMIMOHEHTOB: YBENMYEHME apTepuanbHOro npwu-
TOKA W CHUXEHWE BEHO3HOrO OTTOKa KPOBMW.
CexcyanbHas CTMMynaumMs BbI3bIBAET CUMMNATUYEC-
Koe TOPMOXEHWe, mapacumMnaTUYeckylo akTuBa-
LMIO 1 BbICBOBOXOEHME MPO3PEKTOrEHHBLIX HENPO-
TPaAHCMUTTEPOB. AKTMBALMS MapacumMnaTn4eckom
WHHEPBALMN BbI3bIBAET MaKCUMasbHbIA MNPUTOK
KPOBM B pPacCLUMPEHHbIE CUMHYCOMAbI, TNaaKoOMbl-
LLUEYHbI annapaT KOTOPbIX HAaXoaUTCS B TOTa/IbHO
paccnabneHHom cocTosiHuK. MNpu 8TOM No mepe
YBENNYEHUS TYMECLIEHLMM NOJIOBOro YsieHa npo-
ncxoauT caoaBsieHne HebOoNbLUNX BEH, PacrOoXeH-
HbIX MEXAy PUrMAHOMN YacTbo 6E104HOM 060I0UKM U
MOBEPXHOCTbIO KaBEPHO3HbIX Te. Takke npoLeccy
NOAOEPXKAHNS U YCUNEHUS 3PEKUMN CnocoOCTBYET
COKpaLlLleHne MbllwL, gaHHon obnactu (6ynbboype-
TpasbHble, CeganuuiHO-NeLepucToie). Bo Bpems
OETYMECLIEHUMN NponcxoaaT obpaTHbIe NPOLECCHI,
a UMEHHO: yBEIMYEHNE CUMMATUYECKON CTUMYNS-
LN N CHUXXEHME NMapacuMnaTnyeckon akTMBHOCTH.
Bnarogaps aTOMy NpPOMCXOOMUT AOCTATOYHO ObICT-
POE CHUXEHME apTepuaNibHOro NPUTOKa C OHOBpE-
MEHHbIM MOCTENEHHbIM OMOPOXHEHMEM CUHYcoMa,
B aMuccapHblie BeHbl. CnegoBatensHo, BO/L, BO3HN-
KaeT Npu HapyLlEHUN HENPOreHHOW perynsumm u,
KaKk cnencTtBue, NaToNorMyeckm YCKOPEHHOM ape-
HMPOBAHUN KPOBM U3 MONOBOIO YNEHa.

KT-dbapmakokaBepHo3orpadpus

KT-dapmakokasepHosorpadus (KT-DOKI) npea-
cTaBnsieT cobol BbICOKOCMNELMaNU3NPOBaHHbIN
MeTon, anarHocTuku B3, 3akntovarowmincs B KT-
nccnenoBaHMM MoJsioBoro 4neHa u obnactu Tasa
C OQHOBPEMEHHbLIM NHTPAKaBEPHO3HbLIM BBEOEHN-
€M PEHTreHOKOHTPACTHOro npenaparta Ha doHe
dapMakonHOyLUMPOBAHHOM 3pekumn. [JaHHbIn BUL
ONarHOCTUKK LenecoobpasHo BbIMONHATL MaLneH-
TaMm C NoJo3peBaeMbIM UK yXKe NOATBEPXAEHHbBIM
HapyLleHneM BEHOOKKJIIO3UBHOIMO MexaHu3ma no-
JIOBOro 4neHa. Metoamka npMMeHuMa kKak y nep-
BMYHbIX MALMEHTOB, Tak M Yy paHee NnepeHecLumnx
pasfinyHble BUAbl OMNepaTUBHbIX BMELLATENbCTB
(5, 9). KT-®KI' npoBoautcs B kabuHete KT, npwu
9TOM MaUVEHT HaxoAMUTCA Ha TOMOrpaduyeckom
CTOJIE B MOJIOXEHMN JlEXa Ha CNMHE C 3aBEefEH-
HbIMW 32 rOJIOBY BEPXHUMMK KOHEYHOCTAMU. [Tocne
npenBapuTeNbHOM aHTUCENTUYEeCcKon 006paboTku
MOJIOBOIrO YJIEHA BbIMOJIHAETCS MHTPaKaBEPHO3HOE
BBEAEHMEe npoctarmaHguHa E, ana uvHugmaumm
3pekumn, Npu 3TOM XeNlaeMblii YPOBEHb 3PEKLN
OOJIKEH COCTaBNATb He MeHee 3-4-i cTeneHu
TBEPAOCTM MONOBOrO 4ieHa no wkane Erection
Hardness Score (10). o goCTUXEHUU LIeNneBown
CTEMEHU 3PEKLMN BbINOSHAETCS HATMBHOE (40 BBE-

OEHVS PEHTTEHOKOHTPACTHOrO Npenapara) CkaHu-
poBaHue oObekTa. 3aTeM C WCMNONb30BaHUEM
aBTOMATUYECKOro WNpULa-nHXeKTopa Yyepes He-
OOonbLION KaTeTep, YCTAaHOBEHHbIN B OOHO U3 Ka-
BEPHO3HbIX Tes, BBoguTcs ~50 mn nopcopepxa-
LWero KOHTPACTHOro npenapata M BbIMOJSIHAETCS
cepusi KT-ckaHupoBaHuin (4epe3 30, 60, 180,
240 ¢ oT Ha4ana BBeAeHUs KoHTpacTa). MNpu 3ToM
NccnenoBaHnE BhIMOSIHAETCA OT BEPXHEro Kpas
NOAB3A0LUHbIX KOCTEN A0 KOHYMKA MOSI0BOrO vfe-
Ha. XXenaTtenbHas TONWMHA PEKOHCTPYMPOBAHHO-
ro Tomorpadunyeckoro cpesa npu nocTnpouec-
CWHre J0NXHa cocTaBnsATb He 6onee 1 MM. AHanua
naHHbIX KT uenecoobpasHo NpoBOoAUTbL HE TONbKO
Ha akcuasnbHbIX N300PaXEHNsIX, HO U C UCMOJb30-
BaHMEM MYJLTUMMAHAPHbIX PEKOHCTPYKUNRA, pe-
KOHCTPYKLMIA B MPOEKLNN MaKCUMaNbHOW WUHTEH-
CUBHOCTM 1 3D-pEKOHCTPYKLMIA.

Martepuan n metoabl

B paHHoIM paboTe Mbl NPOBENM PETPOCMNEKTUB-
HbIli aHanm3 aaHHbiX MCKT-®KI™ naumeHToB ¢ ycTa-
HOBJIEHHbIM AuarHo3oM B3, n HanpaBneHHbIX B
KJIMHWKY AN PAaCCMOTPEHMST BOSMOXHOCTW BbIMO-
HEHWS1 PEHTreH3HO0BACKYISPHON OKK/I3UN NaTo-
JIOTMYECKOr0 BEHO3HOro ApeHaxa. uarHo3 B3O/,
YCTaHaBNMBAJICS YPOSIOrOM, B KQ4ECTBE OCHOBHOIO
WHCTPYMEHTA/IbHOr0 MeToa AMarHoCTUKM UCMOSb-
3oBasiocb Y3W NonoBOro yieHa B Nokoe n Ha GpoHe
dapMakonHOYyUMPOBaAHHOM 3peKkLMM NyTeM UHTPa-
KaBEPHO3HOro BBEAEHWS npocTtarnaHgmvHa E;.
OCHOBHbIMM OMArHOCTUYECKUMU KPUTEPUSMU HA-
JINYNS NMaToNIOrMY4eckoro BEHO3HOrO ApeHaxa Mo
OaHHbIM  papmakogonnieporpadpmm  NoA0BOro
yneHa sBnsnuck: 1) NMKoBasg CUCTOJSIMYECKas CKO-
POCTb KPOBOTOKA MO KaBEPHO3HbLIM apTepusm bonee
30 cm/c; 2) KoHe4yHasi amactonmyeckasi CKOpOCTb
KpoBoTOka 6onee 5 cM/c; 3) MHOEKC CONPOTUBIIEHNS
meHee 0,8. AHann3dy noasepranch gaHHble 20 nauu-
€HTOB M3 HECKOJIbKMX ONarHOCTUYECKMX LLEHTPOB.
OueHnBan1chb Kak akcuasbHble N300pakeHUs], Tak 1
pPasnnM4HOro poja PEKOHCTPYKUMK (MybTUMIOC-
KOCTHbIE, MPOEKUUS MaKCUManbHON WHTEHCMBHO-
CTW, TpexmepHble). OueHMBaNNCL Hannuume u Tun
naTonorM4eckoro BEHO3HOro ApeHaxa. [Mpn aTom
naTtonormyeckasl BEHO3Hasa yredka knaccndbunumpo-
BajlaCb Ha TpWU TuMa: APEHMPOBAHME B CUCTEMY
HapPY>XHOW MOAB3O0LWHON BeHbl (AMCTasIbHbIA TUM
YyTeYKN), LPEHMPOBAHWE B CUCTEMY BHYTPEHHEN
NOAB3A0LLHOM BEHbI (MPOKCMaSIbHbIM TUM YTEYKW),
CMEeLLaHHbIN T1n (puc. 2-7).

Takxe oueHMBanacb aHatoMus [opcalibHOWn
BEHbI MOJIOBOrO YneHa, koTopas bbina knaccudu-
umMpoBaHa Ha 3 TuMna: ogHa BETBb, OBE BETBW,
NAEKCYCHbI BapnaHT.
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Puc. 2. MpokcumMasnbHbId TUN BEHO3HOW yTeuYku (CTPEnku). a — MPOEKUUS MakKCUMasnbHOW MHTEHCUMBHOCTU; 6 —
3D-peKOHCTPYKLMS.

Puc. 3. [ucTanbHblli TUN BEHO3HOW yTeuyku (CTPesiku). a — MNpoekums MakCUMMalbHOW WMHTEHCUBHOCTW; 6 —
3D-peKkoHCTPYKUMS. PEHTreHONO3UTUBHBLIA 3MO0NN3auMOHHbBI MaTepuan nocne ambonmsaumm npoKCUMabHOWN
BEHO3HOWM yTe4Kkn (3Be304ka).

" N

Puc. 4. CMellaHHbIi TUM BEHO30HOM YTEYKN. a — NPOEKLMSt MaKCUMaIbHOM MHTEHCUBHOCTU; 6 — 3D-peKoHCTPYKLMS.
[MpokcmarnbHaga yTedka (CTpeskun), AncTanbHas yTeyka (38e34004Ku).
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Puc. 5. OgHOBETBUCTLIVM TUN O0PCaNbHOW BeHbl. [Mpoekuus MakCUManbHOW MHTEHCUBHOCTW.
JlopcanbHasi BEHa NONOBOro YfeHa (CTpesnka).

Puc. 6. [IByBETBUCThIA TUN AOpPCaiibHOW BeHbl. [Mpoekums MakCuManbHOW WHTEHCUMBHOCTW.
JlopcasnbHas BeHa NOJIOBOro 4ieHa (ctpenku). KaBepHo3Hble Tena (3se3n04kn). KaBepHo3Hble apTe-
pun (YEPHbIE CTPENKM).

Puc. 7. [nekcycHbIN TN gopcanbHOM BeHbI. [poekums MakCMManbHOM MHTEHCMBHOCTU. [lopcanbHas
BEHa MONIOBOro YyeHa (CTpeskm).
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Pe3ynbraTtbl

CpegHunin  BO3pacT MaUMEHTOB COCTaBWi
38,5 (0T 26 0o 70) ropa. CpeaHuii 6ann no pesynb-
TaTam aHketupoBaHus MUIPD-5 coctasun 12,7
(ot 2 po 20). CtouT OTMETUTD, 4TO 8 (40%) naum-
E€HTOB paHee NMepeHoOCUIM pasnyHbie BUObl one-
paTUBHbLIX BMELIATENbLCTB: 2 MauueHTam paHee
BbINOJIHANACh KOPNoponiacTunka, 2 — CTEHTMPOBA-
HWe neBon 00LLel NoAB3A0LHOM BeHbI N0 NOBOAY
cuHgpoma Mesa-TepHepa, 2 nepeHecnn onepa-
Mo Mapmapa, 2 naumMeHTam paHee NnpoBoauiach
PEHTreH3HaoBacKysipHas amobonmna3aums BeH ma-
Nloro Tasa. Y Bcex nauueHToB Obls1 0OHapyXxeH na-
TONIOrMYECKNUIA BEHO3HBIN ApPEeHax npu nposene-
HUM MCKT-®KT. CMeLuaHHbIA TUN NaTonormyeckom
BEHO3HOW yTeuku Obln BoigBneH y 17 n3 20 naum-
€HTOB, APEHNPOBAHNE TOSIbKO B CUCTEMY BHYTPEH-
HUX NOAB3AO0LHbIX BEH — Y 2, APEHMPOBAHNE TOSb-
KO B CUCTEMY HAPYXHOM MOAB3O0LIHON BEHblI —
y 1 naumeHnTa. B nogrpynne co CMELIaHHbIM TUNOM
BEHO3HOI YyTe4YkM NpoBOAVIACk BM3yaslbHas OLLEH-
ka o6bemMa cbpoca B CUCTEMbl BHYTPEHHEN 1 Ha-
PY>XHOW NOAB3AOLUHBLIX BEH, NPWY 3TOM cOPOC B CU-
CTEMY BHYTPEHHEWN NOAB3AOLIHON BeHbl Npeobna-
pan B 12 (71%) cnyyvasax. Takxe Obinu
NpoaHaaM3npoOBaHbl aHATOMUYECKME BapPUaHTHI
rnybokoi JopcanbHOM BeHbl MOJIOBOrO 4JeHa,
NX pasgennay no Tunam Ha OOHOBETBUCTLIN, ABY-
BETBUCTbIA M NNEKCYCHbIA Tun. B 5 (25%) caydasx
Obln BbIIBNEH OAHOBETBMCTLIN TN FMYy6OKOWN Oop-
CanbHOW BEHbI MOMOBOro 4YneHa, B 2 (10%) — ay-
BeTBUCTLIN 1 B 10 (50%) — nnekcycHbIin, B 3 (15%)
Cly4asix OLEHUTb TUM He YAanoCh.

OGcyxpaeHue

O/l aABNgeTcs WMPOKO pacnpoCTpaHEHHOW na-
TONOrMeli ¢ MHOXECTBOM MPUYNH ee BO3HUKHOBE-
HUS, cpeay KOTOPbIX Aaneko He nocnegHee MecTo
3aHMMaeT Hanmymne NaToI0rM4eckoro yCKOPEHHOro
OPEHMPOBaHNSA KPOBM K3 MOJSIOBOrO  YfieHa.
LLIMpOKMIA CNEKTP COBPEMEHHbIX AMArHOCTUYECKNX
TECTOB MO3BONISIET 3aN0403PUTb MIMEHHO COCYAM-
cTyto natonornto. OCHOBHbIM METOAOM NEPBUYHOM
avarHoctuky B3O/l Ha gaHHbIA MOMEHT SBASeTCH
Y3WM nonoBoro uneHa ¢ npoeeaeHnem dapmakono-
rmyecknx npo6 (11, 12). Tak, cywecTByeT Hec-
KOJIbKO OCHOBHbIX Aonnneporpaduyecknx Kpu-
TEepWeB: NMKOBasi CUCTONNYECKAst CKOPOCTb, KOHEY-
Has  auacTonuyeckas  CKOPOCTb,  MHOEKC
PE3UCTEHTHOCTU, KOTOPbIE AOCTATOYHO TOYHO MO-
3BONSIOT 3anofo3puTb Hannumve BO[. Tlukosas
CUCTONNYECKAsa CKOPOCTb — yHLLMIA COHorpaduye-
CKWUIA NHOMKATOP apTepuanbHOM HEAOCTAaTOYHOCTH,
ckopocTb 6onee 30 cMm/C OOCTOBEPHO CBMAETENb-
CTBYET O HOPMaJIbHOM apTepuasnbHOM KPOBOTOKE,
nokasaTesib MeHee 25 CM/C yKasblBaeT Ha Hann4yume

apTepuanbHoO AguchyHKUMM, pas3Huua OGonee
10 cM/C mexay MMKOBOWM CUCTONNYECKOW CKOpPO-
CTblO MPaBON N IEBOMN KAaBEPHO3HLIMW apTepusMm
yKasblBaeT Ha ABHYIO OMCPYHKLUMIO KAaBEPHO3HbIX
apTepuii. KoHeYHast guactosimyeckas CKOpoCTb —
NYHWNin coHorpaduyecknin Kputepmuin BEHO3HOM
ONCOYHKLMN, CKOPOCTb MEeHee 5 CM/C 1UCKo4aeT
BEHO3HYI0 ANCOYHKLMIO, TOrAa Kak CKOPOCTb 60-
nee 5 cM/C 9BNSETCS NoKasaTenemM Hanm4ms BEHO-
FEHHOM yTeyku (MpU HEM3MEHEHHOM apTepuasnb-
HOM npuToke). CylwecTByeT MHOXECTBO UCCNeno-
BaHW, B KOTOPbIX OLEHMBAETCH 3HAYMMOCTb
$papmokomHAayLUMpoBaHHOro Y3 nonoBoro Ynexa,
Npw BbINMOJIHEHNN KOTOPOrO BO3MOXHO ANHAMUYE-
CKM OLLeHMBATb NapamMeTpbl KPOBOTOKA MO apTepu-
SIM 1 BEHaM MNOJIOBOIr0 YieHa B pexume peasibHoro
BpeMeHU. B HekoTopkIX Cny4asix BO3MOXHO Takxe
BU3yanm3npoBaTb Pediokc no 4OPCanbHON BEHE
nonosoro uyneHa (11, 12). OTcyTCcTBME NTY4EBOI Ha-
rpy3Kn Ha nauueHTa, HemHBa3nBHOCTbL Y3WU cneny-
€T paccMaTpmBaTb Kak OAHWN U3 IMaBHbIX MPENMY-
LLECTB B CPABHEHUN C TPAAMLMNOHHOM KaBepPHO30-
rpadmen n  MCKT-OKI OpgHako rnaBHbIM
HeJO0CTaTkOM COHOrpadmyeckoro MetToaa sBnseT-
CS OTCYTCTBME BO3MOXHOCTM MPSIMON BU3yann3a-
LN BEHO3HOWM YTEYKN, YTO KPUTUHECKM BAKHO A5
NPUHATUA PELLEHNS O TUME XMPYPrUYeckoro Bme-
wartenbctea. CTont Takke OTMETUTb, YTO AN Bbl-
NOJIHEHMS OMArHOCTUYECKM LieHHOoro Y3W Heobxo-
OMbl BbICOKas kBanudukaums nepcoHana n obo-
pyaoBaHMe 3KCNepTHOro ypoBHS (12). OnekTnBHas
KaBepHo3orpadus SBASETCA UCTOPMYECKU nep-
BbIM CMOCOOOM, HEMOCPEACTBEHHO BU3yann3npy-
IOWUM aHaToOMUI0 BeH nonoBoro uneHa (13). E.
Wespes n C. Schulman yka3sbiBalOT Ha BbICOKYIO
OeTannaaumo noslydeHHblx n3obpaxeHuii, 4To no-
3BOJISNO OLLEHUTb Kak apTepuanbHyIo, Tak 1 BEHO3-
HYI0 CMCTEMY MONOBOrO YfieHa. ABTOPbI Takxe yka-
3bIBAlOT, 4TO MPU UCMOJSIb30BAHUN 3TOr0 MeToja
BO3MOXHa OMarHOCTMKA CTEHO3MPYIOLLE-OKKITO3N-
PYIOLLLErO MOPaXeHUs apTepuin NpuToka, apTepmo-
BEHO3HbIX ManbdopmMaunim 1 naTtonorn4yeckmnx
BEHO3HbIX yTedek (14). Hdpyras rpynna aBTOpPOB
BO maee ¢ H. Porst nmpn nomowm snekTnBHON
KaBepHOo3orpadun npoaHann3mpoBann 1 Knaccu-
GrUMpOoBaNM TUNbl BEHO3HOWM YTEYKM, OTMETUB NPW
3TOM, 4TO METOJA OOCTAaTOYHO BbLICOKOYYBCTBUTE-
neH (15). E. Wespes n C. Schulman ykaabiBaloT Ha
HeoOX0AMMOCTb BbINMOSIHEHUSI KaBepHO3orpadum
npu MNAaHUPOBAHUN NIMTMPOBAHUST BEH MOJIOBOrO
YJieHa, Tak Kak MeToaukKa MoXeT LOCTaTO4HO TOYHO
yKasaTb Ha JioKanm3awmio NaToIorn4eckoro BEHO3-
HOro gpeHaxa. K coxaneHuio, nNpu MHOXECTBE
NONOXUTESIbHBIX MOMEHTOB CYLLLECTBYIOT N HEKO-
TOpbl€ HEAOCTAaTKN METO4a KaBepHO30rpadun: NH-
Ba3MBHOCTb NPOLEeOypbl; HEOOXOANMMOCTb HANMYNS
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TSKENON MEANUVHCKOW TEXHUKN U BbICOKOKBAsM-
GUUMPOBAHHOIrO nepcoHana (kak Ans BblMNOJHe-
HUS, TaKk U 018 UHTepnpeTaumm mM3obpaxeHwuit);
HeoOXO0OUMOCTb BBEAEHUS PEHTIEHOKOHTPACTHO-
ro npenapara; nony4yaemas naumeHToM Jiyyesas
Harpyska. Takke OTAENIbHO CTOUT OTMETUTb, YTO
noslydyaemble M300paxeHns SBNSIOTCA OBYXMep-
HbIMW, 3TO B HEKOTOPbIX CAy4yasx 3aTpygHseT To-
MUYECKYD OUMArHOCTUKY BEHO3HOW  YTEYKM.
CnepoBatenbHO, ANs nNoucka TOYHOW JioKanm3a-
UMM YTEYKN MOXeT noTpeboBaTbCs MHOXECTBO
OOMOSTHUTENbHBIX CHUMKOB C Pa3NYHbIMWN aHIyNs-
umamu (16). B otnnume oT npssMon kaBepHo3orpa-
buun, ncnonb3dosaHne KT no3BonsieT KOMMIEKCHO
OLLeHUTb aHAaTOMWYECKYIO KapTuHY yTeudkn. bonee
TOro, BO3MOXHOCTb BbINOJSIHEHUS Pa3JINYHbIX BapK-
AHTOB PEKOHCTPYKLMIA MOXET CYLLLECTBEHHO 0bner-
4aTb M YCKOPATb Kak AMAarHOCTUKY, Tak 1 NMaaHnpo-
BaHMe xupyprudeckoro nedeHunst. MCKT-OKT, Tak
Xe KaK 1 3NneKTMBHasa KaBepHo3orpadus, aBnseTcs
BbICOKOCMELMaNn3MpoBaHHbIM METOAOM BU3yasn-
3aumn, TPeOYIOLLMM HaNNYUS XOPOLLO 0OY4EHHOro
MeauLIMHCKOro nepcoHana 1 obopyaoBaHus (Mysb-
TUCNNPASIbHBLIA KOMMBLIOTEPHbIA TOMOrpagd, aBTo-
MaTUYECKNIA LUMPULL-UHXEKTOP), BBEOEHUA KOH-
TPacTHOro npenapara 1 ConpsiXXeHa C y4eBOn Ha-
rpy3kon Ha nauueHTa. OQHaKo CyLEeCTBEHHbIM
npenmyliectBom MCKT-®KI sBnseTcs BO3MOX-
HOCTb MOCTNPOLECCHHIa MNONYYEHHbIX N306paxe-
HUI B PasnnyHbIX pexurmax. Tak, BOSMOXHO Bbl-
NOJSIHEHME PEKOHCTPYKLUMIA M306paxeHns B pa3Hblix
BapmaHTax: MynbTUMNNAHAPHBIN, NPOEKLUMS MaKCu-
MaJslbHOW MHTEHCUBHOCTU, TPEXMEPHbIN. KoMnnekc-
HOE MCMNOJSIb30BaHME PAa3fINYHBIX aNrOPUTMOB pe-
KOHCTPYKLMIA MCNONb3YeTCs Ans Hambosiee TO4YHOro
onpeneneHns Tuna BEHO3HOM yTeYKM N YCTAHOB-
JIEHNS ee noKanusauuu, Takke BO3MOXHa BU3Y-
anbHas oueHka obbema cobpoca. [aHHble KT kpaii-
He BaXHbl Mpu BbIOOpPE ONTUMAaNIbHOro MeTonda
XUPYPrnyYeckoro eveHmns, OHU MOryT ObiTb UCMOSb-
30BaHbl 4J19 COCTaB/IEHUS MnjlaHa onepauymn n UH-
TpaonepaumoHHOM Hasuraummn (B TOM YUCE C UC-
NOJIb30BaHNEM TEXHOJIOMMN HANOXEHNS, NPELACTaB-
nsaowen cobol HanoXeHne PEKOHCTPYMPOBAHHBIX
OaHHbIX KT Ha ¢pntoopockonmnyeckoe n3obpaxeHue)
BO BPEMS PA3SINYHbIX PEHTIEHOHO0BACKYNSPHBLIX

npoueayp ambonmsaumMm npu BEHO3HOW yTeuke
(17-19). AnbTepHaTMBHbLIM METOAOM AMArHOCTUKM
B3/, aBnseTca MarHMTHO-PE30HaHCHas KaBepHO-
3orpadus, NO3BOJSISIOLAA OLEHUTb U Knaccuopu-
LMpOBaTb MaTOJIOTMYECKNIA BEHO3HbLIN ApeHax,
OLIEHUTb CKOPOCTb U XapakTep KpoBoToka (6, 7, 20).
3HaunTEeNbHbIM MPEMMYLLECTBOM 3TOro MeToaa
nepen PEHTreHOBCKMM METOAOM MCCNeLOBaHus
SIBISETCS OTCYTCTBME NOHU3NPYIOLLLETO N3JY4YEHMS
BO BpeMs nccneposaHus. Mexnay Tem K HegocTaT-
kam MP-uccneposaHuin cnenyet OTHECTU OJuv-
TENbHOCTb NPOLLEAYPbl, HEBO3MOXHOCTb NpoBeae-
HUS UCCNeaoBaHNS y NALUMEHTOB C METa/INYECKN-
MU MMMaHTaMM U NPY HANMYUK KnaycTpodobunu,
HENEepPEeHOCMMOCTb KOHTPACTHbIX areHtoB (6, 7).
B uenom kaxaeln n3 MeTo408B BU3yanmsaunm nme-
€T CBOW NpemMyLLecTBa U HeJOCTaTKM, COOTBET-
CTBEHHO, BbIOOP MeTO4a BU3yanuaauum naTosiorn-
4eCKOro BEHO3HOro ApeHaxa OCTaeTcs 3a Jieva-
LM BPayYOM, KOTOPBIA AOJKEH Yy4uUTbiBaTb BCE
“cunbHble” 1 “cnabble” CTOPOHbI Pa3NYHbIX ana-
FHOCTMYECKNX TECTOB.

3akno4yeHme

KomnbloTepHo-TOMOrpagpuyeckas papmakoka-
BepHo3orpadums — COBPEMEHHbIN MeToh Meau-
LMHCKOW BU3yannsauum, No3BOASIOWNM NOYy4nTb
KOMMNJeKCHOe npeacTasneHne 06 aHaToMuu
N CTPYKTYypE NatoJIorM4eckoro BEHO3HOrro ApeHa-
Xa y NauMeHTOB C BACKYJIOFEHHOW 3PEeKTUSIbHOMN
oncoyHkumen. Mcnonb3oBaHMe 3TOr0 MeToja
no3eonseT Haubonee apPEKTUBHO ONpenennTb
NMAaUMEHTOB C SPEKTUNbHON ANCPHYHKUMEN HA BO3-
MO>XHOE XMPYPrMYECKOE NeYeHre (OTKPbITOe Nrn-
poBaHWe BEH, PEHTreH3HO0BACKyNsipHas ambonn-
3auus). bonee Toro, Gnaropaps 3ddEKTUBHOMY
BbISIBJIEHMNIO BCEX MYyTEN YCKOPEHHOrO BEHO3HOIrO
OTTOKa OT MOJIOBOro YneHa npumeHeHne KT moxeT
obecneunTb ynydlleHne pesynbTaToB Xupypruye-
CKOro JleYeHUs1 BEHOreHHOM 3PEeKTUNbLHON Anc-
GyHKumn. JanbHeliwee n3ydyeHne BO3MOXHOCTEN
KOMMbIOTEPHO-TOMOrpadmnyeckomn papmakokaBep-
Ho3orpadun, yny4yleHne npoTOKOJIOB BbINOJIHE-
HUS nUccnenoBaHUs NO3BOJINT MUHUMU3NPOBATb
NYYEBYIO HArpy3Ky Ha NauMeHTa  CHU3UTb 0ObeM
KOHTPACTHOro npenapara.
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Introduction

Erectile dysfunction (ED) is the persistent (last-
ing more than 3 months) inability to achieve or
maintain a penile erection sufficient for normal
sexual intercourse (1). Depending on the etiology,
there are several main forms of ED: psychogenic
(up to 20%), organic (up to 60%), and mixed (up to
20%). According to consensus of Italian authors, a
close relationship is observed between erectile
dysfunction and the presence of various pathologi-
cal conditions in systemic, cardiovascular, respira-
tory, metabolic, hormonal, neurological, urological,
toxic, traumatic, iatrogenic, psychiatric, and psy-
chological diseases and disorders (2). One of the
most frequent causes of organic ED is vasculo-
genic pathology, represented by venogenic, arteri-
ogenic, and mixed forms (3). According to the cur-
rent diagnostic and treatment guidelines for ED,
patients seeking medical care for this disease re-
quire comprehensive, multi-stage diagnostics per-
formed by a multidisciplinary team. Consultation
with an andrologist, urologist, general practitioner,
endocrinologist, psychologist, vascular surgeon,
and other specialists is most often required. A wide
range of diagnostic procedures is performed: med-
ical questionnaires and surveys, blood chemistry
including various hormonal tests, pharmaco-dop-
plerography of the penis, penile innervation testing,
cavernosometry, nocturnal polysomnography with
monitoring of nocturnal tumescence, angiography
of penile arteries, and cavernosography, in particu-
lar using computed tomography and magnetic res-
onance imaging (1, 2, 4-7). Although the main
method for initial diagnosis of vasculogenic pathol-
ogy is penile ultrasound with pharmacological stim-
ulation. computed tomography plays an important
role in the diagnosis of ED as well. This method al-
lows obtaining detailed images of the studied ob-
ject. In recent years, there has been an increasing
number of publications on the use of CT in patients
with venogenic erectile dysfunction (VED). In this
work, we studied diagnostic capabilities of the
MSCT-pharmacocavernosography in patients with
VED. VED is a pathological condition occurring due
to impairment of the penile veno-occlusive mecha-
nism. This means that in the presence of adequate
arterial blood flow to the penis, there is accelerated
pathological drainage from the corpora cavernosa.

Anatomy of the penis, physiology

of erection, and pathophysiology

of venogenic erectile dysfunction

Penile erection, or tumescence, is a complex
physiological process that involves filling of the pe-
nis with blood, typically in response to sexual stimu-
lation (8). It is known that the penis consists of three

cylindrical bodies: two corpora cavernosa and one
corpus spongiosum. The corpora cavernosa con-
sist of sinusoids of varying size, surrounded by the
tunica albuginea and supported by a fibrous scaf-
fold. The fibrous skeleton of the penis consists of
the tunica albuginea surrounded by smooth muscle
trabeculae (which play the main regulatory role,
controlling blood inflow and outflow in the sinu-
soids), elastic fibers, and collagen. This structure
allows filling of the sinusoids and thereby mainte-
nance of erection. The tunica albuginea also con-
tributes to the process of tumescence by com-
pressing the emissary veins that drain blood from
sinusoids. The corpora cavernosa are symmetrical
structures originating as crura (legs), which in their
initial part are enveloped by the ischiocavernosus
muscles; contraction of which provides additional
penile rigidity. The corpus spongiosum is a more
ventrally located chamber containing the urethra
and forming the glans penis in the distal part. The
corpus spongiosum is also surrounded by a tunica,
however, it is less dense and absent in the glans
part. The sinusoids in the corpus spongiosum are
wider than that in the corpora cavernosa, allowing
compression of the urethra and providing strong
ejaculation. The bulbospongiosus muscle, sur-
rounding the bulb of the penis, participates both in
the process of maintaining erection and in ejacula-
tion process. The main branches providing arterial
blood inflow are the internal pudendal arteries,
which are branches of the internal iliac artery. In
their distal part, they form the common penile ar-
tery, which subsequently divides into the dorsal,
cavernosal, and bulbourethral branches. The dorsal
branch supplies the glans penis during the tumes-
cence phase. The bulbourethral branch supplies
the corpus spongiosum and the penile bulb. The
cavernosal artery provides blood flow to the cor-
pora cavernosa, dividing to terminal/helicine
branches that supply the trabecular tissue and cav-
ernous sinusoids. In the flaccid state, the helicine
arteries are markedly tortuous and narrowed, but
during erection they straighten and become much
wider. Venous outflow primarily occurs through the
internal iliac venous system. Blood from the sinu-
soids, passing through the trabecular network,
outflows into the subtunical venous plexus and sub-
sequently through the emissary veins, which in turn
drain either into the internal iliac venous system or
via the dorsal vein of the penis into the periprostatic
venous plexus (Fig. 1).

During erection, the emissary veins are com-
pressed between the sinusoids and the tunica al-
buginea, which limits venous outflow from the sinu-
soids. The physiology of erection consists of two
main components: increased arterial inflow and re-

BeHoreHHasi apekTuibHast ANCQOYHKUMS: POJIb KOMITbIOTEPHO-TOMOIPapunyeckom

papmakokaBepHo3orpapumn



PEHTIEHOHAOBACKYJIAPHASA ANATHOCTVIKA U JIEYEHUE

@ Extrnal

pudendal vein Retropubic

venosus plexus

g Internal
at pudendal vein

Crural vein

Deep Circumflex vein

dorsal vein

b

Urethral artery

Dorsal artery
of the penis

Internal
pudendal
artery

Deep artery
of the penis

Artery of the bulb
of the penis

Circumflex arteries
of the corpora cavernosa
(encircling arteries)

Fig. 1. Penile vascular system: a — arterial system; b — venous system.

duced venous outflow. Sexual stimulation induces
sympathetic inhibition, parasympathetic activation,
and the release of pro-erectogenic neurotransmit-
ters. Activation of parasympathetic innervation
causes maximal blood inflow into the dilated sinu-
soids, whose smooth muscle apparatus is totally
relaxed. As penile tumescence increases, small
veins located between the rigid tunica albuginea
and the surface of the corpora cavernosa become
compressed. Also, the process of maintaining and
strengthening an erection is facilitated by contrac-
tion of the muscles in this area (bulbospongiosus,
ischiocavernosus). During detumescence, the re-
verse processes occur, namely increased sympa-
thetic stimulation and decreased parasympathetic
activity. As a result, arterial inflow is reduced quite
rapidly with simultaneous gradual emptying of the
sinusoids into the emissary veins. Therefore, the
venogenic form of erectile dysfunction occurs
when neurogenic regulation is impaired, resulting
in pathologically accelerated venous drainage
from the penis.

Computed tomography

pharmaco-cavernosography

Computed tomography pharmaco-cavernosog-
raphy (CT-PCG) is a highly specialized diagnostic
method for venogenic form of ED, consisting of CT
imaging of the penis and pelvis with simultaneous
intracavernosal administration of radiocontrast
agent during pharmacologically induced erection.
This type of diagnostic procedure is appropriate for
patients with suspected or confirmed impairment
of the penile veno-occlusive mechanism. The
method is applicable both in newly diagnosed pa-
tients and in those who have previously undergone
various surgical interventions (5, 9). CT-PCG is
performed in the CT room with the patient posi-

tioned supine on the tomographic table with upper
limbs placed above the head. After preliminary an-
tiseptic preparation of the penis, prostaglandin E1
is administered intracavernosally to induce erec-
tion; the desired level of erection should be at least
grade 3-4 according to the Erection Hardness
Score (10). Upon achieving the target erection
grade, a native (prior to the radiocontrast agent
administration) scan is performed. Then, using an
automatic syringe injector, approximately 50 mL of
iodine-containing contrast medium is administered
through a small catheter placed into one of the cor-
pora cavernosa, and a series of CT scans (30, 60,
180, and 240 seconds after the start of contrast
administration) is performed. The examination is
performed from the upper edge of the iliac bones
to the tip of the penis. The desirable thickness of
the reconstructed tomographic slice during post-
processing should not exceed 1 mm. It is advisable
to analyze computed tomography data using not
only axial images but also multiplanar reconstruc-
tions (MPR), maximum intensity projection (MIP),
and three-dimensional (3D VR) reconstructions.

Material and Methods

In this work, we conducted a retrospective anal-
ysis of MSCT-PCG data from patients diagnosed
with VED and referred to the clinic to assess
the possibility of X-ray-endovascular occlusion
for pathological venous drainage. The diagnosis
of VED was established by a urologist, with penile
ultrasound at flaccid state and during pharmaco-
logically induced erection via intracavernosal ad-
ministration of prostaglandin E1 used as the main
instrumental diagnostic method. The main diag-
nostic criteria for the presence of pathological
venous drainage according to penile pharmaco-
dopplerography were: 1) peak systolic blood flow
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Fig. 2. Proximal type of venous leakage (arrows): a — maximum intensity projection; b — three-dimensional
reconstruction.

Fig. 3. Distal type of venous leakage (arrows): a — maximum intensity projection; b — three-dimensional reconstruction.
Radiodense embolization material after the proximal venous leakage embolization (asterisk).

ol

Fig. 4. Mixed type of venous leakage: a — maximum intensity projection; b — three-dimensional reconstruction.
Proximal leakage (arrows), distal leakage (asterisks).
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Fig. 5. Single-branched type of dorsal vein. Maximum intensity projection. Dorsal vein of the penis
(arrow).

Fig. 6. Double-branched type of dorsal vein. Maximum intensity projection. Dorsal vein of the penis
(arrows). Corpora cavernosa (asterisks). Cavernous arteries (black arrows).

Fig. 7. Plexiform type of dorsal vein. Maximum intensity projection. Dorsal vein of the penis (arrows).
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velocity in the cavernous arteries more than
30 cm/s; 2) end-diastolic blood flow velocity more
than 5 cm/s; 3) resistance index less than 0.8. Data
from 20 patients across several diagnostic centers
were analyzed. Both axial images and various types
of reconstructions (multiplanar, maximum intensity
projection, three-dimensional) were evaluated.
The presence and type of pathological venous
drainage were assessed. Pathological venous leak
was classified into three types: drainage into the
external iliac vein system (distal leak type), drain-
age into the internal iliac vein system (proximal leak
type), and mixed type (Fig 2-7).

Additionally, the anatomy of the deep dorsal vein
of the penis was evaluated and classified into three
types: single branch, two branches, and plexiform
variant.

Results

The mean age of patients was 38.5 years (from
26 to 70 years). The mean lIEF-5 (International in-
dex of erectile function) score was 12.7 (from 2
to 20). It should be noted that 8 (40%) patients had
a history of various types of surgical interventions:
2 patients had previous corporoplasty, 2 patients
had stenting of the left common iliac vein for May-
Thurner syndrome, 2 had undergone the Marmar
procedure, and 2 patients had previous X-ray-
endovascular embolization of pelvic veins.
Pathological venous drainage was detected by
MSCT-PCG in all patients. A mixed type of patho-
logical venous leak was identified in 17 out of
20 cases, drainage only into the internal iliac vein
system was found in 2 cases, and drainage only
into the external iliac vein system was found in
1 case. In the subgroup with mixed venous leak,
a visual assessment of the leak volume into the
internal and external iliac vein systems was per-
formed; at that, drainage into the internal iliac vein
system predominated in 12 (71%) cases. We also
analyzed the anatomical variants of the deep dor-
sal vein of the penis, classifying them as single-
branched, double-branched, or plexiform type.
A single-branched type of deep dorsal vein of the
penis was identified in 5 (25%) cases, a double-
branched type in 2 (10%) cases, a plexiform type
in 10 (50%) cases, and in 3 (15%) cases the type
could not be assessed.

Discussion

Erectile dysfunction is a common pathology with
various etiologies, among which the presence of
pathologically accelerated drainage of blood from
the penis plays a significant role. A broad range of
modern diagnostic tests makes it possible to sus-
pect specifically a vascular pathology. Currently,

the main method for primary diagnosis of VED is
penile ultrasound with pharmacological stimulation
(11, 12). Thus, there are several basic Doppler pa-
rameters: peak systolic velocity, end-diastolic ve-
locity, and resistive index, which allow suspecting
the presence of VED quite accurately. Peak systolic
velocity is the best sonographic indicator of arterial
insufficiency: a value greater than 30 cm/s reliably
suggests normal arterial blood flow, a value below
25 cm/s suggests arterial dysfunction, and a differ-
ence of more than 10 cm/s between the peak sys-
tolic velocity in the right and left cavernosal arteries
indicates significant cavernosal arterial dysfunc-
tion. End-diastolic velocity is the best sonographic
criterion of venous dysfunction: a value of less than
5 cm/s excludes venous dysfunction, whereas
a value greater than 5 cm/s indicates the presence
of venogenic leakage (at preserved arterial inflow).
There are numerous studies, evaluating the diag-
nostic value of pharmacologically induced penile
ultrasound, which allows real-time assessment of
blood flow parameters in penile arteries and veins.
In some cases, reflux in the dorsal penile vein may
also be visualized (11, 12). The absence of radia-
tion exposure to the patient and the non-invasive
nature of ultrasound examination should be consid-
ered as one of the main advantages compared
with conventional cavernosography and MSCT-
pharmacocavernosography. However, the major
limitation of sonography is the inability to directly
visualize venous leakage, which is critically impor-
tant for making a decision about the type of surgical
intervention. It should also be noted that diagnosti-
cally valuable ultrasound examination requires
highly qualified personnel and expert-level equip-
ment (12). Historically, selective cavernosography
is the first method that directly visualizes the anato-
my of penile veins (13). E. Wespes et al. point out
that obtained images were highly detailed, allowing
evaluation of both the arterial and venous systems
of the penis. The authors also indicate that this
method can be used to diagnose stenosing-occlu-
sive lesions in the inflow arteries, arteriovenous
malformations, and pathological venous leakage
(14). Another group of authors led by H. Porst used
selective cavernosography to analyze and classify
types of venous leakage, noting that the method is
quite highly sensitive (15). E. Wespes and
C. Schulman emphasized the necessity of caver-
nosography when planning penile vein ligation, as
this method can quite accurately determine the lo-
calization of pathological venous drainage.
Unfortunately, despite its many positive aspects,
cavernosography has some disadvantages as well:
invasiveness; the need for complex medical equip-
ment and highly qualified personnel (both for per-
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forming the procedure and image interpretation);
the need for administration of radiocontrast media;
and radiation exposure to the patient. Additionally it
should be noted, that obtained images are two-di-
mensional, which complicates localization diagno-
sis of venous leakage in some cases. Therefore,
numerous additional images with different angula-
tions may be required to determine the exact lo-
calization of leakage (16). In contrast to direct cav-
ernosography, the use of computed tomography
allows for comprehensive assessment of the ana-
tomical pattern of the leakage. Moreover, possibility
to perform different reconstruction variants may
substantially facilitate and accelerate both diagno-
sis and surgical treatment planning. MSCT-PCG, as
well as selective cavernosography, is a highly spe-
cialized imaging method requiring well-trained
medical personnel and appropriate equipment
(multispiral CT scanner, automatic syringe injector),
administration of contrast medium, and involves
radiation exposure to the patient. However, a signi-
ficant advantage of MSCT-pharmacocavernoso-
graphy is the possibility to perform post-processing
of obtained images in different modes. Thus, it is
possible to perform image reconstructions in vari-
ous variants: multiplanar, maximum intensity pro-
jection, and three-dimensional (3D). The compre-
hensive use of different reconstruction algorithms
allows the most accurate determination of the type
and localization of venous leakage; visual assess-
ment of the leak volume is also possible. Computed
tomography data are very important in selecting the
optimal surgical treatment method; they may be
used for operative planning and intraoperative navi-
gation (in particular with the use of overlay tech-
niques which is the overlay of reconstructed CT
data on a fluoroscopic image) during various X-ray-
endovascular embolization procedures for venous
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Llenbs nccnenoBaHunsi: OLEHUTb BIINSIHNE MEXaHWYECKOU pekaHain3aumm v CTEeHTUPOBAHMUS XPOHUYECKUX
OKKJ1031Ii KOPOHapHbIx apTeputi (XOKA) Ha KiuHundeckme n QyHKLNOHAaIbHbIe PE3YJIbTaTbl y MaLMeHTOB C XPO-
HUYyeckou uviemmuyeckori 6onesHbio cepaua (XUBC), a Takxke OnpenenTb HacToTy nepuornepaLmoHHbIX
OCJI0XKHEHUIA.

Marepuan n merogbl. B peTpocrnekTyBHoOe uccnenoBaHne BkIto4YeHbl 50 naumeHToB ¢ XUBC, KOTOpbIM
BbIMOJIHEHBI MexaHuyeckasi pekaHaan3aumsi u cteHTupoBaHne XOKA. B TedeHne BHYTPUrocrnmTaibHOro nepu-
oaa m nocnegytowmx 30 AHeVi aHaIM3MPOBaINCh rokalaTesay aHrmorpaguy4eckoro ycriexa, 4acrtora paHHUX
repuonepaLmnoHHbIX OC/IOXHEHWI N HEGIAronpPUSITHbIX CepAEYHO-COCYANCTLIX CODbLITUH, a Takxke AMHaMuKa
KJIMHNYE€CKOIro COCTOSIHUS MAaLMEeHTOB, BK/IH04asl BbIPaXEHHOCTb CTEHOKaPAMN HarnpsixxeHus no wkane Canadian
Cardiovascular Society (CCS), @yHKumoHanbHbIV knacc (PK) xpoHu4eckori cepraedyHori HeaocTato4HOCTU
no knaccugpukaumm NYHA v axokapavorpagpuydeckme napameTpsbl.

Pe3ynbrartbl. HYacTtoTa nepuvonepaumoHHbIX OC/IOXHEHUI cocTaBuna 6%: otmeydeH 1 (2%) cay4qari KpyrHOv
remaroMbl B 30He COCyaAncToro goctyna, 1 (2%) cnay4ari pa3Butus KOHTPACT-UHAYLMPOBAHHOV HegdponaTim
n 1 (2%) cnyyari nepgopaLumm KopoHapHOK apTepun, 4To noTpeboBasio 3KCTPEHHOM UMMIaHTaLUnUU CTeHT-
rpagta. KnmHu4eckoe ynydlieHne 3apeructpupoBaHo y 32 (64%) 60sbHbix: DK cTteHokapany CHU3WUIICS
clllgo Il CCS (p < 0,001). 3Ha4nmoro nameHeHus ppakumm Bblbpoca n CTRPYKTYPHO-00bEMHbIX napame-
TpoB JIXK no 9xoKI He BbiseneHo: ®B (p = 0,904), KOO (p = 0,498), KCO (p = 0,552).

Baknryenne. PekaHann3aumss XOKA cornpoBOXaaeTcsl YMEHbLUIEHUEM BbIPaXXEeHHOCTU CUMIITOMOB CTEHO-
kapavun (ynydweHne PK no CCS) y 60/bLUMHCTBA NaLNEHTOB MPU MPUEMIEMON YaCTOTE OCJIOKHEHU 1 He
PUBOAUNT K CYLLLECTBEHHOMY YJTYHLLEHUIO COKPaTUTEbHOM QyHKUMM JIK B paHHUE Cpoku HabogeHus.

Knio4yeBble cnoBa: xpoHu4eckasi OKKJIH03Usi KOPOHAPHOV apTepun; XPOHUYeckasi viuemudeckasi 60s1e3Hb
cepaua; MexaHndeckas pekaHaan3aumsl; aHrmorpagpu4ecknii ycriex npoLenyphbl; nepuonepaLmoHHbIe 0C10X-
HEHWSI; KITMHNYECKUY 3P OEKT; HENOCPEACTBEHHbIE Pe3y/ibTarbl

AOnsa untupoBanusa: MN.9. CkospaH, A.M. BabyHawsunn, A.C. Xypasnes, C.I. Cemutko, H.B. Liepetenu,
A.T. Nocenvann. HenocpeacTBeHHbIE KITMHUKO-aHrmorpadumnyeckme pesynbraTbl MEXaHMYECKOM pekaHanmaa-
LN N CTEHTUPOBAHUSA XPOHUYECKUX OKKITIO3UI KOPOHapHbIX apTepuii y naumeHTos ¢ XUBC. MexayHapoaHbivi
XKYPHasa MHTEePBEHUMOHHOU kapanoaHruonorun. 2025; 83 (4): 25-38.
https://doi.org/10.24835/1727-818X-83-25

KoHbAnkT nHTepecoB: aBTopbl 3asBNSI0T 00 OTCYTCTBUM KOHDIINKTA UHTEPECOB.
UcTouHukn puHaHcupoBaHua: paboTa BbinosHeHa 6e3 COHCOPCKON NOAAEPXKKM.

HernocpeacTBeHHbIe KITMHUKO-aHrMorpapuyeckne pesdysibTaTbl MEXaHU4YEeCKON pekaHanm3aumm o5
M CTEHTUPOBAHNS XPOHUHYECKMX OKKITIO3UII KOPOHAPHbIX apDTEPWIA. ..
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Immediate clinical and angiographic outcomes
of mechanical recanalization and stenting

of chronic coronary occlusions in patients
with chronic coronary heart disease

P.Ya. Skovran'*, A.M. Babunashvili’ 2, A.S. Zhuravlev', S.P. Semitko’,
N.V. Tsereteli’, D.G. loseliani’

" Sechenov First Moscow State Medical University, Scientific and Practical Center of Interventional
Cardioangiology of the Clinical Center, Moscow, Russia
2 Center for Endosurgery and Lithotripsy, Moscow, Russia

Objective. To evaluate the impact of mechanical recanalization and stenting of chronic coronary occlusions
(CCO) on clinical and functional outcomes in patients with chronic CHD, and to determine the incidence of
perioperative complications.

Material and Methods. The retrospective study involved 50 patients with chronic CHD who underwent
mechanical recanalization and stenting of CCO. During the in-hospital period and the subsequent 30 days,
angiographic success rates, the incidence of early perioperative complications and adverse cardiovascular
events, as well as changes in clinical status of the patients were analyzed, including the severity of exertional
angina according to the Canadian Cardiovascular Society (CCS) scale, the functional class of chronic heart
failure according to the New York Heart Association (NYHA) classification, and echocardiographic parameters.
Results. The incidence of perioperative complications was 6%: one case (2%) of a large hematoma at the
vascular access site, one case (2%) of contrast-induced nephropathy, and one case (2%) of coronary artery
perforation that required urgent stent-graft implantation. Clinical improvement was registered in 32 (64%)
patients: the angina functional class decreased from class Il to class Il by CCS (p < 0.001). EchoCG did not reveal
any significant changes in ejection fraction or structure and volume parameters of the left ventricle: ejection
fraction (EF) (p = 0.904), end-diastolic volume (EDV) (p = 0.498), end-systolic volume (ESV) (p = 0.552).
Conclusion. Recanalization of CCO is associated with a reduction in the severity of angina symptoms
(improvement in CCS functional class) in the majority of patients, with an acceptable complication rate, and
does not result in significant improvement of LV contractile function in the early observation period.

Keywords: chronic coronary occlusion; chronic coronary heart disease; mechanical recanalization;
angiographic success of the procedure; perioperative complications; clinical effect; immediate outcomes
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KpaTtkun Teauc

B cTtatbe npepnctaBneHbl HENOCPEACTBEHHbIE
KIMHMYECKUE 1 aHrmorpaduyeckme pesynbraTbl
MEXaHMYECKON peKkaHann3aumm n CTEHTUPOBAHMS
XPOHUYECKNX OKKIIIO3UIA KOPOHAPHLIX apTepuit
(XOKA) y naumeHTOB C XPOHNYECKON NLLEMNYECKON
6ones3Hbio cepaua. MexaHuyeckas pekaHanmaaums
XOKA conpoBOXOaeTcs BbICOKMM YPOBHEM a@HrMo-
rpaduyeckoro ycrnexa v nNpuBOOMUT K YNyHLLIEHWUIO
KJIMHNYECKOro cTatyca naumeHTa, yMeHbLUEHNIO Bbl-
PaXXEeHHOCTN CTEHOKAPAMMU HAMPSXXEHUA MO LuKane
CCS (Canadian Cardiovascular Society). Mpu atom
4yacToTa PaHHUX NEePUONEPaLMOHHBIX OCTIOXHEHWNI
OCTaeTCs Ha NPUEMIIEMOM YPOBHE 1 HE NPEBbILLAET

OaHHbIX KPYMHbIX PernctpoB. B paHHMe cpokun Ha-
OnoaeHNs OOCTOBEPHOrO Y/YYLWIEHMS COKpaTuM-
TENbHOW QYHKUMN U CTPYKTYPHO-0OBEMHbLIX MOKa-
3aTenen IEBOro Xenynoyka He BbISIBAIEHO.

Cnuncok cokpaiieHun

XOKA — XpoHun4eckass OKKMO3US KOPOHAPHbIX
apTepuii

XTO — xpoHunyeckasi ToTasibHas OKKM03M1s

NBC - nwemnyeckas 6bonesHb cepaua

JDK - neBbIn xenypo4ex

YKB — ypeckoxxHOe KOpOHApHOEe BMELLATENbCTBO

®K — pyHKUMOHANbHbIN Kflace

XM — xonTepoBCKOE MOHUTOPUPOBAHME
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KAl — kopoHapoaHruorpadus

KLLI — KopoHapHOE LLYHTUPOBaHWE
KA — kopoHapHas apTepus

JIM - neBoe npencepane

BeepneHue

XpoHMYEeCKME OKKITIO3UN KOPOHAPHbLIX apTepui
(XOKA) 00 HacTosILLLEro BPEMEHM OCTAOTCS OOHN-
MM N3 Hanbonee CNOXHbIX M HEOAHO3HAYHbIX NaTo-
JIOriA CepOeYHO-COCYANCTON CUCTEMbI B MiaHe
Bblibopa cTpaterun neverHms. XOKA onpenensieTcs
Yy Kaxaoro nsaToro naumeHTa ¢ uemmuyeckoin 6o-
nesHbio cepaua (MBC) npu kopoHapoaHrnorpadun
(KAIN) (1, 2).

Mo paHHbIM A.M. BabyHaluBuan 1 coasT., peka-
HanmM3aumsa M aHrmonnactTmka OKKIIO3MPOBAHHbIX
CErMeHToB KopoHapHoi apTepun (KA) npnbnmsn-
TENbHOW [ABHOCTbLIO OKK/O3UK He 6onee 1 roga
SABNSIOTCA KNMHMYECKM 3DDEKTUBHON NPOLLEAYPON
(Mpy Hanuunn Gonblon obnactu Xn3Hecrnocob-
Horo muokapaa) (3).

MexaHnyeckass pekaHanmsauus XPOHUYECKOWN
ToTanbHOM okkmo3nn (XTO) aBngeTca ogHUM 13
Hanbosiee CNOXHbIX WHTEPBEHLMOHHbLIX BMeLla-
TENbCTB: YaCTOTa YCMNELLHbIX ONepaumii 3Ha4YUTENb-
HO HMXE, YEM MPU YPECKOXHOM KOPOHAPHOM BME-
wartenbctBe (HYKB) HEOKKIIIO3MOHHBIX MOPaXeHUA
KA, a yactota nepuonepaLmoHHbIX OCIIOXHEHWU
nocturaet 10% (4).

Cpeon OCHOBHbIX MepunpoLeaypanbHbiX OC-
JIOKHEHUI MexaHunyeckon pekaHanndaunn XOKA
MOXHO Bbigenute: nepdopaunio KA Bcneacteue
NPVUMEHEHNS XECTKMX MPOBOAHMKOB, arpeCCHBHOMN
cTpatermn pekaHanudaumn. B pernctpe OPEN-
CTO paHHOe ocnoxHeHune 3adukcupoBaHo y 8,8%
nauMeHToB (4). MNpu npuMMeHeHnn peTporpagHoin
TEXHUKN pekaHanm3auun nepdopauus anukapam-
aNbHbIX KOnnartepanen BO3HUKAET MPUMEPHO B
1-3% cnyyaeB, B TO BpeMsi kak nepdopauus cen-
TasbHbIX KOJJlaTepasnen BO3HUKAET C YacTOTOM [0
10% (5). TamnoHaga cepaua, BO3HMKaOLWANA
BCNEACTBME 3Ha4yuMmom nepdopauum aprtepuu,
BCTpeyaeTcs okono 0,5-1%. B cBoto ouepenpb, opy-
rme OCNOXHEHWSs, CBSA3aHHble C guccekumen KA
npu npoeegeHun pekaHanndaumm XOKA (yxyge-
HME aHTEerpagHoro KOPOHAPHOro KPOBOTOKa MO
wkane TIMI, ycyrybneHue wuwemmy Muokappaa,
HeoOXOAMMOCTb 9KCTPEHHOr0 CTEHTMPOBAHMSA),
BO3HMKAIOT C YacToTom ~5-10% (6). HYactoTta nepu-
nNpoLeaypHOro OCTPOro wuHdapkrta muokapaa,
no gaHHbiM pernctpa OPEN-CTO, coctaBuna 2,6%,
a YyacToTa XU3HEYrpoXaloLmx apuTtMun OOXOAUT
0o 1,2% (4). locnutanbHOM CMEPTHOCTb, MO AaH-
HbiM pernctpa OPEN-CTO, cocTtaBnsieT OKONO
0,4% (7). K nppyrum, 6onee peakmm OCNOXHEHUSM,
BO3HMKaOWMM MeHee 4eM B 1% cny4daes, OTHOCAT

pasBUTUE KOHTPaCT-UHAOYLMPOBAHHOW Hedpona-
TN, KPOBOTEYEHNS B 061acTX COCYAMCTOro AOo-
CTyna, OCTPOE HapyLLEHMEe MO3roBOr0 KPOBOOHPa-
LLLeHNs1, Ty4eBOe NOBPEXAEHNE KOXM 1 ap. (8).

Bbicokas yacToTa pasBuTmS NeEPUNPOLLELYPHbIX
OCNIOXHEHUI, Bonee HM3Kas 4YacTtoTa YCMeLllHbIX
onepauuin B CpaBHEHWM C MHTEPBEHLIMOHHBIM Jle4e-
HMEM CTEHOTUYECKMX nopaxeHun KA nocnyxunm
NPeAnoChUIKON AN NPOBEAEHUS HACTOSILLEro MC-
CNefoBaHus, LENbIo KOTOPOro SABUACh OLIEHKA He-
NOCPEACTBEHHbIX PE3YNLTATOB JIeHEHUs, BbisiBIe-
HME MPOLEHTA YCMELUHO BbINMOMHEHHbIX ONepauui,
a TaKxe aHam3 NepunpoLenypHbIX OCITOXHEHWA.

MaTtepuan n metoabl

B MHOroueHTpoBOE PETPOCNEKTUBHOE MCChe-
noBaHue Obino BkaoyeHo 50 naumeHToB ¢ XOKA,
KOTOpble HaxXO0OQUNCb Ha CTALMOHAPHOM IEYEHUM
B nepuog ¢ 2005 no 2018 r.

JaHHOM KoropTe nauMeHTOB C XPOHMYECKOWN
nwemmnyeckon 6onesHbio cepaua (XMBC) 6bina
BbINOJIHEHA YCMELIHas MexaHuyeckas pekaHan-
3aums XOKA.

MokasaHUsSMN K 3HO0BACKYNSPHOMY JEeYEHUI0
3TOI naTonornm Gbiia COBOKYMHOCTb KIMHUYECKUX,
WHCTPYMEHTaNbHbBIX, @ Takke aHrmorpaduyeckmx
OaHHbIX: KJIMHMYECKas KapTuHa COoCTosna U3 npu-
CTYMOB CTEHOKAPAMW HANPSXXEHUS U ee 3KBMBA-
JIEHTOB, KOTOPbIE CHUXANN KA4eCTBO XU3HM Naum-
eHTa. Bepnoukaums nwemmn mmokapaa nposoau-
flacb C MOMOLLbIO MHCTPYMEHTaNbHbIX METOA0B
o6cnenoBaHns, QYHKUMOHANbHBLIX NPo6, a Takxke
BU3yanM3npytoLLmx MetoaoB anarHoctuku UBC.

[wn3ainH nccnegoBaHns npeacTaBneH Ha puc. 1.

B nccnepyemoit koropte nogasnsiouee 60nb-
LUMHCTBO MaLMEHTOB Oblan NMLUa MYXCKOro rnona
(82%), meamaHa Bo3pacTa 60bHbIX — 56 (50-63)
net. MegunaHHbli MHOEKC MacChbl Tefna COCTaBusl
29,6 (27,2-31,5), oxupeHnem ctpaganm 46% uc-
cnegyembix.

Cpeau ¢akTopor pucka NBC Hanbonee 4acto
BCTpeYanuch: aptepuanbHasa runepteHsns (92%)
n runepnannugemuns (80%), Torga Kkak KypeHue Bbl-
aBneHo y 42% (21 yenoBek) GOMbHbLIX, CaxapHbIl
onabet —y 32% (16), oTAroweHHas HacneacTBEH-
HOCTb —y 34% (17).

CepOeyHo-CcocyamncThIil aHaMHe3 XapakTepu-
30BaJsIC BbICOKOW 4aCTOTOWM MEPEHECEHHOr0 MH-
dapkTta mmnokapga — 44 (88%) yenoseka, paHee
nepeHeceHHoro YKB (66%) n xpoHu4eckon cep-
Je4yHon HepoctatoyHocTu IIA ctagum n Bblwe
(22%). MynbTudOKanbHbIA aTepoCcKIepo3 ABYX
n 6onee COCyaMCTbIX apTepuanbHbiX OacCenHoB
oTMevancs y 28% naumeHToB.

KnuHuko-gemorpaduyeckme paHHble nNpea-

HernocpeacTBeHHbIe KITMHUKO-aHrMorpapuyeckne pesdysibTaTbl MEXaHU4YEeCKON pekaHanm3aumm
M CTEHTUPOBAHNS XPOHUHYECKMX OKKITIO3UII KOPOHAPHbIX apDTEPWIA. ..
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[MauneHTbl C BbIABNEHHOW XPOHNYECKOM
OKKJI03MEN KOPOHAPHOW apTepumn
no AaHHbIM KA
(n=2805)

4

[MauneHTbl C XPOHMYECKOW OKKNIO3Men
KOPOHapHO apTepumn
(n=150)

Y

MauneHTbl C YCNELLHON pekaHann3aumnen
XPOHNYECKOM OKKIIO3UK
KOPOHapHO apTepumn
(n=150)

Y

Kputepum BrnoyeHus:
+ BospacTt nauymnenTtos ot 18 go 80 net
(BHE 3aBMCMMOCTM OT nona)

Kputepum ucknioyeHus:

+ Hannyne remogMHaMmnyeckun 3Ha4MMbIX CTEHO30B
B APYrux COCYAUCTbIX BacceriHax

+ [poTnBONOKa3aHNs K ABOVHON aHTMarperaHTHOM
N aHTUKOArynsiHTHOM Tepanuu, MPUMEHEHWIO
PEHTrEeHOKOHTPACTHBIX NPenapaToB

Kputepuu HeBknoYeHus:

+ OTCyTCTBUE NOATBEPXKAEHHON NLLIEMUN
n/unmn xm3HecnocobHoro Muokapaa >10% B 6acceliHe
OKKJ/IO3MPOBAHHON apTepun

+ MaumeHTbl C MHOrOCOCYAUCTBIM NOPaXEHNEM
KOPOHapHbIX apTEPWIA, Y KOTOPbIX HE Oblla [OCTUIHYTa
nosnHas peBackynspusaums KOpoHapHOro pycna

MepBuYHaa KOHE4YHas TOYKA: YacToTa NepmronepaLMoHHbIX OCIIOXHEHUI B TEYEHNE BHYTPUIOCTIUTASIbHOTO Nepuo-
na vn bnuxaniwero nocneonepaumMoHHoro nepuoga Ao 30 AgHen: cmMepTb OT BCEX MPUYUH, MHMAPKT Mmokapaa,
MHCYNbLT, nepdopaums KOPOHAPHOW apTepumn, pasBuTne remoneprkapaa uin TaMmnoHagbl CepAaLa, XU3Heyrpoxato-
LLMX HapYyLLEHWI pUTMa, KOHTPaCT-MHAYLUMPOBaHHAasA HedponaTus.

BTopunyHbie KOHEYHble TOYKU: AMHAMKKA PYHKLMOHANBHOrO knacca cteHokapauun no wkane Canadian Cardio-
vascular Society (CCS) 1 TonepaHTHOCTM K GU3NYECKOW Harpyske, AMHaMmnKa GyHKUMOHANBHOMO Kjlacca XpoHuYe-
CKOW CepaeyvHOon HefoCcTaTo4HOCTM No knaccudukaumm NYHA, anHamumka axokapamorpapuyeckmx napameTpoB.

Puc. 1. [InzaiH nccnegosaHus.

Ta6amua 1. KnuHrko-gemorpaduyeckas xapakTepucTika ncciemyemMon KoropTbl

Mpuanak lpynna co CT(::Tzuggl)aaHueM XOKA
BoaspacT, Me (Q1-Q3), roasl 56 (50-63)
My»ckoit non, n (%) 41(82)
PocT, Me (Q1-Q3), cm 1,75(1,7-1,8)
Macca Tena, Me (Q1-Q3), kr 90 (85-98)
MHpekc maceol Tena, Me (Q1-Q3) 29,6 (27,2-31,5)
dakTopbl pucka nemmyecko 6onesHn cepaLa
KypeHue, n (%) 21 (42)
ApTepuanbHas runepteHsus, n (%) 46 (92)
CaxapHblit anaberT, n (%) 16 (32)
OxupeHue, n (%) 23 (46)
Mnepnunuaemus, n (%) 40 (80)
OTdrowuleHHas HacneacTBeHHOCTb, N (%) 17 (34)
CepeyHo-cocyamcTble 3aboneBaHns
OcTpbifi MHGAPKT Mr1okapaa B aHaMmHese, n (%) 44 (88)
dubpunnsums npepcepauii, n (%) 5(10)
YpeckoxHOoe KOpOHapHOEe BMELLATENbCTBO, N (%) 33 (66)
MynbTndoKanbHbI aTePOCKIEPO3
1 6acceitH, n (%) 36 (72)
2 b6acceiiHa, n (%) 10 (20)
Bonee 2 6acceitHos, n (%) 4(8)
ConyTcTBYIOWAs NaTONOrns
CaxapHblin gnaberT, n (%) 16 (32)
f13BeHHas 6onesHsb, n (%) 7(14)
AHemus, n (%) 2 (4)
OcTpoe HapyLleHe MO3roBoro KpoBooobpatleHus, n (%) 5(10)
3abonesaHus nerkux, n (%) 8 (16)
CuctemHble BocnanuTesbHble 3abonesanus, n (%) 1(22)
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B nccnenyemoit koropTe y 601bLUMHCTBA NaLUm-
€HTOB MCXOAHO OTMeYanacb CTEHOKapams Hanps-
xeHnust: Il dyHkumoHanbHoro knacca (PK) y 68%,
Il DKy 26%, IV Ky 6% nccnepyembix.

B nepeble 30 gHen nocne NpoBeAEHHOrO Uccne-
00BaHNS OblSI0 OLLEHEHO NPOSIBIEHNE CTEHOKApANN
Hanps>XeHWe No KaHaOCKOoW LuKane CTeHoKapauw
BO BPEMS MOBTOPHOM IBKW HA KOHCYJIbTALMIO UK
No AaHHbIM OCMOTPOB €4VHOM 3/IEKTPOHHOM Meaun-
LMHCKOWM KapTbl NALUMEHTOB MO MECTY XUTENbCTBA

B nccnenyemoi rpynne HegoCTaTO4HOCTb KPO-
BooOpalleHMsa npeacTasfieHa NpenMyLLecTBEHHO
| ®K no NYHA - 33 (66%) naumenTos, Il n lll ®K
BCTPEYAlOTCA 3HaumTenbHo pexe — 11 (22%)
n 2 (4%) naumeHTa COOTBETCTBEHHO.

MoyeyHasas dyHkumsa y 34% nauueHToB Obina
COXpaHeHa, Nlerkoe CHMXeHne OQOYHKUUM MoYeK
(Il ctapns xpoHu4yeckom 601e3HN NoYek) OblIo Bbl-
ABNEHO y 62%, 3A ctagun — y 4% (2 naumeHTa).

C uenbto Bepudurkaumm niweMmmm Mmokapaa nuc-
NoJIb30BaINCh PA3INYHbIE HEMHBA3MBHbIE AMATHO-
CTMYeckme MeToabl 06CnefoBaHWIA: Harpy304HbIe
OKI-npobbl (¢ Ppr3nYecKkor Harpyskoit), TpaHCTo-
pakanbHOe ynbTpa3BykOBOE mccnegoBaHune (Y3WN)
cepaua c dapmakosiornieckoi npobow nnmn pusn-
4yeckom Harpyskom (ctpecc-9xoKrl), cumHTurpa-
dua mrmokapaa ¢ pagmodapmnpenapaTom.

Y 10% naumeHTOB Harpy304HbI TECT HE BbIMOJI-
HSJICSA B CBA3U C HANIMYMEM MPOTUBOMNOKA3aHUN.

Bcem naumeHTam BbINOMAHANCS KOMMJIEKCHBIN
npearocnuTanbHbI CKPUHWHT, BKIIIOYAIOLWNA CTaH-
JapTHble 0OLLEeKNNMHUYeckmne nabopaTopHble UC-
cnepoBaHus, a Takxke IOKI, OxoKI, xontepoBckoe
MoHuTOpUupoBaHune (XM) OKT.

CTpyKTypHO-DYHKUMOHANIBHOE COCTOSIHME fe-
BOro xenynoyka (J1K) oueHnBanocb no OCHOBHbLIM
nokasarensaM TpaHcTopakanbHoro Y3W cepaua,
NCXOAHO — MNPV MOCTYMJIEHUN B CTauUMOHAp, KOH-
TpOnbHO — B nepsble 30 AHe Nocne NPOBEeAEHHOrO
BMeLlaTeNbCTBa NOCPECTBOM NMOBTOPHOM SBKM Ha
KOHCynbTaumio n goobcnemosaHve nmbo no AaH-
HbIM OCMOTPOB €AMHON 3NEKTPOHHON MEANLMH-
CKOW KapTbl NALMEHTOB NO MECTY XUTENbCTBA.

MepukameHTO3Hasi NOATOTOBKA

nauueHToB

3a 72 4 0o npoBeaeHns 3HA0BACKYISPHOM aMa-
FHOCTUKM N NIEYEHUST BCEM NaUMEHTAM MHULMMPO-
Banacb GUKOMMOHETHAs Ae3arperaTHas Tepanus.
[MaumeHTaMm CO CHMXEHHOM MNOYeYHON QYHKLUMENR
(ckopocTb kNy60o4KoBOM GunbTpaumm <60 Mi/MUH
no ¢opmyne Kokpodpta-lonra) 3a 12 4 oo Hayana
aHrMonnacTukn Gbina NPoOBEAEHA rMapaTaumoHHas
NN NHPY3NOHHANA Tepanusi.

Onsa Ka4yecTBEHHOW N KOMMYECTBEHHOW OLLEHKMN
XTO ncnonb3oBannch cnenytolme obwenpuaHaH-

Hble LKanbl: aHaTOMUYECKas XxapakTepucTuka
XOKA 1 cTeneHb CNOXHOCTU NopaxeHus onpene-
nanucb wkanon Syntax Score, konnatepasnbHoOe
KpoBOOOpalleHE OLEHMBANOCb B COOTBETCTBUM
¢ knaccudukaumsamm Rentrop n Werner (9-11).

[na nporHo3npoBaHns yCrnewHocTn n apopek-
TMBHOCTW NPOLEnypPbl MEXaHNYECKOW peKkaHannaa-
LMW MCMONb30Banach SANOHCKas CUCTEMA OLEHKW
XTO (J-CTO) (11).

Crtpaterus pekaHanmzauum XOKA 6bina ocTtas-
JIEHa Ha YCMOTPEHME ONEPMPYIOLLErO Bpaya.

AHrnorpau4eckm ycrnexom cyutanm coverta-
HWe NOoJIy4eHHOro aHTerpagHoro kposotoka TIMI I
N OTCYTCTBME OCNOXHEHWUI B BUAE ONCCEKLMMN CTEH-
K apTepumn 1 aM0bomM3aumm OMCTaNlbHOro pycna.

KnuHmMyecknm ycnexom cyYuTanncb CHUKEHne
N NONHOE n3basneHne 0T CUMNTOMATUKM CTEHO-
Kapaun HanpsXXeHUs Uin ee 9KBUBaANEHTOB, CHU-
XeHune OK cTeHokapamm no kaHaackom knaccudu-
kaumm (CCS), a Takke nonoxuTeNnbHas AMHamMmKa
XPOHNYECKOM CEPAEYHON HEQOCTATOYHOCTU, KOTO-
pas oueHMBanacb No KJIMHUYECKUM CTaansM Npo-
sBneHns 3abonesaHus, a Takxke no ®K, cornacHo
knaccupukaumm NYHA.

®dyHKUMOHanLHoe cocTosiHne JIK nocne npo-
BEOEHHOro 3HAoBackynsapHoro nedeHms XOKA
OLLEHMBAJIN C TMOMOLLBIO PYTUHHBIX MHCTPYMEH-
TallbHbIX METOA40B 00CNea0BaHNI CepaeYyHO-COCY-
aucTton cuctembl: KT, OxoKr, XM KT,

Lenn nccnepoBaHug

MepBNYHOIN KOHEYHON TOYKON MCCNeaoBaHms
SIBNISIaCb OLLleHKa 6e30MacHOCTU PeBaCcKynspu3a-
urm XOKA, koTopas Bkto4ana B ceds 4acToTy nepu-
OMepauUmOHHBIX OCITOXXHEHUA B TEYEHWE BHYTPUIrO-
CnMTanbHOro nepuoaa v 6avxarnilero nocneonepa-
UMoHHoro nepmoga oo 30 OHen: CMepPTHOCTb OT
BCEX NPUYNH, MHDAPKT MUOKapaa, MHCYNLT, nepdo-
pauus KA, pa3BuTtre remonepukapaa nam taMmnoHa-
Obl cepaua, XN3HeyrpoxaroLmx HapyLLIeHUin putMa,
KOHTpacT-UHAYLMPOBAHHOW HedponaTu.

BTOpUYHOIN KOHEYHOI TOYKOM NCClIef0BaHMS
Oblla oueHKa KinHn4eckon 3¢p@PeKTUBHOCTU:
anHammka OK cteHokapaum no wkane Canadian
Cardiovascular Society (CCS), auHamuka PK xpo-
HUYECKOW CepaeyHor HegoCTaTOYHOCTM MO Kiac-
cudukaumm NYHA, oueHka gmHamMukm IxoKI -
napameTpoB.

CrtaTuctuyeckas oopaboTka pe3ynbTaTtoB

Mpw npoBeaeHUM CcTaTUCTUYEcKon 006paboTKm
pe3ynbLTaToB MCNONb30BaNM nporpaMmmHoe obec-
neyeHne IBM SPSS Statistics 27.0 (CLLUA). Mpwu npo-
BEPKE HOPManbHOCTU pacnpeneneHvst Ucnonb3o-
Banu metop Konmoroposa—CMmUpHOBA C NOMPaBKOA
Jlnnnnedopca. Npn HopmanbHOM pacnpeaeneHmm

HernocpeacTBeHHbIe KITMHUKO-aHrMorpapuyeckne pesdysibTaTbl MEXaHU4YEeCKON pekaHanm3aumm
M CTEHTUPOBAHNS XPOHUHYECKMX OKKITIO3UII KOPOHAPHbIX apDTEPWIA. ..
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KONMYECTBEHHbLIE MOKa3aTeNn NpPeacTaBnsanm Kak
cpegHee apudmeTtmndeckoe (M) co ctaHOapTHbIM
OTKNIOHEHnem (£SD) n 95% poBepuTeNbHbIM UH-
Tepsanom (95% [W). B cnyvae OTKIOHEHMS OaH-
HbIX OT HOPMaJIbHOrO pacnpeneneHns Ucnonb3o-
Banu meamany (Me) ¢ nHTepkBapTUIbHBIM pa3ma-
XOM (25-75%). HoMuMHanbHbI MokasaTesnb
npencrtaBnsancsa abconoTHbIM 4YMCNoOM Habnoae-
HUI, NpUBEOEHa MNPOLEHTHAa OONsA npu3Haka B
nogrpynnax. Jns OueHKM CBA3aHHbIX COBOKYMHO-
CTen NpuMeHsncs Kkputepuin YUnkokcoHa. Bo Bcex
npoueaypax CTaTUCTUYECKOrO aHanm3a Kputuye-
CKMIA YPOBEHb 3Ha4YMMOCTU npuHnmanm p < 0,05.

PesynbraTthbl

Ha ocHOBaHMM NOAYYEHHbIX OAHHbIX MOCAE NPo-
BEAEHHON AMArHOCTUYECKOM KopoHaporpadun
ObINMM NONyYeHbl Cneayowme aHrnorpaduydeckme
XapakTepuCTUKn BeHeyHoro pycna u XTO. Y npe-
BanMpytoLLLero 60bLUNHCTBA NALMEHTOB OTMeYa-
Csl NpaBblii TUM KOPOHAPHOro KPOBOOOpALLEHNS —
44 (88%) yenoseka, MeanaHHOE 3HA4YEHNE VHOEK-
ca Syntax coctaBuno 17,8, 4to CBUAETENLCTBYET
006 yMepeHHOW aHaTOMNYEeCKOl C/IOXHOCTM nopa-
XXEHUMN.

Hanbonee 4acTo XxpoHnyeckas OKKIO3US BbIsIB-
nanacb B 6acceiiHe npaBon KA (54%), pexe -
nepeaHen mexekenynoyukoson seteun (38%) n oru-
batowern aptepun (8%). KonnatepanbHoe KpOBO-
obpaweHne no wkane Rentrop B cpeaHem
oueHmBanochk B 1 6ann. MegnanHoe 3HavyeHmne CC
no Werner coctaeuno 1 (Q1-Q3: 1-2), cpeaHwuit
6ann no wkane J-CTO - 2. laHHble KOpOHaporpa-
¢ npencTasneHsl B Tabn. 2.

HenocpeaCTBEeHHbIN aHrnorpaduyeckuin ycnex
Obin gocTUrHyT y 49 (98%) nauneHToB. MeamaHHoe
KONIMYECTBO UMMNAHTUPOBaHHbIX B obnactb XTO
CTeHTOB cocTtaBuio 2,5. N3 130 nmnnaHTupoBaH-
HblX CTEHTOB 85 (65,4%) OTHOCUMANCL K CTEHTaMm
C nekapcTBeHHbIM nokpbiTvem, 39 (30%) — k rono-
MeTannanyeckum, a octaBwwmecs 6 (4,61%) -
K CTEHTaM C BruoaerpaampyeMbliM KapKaCoM.

CpenHee Bpemsi MpOBedEHMS aHrmorpaduye-
CKOro nccnegoBaHns 1N 4YPeCKOXHOro BMeLlaTesb-
cTBa coctaBuno 122 + 55 muH (95% AN 106-138),
KOJIMYECTBO MCMOJIbOBAHHOIO KOHTPACTHOIO Be-
LLecTBa Ha OOHOro naumeHTa coctaBuno 250 +
110 mn (95% OM 219-281).

Pe3ynbTat aHanus3a

NepBUYHON KOHEYHOMN TOUYKHU

OcnoxHeHus, BO3HUKLLME B pedynbTaTe npoBe-
OEHNS 3HO0BACKYNSIPHON MEeXaHMYeCKON pekaHa-
omzauum XOKA, otmevann B 3 (6%) cnyyasx.
CocyauncTble OCNOXHEHNS 3aPUKCUPOBAHbI TONbKO
B 1 (2%) cnyyae — o6pa3oBaHme KpPynHowm remaTo-

TaGnuua 2. [JaHHble MCXOAHOW KOpOHapoaHrmorpadum

Jlokanusauna XOKA

MNpaBas KopoHapHas apTepus, n (%) 27 (54)
MNepenHsas Mexokenyno4koBas BETBb, N (%) 19 (38)
Orubaiowas BeTBb, N (%) 4(8)
MpaBbIli TUM KOPOHAPHOTO 44 (88)
KpoBoobpaLleHus, n (%)

J1eBbliA TN KOPOHAPHOMO 4(8)
KpoBoobpatleHus, n (%)

CbHanaHcMpOoBaHHbIN TN KOPOHAPHOTO 2(4)

KpoBoobpaLleHus, n (%)
Rentrop, Me (Q1-Q3) 1
CC, Me (Q1-Q3) 1
J-CTO, Me (Q1-Q3) 2
Hannune ocnoxHeHus, n (%)

Mbl (>10 cm) B 061acTu NnyHKumm 6eapeHHon apTe-
pun (CnydyaeB 3HAYMMbIX KPOBOTEYEHUN, NOXHbIX
aHEeBPU3M WM apTEPUOBEHO3HbIX PUCTYN HE OT-
MeyeHo). KoHTpacT-uHayuupoBaHHas Hedpona-
Tna 3apermctpmpoBaHa B 1 (2%) cnydae, ogHako
3aMellaouias noyeyHas tepanuva (remopmanns)
He noTpeboBanack. B 1 (2%) cnyyae npousoluna
nepdopaums KA, 4To noTpeboBano 3KCTPEHHOM
nMnnaHTauum cteHT-rpadta. O6pasoBaHme reMo-
nepukapaa He HabnoaaNoCh.

3a nepuop HabnwaeHUs He ObINo 3adUKCUPO-
B2HO MHbIX KITIMHUYECKUX U aHrMorpadpuyeckmnx oc-
JIOXKHEHWU MexaHn4eckon pekaHanndaumm XOKA.

PesynbTat aHanusa

BTOPUYHON KOHEYHOMN TOUYKM

CornacHo aaHHbIM, onpeaensieTca cTaTucTnye-
CKN 3HAYMMOE CHUXEHME BbIPaXEHHOCTN CTEHO-
kapamm npu aHanmade PK cTeHokapaum No Knaccu-
dukaupm CCS nocne pesackynapudaumn XOKA
(p <0,001) (puc. 2).

X

100

o)
o

o]
o

N
o

N
o

Jonsa naumeHTos
no pyHKUMOHANbHbLIM Kilaccam
CTeHoKapauu HanpsixxeHus, n (%)

o

McxogHo

KoHTponb

Puc. 2. JnHamunka GyHKUMOHANBHOMO Kilacca CTeHoKap-
o no knaccudukaumm Canadian Cardiovascular
Society (CCS) 0o n nocne peBackynsapmn3aumm XpoHuye-
CKOW OKKJIIO3MN KOPOHAPHOW apTepun.
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TaGamua 3. AHann3 AMHAMUKU 3X0KapANOrpadUIECKMX JaHHbIX

3HayeHue npu
MpusHak iii‘:g‘:'oe Buwp?(‘r)c:lci:zzaeﬁbuom p
@pakups Beibpoca, Me (Q1-Q3), % 54 (50-60) 54 (50-60) 0,904
KoHeuHo-gunacTonuyeckuii oobem, Me (Q1-Q3), mn 130 (119-149) 130 (117-149) 0,498
KoHeuHo-cucTonmyeckuii oobem, Me (Q1-Q3), mn 64 (51-85) 63,5 (51-85) 0,552
Pasmep nesoro npencepauns, Me (Q1-Q3), mm 38 (34-41) 38 (34-41) 1,000

64% naumeHToB (N = 32) OTMETWUIN CHUXEHNE
BbIPaXXEHHOCTN CUMMNTOMOB CTeHokapaun, y 36%
NauMEHTOB BbIPAXEHHOCTb CMMMNTOMOB OCTanachb
Ha NPeXHEM YPOBHE.

DK xpoHU4ecKol cepaeyHo HegoCTaTOYHOCTH
no NYHA ctatucTu4eckm 3Ha4MMO He U3MEeHWUIICS
(p=0,763).

dyHKUMOHanLHoe cocTosiHne JIXK nocne npo-
BEOEHHOro WHTEPBEHLMOHHOINO BMELLATENLCTBA
3HAYMMO HE YNYYLIWIOCh: OCHOBHbIE MOKa3aTesnm
(PB, KOO, KCO, pasmep neesoro npeacepaus
(J1M1)) He npeTepnenn M3MEHeHU B CPaBHEHUU
C MCXOOHbIMW AaHHbIMYK (Tabn. 3).

CornacHo nony4yeHHblM gaHHbIM, @B JIX nocne
pekaHanm3aumn XOKA cTaTUCTUYECKM 3HAYMMO He
namenHunacs (p = 0,904). Takxe He OblIO 0OHAPY-
XEHO CTaTUCTUYECKM 3HAYMMOro nameHeHms KOO
(p = 0,498), KCO (p = 0,552) n pasmepa JII
(p =1,000).

OrpaHuyeHus

OCHOBHbLIM NMMMUTUPYIOLLMM (PaKTOPOM Uccie-
[OBaHNS ABNAETCH €ero PeTPOCMNEKTMBHBIN Xapak-
Tep, a Takke OTHOCUTENLHO HebobLLAasA Mo pasme-
py KoropTa uccnenyemsbix. Takxke CTOUT OTMETUTb,
4TO onepupyloLLIME XMPYPr obnadany pasnnyHbiM
OMbITOM BbINO/IHEHUS AAHHbIX ONepaLuii.

O6GcyxaeHue

Kak y>xxe oTMeyanocb, MHTEPBEHLMOHHOE Nleye-
Hne XOKA conpsixeHo kak ¢ 6onee HU3KMM YUCSIOM
yCrnewHo NPoBeAEHHbIX onepauunii, Tak U C BbICO-
KUM 4YUCNOM MEPUONEPALNOHHBIX OCIIOXHEHWI
B cpaBHeHMM ¢ YKB HEOKITIO3NOHHbBIX MOPaXEHW.

YacToTa nepronepaumoHHbIX OC/IOXHEHWNA CO-
ctaBuna 6%, 4To cornacyeTcs C AaHHbIMUN KPYMHbIX
perncTpoB (2, 12); 0CNOXHEHNS HE NPUBENN K Ne-
TaslbHbIM UCX0OaM .

Mpu KOHTPONILHOM obcnenoBaHun 64% nauu-
E€HTOB (N = 32) OTMETUAN CHUXEHNE BbIPAXKEH-
HOCTW CUMMNTOMOB CTEHOKAPAUWN 1 PErpecc xanob;
K Nogo6HbIM BbIBOOAM MPULLAM aBTOPbLI psaa Mc-
cnepoanuii (13, 14).

OpHako B HaleM nccnenoBaHnn He 6bi10 Nosy-
4yeHO J0cToBepHoro npupocta ®B JDK, a Takxe

N3MEHEHNI B MOMOCTAX cepaua. ATo cornacyeTcs
C AaHHbIMM 3apybexHbIX KOMer: KpynHble paHao-
MM3MPOBaHHbIE nccnenosaHus (15, 16) He nokasa-
JIN 3HAYUTENBHOIO YYYLIEHNS HACOCHOW (MYHKLIMN
cepaua nocne ycnewHonm pekaHanudaumm XOKA
y NaLUMEeHTOB C UCXOAHO coxpaHHol DB JIXK (6onee
50%). OgHako BOCCTaHOBNEHME aKTWMBHOCTW/pa-
6oTocnocobHOCTN “TMBEPHUPOBAHHOIO MMUOKap-
0a” nocne pekaHann3aumm aptepum MOXeT Npou-
301TK 1 B Bonee No3aHMe CPoku HabNIDAEHMS: Tak,
B nccneposaHn 2008 r. U3yyanocb BAUSIHME BOC-
CTaHOBNEHHOr0 KPOBOTOKa Ha paboTy “cnsLiero”
MMokapaa, B KOTOPOM OTMEYaeTcs, Y4TO BOCCTa-
HoBJieHMe dyHKLMKM Mrokapaa JIK nocne pesacky-
napu3aumn LEIEBOr0 COCyda HayMHAeTCs 4epes
3-6 mec n npogokaetca o 2 net (17).

Papg aBTOPOB OTMEYAIOT MONIOXUTENBHOE BAUS-
HMWE WHTEPBEHLMOHHOIO JIeYEHUS XPOHUYECKON
OKKMI031MM Ha QYHKUMOHANbHOEe cocTosiHme JIK
y NauMeHToB COo CHkeHHon DB JIXK (PB < 40%);
MexaHunyeckas pekaHanmsauma XOKA npusena
K CTaTUCTUYeckn 3Haummomy npupocty DB JIK
c31,3+7,4% po 37,6 £8,1% (p <0,001), no pan-
Hoim A.R. Galassi n coaBT., yBenunieHne ©B
c 29,1 £ 3,4% po 41,6 £ 7,9% - no OaHHbIM
M. Cardona n coagr. (18, 19).

Tem He MeHee pe3ynbTaTbl NPOBEOEHHOIO UC-
CNefoBaHMs OTPAXaloT peanum PYTUHHON KIANHK-
YECKOW MPakTUKN 1 AT BOSMOXHOCTb BblOpaTb
ONTUMAaSIbHYO TaKTUKY BEOEHNST NALMEHTOB C 3TOM
CNOXHOW 1 Manondy4eHHOM naTonornen, B3geLn-
Bas MNOTEHLMaNbHYO NOAb3y OT MPOBOAMMOrO fe-
YEHWNS C PUCKOM Pa3BUTUS OCIIOXHEHWIA.

3akno4yeHme

BoccTaHoBNEHME KPOBOTOKA B XPOHUYECKU
OKKJ1I03MPOBAHHOM KOPOHApHOW apTepun B 6un-
Xanwem nocneonepaunoHHoOM nepuoae ynyd-
laeT KIMHUYeckoe TevyeHue uemmyeckoln 6o-
JIE3HN cepaua: YMEHbLUIAET YacTOTy NPOSIBAEHUS
CUMNTOMOB CTEHOKApPAMW HanpsXeHus, YyBenu-
YMBAET TOJNIEPAHTHOCTb K (PUINYECKUM Harpys-
KaM, MOBbILWAET KA4YEeCTBO XWU3HU MNpW CpaBHWU-
TeNIbHO HU3KOWM (6%) YacToTe HeBGNaronpUSaTHbIX

HernocpeacTBeHHbIe KITMHUKO-aHrMorpapuyeckne pesdysibTaTbl MEXaHU4YEeCKON pekaHanm3aumm
M CTEHTUPOBAHNS XPOHUHYECKMX OKKITIO3UII KOPOHAPHbIX apDTEPWIA. ..
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Abstract

The article presents immediate clinical and an-
giographic outcomes of mechanical recanalization
and stenting of chronic coronary occlusions in pa-
tients with chronic coronary heart disease.
Mechanical recanalization of CCO is associated
with high level of angiographic success and leads to
improvement of patient’s clinical status and de-
crease of exertional angina severity according
to CCS scale (Canadian Cardiovascular Society).
At that, incidence of early perioperative complica-
tions remains at the acceptable level and does not
exceed data from large registries. In the early
observation period, there was no significant im-
provement in contractile function and structure and
volume parameters of the left ventricle.

Abbreviations

CCO - chronic coronary occlusion

CTO - chronic total occlusion

CHD - coronary heart disease

CCHD - chronic coronary heart disease
LV — left ventricle

PCI - percutaneous coronary intervention
FC - functional class

CKD - chronic kidney disease

CAG - coronary angiography

CABG - coronary artery bypass grafting

Introduction

To this day, chronic coronary occlusion (CCO)
remains one of the most challenging and controver-
sial cardiovascular condition in terms of choice of
a treatment strategy. Chronic coronary occlusion
is identified by coronary angiography in every fifth
patient with CHD (1, 2).

According to A.M. Babunashvili et al., recanali-
zation and angioplasty of occluded coronary artery
segments with an occlusion duration of approxi-
mately no more than 1 year is a clinically effective
procedure (provided that a large area of viable
myocardium is present) (3).

Mechanical recanalization of CTO is one of the
most challenging interventions: its success rate is
significantly lower than that of percutaneous coro-
nary intervention (PCI) for non-occlusive coronary
lesions, while the rate of perioperative complica-
tions reaches up to 10% (4).

Among the main periprocedural complications
of mechanical recanalization of CCO are coronary
artery (CA) perforation due to the use of stiff guide-
wires and an aggressive recanalization strategy.
In the OPEN-CTO registry, this complication was

registered in 8.8% of patients (4). With the use of
the retrograde recanalization technique, perfora-
tion of epicardial collaterals occurs in approximate-
ly 1-3% of cases, whereas perforation of septal
collaterals occurs in up to 10% of cases (5). Cardiac
tamponade resulting from significant arterial perfo-
ration occurs in approximately 0.5-1% of cases.
Other complications associated with coronary
artery dissection during recanalization of CCO
(deterioration of antegrade coronary blood flow
according to TIMI scale, worsening of myocardial
ischemia, need for urgent stenting) occur with
a frequency of ~5-10% (6). According to the men-
tioned above OPEN-CTO registry, the rate of
periprocedural acute myocardial infarction is 2.6%,
and rate of life-threatening arrhythmias is up to
1.2% (4). According to the large OPEN-CTO regis-
try, in-hospital mortality rate is about 0.4% (7).
Other, rarer complications occurring in less than 1%
of cases include the contrast-induced nephropa-
thy, bleeding in the area of vascular access, acute
cerebrovascular accident, radiation injury to the
skin, and others (8).

The high incidence of periprocedural complica-
tions and the lower rate of procedural success
compared with interventional treatment of stenotic
coronary lesions served as the rationale for this
study, the aim of which was to assess the immedi-
ate treatment outcomes, determine the percentage
of successfully performed procedures, and analyze
periprocedural complications.

Material and Methods

This multicenter retrospective study included
50 patients with chronic coronary occlusion who
received in-hospital treatment between 2005 and
2018.

In this cohort of patients with chronic coronary
heart disease (CCHD), successful mechanical re-
canalization of CCO was performed.

Indications for endovascular treatment of this
condition were based on a combination of clinical,
instrumental, and angiographic data: the clinical
presentation consisted of episodes of exertional
angina or its equivalents that reduced the patient’s
quality of life. Myocardial ischemia was confirmed
by means of instrumental examinations, functional
tests, and imaging techniques for CHD diagnostics.

The study design is presented on Fig. 1.

In the study cohort, the vast majority of patients
were male (82%); the median age was 56 years
(50-63). The median body mass index was 29.6
(27.2-31.5); 46% of patients were obese.
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Patients with identified chronic coronary Inclusion criteria:
occlusion according to CAG ____ 5| - Agefrom 18 to 80 years (regardless of gender)
(n=805) Exclusion criteria:
+ Presence of hemodynamically significant stenoses
Y in other vessels
Patients with chronic coronary occlusion + Contraindications to dual antiplatelet or anticoagulant
(n = 50) therapy, use
Ineligibility criteria:
\ + Absence of the confirmed ischemia and/or viable
Patients with successful recanalization an’yo_cardiur_n >1 0% in the occluded ?”ery territory_
of the chronic coronary occlusion . atlent§ with multivessel coronary dlseasg, w_ho did
(n = 50) not achieve complete coronary revascularization

y

Primary endpoint: incidence of perioperative complications during in-hospital period and immediate post-operative
period of up to 30 days: all-cause mortality, myocardial infarction, stroke, coronary artery perforation, hemopericardium
or cardiac tamponade, life-threatening arrhythmias, contrast-induced nephropathy.

Secondary endpoints: changes in the angina functional class according to the Canadian Cardiovascular Society
(CCS) scale and physical exercise tolerance, changes in the chronic heart failure functional class according to the
New York Heart Association (NYHA) classification, and changes in echocardiographic parameters.

Fig. 1. Study design.

Table 1. Clinical and demographic characteristics of the study cohort

Parameter CCO stenting arm (n = 50)
Age, median (Q1-Q3), years 56 (50-63)
Male, n (%) 41 (82)
Height, median (Q1-Q3), cm 1.75(1.7-1.8)
Weight, median (Q1-Q83), kg 90 (85-98)
BMI, median (Q1-Q3) 29.6 (27.2-31.5)
Risk factors for coronary heart disease
Smoking, n (%) 21 (42)
Arterial hypertension, n (%) 46 (92)
Diabetes mellitus, n (%) 16 (32)
Obesity, n (%) 23 (46)
Hyperlipidemia, n (%) 40 (80)
Positive family history, n (%) 17 (34)
Cardiovascular diseases
Previous acute myocardial infarction, n (%) 44 (88)
Atrial fibrillation, n (%) 5(10)
Percutaneous coronary intervention, n (%) 33 (66)
Multifocal atherosclerosis
1 artery, n (%) 36 (72)
2 arteries, n (%) 10 (20)
More than 2 arteries, n (%) 4(8)
Concomitant conditions
Diabetes mellitus, n (%) 16 (32)
Ulcer disease, n (%) 7(14)
Anemia, n (%) 2 (4)
Acute cerebrovascular accident, n (%) 5(10)
Lung disease, n (%) 8 (16)
Systemic inflammatory diseases, n (%) 11 (22)

HernocpeacTBeHHbIe KITMHUKO-aHrMorpapuyeckne pesdysibTaTbl MEXaHU4YEeCKON pekaHanm3aumm 33
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Among the risk factors for coronary heart dis-
ease, the most common were the following: arterial
hypertension (92%) and hyperlipidemia (80%),
while smoking was identified in 42% (21 patients),
diabetes mellitus in 32% (16 patients), and a posi-
tive family history in 34% (17 patients).

Cardiovascular history was characterized by
a high prevalence of previous myocardial infarction
(44 patients (88%)), prior percutaneous coronary
intervention (66%), and chronic heart failure stage
IIA or higher (22%). Multifocal atherosclerosis invol-
ving two or more arteries was observed in 28% of
patients.

Clinical and demographic data are presented
in Tab. 1.

In the study cohort, the majority of patients ini-
tially had exertional angina of functional class (FC)
Il (68% of patients), class Il angina was observed in
26% of patients, and class IV in 6% of cases.

Within the first 30 days after the performed exa-
mination, the severity of exertional angina accord-
ing to the Canadian Cardiovascular Society (CCS)
scale was assessed during repeated visit for con-
sultation or according to examination data recorded
in the united electronic medical records of the pa-
tients at the place of residence.

In the study group, circulatory failure was pre-
dominantly represented by NYHA FC | (33 patients,
66%); FC Il and lll were observed significantly less
frequently — 11 (22%) and 2 (4%).

Renal function was preserved in 34% of pa-
tients; mild renal function impairment (CKD of
stage 2) was identified in 62%, and stage 3A in 4%
(2 patients).

To verify myocardial ischemia, various noninva-
sive diagnostic methods were used: ECG stress
testing (with physical exertion), transthoracic car-
diac ultrasound examination with pharmacological
or physical stress (EchoCG stress testing), and
myocardial scintigraphy with a radiopharmaceutical
agent.

In some patients (10%) stress testing was not
performed due to contraindications.

All patients underwent comprehensive pre-hos-
pital screening, including standard clinical labora-
tory tests, as well as ECG, EchoCG, and Holter ECG
monitoring.

The structural and functional status of the left
ventricle was assessed by basic parameters of
transthoracic cardiac ultrasound examination, ini-
tially at hospitalization and subsequently within the
first 30 days after the performed intervention during
repeated visit for consultation and additional evalu-
ation, or according to examination data recorded
in the united electronic medical records of the pa-
tients at the place of residence.

Preliminary medical therapy

All patients were started dual antiplatelet thera-
py 72 hours before endovascular diagnostics and
treatment. In patients with impaired renal function
(glomerular filtration rate [GFR] <60 mL/min by the
Cockcroft-Gault formula), hydration or infusion
therapy was administered 12 hours before the start
of angioplasty.

For qualitative and quantitative assessment of
chronic total occlusion, the following commonly
recognized scales were used: anatomical charac-
teristics of CCO and lesion complexity were deter-
mined by the SYNTAX Score; collateral circulation
was assessed according to the Rentrop and Werner
classifications (9-11).

To predict the success and effectiveness of me-
chanical recanalization procedure, the Japanese
scoring system for chronic total occlusions (J-CTO)
was used (11).

The strategy for CCO recanalization was left to
the discretion of the operating physician.

Angiographic success was defined as achieve-
ment of TIMI Il antegrade flow and the absence
of complications such as arterial wall dissection
or distal vessel embolization.

Clinical success was defined as reduction or
complete resolution of exertional angina symp-
toms or their equivalents, a decrease in angina
functional class according to the Canadian
Cardiovascular Society (CCS) classification, and
improvement of chronic heart failure, assessed by
clinical stage of the disease and functional class
according to the NYHA classification.

The functional status of the left ventricle after
the endovascular treatment of CCO was assessed
using routine instrumental methods of cardiovascu-
lar system examination: ECG, EchoCG, and Holter
ECG monitoring.

Study objectives

The primary endpoint of the study was the safety
assessment of CCO revascularization, which includ-
ed the incidence of perioperative complications dur-
ing in-hospital period and immediate post-operative
period of up to 30 days: all-cause mortality, myocar-
dial infarction, stroke, coronary artery perforation,
hemopericardium or cardiac tamponade, life-threat-
ening arrhythmias, contrast-induced nephropathy.

The secondary endpoint of the study was the
clinical efficacy assessment: changes in the angina
functional class according to the Canadian
Cardiovascular Society (CCS) scale, changes in the
chronic heart failure functional class according to
the New York Heart Association (NYHA) classifica-
tion, and assessment of the changes in echocardi-
ographic parameters.
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Statistical processing of the results

IBM SPSS Statistics 27.0 (USA) software was
used for the statistical processing of results. To test
distribution for normality, the Lilliefors-corrected
Kolmogorov-Smirnov test was used. With normal
distribution, quantitative variables were presented
as the arithmetic mean (M) with standard deviation
(£SD) and 95% confidence interval (95% CI).
In cases of deviation from normal distribution,
the median (Me) with interquartile range (25-75%)
was used. The nominal parameter was presented
as the absolute number of observations; the per-
centage of each parameter in subgroups was also
presented. The Wilcoxon test was used to assess
related events. For all statistical analysis proce-
dures the critical level of significance was p< 0.05.

Results

Based on the data from diagnostic coronary an-
giography, the following angiographic characteris-
tics of the coronary vessels and chronic total occlu-
sion were obtained: The vast majority of patients
had a right-sided coronary circulation — 44 patients
(88%); the median SYNTAX score was 17.8, sug-
gesting moderate anatomical complexity of the le-
sions.

Chronic occlusion was most frequently detect-
ed in the right coronary artery (54%), less fre-
quently in the left anterior descending artery
(88%) and the circumflex artery (8%). Collateral
circulation according to the Rentrop scale was,
on average, of grade 1. The median CC value ac-
cording to Werner was 1 (Q1-Q3: 1-2). The mean
J-CTO score was 2. Coronary angiography data
are presented in Tab. 2.

Immediate angiographic success was achieved
in 49 patients (98%). Median number of stents
implanted into the area of chronic total occlusion
was 2.5. Out of 130 implanted stents, 85 (65.4%)
were drug-eluting stents, 39 (30%) were bare metal

Table 2. Baseline coronary angiography data

CCO localization

Right coronary artery, n (%) 27 (54)
Left anterior descending artery, n (%) 19 (38)
Circumflex artery, n (%) 4(8)
Right-sided coronary circulation, n (%) 44 (88)
Left-sided coronary circulation, n (%) 4 (8)
Balanced coronary circulation, n (%) 2(4)
Rentrop, Me (Q1-Q3) 1(1-2)
CC, Me (Q1-Q3) 1(1-2)
J-CTO, Me (Q1-Q3) 2 (1-3)
Complications, n (%) 3 (6)

stents, and remaining 6 (4.61%) were stents with
biodegradable scaffold.

The mean duration of angiographic examination
and percutaneous intervention was 122 = 55 min-
utes (95% CI: 106-138); the amount of contrast
agent used per patient was 250 £ 110 mL (95% CI:
219-281).

Result of the primary endpoint analysis

Complications due to the endovascular me-
chanical recanalization of CCO were observed in
3 cases (6%). Vascular complications were record-
edinonly 1 case (2%) — alarge hematoma (>10 cm)
at the puncture site of the femoral artery (no cases
of significant bleeding, pseudoaneurysm, or arte-
riovenous fistula were noted). Contrast-induced
nephropathy was recorded in 1 case (2%); how-
ever, renal replacement therapy (hemodialysis)
was not required. In 1 case (2%), coronary artery
perforation occurred, requiring urgent stent-graft
implantation. No cases of hemopericardium were
observed.

During the observation period, there were no
other clinical or angiographic complications of the
mechanical recanalization of CCO.

Result of the secondary

endpoint analysis

According to the analysis of angina functional
class according to the CCS classification, a statisti-
cally significant reduction in angina severity after
CCO revascularization was observed (p < 0.001)
(Fig. 2).

In 64% of patients (n = 32) a decrease in angina
symptoms severity was observed, while in 36% of
patients the symptoms severity remained un-
changed.

The NYHA functional class of chronic heart
failure did not change significantly (p = 0.763).

B o]
o o

angina functional classes, n (%)
N
o

Proportion of patients by exertional

Control

Baseline

Fig. 2. Changes in the angina functional class according
to the Canadian Cardiovascular Society (CCS)
classification before and after revascularization of the
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Table 3. Analysis of changes in echocardiographic data

Parameter Initial value In-hospital control value p
Ejection fraction, Me (Q1-Q3), % 54 (50-60) 54 (50-60) 0.904
End-diastolic volume, Me (Q1-Q3), mL 130 (119-149) 130 (117-149) 0.498
End-systolic volume, Me (Q1-Q3), mL 64 (51-85) 63.5 (51-85) 0.552
Left atrium size, Me (Q1-Q3), mm 38 (34-41) 38 (34-41) 1.000

The functional status of the left ventricle did not
improve significantly after the intervention: the
main parameters (EF, EDV, ESV, and LA size) did not
differ from baseline values (Tab. 3).

According to the obtained data, left ventricular
ejection fraction after the CCO recanalization did
not change significantly (p = 0.904). Also, no statis-
tically significant changes were observed in EDV
(p=0.498), ESV (p =0.552), or LA size (p = 1.000).

Limitations

The main limitation factor of the study was its
retrospective nature, as well as relatively small
study cohort. It is also should be noted that operat-
ing surgeons had varying levels of experience
in these operations.

Discussion

As mentioned above, interventional treatment
of CCO is associated with both a lower rate of
successful procedures and a higher rate of perio-
perative complications compared with PCI of non-
occlusive lesions.

The rate of perioperative complications was 6%,
which is consistent with data from large registries
(2, 12); the complications did not lead to lethal out-
comes.

During control assessment, 64% of patients
(n = 32) reported a reduction in angina symptoms
severity and lessen of complaints; authors of some
studies came to the similar conclusions (13, 14).

However, in our study no significant increase in
LVEF or changes in cardiac chamber dimensions
were achieved. This is consistent with data from
international colleagues: large randomized trials
(15, 16) did not demonstrate significant improve-

ment in cardiac pump function after successful
CCO recanalization in patients with initially pre-
served LVEF (>50%). However, restoration of the
activity/performance of “hibernating myocardium”
after arterial recanalization may occur at later ob-
servation periods. Thus, a 2008 study evaluating
the effect of restored blood flow on “hibernating”
myocardium reported that restoration of left ven-
tricular myocardial function after revascularization
of the target vessel begins in 3-6 months and con-
tinue for up to 2 years (17).

A number of authors have noted a positive effect
of interventional treatment of chronic occlusion
on left ventricular functional status in patients with
reduced LV ejection fraction (EF < 40%); mechani-
cal recanalization of CCO resulted in statistically
significant increase in LVEF from 31.3 £ 7.4% to
37.6 £ 8.1% (p < 0.001) according to A.R. Galassi
etal., and increase from 29.1 £3.4%t041.6 £7.9%
according to M. Cardona et al. (18, 19)

Nevertheless, the results of the conducted study
reflect real-world clinical practice and provide an
opportunity to select the optimal management
strategy for patients with this complex and insuffi-
ciently studied condition, balancing the potential
benefits of treatment against the risk of complica-
tions.

Conclusion

Restoration of blood flow in a chronically oc-
cluded coronary artery in the early postoperative
period improves the clinical course of coronary
heart disease: it reduces the incidence of exertional
angina symptoms, increases exercise tolerance,
and improves quality of life, with a relatively low
(6%) rate of adverse events.

Ne 83, 2025



NTERVENTIONAL CARDIOLOGY

Cnucok nutepartypbl [References]

1.

10.

Azzalini L., Jolicoeur E.M., Pighi M. et al. Epidemiology,
management strategies, and outcomes of patients with
chronic total coronary occlusion. Am. J. Cardiol. 2016,
118 (8), 1128-1135.
http://doi.org/10.1016/j.amjcard.2016.07.023

van Veelen A., Claessen B.E., Hoebers L.P. et al. Chronic
total occlusions: prevalence, management, and outcomes.
J. Am. Coll. Cardiol. 2021, 77 (7), 920-933.
http://doi.org/10.1016/j.jacc.2020.12.041

BabyHawsunn A.M., Bacunbes B.M., Jleeuukunii C.H. n ap.
PekaHannaaums XpPOHMYECKMX OKKIO3MIA KOPOHAPHbIX
aptepuin. Kapavonorus. 2005, 6, 36-41.

Babunashvili A.M., Vasiliev V.P, Levitsky S.N. et al.
Recanalization of chronic occlusions of coronary arteries.
Cardiology. 2005, 6, 36—-41. (In Russian)

Riley R.F., Sapontis J., Kirtane A.J. et al. Complications
of chronic total occlusion percutaneous coronary inter-
vention: Insights from the OPEN-CTO registry.
Eurolntervention. 2018, 14 (3), e340-e349.
http://doi.org/10.4244/E1J-D-18-00255

Tajti P., Karmpaliotis D., Alaswad K. et al. The hybrid
approach to chronic total occlusion percutaneous coronary
intervention: Update from the PROGRESS-CTO registry.
JACC: Cardiovasc. Interv. 2020, 13 (1), 1-11.
http://doi.org/10.1016/j.jcin.2019.08.055

Patel V.G., Brayton K.M., Tamayo A. et al. Angiographic
success and procedural complications in patients undergo-
ing percutaneous coronary intervention of chronic total
occlusions. J. Am. Coll. Cardiol. 2013, 61 (10), 1047-1056.
http://doi.org/10.1016/j.jacc.2012.10.039

Simsek B., Alaswad K., Karmpaliotis D. etal. Contemporary
outcomes of chronic total occlusion percutaneous coro-
nary intervention: Insights from the PROGRESS-CTO reg-
istry. JACC: Cardiovasc. Interv. 2023, 16 (3), 243-255.
http://doi.org/10.1016/j.jcin.2022.10.022

Colombo A., Mikhail G.W., Michev I. et al. Treating chronic
total occlusions using subintimal techniques: Complications
and outcomes. Eurolntervention. 2019; 15 (1), e1-€8.
Serruys PW., Onuma Y., Garg S. et al. Assessment of the
SYNTAX score in the SYNTAX study. Eur. Heart J. 2009,
30 (7), 859-867. http://doi.org/10.1093/eurheartj/ehp048
Rentrop K.P,, Cohen M., Blanke H., Phillips R.A. Changes
in collateral channel filling immediately after controlled

11.

12.

13.

14.

15.

16.

17.

18.

19.

coronary artery occlusion. Circulation. 1985, 71 (2), 201-
207. http://doi.org/10.1161/01.CIR.71.2.201

Werner G.S., Ferrari M., Heinke S. et al. Angiographic
assessment of collateral connections in chronic coronary
occlusions. Circulation. 2003, 107 (15), 1972-1977.
http://doi.org/10.1161/01.CIR.0000061953.72662.3A
Morino Y., Abe M., Morimoto T. et al. Predicting successful
guidewire crossing through chronic total occlusion of native
coronary lesions within 30 minutes: The J-CTO score.
JACC: Cardiovasc. Interv. 2011, 4 (2), 213-221.
http://doi.org/10.1016/j.jcin.2010.09.024

Galassi A.R., Boukhris M., Azzarelli S. et al. Percutaneous
coronary revascularization for chronic total occlusions:
Long-term outcomes. JACC: Cardiovasc. Interv. 2013, 6 (2),
128-136. http://doi.org/10.1016/j.jcin.2012.09.016
Cardona M., Martin-Yuste V., Pujadas S., et al. Benefits
of chronic total occlusion percutaneous coronary inter-
vention on left ventricular function. Catheterization
Cardiovasc. Interv. 2016, 87 (3), 486-494.
http://doi.org/10.1002/ccd.26325

Henriques J.P.S., Hoebers L.P., Ramunddal T. et al.
Percutaneous intervention for concurrent chronic total
occlusions in patients with STEMI: The EXPLORE trial.
J. Am. Coll. Cardiol. 2016, 68 (15), 1622-1632.
http://doi.org/10.1016/j.jacc.2016.07.744

Obedinskiy A.A., Kretov E.l., Boukhris M. et al. The
IMPACTOR-CTO trial: Percutaneous coronary intervention of
chronic total occlusions. JACC: Cardiovasc. Interv. 2018, 11
(13), 1309-1311. http://doi.org/10.1016/j.jcin.2018.04.015
Bondarenko O., Beek A.M., Twisk J.W. et al. Time course
of functional recovery after revascularization of hibernating
myocardium: a contrast-enhanced cardiovascular mag-
netic resonance study. Eur. Heart J. 2008, 29 (16), 2000-
2005. http://doi.org/10.1093/eurheartj/ ehn266

Galassi A.R., Boukhris M., Toma A. et al. Percutaneous
Coronary Intervention of Chronic Total Occlusions in
Patients With Low Left Ventricular Ejection Fraction. JACC
Cardiovasc. Interv. 2017, 10 (21), 2158-2170.
http://doi.org/10.1016/j.jcin.2017.06.058

Cardona M., Martin V., Prat-Gonzalez S. et al. Benefits of
chronic total coronary occlusion percutaneous intervention
in patients with heart failure and reduced ejection fraction:
insights from a cardiovascular magnetic resonance study.
J. Cardiovasc. Magn. Reson. 2016, 18 (1), 78.
http://doi.org/10.1186/5s12968-016-0287-5

HernocpeacTBeHHbIe KITMHUKO-aHrMorpapuyeckne pesdysibTaTbl MEXaHU4YEeCKON pekaHanm3aumm
M CTEHTUPOBAHNS XPOHUHYECKMX OKKITIO3UII KOPOHAPHbIX apDTEPWIA. ..



WHTEPBEHLIMNOHHAS KAPANOJIOM NS

CeepneHusa 06 aBTopax [Authors info]

CkoBpaH MaBen AHOBWY — acnmpaHT kadeapbl MHTEPBEHLMOHHON KapanoaHrionorum OrAQY BO Mepsbiii MIMY um. U.M. CeyeHoBa
Mwun3aapasa Poccun (CeveHoBckuin YHneepcuteT), Mocksa. https://orcid.org/0009-0006-3536-1414. E-mail: pskovran@ya.ru
BaGyHaweunu AeTaHgun MuxaitnoBuy — 10KTOp Mef,. Hayk, NPodeccop, 3aBefyoLLii OTAENEHNEM CEPAEYHO-COCYACTON XUPYpPriun
LleHTpa aHzoxupyprum u nutoTpuncum; npodeccop kadeapbl UHTEPBEHLMOHHON kapawoarruonorn GrAOY BO Mepsbii MITMY
um. U.M. CeyeHoBa MuHagpasa Poccum (CeueHoBckuin YHuBepcuTeT), Mocksa. https://orcid.org/0000-0003-2269-7059

Xypaenes Augpeii CepreeBuy — kaHf. Me[l. HayK, aCCUCTEHT kadeapbl MHTEPBEHLMOHHO kapamoaHruonorin OrAQY BO Mepeblii
MI'MY um. U. M. CeuyeHoBa MuHaapasa Poccun (CeueHoBckuin YHuBepcuTeT), Mocksa. https://orcid.org/0000-0002-9130-707X
Cemutko Cepreit MeTpoBuy — JOKTOP Med. HayK, AMPEKTOP Hay4HO-NPaKTUYeCKOro LEHTPa MHTEPBEHLMOHHON KapAMOaHrnonorum
KnuHnyeckoro LeHTpa; npodeccop kadenpbl MHTEPBEHLMOHHON KapanoaHruonorum GrAOY BO Mepsbii MIMY nm. V.M. CeuyexoBa
Munagpasa Poccum (CeveHoBckmii YHuBepcuTeT), Mockaa. https://orcid.org/0000-0002-1268-5145

Lepetenn HuHo BnapumupoBHa - KkaHA. MeA. Hayk, Bpay-kapayonor, 3aBefylollas KapaMoaOrnyeckum otaeneHvem HayyHo-
MPaKTUYECKOr0 LEHTPA WHTEPBEHLMOHHOW KapAMOoaHrnonormm KnuHMYeckoro UEHTPa; OOLEHT kadeapbl WHTEPBEHLMOHHON
kapamoaxruonorun Gra0y BO Mepsblit MTMY um. U.M. CeveHoa MuHaapasa Poccum (CeveHoBekuin YHUBEpCUTeT), Mockaa.
https://orcid.org/0000-0003-1517-5244

Wocenuann [daeup TeoprmeBuy - akagemuk PAH, poktop mepd. Hayk, npodeccop, 3asemylowmii kabeopon WMHTEPBEHLMOHHON
Kapay0aHroorv; NOYETHbIA AMPEKTOP Hay4HO-NPaKTUYECKOro LEHTPa MHTEPBEHLIMOHHON KapanoaHronorum KnuHmyieckoro LeHtpa Graoy
BO Mepsbii MTMY nm. .M. CeueHosa Munaapasa Poccum (CeveHoBckuin YHrnBepcuteT), Mocksa. https://orcid.org/0000-0001-6425-7428

* Agpec ansa nepenucku: CkopaH Masen AHoBmY — e-mail: pskovran@ya.ru

Pavel Ya. Skovran - postgraduate of the Department of Interventional Cardioangiology, I.M. Sechenov First Moscow State Medical
University (Sechenov University), Moscow. https://orcid.org/0009-0006-3536-1414. E-mail: pskovran@ya.ru

Avtandil M. Babunashvili - Doct. of Sci. (Med.), Professor, Head of the Department of Cardiovascular Surgery, Center for Endosurgery
and Lithotripsy; Professor of the Department of Interventional Cardioangiology, .M. Sechenov First Moscow State Medical University
(Sechenov University), Moscow. https://orcid.org/0000-0003-2269-7059

Andrey S. Zhuravlev - Cand.of Sci. (Med.), assistant of the Department of Interventional Cardioangiology, I.M. Sechenov First Moscow
State Medical University (Sechenov University), Moscow. https://orcid.org/0000-0002-9130-707X

Sergey P. Semitko - Doct. of Sci. (Med.), Director of Scientific and Practical Center of Interventional Cardioangiology; Professor of the
Department of Interventional Cardioangiology, I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow.
https://orcid.org/0000-0002-1268-5145

Nino V. Tsereteli — Cand.of Sci. (Med.), Head of the Department of Cardiology, Scientific and Practical Center for Interventional
Cardioangiology, Associate Professor of the Department of Interventional Cardioangiology, I.M. Sechenov First Moscow State Medical
University (Sechenov University), Moscow. https://orcid.org/0000-0003-1517-5244

David G. loseliani - Academician of the Russian Academy of Sciences, Doct. of Sci. (Med.), Professor, Head of the Department
of Interventional Cardioangiology, Honored Director of the Scientific and Practical Center of Interventional Cardioangiology of the
I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow. https://orcid.org/0000-0001-6425-7428

* Address for correspondence: Pavel Ya. Skovran - e-mail: pskovran@ya.ru

CtaTtbs nonyyeHa 28 Hosi6ps 2025 r. MpuHsaTa B neyatb 23 aHBapsa 2026 r.
Manuscript received on November 28, 2025. Accepted for publication on January 23, 2026.

Ne 83, 2025



MISCELLANEOUS

ISSN 1727-818X (Print); ISSN 2587-6198 (Online)
https://doi.org/10.24835/1727-818X-83-39

NMocTTrpaBMaTUueckas aprepMoBeHo3Hasa puUcTyna
U NceBAOAHEBPU3MA KOPOHAPHOMW apTEepPUHM:
Hepacrno3HaHHOE OC/I0)KHeHHUe

OrHecTpesbHOro paHeHUs cepaua

P.M. lllabaeB’ **, A.B. ViBaHoB" %“, B.A. VIBaHOB?,
A.H. Jinwyk', M.N. Axues’, .M. CTapokoHb?

T PrbY “HaumoHasibHbivi MeanNLMHCKNY MCCIEeA0BATEIbCKMNI LIEHTP BbICOKUX MEANLIMHCKUX
TEeXHOI0rvvi — LIeHTpasibHbIi BOEHHbIVI KITMHUYECKN rocnntasib uMenn A.A. BuiiHesckoro”
MuHnucTepcTBa 060poHbl Poccurickori @eaepaumm, KpacHoropck, Poccusi

2 punman PrbBOY BO “BoeHHo-meanumnHckas akagemms uM. C.M. Kuposa” MuHucTepcTBa
o06opoHbl Poccurickon denepaumnm B r. Mockse, Mocksa, Poccusi

3 PraAQy BO “Poccurickuii yHuBepcuTeT Apyx0bl HapoaoB umeHu lMNatpuca Jlymym6b” MuHob6pHaykmu
Poccumn, Mocksa, Poccusi

4 rbOyYy BO “Poccurickunii buotexHonorndeckuii yiuepcutet (POCBUOTEX)”, Mocksa, Poccus

lNpoHuKatowme paHeHusi cepaua Peako OCJIOXHSIIOTCS OTCPOYEHHbIMU MOBPEXAEHNSIMU KOPOHaPHbIX apTe-
puvi — rMoCTTPaBMartn4eCckuMm GucTynamy v rceBaoaHeBpu3MamMmy, KOTOPbIe MOryT MNPUBECTU K TaMIOHaae
cepaua v gaxe K netaibHoMy vcxoay. [peacrtaBieHo KiMHuYeckoe HabsitioaeHve nauneHTa C rnposiBJIeHNeM
OTCPOYEHHOIro peunavBuUpyrLLEero remoreprkapaa BC/l1eACTBUe paHeHus cepaua, y KOTOpOoro MHCTPYMEH-
Ta/IbHO-AMarHocTnyeckoe nccnegosaHme (AxoKr, KT, cenektuBHas KopoHaporpadusi) m MHTpaornepaLmnoH-
Hasi peBu3usi nepukapaa BbiIBUJIV 1CEBA0AHEBPU3MY ANaroHasibHOVi BETBU KOPOHAaPHOW apTepun n Kopo-
HapHO-J1EBOXXEJ1yA04YKOBYIO pucTyny. [MbpuaHas TakTvka “cpoYHas CTePHOTOMMSI C AEKOMIPEeCcCcHeri v nocse-
Ayolujee 3HAOBACKYJ/ISIPHOE BbIK/IIOYEHUE AepeKkTa CTeHT-rpapToM” ycTpaHuaa LUYHTUPYIOLMIA KPOBOTOK
M rceBaoaHeBpu3My C CoOXpaHeHneM nepdysnm Mmvokapaa. B naHHoV cTtatbe nogyepkuBaeTcsi Heobxoaum-
MOCTb [OBbILLEHHON HAaCTOPOXEHHOCTU Ipu PaHeHUsIX wuan yumbax rpyau, o06s3atesibHOl KOPOHapPHOM
Bu3yanu3aummy rnpu Takmx rnoBPEeXAEeHUsIX AJs1 N30exXaHUsi CKPbITbIX Uan “HeMbIx” MoBPEeXAeHUi CoCyaoB
cepaua.

KnioyeBblie crnoBa: riceBaoaHeEBPU3Ma KOPOHAPHOV apTepuu; KOpOHapHas @uctyna; paHeHue cepaua;
CTEHT-rpaT; MOBPEXAEHNE KOPOHAPHOM apTepun; coYeTaHHas Tpasma

Ansa uutupoBanua: PM. LLlabaes, A.B. MBaHoB, B.A. ViBaHoB, A.H. Jlnwyk, M.N. Axnes, .M. CTapoKOHb.
MocTTpaBmMaTmnyeckas apTepmoBeHo3Hasa GucTyna n NnceBgoaHeBpmM3ma KOPOHAPHOM apTeEPUN: HEPaCcnoO3HaH-
HOE OCJIOXXHEHME OrHECTPESILHOIO PaHeHUs cepaua. MexayHapoaHbIv XypPHa1 MHTEPBEHLIMOHHOM KapanoaH-
rnosorun. 2025; 83 (4): 39-60. https://doi.org/10.24835/1727-818X-83-39

KoHdnUKT MHTEepecoB: aBTopbl 3asBAAIOT 00 OTCYTCTBUM KOHGMJIMKTA MHTEPECOB.
UcTouHuku duHaHcupoBaHus: paboTa BbinosiHeHa 6e3 CrIOHCOPCKOM NoAAePXKN.

Post-traumatic arteriovenous fistula and coronary
artery pseudoaneurysm: an unrecognized
complication of penetrating cardiac injury

R.M. Shabaev’ +*, A.V. Ivanov’ 34, V.A. lvanov?“, A.N. Lishuk', M.I. Akhiev’, P.M. Starokon?

" FSBI “National Medical Research Center of High Medical Technologies — A.A. Vishnevsky Central
Military Clinical Hospital” of the Ministry of Defense of the Russian Federation, Krasnogorsk, Russia

lMocTTpaBmarnyeckas apTeprnoBeHO3Hasi UCTyia v NcesaoaHeBpu3Ma KOPOHaPHO apTepun: 39
Hepacrio3HaHHOEe OCJIOKHEHNE OrHEeCTPEJIbHOIro paHeHus cepaua



PA3SHOE

2 The branch of the federal state budgetary military educational institution of higher education “Kirov
military medical academy” of the ministry of defense of the Russian Federation in the city of Moscow,

Moscow, Russia

3 People’s Friendship University of Russia named after Patrice Lumumba, Moscow, Russia
4 Russian Biotechnological University (BIOTECH University), Moscow, Russia

Penetrating heart wounds rarely complicate with delayed damage to the coronary arteries—post-traumatic
fistulas and pseudoaneurysms, which can lead to cardiac tamponade and even death. We present a clinical
case with delayed recurrent hemopericardium following a cardiac injury. Instrumental diagnostic studies
(echocardiography, CT, selective coronary angiography) and intraoperative revision of the pericardium
revealed a pseudoaneurysm of the diagonal branch of the coronary artery and a coronary-left ventricular
fistula. A hybrid approach — urgent sternotomy with decompression followed by endovascular closure of the
defect with a stent graft-eliminated the shunting blood flow and pseudoaneurysm while preserving myocardial
perfusion. This article emphasizes the need to be vigilant in cases of chest wounds or contusions and to
perform mandatory coronary imaging in such cases to avoid hidden or “silent” damage to the heart vessels.
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Llenb nccnepoBaHusa: JeMOHCTpaLMa ycneL-
HOro JlIe4YeHUs nauueHTa ¢ paHeHneM cepaua, oc-
JIOKHUBLUMMCSI OTCPOYEHHBIM reMornepmnkapaom ¢
GopmMMpoOBaHMEM MCEBOOAHEBPU3MBI 1 KOPOHAp-
HO-NEeBOXeNy404YKOBOM PUCTYIIbI.

BeepeHne. OTCPOYEHHbIE OCNOXHEHUS MPO-
HUKAIOLWMX pPaHEeHWn ceppua (nocTtrpaBmaTnye-
CKne KOpPOHapHble (PUCTYNbl, NCEBAOAHEBPU3MbI)
penku, CNoXHbl B ONArHOCTUKE U COMPSKEHbI C
PUCKOM TaMnoHadbl U NetanbHOro ucxopa. [Ans
BbISIBIEHNS! TAKMX OCNOXHEHUIA Heobxoanuma MyJib-
TMMOanbHas Bu3yanuaaums, a AJs YCMewHoro
JIeYEHMS COYETaHHbIX paHeHWi TPebyeTcs BbICOKO-
TEXHOJIOrM4YHasa MeguLMHCKas NMOMOLLb.

KnuHunyeckoe HaOnwgeHue. [NpencrasneHo
KNIMHMYeckoe HabntogeHne naumeHta C CoYeTaH-
HbIM paHeHWeM rpyan, XMBOTa, Tasda, KOHEYHO-
cTen. Ha 15-e cyTkm nocne paHeHus y nauueHTta
pas3Buica remonepukapd. BoinonHeHa nyHKums
nepvkapga, CTepHOTOMUS C PeEBU3MEN Nepukapaa
N NEpPEBA3KON KPOBOTOYALLEN AMarOHanbHOM BET-
BW KOPOHapHOM apTepumn. B oTcpo4eHHOM nocneo-
nepaunoHHOM Mepuoge COCTOSIHME MauneHTa
YXyALWWNOCh. BbINOMHEH ANMArHOCTUYECKUIA MOUCK
(9xOKT, KT, kopoHaporpadus), pecTtepHOTOMUS,
peBn3unsa nepukapaa, nepukapaskromud. Bo spe-
MSl UHCTPYMEHTASIbHOM OMAarHOCTUKM U UHTpaone-
paunoHHONM peBn3umn nepukapna obHapyxeHa du-
CTyfla 1 nNcesfoaHEBPM3Ma KOPOHAPHOM apTepuun.
BbINOSIHEHO 3HAOBACKYNSIPHOE 3akpbiTe Aedek-
TOB KOPOHAPHOM apTepumn CTEHT-rpadToM.

OG6cyxpaeHue. CoyeTaHne ncesgoaHeBpPU3MbI
KOPOHApPHOM apTepun M KOPOHAPHO-KaMEPHOW
GuUCTyNbl KpanHe penkoe W ANAarHOCTUYECKU
CJIOXHOE OCNOXHEHNEe paHeHns cepaua. Mpu pa-
HEHMSX nnn ywmnbax rpyam ob6a3arenbHo Heobxo-
OVMO BbINOJSIHEHNE KOPOHAPHOW BM3yanusauuu.
MbpuaHaa TakTuka (AEKOMNPEeccus 1 nepukap-
O9KTOMUS C NOCNEenyLWEeNn MMNIaHTaALNEN CTEHT-
rpadTa) MUHUMU3NPYET PUCK NepuonepaLnoH-
HbIX M MOCNEOoNepPauUnoOHHbIX OCIOXHEHWUM, OCO-
OEHHO Yy TAXENbIX MaUMEHTOB C COYETaHHbIMU
paHeHMaIMN.

3akntoyeHune. PaHHss kopoHaporpadus no3Bo-
NSIET BbIABASATH CKPbITbIE MOBPEXAEHNS KOPOHAPHBIX
apTepuii nocne ywmnba uam paHeHns rpyaHon KneT-
K. BbICOKOTEXHONOrMYHAS MeLMLMHCKas NMOMOLLb
NO3BONSET MWHUMW3MPOBATb WHTPa- U nocne-
OMNepPaUMOHHbIE OCNOXHEHNS, 0COOEHHO Y TAXESbIX
00JIbHbIX C COYETAHHLIMW TPaBMaMW.

Cnuncok cokpaiieHum

K® — kopoHapHble GUcTybl

MNKA — nceBpoaHeBpr3Ma KOPOHAPHOW apTepumn

OxoKT - axokapamorpadpus

KT — komnbloTepHas Tomorpadus

O0C - anekTpuyeckas ocb cepaua

JIK — neBbIn xenyno4ex

APACHE Il (aHrn. Acute Physiology, Age, Chronic
Health Evaluation) — wkana ons OUEHKN TSXECTU
COCTOSIHMSA MauMeHTa B OTAENEHUSX peaHnMaumm
N UHTEHCVBHOM Tepanuu

Ne 83, 2025



MISCELLANEOUS

SOFA (aHrn. Sequential Organ Failure Assess-
ment, Sepsis-related Organ Failure Assessment) —
lKana OUEHKN TSXECTU OpPraHHOM AUCEOYHKUMN
Yy NAUMEHTOB B OTAENEHUSIX peaHMMaLmn U UHTEH-
CUBHOW Tepanuu

MMXXA — nepeHsa MexoKenyao4koBas apTepus

B - opnaroHanbHas BETBb

COJIA - cpenoHee OaBneHWe B JIEFOYHON apTe-
pun

®B JIK - ¢ppakums Beibpoca 1eBOro Xenyaoyka

OKT - anekTpokapanorpaMmma

TAPSE (anrn. tricuspid annular plane systolic
excursion) — cucTonmyeckass 9KCKypcusi KosbLia
TPEXCTBOPYATOro kianaHa, nokasaTtenb CokpaTtu-
TeNIbHOM OYHKLMK NPABOro Xenyao4yka

TIMI  (anrn. Thrombolisis In Myocardial
Infarction) — rpagauus CKOpPoOCTU KPOBOTOKA B KO-
pOHapHOM apTepun

NYHA (anrn. New York Heart Association) -
dyHKUMOHaNbHas Knaccuoukaumsa CepaeyHon He-
OOCTaTO4YHOCTH

BeepneHue

MpoHukaowme paHeHns cepgua BCleacTeme
TpaBM MUPHOro BPEMEHU UK B pedynbraTe 6oe-
BbIX OEWCTBMIA OCTalOTCA OLHUMWU W3 CIOXHbIX
N OnacHbIX MOBPEXOEHU B MNpakTMKe Bpaya.
CornacHo AaHHbIM COBPEMEHHbIX UCCNEA0BaHWM,
6onee 80% nocTpagaBLIMX C TaKUMK NOBPEXAEHN-
SIMK NOrMbatoT Ha MecTe NPOUCLLECTBUS, HE YCMNEB
NONy4nUTb KBaNMOULUNPOBAHHYIO MEOULNHCKYIO
nomoup (1). TemM He MeHee 6narogaps pPasBUTUIO
COBPEMEHHbIX METOA0B 3BaKyauuii 1 CBOEBPEMEH-
HO OKa3aHHOM MOMOLLUM Ha AOrOCNUTanbHOM YPOB-
He, Bce OoOnblle MaUWEHTOB BbIXWBAOT Ha roc-
NUTaNbHOM 3Tane Aaxe npu TEXEbIX COYETaHHbIX
paHeHusx. Tak, NPy NPOHUKAIOLLNX PAHEHUSAX Cepa-
Lua npuv okasaHMM CBOEBPEMEHHON MeaMUMHCKOWN
MOMOLLM BbIXMBAEMOCTb gocturaet 62% (2).
HecMOTps Ha NOBbILLIEHNE BbKMBAEMOCTU, Y NaLn-
E€HTOB, KOTOPbIE Nepexunm ocTpy ¢asdy TpasMbl
6narogapst SKCTPEHHbIM BMeLLaTeNbcTBaM (nepu-
KapaMOLLEHTE3, CTEPHOTOMUS U AP.), COXPaHAeTCs
PUCK Pa3BUTUS OTCPOYEHHbIX OCNIOXHEHWUI, 00y-
CJIOBJIEHHbIX PAHEE HE ANArHOCTUPOBAHHLIMMK MO-
BPEXAEHUAMU CTPYKTYP cepaua. Takme OCNOoXHe-
HUSI MOTYT ObITb HE MEHEE XN3HEYrpOXaoLLMMK (2,
3). K uncny Takux penkmx OTOANIEHHbIX nocnen-
CTBUI OTHOCSTCSH NPUOOPETEHHbIE KOPOHAapHbIe
ductynbl (KP) m noctrpaBmartmyeckme nceBao-
aHeBpun3Mbl KOpoHapHbix apTtepuin (MKA). N3-3a
HWU3KOWM 4acCTOTbl BCTPEYAEMOCTU OaHHbIX OCJIOX-
HEHWN nocne paHeHus cepaua AMarHOCTUKa He-
pPenKo BbINOSHAETCS HE B MOMHOM Mepe, a KIMHuYe-
CKne NPOoSIBIEHNS MOTYT NOSIBUTLCSA CAYCTS OHU U
Hegenun Nocrne TpaBMbl, KOrAa y Bpayeln CHUXaeTCs

HACTOPOXEHHOCTb M HACTynaeT MHMMOE YyBCTBO
“Gnarononyyns”. Takoe pa3BuTre COObITUIA MOXET
npPMBOAMTL K TamnoHage cepaua v, B HEKOTOPbIX
cnyyasx, K fnetanabHoMy ucxony (4-6). Ecnm ncto-
pudeckun B cTpykType K® npeobnaganu BpoXaeH-
Hble OpPMbI, 4acToTa BCTPEYaAeMOCTU KOTOPbIX
0,2-0,4% 0T BCeX BPOXAEHHbIX NMOPOKOB CcepaLa
(7), To Ha cerogHAWHMA aeHb oo 10% Bcex KD
NMEIOT NPUOOPETEHHbIN, B YaCTHOCTM TpaBMaTu-
yeckuit, reHes (3). AKTyanbHOCTb NPo6emMbl Noa-
4yepKMBaAETCS BbICOKOW 4acTOTON GOEBOW TpaBMbl
rpyaHoi knetkn ot 4 no 11,6% Bcex 60eBbix No-
BPEXAEHWI, NprnyemM 0o 75,5% 13 H1UX COCTaBnsioT
NPOHMKAIOLNE OrHECTPESIbHLIE PAHEHWS, HEPEOKO
HOCSALLME CNenor OCKOMOYHbIA xapakTtep (8).
dopmuposarune MKA, yactota KOTOPON B 06LLEN
nonynsuun He npesbiwaet 0,3-5,3% (9), npen-
cTaBnseT cobol BbI30B B ANArHOCTUYECKOM U1 Ne-
yebHOM nnaHe. [JaHHble NaTONOrMM COMPSXKEHbI C
BbICOKMM PUCKOM daTasibHbIX OCIOXHEHWI: pas-
pbiea MKA n K® ¢ TamnoHanoi cepala, KopoHap-
HOW auccekuuen, anuctanbHoM TpomOoambonuner
WM nwemMunern Mmokapia BCEeOCTBME BHELUHEN
KOMMPEeccun cocyaa rematomMon, a Takke passu-
Tvem aputMmuii (10). CoyetaHme xe MKA ¢ K,
ApeHupylowencas B neBbin xenypoyek (JIK),
ycyrybnset reMoaMHamMuM4yeckme HapylleHus 3a
CYeT 3HaYMTENbHOro cbpoca KPOBU U MPUBOAUT
K ObICTPOMY MPOrPecCcMpoBaHNI0 CEPAEYHON He-
noctaTtoyHocTu (3). CoBpemMeHHas TakTuka Beae-
HUS TaKNX NaUMEHTOB TPebyeT KOMMIEKCHOrO Bbl-
COKOTEXHOIOrMYHOro nogxopa. Passutne meam-
LMHCKNX TEXHONIOTUN npenocTaBnseT
MYNbTUONCUNIMIIMHAPHOW KOMaHAE KapAnoxupyp-
rOB 1 3HAOBACKYNSPHBLIX XMPYProB LUMPOKKIA apce-
Han MeToOoB: OT OTKPbLITON XMPYPruyeckom Kop-
pekuun c pesekumer aHeBpu3Mbl U MAACTUKOWN
GuCTYNbl A0 9HAOBACKYNSPHBIX BMELIATENbCTB,
TakMX Kak MMMAaHTaUMs MOKPbITbIX CTEHTOB WU
OKKJIIO3UpYoLLmx ycTporcTs (11-15).

KntoueByto ponb B Bblbope cTpaternm n obe-
CNeYeHnn ee ycrnexa urpaeT ToyHas goonepaum-
OHHas OMarHoCTMKa C UCMONb30BaHMEM KOMMJIEK-
ca BM3yanuM3auMOHHbIX MeTodoB (OxoKI, KT-
aHrnorpadus, CenekTuBHasa KopoHaporpadus),
NMO3BONSIOLWMX TOYHO JIOKANIM30BaTb MHOPOAHLIE
Tena, OUEHNTb aHaTOMMIO COCYaAUCTOroO pycna Ko-
POHAPHbIX aPTEPUI N X MOBPEXOEHNS ANS MaaHN-
POBaHMNS ONTUMAJILHOIO NieveHns (16).

B naHHOIM cTaTbe ONUCLIBAETCS peaKkoe OC0X-
HeHne npu paHeHUn ceppua, covyeTtalollee nocT-
TpaBmatmyeckyto K@ n MKA y naumeHTta ¢ coye-
TaHHbIMW  OCKOJIOYHbIMW  PaHEHUSMU  Tpyau,
XMBOTA, KOHEYHOCTEN. YHUKANbHbIE N peakune Cny-
Yyam COYETaHHOro NOCTTPABMATMYECKOr0o PaHEHMS
cepaua TpebytoT nybnmkaumm n aHannaa ans gop-

lMocTTpaBmarnyeckas apTeprnoBeHO3Hasi UCTyia v NcesaoaHeBpu3Ma KOPOHaPHO apTepun:
Hepacrio3HaHHOEe OCJIOKHEHNE OrHEeCTPEJIbHOIro paHeHus cepaua
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MMPOBaAHUSA ONTUMaNbHbIX KJIMHUYECKUX anropuT-
MOB 1 TakTuK. OnncaHme nogoBbHOro KIMHUYECKO-
ro HabnwaeHMs B OTEYECTBEHHONW nuTepatype
OTCYTCTBYET M KpaHe peako ynoMMHAeTCs B 3apy-
6exHon nutepatype (11, 12). Heobxoanumo oTme-
TWUTb, YTO C MOMEHTA Takux Nybankaumin passuTume
MEAMLMHCKNX TEXHONIOTMA HEe OCTaHaB/MBAOCh,
YCOBEPLLEHCTBOBAJIMCh TAKTMKA U NlIedeHne noaoo-
HbIX OCJIOKHEHWA.

KnuHnyeckoe HaGnogeHue

MNaunenT C., 23 roaa, paHee 6e3 OTArOLEHHOr 0 Kap-
OMNONOrMYeckoro aHaMmHesa, noJlyyns CO4eTaHHOE paHe-
HWe rpyau, XuMBOTA, Tas3a, KOHeYHocTen. Ha artanax
MeOMLMHCKON 9Bakyaummn Oblfv BbINOHEHb! APEHMPO-
BaHWe MNjeBpanbHOM MOSIOCTU ClieBa B CBSA3N C remMo-
NMHEBMOTOPAKCOM, NanapoToMus, YLLIMBAHWE paH nevye-
HW, YLWMBAHNE CKBO3HOIO PaHEHUs Xenyaka, Xupypru-
yeckass o0OpaboTka paH rpyaHOW KNeTku, NeBoro
npeanneyssl, AroaMyHon obnacTu 1 roneHn cnpasa. Ha
5-e cyTtku 6611 goctaeneH B8 ®reY “HMUL, BMT num. A.A.
BuwHesckoro”. Mpw nocTynneHnn B CBA3M C Npu3Haka-
MU 3a6PIOLINHHOINO KPOBOTEYEHUSI Obina BbINOAHEHA
onepaumsi: penanapoTomMusi, PeEBU3NS OpraHoOB OPIOLLI-
HOWM MOJSIOCTU, BCKPbITUE MapakoUTUYECKON reMaToMbl
crpaea, caHauus 1 ApeHnpoBaHne BPIOLLHON NoMoCTH.

MaumeHTy BbICTaBAEH AMArHo3: OCKOJIOYHOE CoYe-
TaHHOE paHeHue rpyau, XuBOTa, Tasa, KOHEYHOCTEW.
OCKONIO4YHOE NPOHMKAIOLLIEE PaHEeHWe rpyan ¢ 06enx cTo-
POH, OBYCTOPOHHWIA remonHeBmartopakc. OCKOono4yHoe
cnenoe paHeHve nesoro nerkoro. OCKONO4YHOE cnenoe
NMPOHUKAIOULIEE PaAHEHME XMBOTA C MNOBPEXOEHMEM
neyexu, xenynka. femoneputoHeyMm. MHOXECTBEHHOE
0OCKOJI04HOE paHeHune neBoro npegnnedbs. OCKoNo4YHOE
C/ienoe paHeHne MArkux TKaHen MNpaBOW AroAMYHOM
obnactn. OcKoNoYHOE C/iernoe paHeHre NpaBon rofieHn.
Onepauunn: TOpakoUEHTES, APEHNPOBAHWE JIEBOW MIEB-
pasbHOM MNoA0CTW. JlanapoTomMus, PEBU3NS OPraHoB
OPIOLWHONM MOSIOCTU, paHbl NEYeHW, Xenyaka, caHaums,
OpeHnpoBaHMe OpIoWHOM nofocTu. Jlanapoctoma.
BTopuyHas xupypruyeckast o6paboTka paH Bcex Jioka-
nmsaumin. Penanapotomusi, peem3ns opraHoB GPIOLLIHOW
NMosIoCTW, BCKPbITUE MNapPaKOIMTUYECKOW TemMaToMbl
cnpaea, caHauus U ApeHnpoBaHne OPIOLLIHON MOOCTH.
3akpbITie nanapocToMbl.

B panbHewwem BbINONHSAANCL NepeBsa3kn B 061acTu
NMoCneonepaLMoHHbIX PaH 1 XMpypruyeckme 06paboTku
paHeBbIX MOBEPXHOCTEN, NMPOBOAMIOCL KOHCEepBaTUB-
HOe neveHune: MHPY3MOHHO-KOPPUIMPYIOLLIAS Tepanus,
aHTMbaKTepuasnbHas Tepanus, NpodunakTuka 3po3nNBHO-
SI3BEHHbIX OCJIOXKHEHWI, aHaNbreTukn 1 NPOTUBOBOCNA-
NITEeNbHbIE NMpenaparsbl.

Ha 15-e cyTkn nocne paHeHus y nauyeHTa OTMeYeHOo
yXyZLlEeHMe COCTOSIHUSI B BUAE HapacTaHus OplxaTesb-
HOW HeO0CTAaTOYHOCTN 1 AuckoMdopTa B 061acTu rpya-
HOW KNneTkn. MaumeHT NpeabaBasn Xanobbl HA OAbILLKY,

anckoM@popT 1 6oNe3HeHHOCTb B rpyan, B o6nacTu no-
CneonepaumoHHbIX paH, KOHEYHOCTSIX, 0OLLYI0 cnabocTb.
CocTosiHne 6onbHoro Tsixesnoe. Mo wkanam: APACHE I
4 6anna (BepOATHOCTb NeTanbHOro ucxoga 3%); SOFA
1 6ann. B co3HaHuw, koHTakTeH, agekBaTeH. KoxHble
nokpoBbl 6neaHble. Temnepartypa Tena 37,3 °C. pyaHas
KneTka npaBuiibHOM GOPMbI, C HE3HAYUTESIbHLIM OTCTa-
BaHMEM JIeBO MOJIOBUHBI B aKTe AbixaHus. B naToe mex-
pebepbe YCTaHOB/IEH APEHaxX, N0 KOTOPOMY BblOENN-
nocb 200 MN TEMHO-TrEMOPPArnyeckoro OTAENSIEMOrO.
444 19 B MuHYTY. AYyCKYNnbTaTUBHO: AbIXaHWE BE3VKY-
napHoe, ocnabneHHoe B HWXHWUX OTAenax crpaea.
XpunoB HeT. SpO, 94% Ha ¢doHe MHTpaHasasbHOro
kucnopoga. ToHbl cepaua MPUIyLLEHbl, PUTMUYHBIE.
Al 100 n 60 mm pt.cT. YCC 104 B MuHyTy. Ha SKI cuHy-
COBbIi PUTM. A3bIK CyX0BaT, YMCTbI. XXNUBOT MSArKUN,
yMepEeHHO BONE3HEHHbI B 06M1aCTU MOCneonepaLyoH-
HOl paHbl. CMMNTOMOB pa3gpaxeHus OpIOWMHBLI HET.
Mepuctanstnka onpepensiercs. Moesasku cyxve. uypes
Nno KaTeTepy A0CTaTOYHbIMN.

OO6BbEKTMBHO: OCKOJIOYHbIE PAHEHUSI TPYAW, XMBOTA,
KOHEYHOCTEeW 00 5 MM B AMamMeTpe 3aXmnBatoT BTOPUYHbIM
HaTsxkeHnem. [locneonepaumoHHble paHbl 3aXMBalOT
nepBUYHbIM HaTsXXeHNeM, 6e3 NPU3HAKOB BOCMANIEHMS.

JlabopaTtopHble uccnemoBaHus Ha 15-e cyTku:

obwwmin aHanma kposu: Hb — 99 r/n, RBC - 3,44 - 10'%/n,
Ht - 30,3%, WBC - 28,1 - 10%/n;

OMOXMMUYECKNIA aHann3 KpoBm 6e3 0CobBEeHHOCTeN,
kpome: KPK - 1076,9 (24-200) en/n, KOK-Mb -
46,8 (0-24) en/n, TponoHuH | — 24,8 Hr/mn (Hopma
0o 29,69);

KoarynorpamMmma: npoTpoMOMHOBAsi aKTMBHOCTb MO
KeuHky - 80,7%, MHO - 1,12, npoTtpoMbuHoBOe
Bpems — 13 ¢, AHTB - 67,8 ¢, dubpuHoreH no Knayccy —
6,36 r/m;

ypoBeHb npecencuHa coctanan 1331 (0-200) nr/ma.

O6LLmMiA aHaNn3 MoYM 1 apyrue aHannabl 6e3 0TKNIo-
HEHWI OT HOPMbI.

MauneHTy BbINOMHANNCL CReayloWwme NHCTPYMEH-
TaslbHble METOAbI MCCNEA0BAHUS:

OKI Ha 15-e cyTkM nocne paHeHus: onpegensercs
YCKOPEHHbIN CUHYCOBLIN puTM. YHCC 97 B MuHYTY. Hop-
manbHas 30C. Hecneuunduyeckoe M3MeHeHue Mnpo-
LLeCCOoB penonspusauum HMXHeOboKoBoM cTeHku JIK
(puc. 1a).

OxoKTI Ha 15-e cyTku: B N0N0CTU Nepukapna onpene-
NIIETCS BbINOT, NPEACTaBEHHbIA ABYMS COCTaBASIOLLIN-
MW: XNOKOW N MAOTHOW, OpraHM30BaHHOW, BepOsiTHee
Bcero, nepukapn. O6uiee KONMYECTBO COAEPXMMOro
nosoctn nepukapga 550 mn. OpraHnM3oBaHHas 4acTb
NMeeT HEeOOHOPOLHYIO CTPYKTYpYy, MJOTHO npuneraet
K BUCLEpPaNbHOMY JINCTKY Mepukapga no BCEn OvHe
JDK co CTOpPOHbI HUXHEN 3aaHEO0KOBOW CTEHKM C nepe-
XOOOM Ha HWXHIOK CTEHKY MPaBOro >Xenygoyka; Haw-
6onbwasa TonwmHa 20 mm. Cenapauus NUCTKOB Nepu-
Kapga 3a BepxylKkoWh cepaua 28 mm, 3a CBOOOAHOW
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Puc. 1. a - OKI Ha 15-e cyTku nocne paHeHus; 6 — 9Kl nocne umnnaHtauum cteHT-rpadTa B [B.

cTeHkol xenypgodka 20 mm. [MpaBble oTaensl cepaua
noaarbl, CBOOOHasA CTEHKA NPaBOro Npeacepams Kos-
nabupyet. OTMeyaeTcs ymeHbLIeHne obbema JIX ¢ dpop-
MUPOBAHMEM BHYTPUXENYAOYKOBON obcTpykuun. OB
JOK70%. COJIA 30 mm pT.CT.

B cBA3M C BbLICOKOWM Yrpo30M TamnoHagbl cepaua
B YCJIOBUSIX NanaTbl UHTEHCUBHON Tepanun 1 peaHmma-
LM BbIMNONHEHA MYHKLMA Nepukapaa nog, yisTpa3Byko-
BbIM KOHTpOneMm. dBakynpoBaHo 450 ma remonn3npo-
BaHHOW KpOBW. laumeHT OTMETUN ynyYylleHne COCTos-
HWUSl, yMEHbLUMIACh OTAbILIKA.

Ha cnepylowmin aeHb COCTOSHME MauneHTa yxyna-
wwunocb. PeumamernpoBana otabiika. OnaTb BO3HUKN
anckomodopT n 6onm B rpyaun. BeinonHeHo KT-uccne-
[OBaHWe rpyaHon KNeTkn 1 6ptowHon nonoctu. MNpu
npepbigyuiem KT-mccnepoBaHn npu NOCTYNIEHUM
B CTauMOHap ONpenenssincb: CNIenoM OCKOJIOYHbIN
ylwinmb HUWXHEN Oonu nNeBoro nerkoro. JBYCTOPOHHSAS
6asanbHaa UHGUNLTPaUUs nerkux. JByCTOPOHHUIA -
ApoTopakc. J1eBOCTOPOHHMM NHEBMOTOpPAKC.
Mmpponepukapg. NMHeemoneputoHeyM. CocTosiHME Mo-
cne cpenyHHOM nanapoToMum, OPEHMPOBAHMS XMBOTA
1 Tasa. lHopogHoe Teno, cnenor 0CKONOYHbIA pa3pbiB
N1eBoi 6ONbLIOK ArOANYHOW MbIWLbl UM MbILLLbI, Bbl-
NPSMASIOLWLENA NO3BOHOYHUK crnpaBa. VMHdunbTpauns
npaBoro naxoBo-6eapeHHoro kaHana. [pu noBTOpPHOM
KT oTmeuyeHbl cnenylowme N3MeHeHNs: NOSBUIICS UH-
TepcTuumanbHbli OTEK NErknx, yCUneHne KoOMnpeccu-
OHHO-aTeNEeKTAaTUYECKMNX NBMEHEHNIN NETKNX, COXPaHS-
I0TCA YLWMObI C pPaHEeBbLIMW KaHanamMu 000UX NEerkux,
MeTaIM4ecKumii OCKOJIOK JIEBOr0 Sierkoro 6e3 guHamu-

Puc. 2. a — KT rpyoHoi kneTku, CTPenkorn OTMEYEHO
MHOPOOHOE TENO MEeTaNIMYeCKON MIOTHOCTU (PaHALLMIA
cHapsa); 6 — NosoCcTb NCeBA0aHEeBPU3MbI, NpunasiHHas
K nepukapay.

kun (puc. 2a). NpaBOCTOPOHHWIA MHEBMOTOPAKC pa3pe-
wwuncs. YeuneHme AByCTOPOHHErO rMapoTopakca ¢ no-
SIBIEHMEM CJIEBA YPOBHS ra3—XmaKocTb. JleBasa nnes-
pasibHas NonocTb ApeHnpoBaHa. Mvaporemonepukapm,
C OVHAMWYECKUM JNM3NPOBAHNEM TFemMOopparnyeckoro
KOMMOHEHTa N HeBGONbLINM YMEHbLUEHUEM TOJILMHBI.
MeTannmyeckmin 0CKOSIOK B MbILULLE, BbIMPAMJISIOLLEN
NMO3BOHOYHMK, cripaBa 6e3 AMHaMUKN.

OxoKI Ha 16-e CyTKM: COXpaHsieTcsl yrpo3a Tamno-
Hagbl cepaual B nonoctn nepukapga onpenensercs
BbINOT, MPEACTaBNEHHbI ABYMS COCTaBASIOWMMUN —
XUOKOW 1 NAOTHOWM, OpraHn30BaHHONM. BeposaTHee Bce-
ro, Habnwogaetcsa remonepukapn. ObLiee KONNYECTBO
cofepxumMoro nonoctu nepukapga 500 mn.

Mo faHHOMY KNMHMYeckomy HabntoaeHNo NpoBeaeH
KOHCUINYM, Ha KOTOPOM ONpPeAeneHo: BBUOY Nporpec-
CUpPYIOLLEN CEePAEYHO-COCYANCTOM N AblXaTeIbHOM He-
[0CTaTOYHOCTW NokasaHa onepaums B 06beme CTepHo-
TOMUW C PEBU3NEN Nepukapaa Aas nomcka MCTOYHMKA
KPOBOTEYEHUS.

Ha 16-e cyTkn nocne paHeHusl NaLMeHTy BbIMOSHEHA
onepauusi — CTEPHOTOMUS, PEBU3NS Nepukapaa, ywn-
BaHMe gmaroHanbHor BeTeu ([,B) kopoHapHOM apTepuu,
caHauus, opeHpoBaHue. Bo Bpems onepauun U3 nnes-
panbHbIX NonocTen apakympoaHo 500 M cepo3HOro
cogepxumoro. lMepukapn HanpsikeH. [pu BCKpbITUM
nepukapna Bblaenmnocbk okono 400 mMa nM3npoBaHHOWN
kpoBu. [Mpu peBu3nn cepaue OKyTaHO remMaToMOWn,
no nepeaHen NOBepPXHOCTU 4 MM TONLUMHOM, NO 3aHe-
6okoBoi 1 anadparmansHoli 20 mm. Mocne yoaneHus
remMaTtom 1 pasobLLUeHMs Chaek BO3HWMKIO KPOBOTEYe-

EESZ

lMocTTpaBmarnyeckas apTeprnoBeHO3Hasi UCTyia v NcesaoaHeBpu3Ma KOPOHaPHO apTepun:
Hepacrio3HaHHOEe OCJIOKHEHNE OrHEeCTPEJIbHOIro paHeHus cepaua



PA3SHOE

HUE, UCTOYHUKOM KOTOoporo siensanacb B nepegHen
mexokenynodkosom aptepum (MVIDKA). BeinonHeEHO nNpo-
wmeanune [B. CaHaums, opeHnpoBaHme nepukapaa.

K koHcepBaTuBHOWM Tepanun obaBuAn: nepenvea-
HVE 3PUTPOLMTAPHON MACChbl U CBEXE3aMOPOXEHHOMN
naa3mMel, NPOTUBOrPMOKOBYID M PECMNPATOPHYD Tepa-
nuu (gpixatenbHas rMMHacTUKa, MHranauus 4epes He-
Oynarsep).

PaHHMI1 nocneonepaumoHHbI Nepuom npoTekan 6e3
OCNOXHeHWI, Ha 18-e n 26-e CyTkM nocne paHeHus
npu OxoKTI: nMCTKM neprkapaa ynaoTHEHbI, YTOJILLEHDI,
onpenensiioTcsa cneabl NepukapamanbHOro BbINOTA.
COJ1A 30 mm pT.cT. B JIK 64%. TAPSE 17 MM. HuxxHas
nonas BeHa guameTpom 17 MM, konnabupyeT Ha BOOXe
6onee 50%.

Ha 31-e cytkun npn OxoKI: nncTkn nepukapga ynior-
HEeHbl, YTOJILLEHbI, ONpenenseTcs nepukapamanbHbIn
BbINOT 0k0Mo 150 M, NOKaNM30BaHHbIN 3a BEPXYLLUKOM
cepaua, nepenHeit cteHkon JIXX n cBoOOOHOW CTEHKOM
npaBoro Xesnyaoyka; B NosocTy nepukapaa B 061actu
HUXHeln n 6okoBon cTeHok JIK HeogHopoaoHOe coaep-
XUMoe, cenapauus TMCTKOB nepukapga 15 Mm, npmusHa-
K1 aaresvu B ykadaHHol obnactu. Pasmepsbl nonocrtei
cepaua B npegenax Hopmbl. MutpansHas peryprutaums
| ctenenun. TpukycnupanbHaa peryprutaums | ctenexn.
Peryprutaums Ha knanaHe nero4yHon aptepun | cteneHu.
CONA 30 mm prect. ®B JIK 68%. TAPSE 17 mm.
BoinonHunun Ttakke KT-uccnepoBaHue Ha 16-e CyTkm
nocne onepauun: KT-kapTnHa COCTOSIHUS nocne cTep-
HOTOMMM, BbINOT B NOJIOCTU NepuKapaa, NnpusHaky rema-
TOMbI B NOJIOCTU Nepukapaa Ha ypoBHE BEPXHErO CPeao-
CcTeHust — 6e3 AUHaMnKM obbema.

Ha 33-u cyTkmn nocne paHeHus1 B CBSA3W C MOCTENEH-
HbIM YXYALLIEHNEM COCTOSIHUA BOSIbHOrO B TEYEHME He-
0enn B BUIE MOSIBNIEHUS MPU3HAKOB HECTabMIbHOCTU
rpyavHbl ¢ nporpeccupoBaHvemM 60NEBOr0 CUHAPOMA
B 0611aCTV nocneonepaumoHHON paHbl FPYAHON KNeTKu
B TEYEHME NOCNeHNX TPEX CYTOK 1 MPU3HAKOB NpenoTe-
Ka nerkux, a Takxe gaHHbix KT n 9xoKIm 3annaHmpoBaHa
onepaumsi: peCTEPHOTOMUS, PEBU3US, CaHALMS NOOCTH
nepvkapga, 4actmyHas nepukapaskToMus, pPeocTeo-
CUHTE3 rPYyAVHbI.

Bo Bpems onepauuuv onpenenseTcs amacras rpyam-
Hbl 00 4 Mm. B nonoctu nepukapaa pbixible Cranku
C nosnocTtaMu B 06iacTu nNpaBoro npeacepams, oma-
dparmanbHol NoBepxHocTh JIXK ¢ MacCMBHbIM Hano-
XeHnem ¢ubpuHa, agreaveint nepukapga. Mepukapg
yTonueH ao 3 mm. B obnactu npoekumm OB n MVXXA
(o6nacTb Npeablaylieli nepesssku [B) Bu3yanusnpy-
eTcs nnoTHo3anacTMyHoe o6pasoBaHve pasMepamu
5,5%x4,0x 3,0 cM, cnasiHHOE C NepukapaoM, HaxoasLe-
ecs anukapananbHo (puc. 26). Mpu NyHKUMK nonyYeHa
apTepuanbHas KpoBb. Y4MTbIBAs PacnosioXeHme 1 nony-
YEHHYIO MPU NMYHKUMW OaHHOro 06pa30oBaHUs apTepu-
abHYyl0 KpPOBb, 0Opa3oBaHMe pacLEeHEHO Kak MCeBao-
aHeBpm3ma [B. YuuTbiBags n3MeHeHHyio Tonorpaduio,

BOCMANMTENbHbIE W3MEHEHUS MNpuUiexalimx TKaHen,
KpamHe BbICOKUIMA pPUCK @artanbHOro KpPOBOTEYEHUS
NPy BCKPbITUM NCEBAOAHEBPU3MbI, MPUHATO peELUEHME
BO3JEPXATbCH OT OTKPLITOrO BMELLIATENbCTBA B MOJb3Y
9HO0BACKYNSIPHOr0. BbINOMHEH PEOCTEOCUMHTES rpyan-
Hbl MoOAMPUUMPOBAHHON MeToaukon no Pobuyeky.
MocnonHoe ylmBaHne paH.

Ha cnepywowme cyTkm nocne pecTtepHOTOMUM Bbl-
nonHeHa 9xoKI: acuHeprus CokpalleHnst MexoKeny-
[OYKOBOIM Meperopoaku nocneonepaunoHHasa. COJA
30 MM pT.cT. MobanbHasa cuctonmueckas dyHkumsa JOK,
ero guacronuyeckas GyHKUMS He HapyLlueHbl, OB JDK
64%. TAPSE 19 mm. Mo kopoTkon ocu JIXK Ha ypoBHe
6a3asibHOr0 CErMeHTa ero nepenHen CTeHkn NoumnpyeT-
CAl aHAaXoreHHoe 06pa3oBaHME C YETKUMWU CTEeHKaMW,
9hdEKTOM NCEBOOKOHTPACTUPOBAHUSA B €ro MoJIOCTH,
pa3mepamu 2,5 x 3,4 cM, nceBaoaHeBpmn3mMa KOpoHap-
How apTepun (puc. 3a). Yka3aHHoe obpa3oBaHme coob-
LwaeTcs ¢ nonocTtbio JIXK nocpencTsomM n3BmMTOro kaHana
anameTpoMm OT 8 MM (B TOMLWIE MuMoKapaa nepenHemn
1 nepeaHeboKOBOI CTEHOK) A0 3 MM HEMNOCPeaCTBEHHO
B nonoctn JDK — npu3Hakum KOPOHApHO-NEBOXENy-
[04YKOBOW PUCTYNbI (puc. 36), permctpupyeTcs AnacTo-
JINYECKUI LUYHTUPYIOLLNI KPOBOTOK B noJsiocTu JIXX n cu-
CTOJIOAMACTONIMYECKMIA HA YPOBHE “aHeBPU3MbI”. JINCTKM
nepvkapga ynnoTHEHbl, YTOJLLEHbI, ONpeaenseTcs ne-
pukapavanbHbi BbINOT 0kono 100 M, nokann3oBaHHbIN
3a BEepXyLUKOW cepaua 1 cBOOOAHONM CTEHKOW NpaBoro
xenygouka. B nonoctn nepukapaa B 061acT HUXHENR
n 6okoBOM CTeHkn JIK HeoOHOpPOOHOEe CoaepXMMOoe,
cenapaums nncTkoB nepukapga 10 Mm, NnpuaHaku agre-
31N B yKa3aHHOW 061acTu.

Ha 35-e cyTku nocne paHeHUst BbINOJIHEHA KOPOHA-
porpadwus, Npu KOTOPOI BU3Yyanm3npyeTcst OCKOJIOK Me-
TaNM4eCckon NAOTHOCTU OKPYIon GOpPMbl B MPOEKLUN
NIEBOrO NIErkoro pasmepamu 2,5 x 2,5 MM, B cpegHen
Tpetn OB onpenensietcsa aedekT COCYAUCTON CTEHKMU
¢ ¢GopMMpOBaHMEM MCEBAOAHEBPU3MbI pasmepamm
22,0 x 27,0 MM 1 MHTPaMypasibHOW aHEBPU3MbI pasme-
pamn 11,0 x 11,2 mm ¢ ductynon B nonoctb JDK
(puc. 4 a,6). OcTtanbHble KOPOHApPHbLIE apTeEPUN HE U3-
MEHEHbI.

MpoBeneH KOHCUANYM, HAa KOTOPOM MPUHATO peLue-
HMEe O BbINOJSIHEHMM aHruonnacTukn AB. B rubpuaHoin
OnepaLyoHHOM NauneHTY BbINOHEHA BaloHHas aHro-
nnacTuka c uMniaHTaumen cteHT-rpadTa B 30Hy gedek-
Ta KOpPOHapHoOM apTepuun. BblgaHa HarpysodHas Aosa
Tabnetok Clopidogreli 600 mkr n nobasneHo 2500 Ep
Sol. Heparini. Yepes ny4eByto apTepuio B AUCTasbHbIN
otoen OB 3a obnactb gedekrta BBeAEH MPOBOAHUK.
bannoH (D - 3,0 mm, L — 15 MM) NO3NLMOHMPOBAH B
30He npegnonaraeMoro gedekra CoOCyancTom CTEHKN,
AunaTvpoBaH MasnbiM gasneHnem (puc. 5a). BeinonHeHa
aHrnorpadusa, Ha KOTOPOM NOATBEPXAEHO OTCYTCTBME
nNpu3HakoB akcTpasasauun. B 1B B 30He pgedekTa Bbl-
NnoJsIHEHa MMMNNaHTaums cteHT-rpadTa “Papyrus” (D -
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Puc. 3. OxoKT. a - cTpenkoin 0603Ha4YeHa NoJIoCTb NCEBA0AHEBPU3MbI KOPOHAPHOW apTepumn; 6 — KopoHapHas pUcTy-
na ¢ NeBbIM XeNya04koM OTMEYEeHa BHYTPM KPaCHOro Kpyra.

'B: 11,05 mm

A 11.46:mm

Puc. 4. KopoHaporpammel. a — 6e0ii CTpesnko oTMeYeHa MHTpamMypasbHas ncesgoaHeBpmamMa n puctyna B kopo-
HapHOW apTepuu; 6 — YepHOW CTPESIKON OTMeYeHa nceegoaHeBpuama B kopoHapHo apTepun, 6en10i NyHKTUPHOM

CTPENIKON — PaHALWMIN CHaPSL, B IEBOM JIETKOM.

3,0 Mm, L — 26 MM) ogHOKpaTHbIM pa3ayBaHueM 6anno-
Ha #o 6 atm (puc. 56, B). No okoHYaHMM BMeLlaTenbCTBa
npu KOHTPOJIbHOW KOpOHaporpadum — nokanmsaums
cTeHT-rpadTa ageksatHasa, kposotok TIMI llI; nocT-
TpaBmaTuyeckas rncesgoaHespuama n éuctyna B JOK
“BbIK/tOYEHbI” U3 kpoBoToka (puc. 5r, o). Ha 9KI 6e3
npusHakoB uwemun (puc. 16). MaumeHTy B nocne-
OonepauMoHHOM NepuoLe Ha3HavyeHa CTaHpapTHas
[OBOWMHAs aHTMarperaHTHas Tepanus Ha 12 mec.
MaumeHT yOooBneTBOpUTESNIbHO NEPEHEeC BCe 3Tarnbl
neyenmns. OxoKIl nepes BbINMCKOW: aHEBPU3MaA TPOMOM-
poBaHa, yMeHbLuaeTcs B o6beme. lNprsHakm KopoHap-
HO-J1EBOXENYA04KOBON GUCTYSIbI HE BbISIBAEHbI, CUCTO-

JINYECKMIA NOTOK B TOJILLE MUOKapAa He BbiSIBEH. JINCTKK
nepvkapaa ynnoTHEHbl, 3HAYUTENIbHO YTOJLWEHbI, NMPU-
3HaKN OPraHNM30BaHHOI0 NepukapananbHOro BbINoTa 3a
6a3anbHbIMU U CpeauHHBIMK OTAenamMu nepenHeboko-
BOW, HUXHEOOKOBOM cTeHkamu JIK. AcuHeprust cokpa-
LLIeHS M1oKapaa MeXOKenya04koBon neperopoaku no-
cneonepaumnoHHas. OB JIK 64%.

KT-nccneposaHue nepepn Bbinuckon: KT-kapTuHa
COCTOSIHMS MOC/Ie CTEPHOTOMMUU, HE3HAYUTENBbHbIN Bbl-
noT B MOSIOCTM Nepukapaa, NpMsHakn rematoMel B No-
JIOCTV NepuKapaa Ha YpoOBHE BEPXHErO CPEAOCTEHNS —
6e3 gMHamukm obbema. YnioTHEHNEe pPeTpoCcTepHasb-
HOW kneTyaTkn. Ha MOMEHT Bbinucku, 60-e cyTku nocne

lMocTTpaBmarnyeckas apTeprnoBeHO3Hasi UCTyia v NcesaoaHeBpu3Ma KOPOHaPHO apTepun:
Hepacrio3HaHHOEe OCJIOKHEHNE OrHEeCTPEJIbHOIro paHeHus cepaua
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Puc. 5. KopoHaporpaMmbl. a — KpacHOW CTPEesKo OTMeYeH pa3ayThili 6annoH B [JB B 30He aedekTa KOpPOHapHOM
apTepun ¢ dopmupoBaHmemM K n MKA; 6, B — 610 CTPesikoli OTMEYeH CTeHT-rpadT, NO3ULMOHNPOBAHHbIM 1 3aTEM
pasnyTtein B 30He gedekta OB; r, A — YepHOW CTPENKON OTMedeHa BOCCTaHoBNieHHad [1B kopoHapHoWn aptepuun
C VIMMI2HTUPOBAHHBIM CTEHT-rpadTOM 1 OTCYTCTBMEM 3anonHeHns K u MNKA, ¢ NnonHOUEHHbIM BOCCTAHOBIIEHHbIM

KPOBOTOKOM Mo wkane TIMI 1.

paHeHus, naumeHT no knaccudukaunum NYHA nmeet
Il ®K (ymepeHHas opbllika nNpu Harpyaske), 4to obyc-
JNIOBIEHO NepPeHeCeHHON HEOOHOKPATHO CTEPHOTOMUEN
1N NOCNeacTBUAMU COYETaHHOM TpaBMbl. CO CTOPOHbI
BHYTPEHHUX OPraHoB (NeYeHun, xenynka, KOHEYHOCTEN)
K 3TOMY BPEMEHU NaTOJIONMUN HE BbISIBIIEHO.
HacToOpOXeHHOCTb BbI3bIBANO COCTOSIHME CepALa
B OTAANEHHOM MEPUOLE: YYMTbIBAs HYACTUYHYIO Mepu-
KapA3KTOMUIO, PUCK Pa3BUTUS KOHCTPUKTUBHOMO ne-
pukapanTa 6bin He3HauymTeneH. OgHako paccackiBato-
wascs B rnepukapae HedyHKUMOHUPYIOLWASACS NCeBao-
aHeBpM3Ma MOXET TEOPETUYECKM CITYXWUTb MCTOYHUKOM
Ona pasBuTtus MHdekumn. B cBS3M ¢ 9TMM NauMeHTy
pekomeHzoBaHo IxoKI kaxabie 3 Mec.

Cnycta 6 Mec nocne BbIMMCKM HaMU NPOBEAEHA KOH-
TPOJSibHAs oueHka. [MaumMeHT BEPHYICSA K MOBCEAHEBHOMN
aKTMBHOCTW, OTMEYaET b HE3HAYUTESIbHYIO OAbILLIKY
npu 6bicTpoli xoabbe. lMoBTopHas 3xoKI: nonoctn
cepla HopManbHbIX Pa3mMepoB, foKajbHas CokpaTu-
MOCTb MUOKapa NpakTU4eckn B HoOpme (HesHaunTesb-
Has MMNOKMHEe3nsl NeperopoaKkn coxpaHsieTcs, 6e3 Bau-
SAHUS Ha rnobanbHyo dyHkumo, DB JIK 66%). Mepukapg,
AMdOyYy3HO yTonweH o 4-5 MM, HO MOABUXHOCTb
[ocTaTtoyHasi, NPUM3HakoB KOHCTPUKUMK HeT. lNceBao-
aHeBpu3MaTmyeckas NosioCTb OTCYTCTBYET, ONpenens-
eTca yToNiWeHne nepukapga. B pexume LBeTOBOro
Jonnnepa natosaorMyeckoro LWyHTMPOBaHNUS He BbiSiBIE-
Ho. Takum 06pa3om, JOCTUIHYTa CTOMKass PEMUCCUS —
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3aKpbITe GUCTYNbI U OTCYTCTBUE peunanBa nceeno-
aHeBpu3Mbl. MauneHT NPoaoKAET ABOVHYIO aHTUarpe-
raHTHyto Tepanuio (Acidum acetylsalicylicum +
Clopidogreli) n 6eTta-6nokatopamu. KnmHN4eckn 4yBCTBY-
eT cebs yooBneTBopuTenbHO. B cpegHecpoyHom nep-
CNEeKTVBE MpeanonaraeTcs, YTo nauMeHT CMOXET Bep-
HYTbCS K OrFpPaHWyYeHHOM U3NYEeCKON Harpyske.
BeposTHOCTb MO3AHVX OCNIOXHEHWNI, TAKNX KAk PECTEHO3
MM TPOMBO3 CTEHTA, MPOrPecCcMpoBaHNE KOHCTPUKTUB-
HOrO MEpUKapAnTa, OLEHUBAETCH Kak HMU3Kasi, 0OHAKO
TpebyeT AMHamMuyeckoro HabnwogeHus. MnaHupyloTcs
NOBTOPHAas KopoHaporpadus yepes 12 Mec ois KOHTPO-
N9 NPOXOOUMOCTU CTEHT-rpadTa, a Takke perynspHble
OxoKTI kaxable 3 Mec B NepBbiii roA.

Takum 06pa3oM, Ha MOMEHT MOCNEeAHEr0 OCMOTpa
HEMOCPEACTBEHHbIE N PaHHME Pe3ynbTaTbl MOXHO CYM-
TaTb YCMELWHbIMU: reMOAMHaMnka cTabuibHasl, BbisiB-
JIEHHbIE OMNACHbIE OCNOXHEHNS MOMHOCTBIO YCTPAHEHBI.

OG6cyxaeHue

JaHHoe knMHu4Yyeckoe HabnogeHvue OencTBu-
TENBbHO $BASETCS YHWUKaNbHbIM, MPEenCTaBlEHO
peoKoe CO4YeTaHMe [OBYX CIOXHbLIX OCHAOXHEHUN
paHeHusi cepaua — MNOCTTPaBMAaTMYECKON KOpPO-
HapHON GUCTYNbBI N NCEBAOAHEBPU3MbI KOPOHAp-
HoW apTepun. B nutepaType onucaHo HebonbLLoe
Konn4yectBo nNoAaoOHbIX HabnwoaeHuin. [lepBbiM
OOKYMEHTMPOBAHHBLIM Cflydaem Obina ycnewHas
XUpypruyeckas Koppekums paspbiBa NepenHen
HUCXOOdLWEN apTepun ¢ 06pasoBaHNEM aHEBPU3-
Mbl 1 ductynbl B JIK, onmcanHas T.0. Cheng
n PC. Adkins B 1973 I. (11). B 1996 r. Y. Tsushima
N COaBT. COOOWMAN O TpaBMaTM4eckon uctyne
Mexay nepenHen HUCXOASLWEN apTEPUEN N NTOXHOMN
aHeBpPU3MON CTeHkn JDK, BO3HMKLLEN Yepe3 6 Mmec
nocre HoXeBoro paHexus (12). B Hawem Habnoae-
HUWN COYETANIMCb KOPOHAPHO-XEeNya04koBasa GucCTy-
la N UCTUHHas KOpOHapHasi ncesfoaHeBpu3Ma.
MonobHble coveTaHHbIe OCIIOXHEHUS KpaHe peaku
N CNOXHbI 4J151 ANarHOCTUKK, O YEM CBUAETESIbCTBY-
0T CBOEBPEMEHHO HE ONArHOCTUPOBAHHbIE OCII0X-
HeHMs B HalleM HabnoaeHun (crnycts 6onee 2 Hen,
nocrne paHeHus).

CnoxHoCcTK B BbISIBNIEHMM NOJOOHbLIX OCNOXHE-
HUIA  OOYCNOBNEHbI HECKONbKUMK dakTopamMu.
Bo-nepBbIx, Npy NOCTYN/IEHMM 1 HA STanax 3Bakya-
LUMN OCHOBHbIM MPUOPUTETOM SIBNISOTCSA CTabUN-
3aumMsl COCTOSHUS U YCTPaHEHNEe HeNnocpencTBeH-
HOW Yrpo3bl XXU3HM — MHEBMOTOPAakKca (OpeHnpoBa-
HMEe neBpasbHOM MONOCTU CfeBa), PaHEeHU
neyveHu, xenynka (nanapoTomus, ywvBaHWe paH
neyYeHu, ylmBaHne CKBO3HOIO paHeHns Xxenyaka),
OCTaHOBKa 3a0pPIOLLNHHOIO KPOBOTEYEHMS (BCKPbI-
TMe napakonMTUYeCcKOM remaTtoMbl Crnpasa).
BHMMaHne xupyproB OblI0O COCPEAOTOYEHO Ha
CNaceHnn XWU3HW, NP 3TOM Y MNauMeHTa OTCyT-

CTBOBa/N Xanobbl HEnocpeacTBEHHO Ha 6onu
B 06nactn cepaua v Apyryio CMMNTOMaTuKy, CBSi-
33HHYIO C paHeHneM cepaua. YuntbiBas co4eTaH-
Hbl€ PaHEHMS MHOMMX OPraHoOB M CUCTEM, HUKaK
He MNPOSBASAIOLWEECS MOBPEXAEHNE KOPOHAPHOM
apTepuu, nocnegHee MOXeT OCTaTbCs HE3aMeYeH-
HbIM, 0COOEHHO €Cn NepBOHaYabHO KPOBOTEYE-
HMe N3 paHbl cepaua OCTaHOBWIOCbL CamMOCTOS-
TeJIbHO (TaMMOHNPOBAHO CrycTKamMu KPOBK) 1 Bblo
3aMackmpoBaHO APYrMMu  MNOBPEXAEHUAMN.
MoBpexaeHne B kopoHapHoW apTepun He Oblno
O4YEeBMAHbBIM OO pPEBU3NM Mnepukapga, MNepsbie
NPU3HaKM KOPOHAPHOIro NOBPEXAEHUS CTanu Npo-
ABNATLCHA NWb Ha 15-e CcyTKu, Korga nosBUIUCH
npusHakn remonepukapaa. CoBokynHOCTb nabo-
pPaTOPHO-NHCTPYMEHTAJIbHbLIX AaHHbIX HAa 15-€ cyT-
KW NoCne paHeHuUs CBUAETENbCTBOBAsA O pPa3Bu-
TUN CUCTEMHOW BOCMANUTENbHON peakumn (Bbipa-
XEHHbIA NenKoLUMUTO3, NMOBbILEHHbI GUOPUHOTEH,
NOBbILIEHHBIN NPECENCUH) C NPU3HakamMn Ha4nHa-
IOLEeNca KoarynonaTum M OPraHHOro NopaxeHust.
Hannyve TponoHMHa y BEPXHEeW rpaHuLbl HOPMb
n Bbicokoro Tutpa KPOK n KPK-MB, a Takxe name-
HeHul OKT ykasbiBaeT Ha NPU3HaKM NOBPEXAEHUS
MMokapaa, UemMmn4eckoro xapakrepa, no BTOpomy
TNy NWEMUM MUOKapaa Ha GpOoHe pasBMBaloLLENCS
BOCMaJIUTENBHOM peakuun opraHMsamMa u aHemuu
1 noBpexaeHHomn [1B kopoHapHoM apTepumn. Takmm
06pasom, y naumeHTa 6bian BCe NPU3HAKUN TSXKENO-
r0 OCNOXHEHUS B BUOE COYETAHUS MHPEKLMOHHO-
BOCMaJIMTENIbHOrO NPoLEecca, YTO CYLLEeCTBEHHO 3a-
TPYOHANO BbISIBJIEHWE KapAManbHOro cobbITuS.
MoepexaeHne [1B He OblfIo 04EBMAOHBLIM 10 PEBU3UN
nepvikapga. lNepBble Npu3Haku KOPOHAPHOro no-
BPEXOEHUS CTanu NPosiBASTLCS NLWb Ha 15-e cyT-
KU, KOraa nosBUAMCh NPU3HaKM remonepukapaa.
Bo-BTOpbLIX, KAMHMYECKas KapTuHa MOCTTPaB-
MaTMYECKMX OCJIOXHEHUIA paHeHuii cepaua Obina
HecneundunyHon. XKanobbl naumeHTa (oAaplLKa,
cnabocTb, AMCKOM@OPT B rpyamn) He cpasy Obiniu
OAHO3HAYHO WHTEPNPETUPOBaHbl Kak MpPU3HaKK
TaMnoHapl, y4UTbIBas HANIMYME NOCEeonepaLmoH-
HbIX paH 1 obLlee TAXENOe COCTOSHNE MauueHTa.
Hdaxe nposeneHne OxoKI He Bcerma no3BonseT
TOYHO OMPEAENNTb XapakTep COAEPXMMOro nepu-
Kkapga, HEeCMOTPS Ha 4YyBCTBUTENLHOCTb MeToda
He MeHee 95%. B Hawem HabnoaeHUn GyHKUMO-
HaJIbHblE OMArHOCTbl OTMEeYann “OpraHn30BaHHbIE
Macchbl” B MOJIOCTU nepukapna, NpuHMMas ux 3a
00bl4HblE CrYCTKM KPOBW. JIMLb PETPOCNEKTUBHO
MOHSTHO, YTO 3TW NNOTHbIE 0OPa30BaHMs COOTBET-
CTBOBaJIN CTEHKE DOPMUPYIOLLENCSH NCEBLOAHEB-
pu3Mbl, NpuUnexasLllen K anvkapay. Takum obpa-
30M, CTaHOapTHasa TpaHcTopakanbHas AxoKI nme-
€T OrpaHN4YeHns B BU3yanuaaumm MeKUX CTPYKTYpP
npv TpaBMe; OPraHM30BaHHbIN FeMONepuKaps Mo-

lMocTTpaBmarnyeckas apTeprnoBeHO3Hasi UCTyia v NcesaoaHeBpu3Ma KOPOHaPHO apTepun:
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XEeT MackupoBaTb 04aroBble MOBPEXAEHUS MUO-
Kapda, KOpOHapHbIX apTtepui. [ns NoBbILWEHUS
TOYHOCTW ANArHOCTUKM HEOOXOAMMO MPUMEHEHME
MYJIETUMOLANbLHOM BM3yanusauuu. B Hawem cny-
4yae LLEeHHYI0 MHPOPMaLMIo 4ano CoOYETaHNE MeTO-
noB: noBTopHble AxoKI B anHamuke, KT, nHTpa-
ornepauMoHHasi peBn3nsa 1 CeNieKTMBHasa KOpOoHa-
porpadus. KopoHaporpadus octaeTca “3010TbIM
cTaHgapToM” B BM3yanm3aumm KOPOHAPHbIX MO-
BpexaeHun. Halwie knuHuyeckoe HabnwoaeHue
NOATBEPXAAET AaHHbIN (aKT, NOCKOJIbKY KOPOHa-
porpadusi OKOH4YaTeNbHO MNOATBEPAMAA HaIMyne
K® v ncespoaHeBpuambl 1B, 4T0 N03BOAMNO Cha-
HMPOBATb ONTUMAJIbHOE NIeYEHME. YXXE peTpoCnek-
TMBHO SICHO, 4YTO NPW NOBTOPHOM remonepukapne
MOXHO OblJI0O PacCMOTPETb BO3MOXHOCTb bosiee
paHHen KopoHaporpapuu.

Haw onbIT NeveHns paHeHuin cepaua no3Bons-
eT caenatb BblBOJ, YTO BCEM MALMEHTAM C paHEHN-
eM cepaua, nommmo IxoKl-nccneposaHus, 0co-
OEHHO NpU OBHAPYXEHUW HEMOHSATHOrO BbINOTA
B nmepukapae, y4acTKOB rMnoKMHE3NN Mmnokapaa,
HeoO6X0OMMO BbINONHATL  WHBA3UBHYID KOPO-
Haporpaduio wunnm HewuHBasmeHyilo KT-kopo-
Haporpaduio Ona BbISBAEHUS MNOTEHUMANBHO
CMepPTESIbHbIX MOBPEXAEHNI MroKapaa 1 CoCya0B
cepaua. Takoro Xe MHeHUs npuaepxmneaeTcs
aBTOP APYroro KJAMHWYECKOro cny4yasi, B KOTOPOM
6narogaps BbiNoAHeHHoON KT-kopoHaporpadum
yoanocb anarHoctmposatb MNKA n ycTpaHuTb aaH-
Hoe ocnoxHeHue (13). MoaobHbIM Noaxon, No Ha-
LWEMY MHEHUIO, ABASETCA MpPaBWiibHbIM, €CIN He
npuaepXmBaTbCsA ero, BO3MOXHbI HebnaronpuaT-
Hble UCXObl, YTO MOATBEPXOAETCA COOBLLEHNAMM
0 Cny4Yasix OTCPOYEHHOW TaMMNOHaabl cepAaLa, KoTo-
pas npmeena K netanbHomy ucxogy (5, 6).

Hale knuHnyeckoe HabnoaeHne Takxke UHTe-
pecHo ocobeHHoCTbIo dopmMupoBaHus MKA n K.
B otnnume OT MCTUHHOI aHEBPM3Mbl, B JIOXHOW
aHeBpU3Me OOVH WM HEeCKOJIbKO CJI0EB COCyam-
CTOW CTeHkM oTcyTcTBYIOT (17). CornacHo natogu-
3100 OFHECTPENBHONM TPaBMbl, NPEACTaBNSAET-
Cs [Ba BapuvaHTa pa3BuTusa gedekra KOpoHapHOM
apTepun. B nepBom BapuaHTe, CKOpee BCero, pa-
HALMI cHapsag No kacaTtenbHom nospeaun OB ko-
POHAPHOM apTePUN, HAXOOSALLENCS B 30HE NEPBNY-
HOrFO HEeKpPOo3a, Bbl3BaB YACTUYHLIA pa3pbiB apTe-
puun ¢ obpasoBaHnem TpomMOa, KOTOPLI KynupoBan
KPOBOTEYEHME B Nepukapa A0 ero nocneayloLuero
JIM3NPOBAHNS N BO3HUKHOBEHMSI KPDOBOTEYEHMS Ha
15-e cyTtkn. BTopon BapmaHT passBuTua nedekra:
B KopoHapHoO apTepun pacnonaranacb B 30He
BTOPUYHOIO Hekpo3a “MONIEKYNSPHOro coTpsice-
HUS”, 4TO NMPUBESIO K OECTPYKUUM CTEHKN KOPO-
HaApHOW apTepun Ha 15-e CyTKM NOcCne paHeHus
C pas3BUTMEM KpOBOTeYeHuUs B nepukapg (18).

Ob6a BapuaHTa ABNSOTCS akTyaslbHbIMU U MPUBO-
OAT K FPO3HOMY OCNOXHeHuo. B ganbHenwem
nepessaaka 1B no3sonuna 0CTaHOBUTb KPOBOTEYE-
HWe, HO, BEePOSITHO, HECOCTOSATENIbHOCTD LLUBA CMO-
cobcTBOBana 006pa3oBaHMIO MCEBAOAHEBPU3MBI
B 06nactn HanoxeHus wea. CBA3aHO 3TO C TeM,
4TO apTepuanbHas CTeHka bbina y>ke 4eCTPYKTUBHO
N3MEHEHHOWN 1 OT MOJIHOrO pa3pbiBa B NOCAEayO-
LLIEM ee yaepXMBaaM rematoma 1 obpasoasLUne-
ca cnankn B nepukapge. KopoHapHasa ¢wuctyna
B JIK, BeposiTHO, obpas3oBanacb B pes3ynbrare
nepBOHAYabHOM TPAEKTOPUN PaHSALLEro cHapsaa
nmMbo 3po3nM NCEBAOAHEBPU3MbI B 3HAOKAPAE.
B oTnuume ot BpoxaeHHbix K®, cnuBaiowimxcs
B KaMepbl C HU3KMM JaBfieHneM (npasble OTAeNbl
cepaua), “Hawa ¢uctyna” gpeHnposanach B JIXK,
KaMepy C BbICOKUM aaBneHvem. Habntopaeman K
npn 3xoKl B pexwume ponnfiepa nokasbiBana
ApeHnpoaHune kposum n3d 1B B nonoctb JOK TonbKO
BO BpemMs guacTtosbl. C reMoanHaMmnyYeCKon TOHKM
3peHus pucTyna y nauueHTta Obina HebOonNbLIOW
1 He Bbi3blBana CepAEYHON HEQOCTATOYHOCTM UK
3HaUUTENBHOrO “deHomeHa 00KpaabiBaHMS” Ha
MOMEHT OCMOTPA, OOHAKO C TEYEHMEM BPEMEHMU
OHa 0ObIYHO YBENNYMBAETCS B pa3mMepax U MOXeT
BbI3blBaTb NMEperpy3ky cepaua, UwemMnio Mmokap-
Ja, apuTMuio, a Takke pUcK sHgokapauta u pas-
pbiBa Mmuokapaa (19).

AHanu3 nutepaTypbl nokasan gsa OCHOBHbIX
NoaxoAa B Iie4EHMM NOCTTPABMATUYECKMX MOBPEX-
OEHNN KOPOHAapHbLIX COCYO0B: TPagULMOHHOE OT-
KPbITOE XNPYPruyeckoe BMELATENbCTBO U MUHU-
WHBA3NBHOE PEHTIEH3HO0BACKYNISPHOE BMeLlla-
TenbCTBO. [lpM OTKPBLITOM XUPYPruyeCckoM
BMELLUATENbCTBE BbIMNOJIHAETCS NMPSIMOE YLLIMBAHNE
NN pe3ekums NOBPEXOEHHOr0 CerMeHTa cocyaa
C nocneayoLlen peesackynsapusaumnen (a0pTokopo-
HapHbIM LWYHTUPOBaHMeM). Hanpumep, D. Yoshioka
n coasT. (2011) onucann ycnewHoe ypaneHue
FMraHTCKoM MOCTTPaBMaTUYeCKon aHeBPU3MbI
NnpaBo KOPOHAPHOM apTeEpPUN C OOHOBPEMEHHbLIM
LWYHTUPOBAHMEM [OMUCTaNbHOIO pycna pasa npo-
dunakTkm nwemmn (20). B gpyrom cnyvae Tpas-
Matmyeckon aHespu3mbl MMMXXB, 0CNOXHEHHOWN
ductynon B JIK, T.O. Cheng n P.C. Adkins (1973)
BbIMOJIHW/IM OTKPLITYIO PE3EKLUMIO aHEBPU3MATMYE-
CKOro MeLlka M yumBaHue OTBepCTUs GUCTYIbI,
OOCTUTHYB BbI3LOPOBNIEHMS naumeHta (11).
JaHHble onepaLumm BbINOAHAIOTCS B NI@HOBOM MO-
psaKe M TONbKO MPY BO3MOXHOCTU YCTPaHEHUS
NOBPEXAEHNN, BbI3BABLUMX LAHHbLIE OCJIOXHEHMS.
HecoMHEHHO, nNpu TamnoHage cepgua v Apyrux
HEOTNOXHbIX COCTOSIHUSIX NokKadaHa HeMeLeHHas
TOPaKOTOMUS/CTEPHOTOMMUS OJ151 YCTPAHEHUS! XN3-
HeyrpoxaoLLero coctosaHus. B Hawem Habnoge-
HUKM TaK 1 ObI10, Y NAUMeHTa NpU PeELNONBE remMo-
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nepvikapga nocne paHee BbIMOSIHEHHOW MyHKUUW
nepuvkapaa npou3BefeHbl CPoYHasi CTEPHOTOMMS,
peBn3nsa nepukapaa, OCTaHOBKA KPOBOTEYEHUS
13 1B kopoHapHown apTepun. OgHako B nocnenyo-
LeM npu yxXyaweHnn COCTOSIHUS MPU PecTepHo-
TOMUM Bblna MOMbITKA BblAENEHNS NCEBAOAHEB-
p13Mbl, KOTOpas Morna NpUBECTU K €€ pas3pbiBy
nNpsIMO Ha CTOJE, JallbHeNWee BMeLATeNIbCTBO Ha
KOPOHAPHbIX apTEPUSIX B YCIIOBUSIX BOCMANIEHHOT O,
HEOOHOKPaTHO OMEpPMPOBAHHOIO Mepukapga co-
NPSXEHO C KpariHe BbICOKOW MHTpaonepauyioHHON
neTanbHOCTbi0. B nogobHbIX cutyaumax npeanoy-
TUTENbHEE MANTOMHBA3VBHbLIE METOANKM.

B nocnepgHvue pgBa JecaTuneTuss HakomseH
KOJIOCCasbHbIA OMbIT 3HOOBACKYISIPHOIO JIe4eHNs
NOBPEXOEHN KOPOHapHbIX apTepuii. Brnepsble
YyCMELIHOE MCMNOJIb30BaHNE KOPOHAPHOro CTEHT-
rpadTa npm nepdopaumn KOPOHAPHOW apTepun
6bino onucano C. Briguori n coast. B 2000 r. (21).
C Tex nop cTeHT-rpadTbl NPUMEHSIOTCS NpY nep-
dopauum nnn pedekrte KOPOHAPHbLIX apPTEPWU.
MpUMEHUTENBHO K HAlEeMy OMUCAHUIO KIIMHUYe-
CKOro HabntoaeHNs, HECKObKO aBTOPOB cO0OLAaIu
00 yOoayHOM 3aKpbITMM NCEBO0AHEBPU3M UMEHHO
METOAOM CTEeHTMpOBaHus. S. Hong n coaBT. eule
B 2005 r. onmucanum cnyyanm 3HAOOBACKYASPHOro
yCTpaHeHus pedekta KOpPOHApPHOW apTepumn
Yy MOJI040rr0 naumeHTa rnocfie HOXeBOro paHeHus,
y KoToporo o6pasoBanacb NCeBOOaHeEBpPU3Ma
MMXXA. JedekTt 6bl1 yCTpaHEH C MOMOLLbIO CTEHT-
rpadTa (14). B 2025 . S. Kumar n coaBT. Takxe
coobwmnn o cnyyae NOCTTPaBMaTUYECKOW KOpO-
HapHOM NCEBAOAHEBPU3MbI, YCTPAHEHHOW WM-
njaHTaumen CTeHTa 1 C XOPOLIMMU pedybTatamu
nauueHTa 4yepes rog HabniogeHus (13). Hawe
HabnaeHNe NOATBEPXAAET BbICOKY addEKTMB-
HOCTb  9HOOBACKYNSPHOro BMeLlAaTeNbCTBA.
MpenmMyw,ecTtBO 3HAOBACKYNSPHOro MNOAXo4a
B TOM, YTO OH MWHUMW3NPYET TPaBMaTU3aLMIO
cepaLa, CH/UXaeT PUCK MaCCUBHOM KPOBOMNOTEPH,
a Takxe MO3BOJIIeT COXPaHUTb KPOBOTOK B MO-
BPEXOEHHOM cocyde (B ciy4yae MpUMEHEHUs
cteHT-rpadTa) (10). Tako nogxon cornacyercs
C COBPEMEHHBIMW TEHAEHLMSIMW: MO OAHHBIM NnTe-
paTypbl, MUHMWHBA3WBHbIE BMELLATENLCTBA MNpW
nceBOoaHEBPM3Max M apPTEPUOBEHO3HbIX ¢uc-
Tynax pasfivyHoOn 3TUONOTUN U NOKaNn3aumm nme-
0T BbICOKYIO 3(M@PEKTUBHOCTb M HU3KWUIA MPOLEHT
ocnoxHeHun (13, 22). AnbTepHaTMBOWN SBNSIETCS
ambonusauus. JaHHbln MeTon, No3BONSET 3aKPbl-
BaTb TPaBMAaTUYECKYIO aHEBPU3MY METOLOM Cynep-
CenekTMBHOro BBedeHus cnupanen (15). OgHako
ambonumsaumns NoAxXoaMT TONbKO ANS ANCTasbHbIX
nnn HeGONbLUNX BETBEN, [OE X OKKTIO3MS HE KpU-
TUYHA 4719 MMOKapaa Unuv gas MewwoTYyaTbiX aHeB-
pU3M C Y3KOI Lelikon. B Hawem HabnoaeHun

ambonusaums B morna yxyawmTe KpoBOCHabXe-
Hue OokoBoOI cTeHkn JIK, a Takke He MOJIHOCTbIO
okknto3unposaTb K B cBS3M ¢ pa3sutuem adode-
PEHTHOrO KoJijlaTepasibHOro KpoBOTOKa, MO3TOMY
npegnoyTeHne Obl10 OTAAHO CTEHTMPOBAHMIO.

MNpeacTaBneHHoe KAMHWYeckoe HabniogeHve
NOATBEPXAAET TOUKY 3PEHMS psiga aBTOPOB O TOM,
yTo nMoOOE MOCTTPaBMATMYECKOE MOBPEXAEHME
KOPOHapHbIX COCYO0B MOAJIEXUT YCTPaAHEHUIO
HEe3aBMCMMO OT €ro pPasmMepoB U KINHWUYECKUX
NPOSIBIEHNI, MOCKOJIbKY COXPaHSAETCA PUCK Mpo-
rPeccupoBaHnsa CepaevyHon HemoCcTaTo4HOCTH,
paspbiBa aHEBPU3Mbl, MHPEKLMOHHbBIX OCIOXHE-
Huin (10, 17). Jdaxe oTHOCUTENbHO HebonbLuMe
@PUCTYNbI MOMYT NPMBOAUTL K TMNEPANHAMUNYECKON
neperpyske Wan CRyXuTb BXOOHbIMW BOpPOTaMu
019 MHDEKUMOHHOIO SHAOKApAMTa, MO3TOMY WX
PEKOMEHAYIOT YCTPaHUTb MO BOSMOXHOCTW B PaH-
HWe cpoku nocne BbigeneHus (23). Ewe B 80-x ro-
nax XX Beka B nybnukaumsx J.E. Lowe n coasrT.
(1983), G.E. Haas n coaBt. (1986), NnOCBSALLEHHbIX
TPaBMaTUYECKMM KOPOHapHbIM dUCTyNnam, nog-
yepkmMBaeTCs, YTO KOHCepBaTMBHasA BbiXuaaTtesb-
Has TakTMKa He onpaBgaHa, Torga kak njaaHoBoe
3aKpbITMEe GUCTYNbI IPUBOAUT K XOPOLLNM NCX0OaM
(24, 25). Mbl cornacHbl C UX MHEHMEM: N3HaYaslbHO
nocrie nNepBor CTEPHOTOMUN N OCTAHOBKWN KPOBO-
TeyeHns n3 1B cocTtosHne naumeHta 6bi10 OTHO-
cuTenbHO cTabunbHbiM. be3 ycTpaHeHus KO
N NceBAOaHEBPU3MbI NMPOrpeccupoBan 6bl nepu-
KapamT, COXpaHanacb yrpo3a KpoBOTEYEHNSA 1 MO-
BTOpHOW TaMnoHagbl. 3akpbiTne KO n MNKA noseo-
NUNO YCTPaHUTb XU3HEYrPOXatoLLIME OCIOXHEHUS
N NX NOCNeacTBUS.

3aknio4yeHme

MNpoHuKalolwme TpaBMbl cepaua TpebylT He
TONBbKO SKCTPEHHOM MOMOLLM, HO U AANTENLHOrO
nocneayoLlero HabntoaeHns n3-3a pucka oTcpo-
YEHHbIX OCNOXHeHun. MNpencrtaBneHHoe Habno-
JeHVe penkoro covyetaHms nocTrpaBMaTn4eckom
K® 1 nceBpoaHeBpr3Mbl NOAYEPKNBAET BAXXHOCTb
KOMMJIEKCHOI0 NMOAX04Aa W HACTOPOXEHHOCTU Npw
NPOHMKAIOLMX OFTHECTPESIbHBIX PAHEHUSX FTPYLOHON
knetkn. [laxe He3HauYUTEesNbHblE MOBPEXOEHMS
B 06n1acTn cepaua MoryT MpPUBECTU K XU3HEYrpo-
XaloWKMM OCIOXHEHMSM (TamnoHage, KpoBoTe-
YEHMIO) Yepe3 OHU UM Hedenu nocne TpasBMbl.
KOHTPOJIbHbIE AMArHOCTUYECKME MHCTPYMEHTasb-
Hble nccnepoBanus (AxoKr, KT-aHrmorpadwus, ko-
poHaporpadusl) OOKHbI BbIMOAHATLCA NpPU Ma-
nerwemM NOLO3PEHUN Ha TPaBMy WM NOBpexae-
HMWE, YTO MO3BONSET CBOEBPEMEHHO BbISBUTH
OCJIOXHEHUS. JleyeHne noJo6HbIX OCHOXHEHWI
ONTMMasnbHO NPOBOAMUTL B BbICOKOCNELMANN3nNpPo-
BAHHOM LLEHTPE C BOSMOXHOCTAMM KapanoxXmpyp-
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TN N NHTEPBEHUVOHHON KapaMonornn, UCnosb-
3y rMOpuaHyl0 cTpaTeruio — Xupypruyeckoe
yCTPaHeHne TaMnoHaabl U AEeKOMMNPECCUD MUO-
Kapga, 3a KOTOpbIMW clieayeT ManoMHBA3MBHOE
YCTPaHEeHne OCTaBLLUXCHA OCNOXHEHWIA. QHO0BaC-
KYJIIPHbIE TEXHONOrMN aBRSIOTCS 9DPEKTUBHbBIM
1N 6e30MacHbIM METOAO0M NleYeHUs TpaBMaTUYec-
KX nceBooaHeBpu3M U GUCTYST KOPOHAPHbIX ap-
Tepuii, No3Bonsis n3bexaTb OCNOXHEHWUI; MeX-
ONCUUMIMHAPHOE COTPYAHUYECTBO M UHANBUAY-

Objective: To present a clinical case of suc-
cessful treatment of a patient with a cardiac injury
complicated by delayed hemopericardium with the
formation of a pseudoaneurysm and a coronary-left
ventricular fistula.

Introduction. Delayed complications of pene-
trating heart injuries (post-traumatic coronary fistu-
las, pseudoaneurysms) are rare, difficult to diag-
nose, and associated with the risk of tamponade
and death. Multimodal imaging is necessary to
identify such complications, and high-tech medical
care is required for the successful treatment of
combined injuries.

Presentation of a clinical case: a clinical ob-
servation of a patient with combined injuries to the
chest, abdomen, pelvis, and limbs is presented.
On the 15" day after the injury, the patient devel-
oped hemopericardium, and a pericardial punc-
ture, sternotomy with pericardial revision, and liga-
tion of the bleeding diagonal branch of the coronary
artery were performed. In the delayed postopera-
tive period, the patient's condition worsened, and
diagnostic tests (echocardiography, CT scan, coro-
nary angiography), resternotomy, pericardial revi-
sion, and pericardiectomy were performed. During
instrumental diagnostics and intraoperative revision
of the pericardium, a fistula and pseudoaneurysm
of the coronary artery were detected. Endovascular
closure of the coronary artery defects was per-
formed using a stent graft.

Discussion. The combination of coronary ar-
tery pseudoaneurysm and coronary-ventricular fis-
tula is an extremely rare and diagnostically chal-
lenging complication of cardiac injury. Coronary
imaging is essential in cases of chest injury or
contusion. A hybrid approach (decompression and
pericardectomy followed by stent graft implanta-
tion) minimizes the risk of perioperative and post-
operative complications, especially in severely ill
patients with multiple injuries.

Conclusions. Early coronary angiography al-
lows the detection of hidden damage to the coro-

aNbHbIA NOAXO0A4 SABASIOTCS 3aN0roM YCMELIHOro
NeYEHNS HETUMUYHBIX CIIOXHbIX Cy4aeB.

JaHHas cTaTba AONONHAET AaHHbIE NNTepPaTypbl
O MNOCTTPaBMaTMHYECKUX NOPAXKEHUSIX KOPOHAPHbLIX
apTepuii 1 NOATBEPXAAET, YTO NPWU A0KHON Oan-
TE/IbHOCTU U MCMNOIb30BAHNN COBPEMEHHOM BbICO-
KOTEXHONIOTMYHOWM MEeAULUMHCKOM MOMOLLM aaxe
KpanHe peakmne 1 CNoXHble OCNOXHEHNS NPOHMKA-
loLLein TpaBMbl cepaLa MOryT ObITb CBOEBPEMEHHO
pPacno3HaHbl U YCMELLIHO YCTPaHEHbI.

nary arteries after chest contusion or injury. High-
tech medical care minimizes intraoperative and
postoperative complications, especially in severely
ill patients with multiple injuries.

List of abbreviations

CF - coronary fistulas

CAP - coronary artery pseudoaneurysm

ECHO-CG - echocardiography

CT - computed tomography

SST - secondary surgical treatment

APACHE 1l (Acute Physiology, Age, Chronic
Health Evaluation) — a scale for assessing the se-
verity of a patient’s condition in intensive care units

SOFA (Sequential Organ Failure Assessment,
Sepsis-related Organ Failure Assessment) — a scale
for assessing the severity of organ dysfunction in
patients in intensive care units

LAD - anterior interventricular artery

DA - diagonal artery

MPAP — mean pulmonary artery pressure

LVEF - left ventricular ejection fraction

ECG - electrocardiogram

TAPSE (tricuspid annular plane systolic excur-
sion) — systolic excursion of the tricuspid valve an-
nulus, an indicator of right ventricular contractile
function

TIMI (Thrombolysis In Myocardial Infarction) -
classification of coronary artery blood flow velocity

NYHA (New York Heart Association) — functional
classification of heart failure

Introduction

Penetrating heart injuries, whether caused by
peacetime trauma or combat, remain among the
most dangerous and deadly in medical practice.
According to recent studies, more than 80% of vic-
tims with such injuries die at the scene of the acci-
dent without receiving qualified medical care (1).
However, thanks to the development of modern
evacuation methods and timely prehospital care,
more and more patients are surviving the hospital
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stage, even with severe combined injuries. With
timely medical care, survival rates reach 62% for
penetrating heart injuries (2). Despite increased
survival rates, patients who survive the acute phase
of trauma thanks to emergency interventions (peri-
cardiocentesis, sternotomy, etc.), remain at risk of
developing delayed complications due to previ-
ously undiagnosed damage to heart structures and
equally life-threatening complications (2, 3). Such
rare long-term consequences include acquired
coronary fistulas (CF) and post-traumatic pseudoa-
neurysms of the coronary arteries (CAP). Due to
the low incidence of these complications after car-
diac injury, diagnosis is often incomplete, and clini-
cal manifestations may appear days or weeks after
the injury, when doctors become less vigilant and
a false sense of “well-being” sets in. This can lead
to cardiac tamponade and, in some cases, death
(4-6). Historically, congenital forms predominated
in the structure of CF, with an incidence of 0.2-0.4%
of all congenital heart defects (7), but today up to
10% of all CF cases are acquired, in particular, trau-
matic in origin (3). The relevance of the problem is
emphasized by the high frequency of combat chest
trauma, ranging from 4 to 11.6% of all combat inju-
ries, with up to 75.5% of them being penetrating
gunshot wounds, often of a blind fragmentary na-
ture (8). The formation of CAP, the frequency of
which in the general population does not exceed
0.3-5.3% (9), is a challenge in terms of diagnosis
and treatment. These pathologies are associated
with a high risk of fatal complications: rupture of the
CAP and CF with cardiac tamponade, coronary dis-
section, distal thromboembolism, or myocardial is-
chemia due to external compression of the vessel by
hematoma, as well as the development of arrhyth-
mias (10). The combination of CAP with CF draining
into the left ventricle exacerbates hemodynamic
disturbances due to significant blood loss, leading to
rapid progression of heart failure (3). Modern man-
agement of such patients requires a comprehensive
high-tech approach. Advances in medical technolo-
gy provide multidisciplinary teams of cardiac sur-
geons and endovascular surgeons with a wide range
of methods: from open surgical correction with an-
eurysm resection and fistula repair to endovascular
interventions such as the implantation of covered
stents or occlusion devices (11-15).

Accurate preoperative diagnosis using a combi-
nation of imaging methods (echocardiography, CT
angiography, selective coronary angiography),
which allow for accurate localization of foreign bod-
ies and assessment of the anatomy of the coronary
artery vascular bed and its damage in order to plan
the optimal treatment (16). This article describes a
rare case of complications in a heart injury, combin-

ing post-traumatic CF and CAP in a patient with com-
bined shrapnel wounds to the chest, abdomen, and
limbs. Unique and rare cases of combined post-
traumatic heart injury require publication and analy-
sis to develop optimal clinical algorithms and tactics.
There are no similar clinical cases in the Russian lit-
erature, and they are extremely rarely mentioned in
foreign literature (11, 12). Moreover, since the publi-
cation of these articles, medical technology has
continued to develop, and tactics and treatment for
such complications have improved.

Presentation of a clinical case.

Wounded S., 23 years old, no previous history of
heart disease. Suffered combined injuries to the chest,
abdomen, pelvis, and limbs. During evacuation, the fol-
lowing procedures were performed: drainage of the left
pleural cavity due to hemopneumothorax, laparotomy,
suturing of liver wounds, suturing of a through wound of
the stomach, surgical treatment of wounds of the chest,
left forearm, gluteal region, and right lower leg. On the
fifth day, he was transferred to the A.A. Vishnevsky
National Medical Research Center for Vascular Surgery.
Upon admission, due to signs of retroperitoneal hemor-
rhage, the following procedures were performed: relapa-
rotomy, revision of the abdominal organs, opening of
a paracolic hematoma on the right, sanitation and drain-
age of the abdominal cavity.

The patient was diagnosed with: Shrapnel wounds
to the chest, abdomen, pelvis, and limbs. Shrapnel pen-
etrating wounds to both sides of the chest, bilateral he-
mopneumothorax. Shrapnel blind penetrating wound to
the left lung, abdomen with damage to the liver and
stomach. Hemoperitoneum. Multiple shrapnel wounds
to the left forearm. Shrapnel blind wound to the soft tis-
sues of the right gluteal region. Shrapnel blind wound to
the right lower leg. Operations: Thoracocentesis, drain-
age of the left pleural cavity. Laparotomy, revision of the
abdominal organs, wounds of the liver and stomach,
sanitation, drainage of the abdominal cavity. Laparostomy.
secondary surgi treatment of wounds of all locations.
Relaparotomy, revision of abdominal organs, opening
of paracolic hematoma on the right, sanitation and drain-
age of the abdominal cavity. Closure of laparostomy.
Subsequently, dressings were applied to the postopera-
tive wounds and surgical treatment of the wound surfac-
es was performed, along with conservative treatment:
infusion-corrective therapy, antibacterial therapy, pre-
vention of erosive and ulcerative complications, analge-
sics, and anti-inflammatory drugs.

On the 15th day after the injury, his condition wors-
ened, with increasing respiratory failure and discomfort
in the chest area.

The patient complained of shortness of breath, dis-
comfort and pain in the chest, in the area of postopera-
tive wounds, in the limbs, and general weakness. The pa-
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Fig. 1. a - ECG on day 15 after injury; b — ECG after stent graft implantation in the left ventricle.

tient's condition is serious. According to the APACHE I
scale, he scored 4 points (3% probability of death), and
1 point on the SOFA scale. He is conscious, responsive,
and alert. The skin is pale. Body temperature is 37.3°C.
The chest is of normal shape, with slight lag of the left
half during breathing. A drain is installed in the 5th inter-
costal space, through which 200 ml of dark hemorrhagic
discharge was collected. frequency of respiratory move-
ments is 19 per minute. Auscultation reveals vesicular
breathing, weakened in the lower right sections, no rales.
Sp02 is 94% with intranasal oxygen. Heart sounds are
muffled and rhythmic. Blood pressure is 100/60 mmHg.
Heart rate is 104 beats per minute. Sinus rhythm on ECG.
Tongue dry, clean. Abdomen soft, distended, painful in
the area of the postoperative wound. No symptoms of
peritoneal irritation. Peristalsis detected. Dressings dry.
Adequate urine output via catheter.

Obijectively: shrapnel wounds to the chest, abdomen,
and limbs up to 5 mm in diameter are healing by second-
ary tension; postoperative wounds are healing by pri-
mary tension, with no signs of inflammation.

Laboratory tests on day 15:

Complete blood count: Hb - 99 g/L, RBC -
3.44-10"2/L, Ht - 30.3%, WBC - 28.1-10°/L;

Biochemical blood analysis without abnormalities,
except for: CPK - 1076,9 (24-200) U/L, CPK-MB -
46,8 (0-24) U/L, troponin | — 24.4 ng/ml (normal range
up to 29.69 ng/ml);

Coagulogram: prothrombin activity according to
Quincke - 80.7%, INR - 1.12, prothrombin time 13 sec,
APTT - 67.8 sec, fibrinogen according to Clauss —
6.36 g/L.

Presepsin level was 1331 pg/ml (0-200 pg/ml).

Complete urine analysis and other tests showed no
abnormalities.

The injured patient underwent instrumental examina-
tion methods:

ECG on the 15th day after the injury, accelerated si-
nus rhythm was determined. HR 97 per minute. Normal
EOS. Nonspecific change in the repolarization processes
of the lower-lateral wall of the LV (Fig. 1a).

On the 15th day, an echocardiogram reveals effusion
in the pericardial cavity, consisting of two components:
liquid and dense, organized — most likely the pericardi-
um. The total volume of the pericardial cavity is 550 ml.
The organized part has a heterogeneous structure and
closely adheres to the visceral pericardial layer along the
entire length of the left ventricle on the side of the lower
posterior wall, transitioning to the lower wall of the right

ventricle; the maximum thickness is 20 mm. The separa-
tion of the pericardial layers behind the apex of the heart
is 28 mm, behind the free wall of the ventricle is 20 mm.
The right chambers of the heart are compressed, the
free wall of the right atrium collapses. There is a de-
crease in the volume of the left ventricle with the forma-
tion of intraventricular obstruction. LVEF 70%. SDLA
30 mmHg.

Due to the high risk of cardiac tamponade in the in-
tensive care and resuscitation unit, a pericardial punc-
ture was performed under ultrasound guidance. 450 ml
of hemolyzed blood was evacuated. The patient noted an
improvement in his condition, with reduced shortness
of breath.

The next day, the patient's condition worsened, short-
ness of breath recurred, discomfort and chest pain re-
turned, and the following examination was performed:

CT scan of the chest and abdominal cavity. Compared
to the previous CT scan upon admission to the hospital,
which revealed: blind fragmentary contusion of the lower
lobe of the left lung. Bilateral basal infiltration of the
lungs. Bilateral hydrothorax. Left-sided pneumothorax.
Hydropericardium. Pneumoperitoneum. Condition after
median laparotomy, drainage of the abdomen and pelvis.
Foreign body, blind fragmentary rupture of the left glu-
teus maximus muscle and the muscle that straightens
the spine on the right. Infiltration of the right inguinal-
femoral canal. Interstitial pulmonary edema appears,
compression-atelectatic changes in the lungs intensify,
contusions with wound channels in both lungs remain,
metal fragmentin the left lung without dynamics (Fig. 2a).
Resolution of right-sided pneumothorax. Increased bilat-
eral hydrothorax, with the appearance of a gas-liquid
level on the left. The left pleural cavity is drained.
Hydrohemopericardium with dynamic lysis of the hemor-
rhagic component and a slight decrease in thickness.
Metal fragment in the muscle that straightens the spine
on the right without dynamics.

Echo-CG the following day: the threat of cardiac tam-
ponade persists! Effusion is detected in the pericardial
cavity, consisting of two components: liquid and dense,
organized — most likely hemopericardium. The total vol-
ume of the pericardial cavity is 500 ml.

A consultation was held for this patient, at which it
was determined that, due to progressive cardiovascular
and respiratory failure, sternotomy with pericardial revi-
sion to locate the source of bleeding was indicated.

On the 16th day after the injury, the patient underwent
surgery-sternotomy, pericardial revision, suturing of the
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Fig. 2. a — Chest CT scan, with a arrow indicating
a foreign body of metallic density (wounding projectile);
b — Pseudoaneurysm cavity attached to the pericardium.

diagonal artery (DA), sanitation, and drainage. During
the operation, 500 ml of serous fluid was evacuated from
the pleural cavities. The pericardium was tense, and
upon opening the pericardium, approximately 400 ml of
lysed blood was released. Upon examination, the heart
was covered with a hematoma 4 mm thick on the anterior
surface and 20 mm thick on the posterior-lateral and dia-
phragmatic surfaces. After removal of the hematomas
and separation of the adhesions, bleeding occurred, the
source of which was the DA of the anterior interventricu-
lar artery (LAD). The DA was sutured. Sanitation and
drainage of the pericardium were performed.

The following were added to the above conservative
therapy: antifungal therapy, respiratory therapy (breath-
ing exercises, inhalation through a nebulizer).

The early postoperative period proceeded without
complications. On the 2nd and 10th days after surgery,
echocardiography showed that the pericardial layers
were thickened and compacted, with signs of pericardial
effusion. SDLA 30 mmHg. LVEF 64%. TAPSE 17 mm. The
inferior vena cava had a diameter of 17 mm and col-
lapsed by more than 50% during inspiration.

On the 15th day after surgery, echocardiography
showed that the pericardial layers were thickened and
compacted, with approximately 150 ml of pericardial ef-
fusion localized behind the apex of the heart, the anterior
wall of the LV, and the free wall of the right ventricle. in the
pericardial cavity in the area of the lower and lateral walls
of the LV, there is heterogeneous content, separation of
the pericardial layers 15 mm, signs of adhesion in the
indicated area. The dimensions of the heart cavities are
within normal limits. Mitral regurgitation grade 1.
Tricuspid regurgitation grade 1. Pulmonary valve regurgi-
tation grade 1. SDLA 30 mm Hg. LVEF 68%. TAPSE 17
mm. A CT scan was also performed on the 16th day after
surgery: CT image of the condition after sternotomy, ef-
fusion in the pericardial cavity, signs of hematoma in the

pericardial cavity at the level of the upper mediastinum -
no change in volume.

On the 33rd day after the injury, due to the gradual
deterioration of the patient's condition over the course of
a week, manifested by signs of instability with progres-
sive pain syndrome in the area of the postoperative chest
wound over the last three days and signs of pulmonary
edema, as well as CT and echocardiography data, the
following surgery is planned: resternotomy, revision,
pericardial cavity sanitation, partial pericardectomy,
sternum reosteosynthesis.

During the operation, sternum diastasis up to 4 mm is
determined. In the pericardial cavity, there are loose ad-
hesions with cavities in the area of the right atrium, dia-
phragmatic surface, left ventricle with massive fibrin dep-
osition, pericardial adhesion, the pericardium is thickened
to 3 mm. In the area of the DA and LAD projection (area of
the previous DA ligation), a dense-elastic formation meas-
uring 5.5 x 4.0 x 3.0 cm is visualized, fused with the peri-
cardium, located epicardially (Fig. 2b). Arterial blood was
obtained during puncture. Considering the location and
arterial blood obtained during puncture of this formation,
the formation is assessed as a pseudoaneurysm of the
DA. Given the altered topography, inflammatory changes
in the adjacent tissues, and the extremely high risk of
fatal bleeding during the opening of the pseudoaneu-
rysm, it was decided to refrain from open surgery in favor
of endovascular intervention. Rheosteosynthesis of the
sternum was performed using a modified Robichek
technique. Layered wound closure.

The day after the operation, an echocardiogram was
performed: postoperative asynergy of the interventricu-
lar septum contraction. SDLA 30 mmHg. Global systolic
function of the left ventricle and its diastolic function are
not impaired, LVEF 64%. TAPSE 19 mm. On the short
axis of the LV at the level of the basal segment of its an-
terior wall, there is an anechoic formation with clear

lMocTTpaBmarnyeckas apTeprnoBeHO3Hasi UCTyia v NcesaoaHeBpu3Ma KOPOHaPHO apTepun:
Hepacrio3HaHHOEe OCJIOKHEHNE OrHEeCTPEJIbHOIro paHeHus cepaua



PA3SHOE

Fig. 3. Echo-CG. a — the arrow indicates the cavity of the coronary artery pseudoaneurysm; b — CF with the left

ventricle is marked inside the red circle.

'B: 11,05 mm

A 11.46:mm

Fig. 4. Coronary angiogram. a — the white arrow indicates an intramural pseudoaneurysm and fistula of the left anterior
descending coronary artery; b — the black arrow indicates a pseudoaneurysm of the left anterior descending coronary

artery.

walls, a pseudo-contrast effect in its cavity, measuring
2.5 x 3.4 cm, a pseudoaneurysm of the coronary artery
(Fig. 3a). This formation communicates with the LV cav-
ity through a tortuous canal with a diameter ranging from
8 mm (in the thickness of the myocardium of the anterior
and anterolateral walls) to 3 mm directly in the left ven-
tricular cavity—signs of a coronary-left ventricular fistula
(Fig. 3b). Diastolic shunt blood flow is recorded in the left
ventricular cavity and systolic-diastolic blood flow at the
level of the “aneurysm.” The pericardial layers are com-
pacted and thickened, and approximately 100 ml of
pericardial effusion is detected, localized behind the
apex of the heart and the free wall of the right ventricle.

in the pericardial cavity in the area of the lower and lat-
eral walls of the LV, there is heterogeneous content,
separation of the pericardial layers by 10 mm, signs
of adhesion in the indicated area.

On the 35th day after the injury, a coronary angiogra-
phy was performed, which visualized a round metal frag-
ment measuring 2.5 x 2.5 mm in the projection of the left
lung. In the middle third of the left ventricle, a defect
in the vascular wall was visualized with the formation
of a pseudoaneurysm measuring 22.0 x 27.0 mm and
an intramural aneurysm measuring 11.0 x 11.2 mm
with a fistula into the left ventricle cavity (Fig. 4a, b).
The other coronary arteries are unchanged.
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Fig. 5. Coronary angiogram. a — the white arrow indicates a dilated balloon in the LV in the area of the coronary artery
defect with the formation of CF and CAP; b, ¢ — The white arrow indicates a stent graft positioned and then inflated in
the LV defect; d, e — The black arrow indicates the restored LV of the coronary artery with an implanted stent graft and
no filling of the CF and CAP, with fully restored blood flow according to the TIMI Il scale.

After a consultation, it was decided to perform angio-
plasty on the diagonal branch. A loading dose of 600 mcg
of clopidogrel tablets was administered and 2500 units of
heparin solution were added. A guidewire was inserted
into the distal section of the DA beyond the defect area,
a balloon (D - 3.0 mm, L — 15 mm) was positioned in the
area of the suspected vascular wall defect, dilated with
low pressure (Fig. 5a), and angiography was performed,
confirming the absence of signs of extravasation.
A Papyrus stent graft (D — 3.0 mm, L — 26 mm) was im-
planted into the diagonal branch in the defect area by
inflating the balloon once to 6 atmospheres (Fig. 5 b, c¢).
At the end of the procedure, a control coronary angi-
ography was performed - the stent graft was ade-

quately localized, blood flow was TIMI lll; post-trau-
matic pseudoaneurysm and fistula in the left ventricle
were “excluded” from the blood flow (Fig. 5 d, e€). The
ECG showed no signs of ischemia (Fig. 1b). The patient
was prescribed standard dual antiplatelet therapy
for 12 months in the postoperative period.

The patient tolerated all stages of treatment satisfac-
torily. Before discharge, echocardiography showed that
the aneurysm was thrombosed and decreasing in size.
No signs of coronary-left ventricular fistula were detect-
ed, and no systolic flow was detected in the myocardium.
The pericardial layers were compacted and significantly
thickened, with signs of organized pericardial effusion
behind the basal and middle sections of the anterior-
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lateral and lower-lateral walls of the left ventricle.
Postoperative asynergy of myocardial contraction of the
interventricular septum. LVEF 64%. CT scan before dis-
charge: CT picture of the condition after sternotomy, in-
significant effusion in the pericardial cavity, signs of he-
matoma in the pericardial cavity at the level of the upper
mediastinum — no change in volume. Thickening of the
retrosternal tissue. At the time of discharge, 60 days af-
ter the injury, the patient had NYHA functional class Il
(moderate dyspnea on exertion), which was due to re-
peated sternotomy and the consequences of combined
trauma. There was no damage to internal organs (liver,
stomach, limbs) at this time. The condition of the heart in
the long term was a cause for concern: given the partial
pericardectomy, the risk of developing constrictive peri-
carditis was insignificant, but a non-functioning pseu-
doaneurysm resolving in the pericardium could theoreti-
cally serve as a source of infection. In this regard, the pa-
tient was recommended to undergo echocardiography
every 3 months.

Six months after discharge, we conducted a follow-
up assessment. The patient returned to his daily activities
and reported only slight shortness of breath when walk-
ing fast. Repeat echocardiogram: heart chambers are
normal in size, local myocardial contractility is almost
normal (minor hypokinesia of the septum persists, with-
out affecting global function, LVEF 66%). The pericardi-
um is diffusely thickened to 4-5 mm, but mobility is suf-
ficient, with no signs of constriction. There is no pseu-
doaneurysmal cavity, but pericardial thickening is
detected. No pathological shunting is detected in color
Doppler mode. Thus, sustained remission has been
achieved-closure of the fistula and no recurrence of
pseudoaneurysm. The patient continues dual antiplatelet
therapy (aspirin and clopidogrel) and beta-blockers and
feels clinically well. In the medium term, it is expected
that the patient will be able to return to limited physical
activity. The likelihood of late complications, such as
restenosis or stent thrombosis, progression of constric-
tive pericarditis, is considered low but requires dynamic
monitoring. A repeat coronary angiography is planned
in 12 months to check the patency of the stent graft, as
well as regular echocardiograms every 3 months during
the first year. Thus, at the time of the last examination,
the immediate and early results can be considered suc-
cessful: hemodynamics are stable, and the identified
dangerous complications have been completely elimi-
nated.

Discussion

This clinical case is truly unique, presenting
a rare combination of two complications of cardiac
trauma: post-traumatic coronary fistula and coro-
nary artery pseudoaneurysm. There are only a few
similar cases described in the literature. The first
documented case was a successful surgical cor-

rection of a rupture of the anterior descending ar-
tery with the formation of an aneurysm and fistula in
the left ventricle, published by Cheng and Adkins in
1973 (11). In 1996, Tsushima et al. reported a trau-
matic fistula between the anterior descending ar-
tery and a false aneurysm of the left ventricular wall
that developed 6 months after a stab wound (12).
In our case, there is a combination of a coronary-
ventricular fistula and a true coronary pseudoaneu-
rysm. Such combined complications are extremely
rare and difficult to diagnose, as evidenced by the
complications in our case that were not diagnosed
in time (more than 2 weeks after the injury).
Several factors contribute to the difficulty in
identifying such complications. First, upon admis-
sion and during evacuation, the main priority is to
stabilize the patient's condition and eliminate the
immediate threat to life — pneumothorax (drainage
of the left pleural cavity), liver and stomach injuries
(laparotomy, suturing of liver wounds, suturing of
a through wound of the stomach), retroperitoneal
hemorrhage (opening of a paracolic hematoma
on the right). The surgeons' attention was focused
on saving the patient's life, and the patient had no
complaints of pain in the heart area. Given the com-
bined injuries to many organs and systems, unde-
tected damage to the coronary artery may go un-
noticed, especially if the bleeding initially stopped
on its own (tamponaded by blood clots) and was
masked by other injuries. Damage to the DA was
not evident until the pericardium was revised; the
first signs of coronary damage began to appear
only on the 15th day, when signs of hemopericar-
dium appeared. The combination of laboratory and
instrumental data on the 15th day after the injury
indicated the development of a systemic inflamma-
tory response (marked leukocytosis, elevated fi-
brinogen, elevated presepsin) with signs of incipi-
ent coagulopathy and organ damage. High troponin
levels, at the upper limit of normal, and ECG chang-
es indicate signs of myocardial damage, probably
ischemic in nature, according to the second type of
myocardial ischemia against the background of a
developing inflammatory reaction in the body and
anemia. Thus, the patient had all the signs of a se-
vere complication in the form of a combination of an
infectious-inflammatory process, which significant-
ly complicated the detection of a cardiac event.
Damage to the DA was not evident until the pericar-
dium was revised; the first signs of coronary dam-
age began to appear only on the 15th day, when
signs of hemopericardium appeared. Second, the
clinical picture of post-traumatic complications of
heart injuries was nonspecific. The patient's com-
plaints (shortness of breath, weakness, chest dis-
comfort) were not immediately interpreted as signs
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of tamponade, given the presence of postoperative
wounds and the patient’'s generally serious condi-
tion. Even performing an echocardiogram does not
always allow for accurate determination of the na-
ture of the pericardial contents, despite the sensi-
tivity of the method being at least 95%. In our ob-
servation, functional diagnosticians noted “organ-
ized masses” in the pericardial cavity, mistaking
them for ordinary blood clots. Only in retrospect is it
clear that these dense formations corresponded to
the wall of a forming pseudoaneurysm adjacent to
the epicardium. Thus, standard transthoracic echo-
cardiography has limitations in visualizing small
structures in trauma; organized hemopericardium
can mask focal damage to the myocardium and
coronary arteries. To improve diagnostic accuracy,
multimodal imaging is necessary. In our case,
a combination of methods provided valuable infor-
mation: repeated echocardiography over time, CT,
intraoperative revision, and selective coronary angi-
ography. Coronary angiography remains the “gold
standard” in the visualization of coronary lesions.
Our clinical case confirms this fact, as coronary
angiography definitively confirmed the presence of
CF and pseudoaneurysm of the DA, which allowed
us to plan the optimal treatment. In retrospect, it is
clear that in the case of repeated hemopericardi-
um, earlier coronary angiography could have been
considered. Therefore, we believe that all patients
with cardiac injury, in addition to echocardiography,
especially when unexplained pericardial effusion or
areas of myocardial hypokinesis are detected,
should undergo invasive coronary angiography or
noninvasive CT coronary angiography to identify
potentially fatal damage to the myocardium and
heart vessels. The author of another clinical case
shares this opinion, in which CT coronary angiogra-
phy made it possible to diagnose a coronary artery
pseudoaneurysm and eliminate this complication
(13). In our opinion, this approach is correct; failure
to adhere to it may lead to adverse outcomes,
as confirmed by reports of cases of delayed cardiac
tamponade resulting in death (5, 6).

Our clinical case is also interesting due to the
peculiarity of CAP and CF formation. Unlike a true
aneurysm, in a false aneurysm, one or more layers
of the vascular wall are absent (17). According to
the pathophysiology of gunshot wounds, there are
two possible scenarios for the development of a
coronary artery defect. In the first scenario, the
projectile most likely damaged the coronary artery
in the area of primary necrosis, causing a partial
rupture of the artery with thrombus formation,
which stopped the bleeding into the pericardium
until its subsequent lysis and the onset of bleeding
on the 15th day. In the second scenario, the coro-

nary artery was located in the zone of secondary
necrosis of “molecular concussion,” which led to
the destruction of the coronary artery wall on the
15th day after the injury with the development of
bleeding into the pericardium (18). Subsequently,
ligation of the DA stopped the bleeding, but proba-
bly contributed to the formation of a pseudoaneu-
rysm in the area of the suture, due to the fact that
the arterial wall was already destructively altered,
and was subsequently held together by a hemato-
ma and adhesions formed in the pericardium. The
coronary fistula into the left ventricle was probably
formed as a result of the initial trajectory of the
wounding projectile or erosion of a pseudoaneu-
rysm in the endocardium. Unlike congenital CFs
that drain into low-pressure chambers (right
heart), our fistula drained into the LV, a high-pres-
sure chamber. The CF observed on Doppler echo-
cardiography showed blood drainage from the LV
to the LV only during diastole. From a hemody-
namic point of view, the patient’s fistula was small
and did not cause heart failure or significant “steal
phenomenon” at the time of examination, but over
time it usually increases in size and can cause
heart overload, myocardial ischemia, arrhythmia,
and the risk of endocarditis and myocardial rup-
ture (19).

A review of the literature revealed two main ap-
proaches to the treatment of post-traumatic coro-
nary artery injuries: traditional open surgery and
minimally invasive endovascular intervention. In
open surgery, direct suturing or resection of the
damaged vessel segment is performed, followed
by revascularization (aortocoronary bypass graft-
ing). For example, Yoshioka et al. described the
successful removal of a giant post-traumatic aneu-
rysm of the right coronary artery with simultaneous
bypass of the distal bed to prevent ischemia (20). In
another case of traumatic LAD aneurysm compli-
cated by a fistula into the left ventricle, Cheng et al.
performed open resection of the aneurysmal sac
and suturing of the fistula opening, achieving
recovery of the patient (11). These operations are
performed on a scheduled basis and only when it is
possible to repair the damage that caused the com-
plications. Undoubtedly, in cases of cardiac tam-
ponade and other emergency conditions, immedi-
ate thoracotomy/sternotomy is indicated to elimi-
nate the life-threatening condition. In our case, this
was the case: the patient had a recurrence of he-
mopericardium after a previous pericardial punc-
ture, and an emergency sternotomy, pericardial
revision, and cessation of bleeding from the left
coronary artery were performed. However, when his
condition worsened during resternotomy, an at-
tempt was made to isolate the pseudoaneurysm,
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which could have led to its rupture right on the op-
erating table. Further intervention on the coronary
arteries in conditions of an inflamed, repeatedly
operated pericardium is associated with extremely
high intraoperative mortality. In such situations,
minimally invasive techniques are preferable.

Over the past two decades, experience has
been gained in the endovascular treatment of coro-
nary artery lesions. The first successful use of
a coronary stent graft in coronary artery perforation
was described by Briguori et al. in 2000 (21). Since
then, stent grafts have been used for perforations
or defects in coronary arteries. In relation to our
clinical case report, several authors have reported
successful closure of pseudoaneurysms using the
stenting method. Hong et al. described a case of
endovascular repair of a coronary artery defect
back in 2005: a young patient developed a pseu-
doaneurysm of the left main coronary artery after
a stab wound, and the defect was repaired using
a stent graft (14). In 2025, Kumar et al. also re-
ported a case of post-traumatic coronary pseudoa-
neurysm repaired by stent implantation, with good
patient outcomes after one year of follow-up (13).
Our case confirms the high effectiveness of endo-
vascular intervention. The advantage of the endo-
vascular approach is that it minimizes trauma to the
heart, reduces the risk of massive blood loss, and
also allows blood flow to be maintained in the dam-
aged vessel (in the case of stent graft use) (10).
This approach is consistent with current trends: ac-
cording to the literature, minimally invasive inter-
ventions for pseudoaneurysms and arterio-venous
fistulas of various etiologies and localization are
highly effective and have a low percentage of com-
plications (13, 22). Embolization is an alternative,
this method allows closing a traumatic aneurysm
by superselective spiral insertion (15). However,
embolization is suitable only for distal or small
branches, where their occlusion is not critical for
the myocardium, or for saccular aneurysms with
a narrow neck. In our case, embolization of the di-
agonal branch could impair the blood supply to the
LV lateral wall, as well as incompletely occlude CF,
due to the development of efferent collateral blood
flow, therefore stenting became the preference.

The presented clinical case confirms the point of
view of a number of authors that any post-trau-
matic damage to the coronary vessels must be
eliminated, regardless of its size and clinical mani-
festations, since the risk of progression of heart
failure, rupture of an aneurysm, and infectious
complications remains (10, 17). Even relatively

small fistulas can lead to hyperdynamic overload or
serve as an entrance gate for infectious endocardi-
tis, therefore they are recommended to be elimi-
nated as early as possible after detection (23).
Back in the 80s of the XX century, in the publica-
tions of Lowe et al. and Haas et al., devoted to trau-
matic coronary fistulas, emphasize that conserva-
tive wait-and-see tactics are not justified, whereas
planned closure of the fistula leads to good out-
comes (24, 25). We agree with their opinion: ini-
tially, after the first sternotomy and stopping the
bleeding from the DA, the patient’s condition was
relatively stable. Without the elimination of CF and
pseudoaneurysm, pericarditis would have pro-
gressed, and the threat of bleeding and repeated
tamponade would have persisted. The closure of
CF and PCA allowed to eliminate life-threatening
complications and their consequences.

Conclusion

Penetrating heart injuries require not only emer-
gency care, but also long-term follow-up due to the
risk of delayed complications. The presented case
of a rare combination of post-traumatic CF and
pseudoaneurysm underscores the importance of
an integrated approach and vigilance in penetrating
chest wounds. Even minor injuries in the heart area
can lead to life-threatening complications (tampon-
ade, bleeding) days or weeks after the injury;
Follow-up diagnostic instrumental examinations
(echocardiography, CT angiography, coronary an-
giography) should be performed at the slightest
suspicion of injury or damage, which allows timely
detection of complications. Treatment of such
complications is optimally carried out in a highly
specialized center with the capabilities of cardiac
surgery and interventional cardiology, using a hy-
brid strategy — surgical elimination of tamponade
and myocardial decompression, followed by mini-
mally invasive elimination of the remaining compli-
cations.; Endovascular technologies are an effec-
tive and safe method of treating traumatic pseu-
doaneurysms and coronary artery fistulas, avoiding
complications; interdisciplinary collaboration and
an individual approach are the key to successful
treatment of atypical complex cases. This article
complements the literature data on post-traumatic
coronary artery lesions and confirms that with
proper vigilance and the use of modern high-tech
medical care, even extremely rare and complex
complications of penetrating heart injury can be
recognized and successfully eliminated in a timely
manner.

Ne 83, 2025



MISCELLANEOUS

Cnucok nutepartypbl [References]

1.

10.

11.

12.

13.

Zong Z.W., Wang Z.N., Chen S.X. et al. Chinese expert con-
sensus on echelons treatment of thoracic injury in modern
warfare. Mil Med Res. 2018, 5 (1), 34.
https://doi.org/10.1186/s40779-018-0181-6

Tyburski J.G., Astra L., Wilson R.F. et al. Factors affecting
prognosis with penetrating wounds of the heart. J. Trauma.
2000, 48 (4), 587-590; discussion 590-591.
https://doi.org/10.1097/00005373-200004000-00002
Said S.A., Schiphorst R.H., Derksen R., Wagenaar L.J.
Coronary-cameral fistulas in adults: Acquired types (second
of two parts). WId J. Cardiol. 2013, 5 (12), 484-494.
https://doi.org/10.4330/wjc.v5.i12.484

Martin R., Mitchell A., Dhalla N. Late pericardial tampon-
ade and coronary arteriovenous fistula after trauma.
Br. Heart J. 1986, 55 (2), 216-218.
https://doi.org/10.1136/hrt.55.2.216

Xing J., Li S., Zhang L. et al. Fatal delayed cardiac tam-
ponade due to rupture of micropseudoaneurysm of left
anterior descending coronary artery following stab to the
chest. Cardiovasc. Pathol. 2015, 24 (4), 241-243.
https://doi.org/10.1016/j.carpath.2014.11.006

Bartoloni G., Trio F., Bartoloni A. et al. A fatal stab wound
causing selective injury to the left anterior descending
coronary artery, myocardial infarction and delayed cardiac
tamponade. Forensic. Sci. Int. 2013, 229 (1-3), e16-8.
https://doi.org/10.1016/j.forsciint.2013.03.023

Fusco A.S., de Nazaré Miziara Oliveira A., Cunali V.C.A.
et al. Fistula coronario-cavitéria e dilatagdo aneurismatica.
Arq. Bras. Cardiol. Imagem. Cardiovasc. 2020, 33, abc. 83.
Bacunbes A.HO., O6enbyak W.C. MynbTcpesoBas
KOMMbIOTEPHAs TOMOrpadus B AMarHOCTVKE NOBPEXAEHNIA
MarucTpasbHbIX COCYLOB MPU OrHECTPEeSibHOW TpaBme
rpyav. PervioHapHoe KpoBOOOpaLLeHNe v MUKPOLMPKY-
naums.2019,18(1),31-38. https://doi.org/10.24884/1682-
6655-2019-18-1-31-38

Vasil’'ev A.Yu., Obelchak I.S. Multidetector computed
tomography in the diagnosis of lesions of the main vessels
for gunshot injury of the chest. Regional Blood Circulation
and Microcirculation. 2019, 18 (1), 31-38. https://doi.
org/10.24884/1682-6655-2019-18-1-31-38 (In Russian)
Sherif S.A., Tok 0.0., Taskdyll O. et al. Coronary artery
aneurysms: a review of the epidemiology, pathophysiology,
diagnosis, and treatment. Front. Cardiovasc. Med. 2017,
4, 24. https://doi.org/10.3389/fcvm.2017.00024

Biswas S., Hristov B., Kinthala S., Abrol S. Post Traumatic
Pseudoaneurysm of Left Anterior Descending Artery
Presenting as Acute Coronary Syndrome. Cardiol. Res.
2019, 10 (2), 114-119. https://doi.org/10.14740/cr825
Cheng T.0., Adkins P.C. Traumatic aneurysm of left ante-
rior descending coronary artery with fistulous opening into
left ventricle and left ventricular aneurysm after stab
wound of chest. Report of case with successful surgical
repair. Am. J. Cardiol. 1973, 31 (3), 384-390.
https://doi.org/10.1016/0002-9149(73)90273-7
Tsushima Y., Haapanen A., Dean P.B. et al. Traumatic fis-
tula between the left anterior descending coronary artery
and a left ventricular pseudoaneurysm. Cardiovasc. Interv.
Radiol. 1996, 19 (4), 272-274.
https://doi.org/10.1007/BF02577648

Kumar S., Sengupta S., Naqvi A. et al. Stab-Induced
Coronary Pseudoaneurysm Managed With Stenting.
J. Am. Coll. Cardiol. Case Rep. 2025, 30 (9), 103280.
https://doi.org/10.1016/j.jaccas.2025.103280

15.

16.

17.

18.

19.

20.

21,

22.

23.

24,

25.

. Hong S.J., Lim D.S., Kim Y.H. et al. Chest stab wound-

related coronary artery pseudoaneurysm sealed with a
polytetrafluoroethylene-covered stent. Heart Vessels.
2005, 20 (5), 233-235.
https://doi.org/10.1007/s00380-004-0807-3

Firozi A., Shafee O., Farsavian A. et al. Traumatic pseudoa-
neurysm of left anterior descending artery caused by
a thoracic stab wound treated with coil. J. Cardiovasc.
Dis. Diagn. 2014, 2, 173.
https://doi.org/10.4172/2329-9517.1000173

Hinton J.B., Landwehr H.J., Loudon A.M., Moorman M.L.
Retained bullets: to remove or not to remove? Lessons from
two clinical scenarios with intracardiac bullet embolization.
J. Surg. Case Rep. 2024, 2024 (9), rjae584.
https://doi.org/10.1093/jscr/rjae584

Aqgel R.A., Zoghbi G.J., Iskandrian A. Spontaneous coro-
nary artery dissection, aneurysms, and pseudoaneurysms:
a review. Echocardiography. 2004, 21 (2), 175-182.
https://doi.org/10.1111/j.0742-2822.2004.03050.x
Manykosckuii B.A., Tynynos A.H., bargacapbsHy, B.IL v gp.
OrHecTpenbHble paHeHWs rpyau, XMBOTa, Tada WM No3Bo-
HOYHMKa: PykoBoacCTBO Ans Bpaden. M.: “I'9OTAP-Meauna”,
2022. 240 c. ISBN 978-5-9704-6558-5.
https://doi.org/10.33029/9704-6558-5-CPS-2022-1-240
Manukovsky V.A., Tulupov A.N., Bagdasaryants V.G. et al.
Gunshot wounds of the chest, abdomen, pelvis, and spine:
A guide for physicians. Moscow: GEOTAR-Media, 2022.
240 p. ISBN 978-5-9704-6558-5. https://doi.org/
10.33029/9704-6558-5-CPS-2022-1-240 (In Russian)
Tang W., Xiang K., Zhou H. et al. Case report: Surgical
management of a rare right coronary artery fistula with
a giant pseudoaneurysm compressing the pulmonary
vein in a young patient. Front. Cardiovasc. Med. 2023, 10,
1233873. https://doi.org/10.3389/fcvm.2023.1233873
Yoshioka D., lzutani H., Ryugo M. et al. Asymptomatic giant
traumatic right coronary artery pseudoaneurysm caused
by sternal fracture. Ann. Thorac. Surg. 2011, 92 (2), e33-
35. https://doi.org/10.1016/j.athoracsur.2011.03.046
Briguori C., Nishida T., Anzuini A. et al. Emergency poly-
tetrafluoroethylene-covered stent implantation to treat cor-
onary ruptures. Circulation. 2000, 102 (25), 3028-3031.
https://doi.org/10.1161/01.cir.102.25.3028

MBaHoB A.B., Anusapos PA., MeaHoB B.A., LLlabaes PM.,
MakcaHoB C.[., Xauaea C.P. 9HaoBackynspHoe neyeHne
NPV paHEHNV FPYAHON a0PThl M €€ BETBEN. MexayHapoaHbIv
XKYPHaJ1 MHTEPBEHUMOHHOW KapanoaHrnonormm. 2024, 78 (3),
48-62. https://doi.org/10.24835/1727-818X-78-48
Ivanov A.V., Aliyarov R.A., lvanov V.A., et al. Endovascular
treatment for injury of the thoracic aorta and its branches.
International Journal of Interventional Cardioangiology.
2024, 78 (3), 48-62.
https://doi.org/10.24835/1727-818X-78-48 (In Russian)
Nepal S., Annamaraju P. Coronary Arteriovenous Fistula.
2022 Oct 13. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing, 2025. PMID: 32119505

Lowe J.E., Adams D.H., Cummings R.G. et al. The natural
history and recommended management of patients with
traumatic coronary artery fistulas. Ann. Thorac. Surg. 1983,
36 (3), 295-305. https://doi.org/10.1016/s0003-
4975(10)60132-4

Haas G.E., Parr G.V,, Trout R.G., Hargrove W.C. 3rd. Traumatic
coronary artery fistula. J. Trauma. 1986, 26 (9), 854-857.
https://doi.org/10.1097/00005373-198609000-00015

lMocTTpaBmarnyeckas apTeprnoBeHO3Hasi UCTyia v NcesaoaHeBpu3Ma KOPOHaPHO apTepun:
Hepacrio3HaHHOEe OCJIOKHEHNE OrHEeCTPEJIbHOIro paHeHus cepaua



PA3SHOE

CBepeHunsa 06 aBTopax [Authors info]

LLlaGaeB Padaanb MapaToBuuy - kaHa. Mea. Hayk, Bpay otaenequs PXMAJ1 OreY “HMULL BMT - LieHTpanbHblii BOEHHbI KIUHUYECKII
rocnutans umeHn A.A. BuwHesckoro” MuHucTtepctBa 060poHbl Poccuiickoit @epepaumn, KpacHoropck, MockoBckast 061.;
JOLEHT Kadenpbl PeHTTeHIHA0BACKYNSAPHbIX METOA0B AnarHocTuky 1 nevenuns ®reQY BO “POCBMOTEX”, Mocksa.
https://orcid.org/0000-0003-9595-3028. E-mail: rafael.shabaev@yandex.ru

WBaHoB Anekcanap Bnagumuposuy — 3aseayiowmii otaenednem PXMOJT OreY “HMULL BMT - LieHTpasnbHbIil BOEHHBIV KIIMHWYECKHIA
rocnutans uMeHn A.A. BuwHesckoro” MwuHobGopoHbl Poccum, KpacHoropck, MockoBckasi 065.; npenofaBaTens kadeapb
PEHTreH3HO0BACKYNAPHLIX METOA0B AnarHocTukn 1 nevenns GrAQY BO “Poccuiickuin yHuBepeuTeT Apyx6bl HAPOAoB “MeH MNaTtpuca
Jlymym6b1" MuHoBpHayku Poccun; 3aBepytowmii kadeapoit peHTreH3HA0BACKYNSPHBIX METOA0B AnarHocTuku v nevennss GreQy BO
“Poccuiicknii GuotexHonoruyeckuin yuusepeuteT (POCBMOTEX)”, Mocksa. https://orcid.org/0000-0002-3214-2375

MBaHoB Bnagumup AnekcaHppoBu4 — [OKTOP MeA. Hayk, npodeccop, 3acnyxeHHblil Bpay PP, dunnan Gr6BOY BO “BoeHHo-
meamumHekas akagemus uM. C.M. Kuposa” MunucTepcTa 060poHbl Poccuiickoin @enepaumm B r. Mockee, MockBa.
https://orcid.org/0000000333193294

Jinwyk Anexcanap HukonaeBud — 10KTOp Mef. Hayk, Npodeccop, 3acnyxXeHHbli Bpay PO, HauanbHuk LeHTpa kapamoxupyprin Grey
“HMULL BMT - LleHTpanbHblii BOEHHbIA KIMHUYECKWA rocnuTanb umenn A.A. Buwnesckoro” MuHuctepcTa 060poHbl Poccuiickoit
®epepaumn, KpacHoropck, MockoBckas 06n. https://orcid.org/0000-0003-0285-5486

AxveB Maromep WcamyauHOBMY - KaHA. Me[. Hayk, 3aBeAylolWWiA OTAeneHWem nyyeBol amarHoctuku Orey “HMUL BMT -
LleHTpanbHbIii BOEHHbIV KNMHWUYECKUd rocnutanb uMeHn A.A. BuwHesckoro” MunuctepctBa 060poHbl Poccuiickoir denepaumm,
KpacHoropck, Mockogsckas 0611. https://orcid.org/0009-0005-6853-162X

CrapokoHb [MaBen MuxaiinoBuy - [okTop Mef. Hayk, Npodeccop, 3acnyxeHHbli Bpad PO, ctaplumii npenopasatens ¢punuana GreBOY
BO “BoeHHo-meauupmHekas akagemust um. C.M. Knposa” MunncTepctea 060poHbl Poccuiickoin epepaumn B . Mockse, Mockea.
https://orcid.org/0000-0002-6512-9361

* Aopec ans nepenucku: LLlabaes Padaanb Mapatosuy - e-mail: rafael.shabaev@yandex.ru

Rafael M. Shabaev - Cand. of Sci. (Med.), doctor of the endovascular methods of diagnosis and treatment department department, FSBI
“National Medical Research Center of High Medical Technologies — A.A. Vishnevsky Central Military Clinical Hospital” of the Ministry
of Defense of the Russian Federation, Krasnogorsk, Moscow region; Associate Professor of the Department of endovascular methods
of diagnosis and treatment, Russian Biotechnological University (BIOTECH University), Moscow. https://orcid.org/0000-0003-9595-3028
Alexander V. Ivanov - Head of the endovascular methods of diagnosis and treatment department department, A.A. Vishnevsky Central
Military Clinical Hospital of the Ministry of Defense of the Russian Federation, Krasnogorsk, Moscow region; Lecturer of the Department
of endovascular methods of diagnosis and treatment, People’s Friendship University of Russia named after Patrice Lumumba; Head of the
Department of endovascular methods of diagnosis and treatment, Russian Biotechnological University (BIOTECH University), Moscow.
https://orcid.org/0000-0002-3214-2375

Vladimir A. Ilvanov - Doct. of Sci. (Med.), Professor, Honored Physician of the Russian Federation, Branch of the Kirov Military Medical
Academy of the Ministry of Defense of the Russian Federation in Moscow, Moscow. https://orcid.org/0000000333193294

Alexander N. Lishchuk - Doct. of Sci. (Med.), Professor, Honored Doctor of the Russian Federation, Head of the Center for Cardiac
Surgery, FSBI “National Medical Research Center of High Medical Technologies - A.A. Vishnevsky Central Military Clinical Hospital” of the
Ministry of Defense of the Russian Federation, Krasnogorsk, Moscow region. https://orcid.org/0000-0003-0285-5486

Magomed I. Akhiev - Cand. of Sci. (Med.), Head of Radiation Diagnostics Department, FSBI “National Medical Research Center of High
Medical Technologies - A.A. Vishnevsky Central Military Clinical Hospital” of the Ministry of Defense of the Russian Federation,
Krasnogorsk, Moscow region. https://orcid.org/0009-0005-6853- 162X

Pavel M. Starokon - Doct. of Sci. (Med.), Professor, the branch of the federal state budgetary military educational institution of higher
education “Kirov military medical academy” of the ministry of defense of the Russian Federation in the city of Moscow, Moscow.
https://orcid.org/0000-0002-6512-9361

* Address for correspondence: Rafael M. Shabaev - e-mail: rafael.shabaev@yandex.ru

CraTbg nony4yeHa 15 oktabps 2025 . MpuHaTa B neyaTtb 16 nexkabps 2025 .
Manuscript received on October 15, 2025. Accepted for publication on December 16, 2025.

m Ne 83, 2025



MISCELLANEOUS

ISSN 1727-818X (Print); ISSN 2587-6198 (Online)
https://doi.org/10.24835/1727-818X-83-61

Peanusauua penpoAyKTUBHOU (hYHKLHMU nocne
3M60NMU3aLUM MATOUHbIX apTEPUI NO NoBOAY
UHTPaMypaJibHO-CYOMYKO3HOMW IeHOMHUOMbI

C OOU/IbHBIMU MEHOPPArUAMH U C TAXKENIOU aHEMHEN

A.A. [lybaes®*, I'.P. AckepxaHoB" 2, 3.P. AckepxaHoBa’?, C.M. lacaHryceriHoBa?,
H.A. AbycyeBa?, M.H. Caabikn?, A.A. MaromegoBa’

1 rb0y BO “[arectaHckuii rocyaapCTBEHHbIN MeanUNHCKWI yHuBepcuTeT” MuH3apaBa Poccuu,
Maxa4kana, Poccus

2000 “MeauumHckmii ueHTp uM. P.I1. AckepxaHoBa”, Maxa4kana, Poccus

Munoma matku — pacrnpocTpaHeHHasi J06POKa4YeCTBEHHAas OMyXoJlb, HEPEAKO COMNPOBOXAAKOLLAsCsl aHOMaIlb-
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Realization of reproductive function after uterine
artery embolization for intramural-submucosal
leiomyoma associated with heavy menorrhagia
and severe anemia
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Uterine myoma is a common benign tumor frequently associated with abnormal uterine bleeding and reduced
reproductive potential. Uterine artery embolization (UAE) is considered as an organ-preserving, minimally
invasive alternative to surgical treatment. A clinical case of successful restoration of fertility after UAE
is presented: in three years after the procedure the patient had a spontaneous pregnancy and delivered a
healthy child.

Keywords: uterine myoma; uterine artery embolization; fertility; reproductive function; interventional
radiology
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BeepneHue

Munoma maTkm guarHoctupyetcsa y 25-40%
XEHLMH penpoaykTuBHOro Bospacta um oo 70%
B nepumeHonayse (1). OCHOBHbIMW NMOKa3aHUSIMU
K Ie4EHNIO ABNSIOTCS MeHopparuu, 601eBOi CUHL-
pOM, aHeMuUsi WU PEenpoaykTMBHbIE MnaHbl (2).
Ambonmnzaums MaTouHbix apTepuin (OMA) 3a no-
cnegHue roabl nojiydnna oBHOBMEHHYKD [oOKala-
TenbHyto 6a3y (pekomenagaummn CIRSE 2024, SOGC
2025) (3, 4), 4yTO NO3BONSET paccMaTpPMBaTh €€ Kak
MEeTOZ MepBOM NNHWUM Y TWATeNbHO OTOOPaHHbIX
naumeHTok. Ocobblil MHTEpeC NpeacTaBNsioT AaH-
Hble 0 6epemMeHHOCTH nocne AMA — Tema, kKoTopast
00 2020-x cuntanack cnopHom (5).

KnuHnyeckoe HaGnogeHue

MNaumeHTka 33 net Gbina rocnUTanM3npoBaHa B cTa-
LMoHap ¢ xanobamu Ha 06uJIbHbIE MEHCTPYaLLMK Mo TUMy
MeHopparnm n TaHyme 6011 BHU3Y xnBoTa. o gaHHbIM
Y3W opraHoB Manoro tasa BbISIBJEH MHTPaMypasibHO-
CYOMYKO3HbIA MWOMATO3HbIA y3en MO 3aHeill CTeHKe
MaTtku pasmepamm 74 x 69 x 78 MM C BbIpaXeEHHOM
Backynapuadaumern. MaTka yBenuyeHa OO pPasMepos,
cooTBeTCcTBYlOWMX 11-12 Hep 6GepeMeHHOCTW.
RBC 1,98 (3,8-5,5 - 10'?/n), Hb 69 (130-155 r/n),
MCV 83,0 (80-95 ¢n), MCH 28,4 (27-31 nr), MCHC 34,2
(30,0-38,0 r/n), RDW 14,0 (11,5-14,5).

Opyrue obueknnHnyeckme n BUoxXxmMMmmuyeckmne no-
kasatenu 6e3 OTKIOHEHU, Ceposiornyeckre TecThbl
Ha BUY, HBsAg, HCV — oTpuuatensHbie.

Onepauus

B kayecTtBe npeponepaunoHHON NOAroTOBKM C Le-
Nbl0  KYNMPOBaHUS NMOCTAIMO0AN3ALMOHHOIO BONEeBOro
cuHgpoma 3a 1,5-2 4 0o npoueaypbl BBEOEHO: B OOHOM
dnakoHe: rmoko3a 5% 200 mn + aHanbruH 2,0, keTopon
1,0, 6apanruH 5,0, HoBokauH 20 mn, akTtponua 3 Eq.
B mapTe 2018 r. BbINoNHeHa cenekTnBHas aM60m3aums
06enx MaToyHbIX apTepuii Nog MecTHOW aHecTe3ueil.
JocTyn — 4yepes npaeyto 06LLy0 GeOpeHHYI0 apTepuio,
ycTaHoBneH uHTpoabiocep 5 F MNpoBeneHa katetepu-
3auma MaTo4HbIX apTepuii (puc. 1, 2) ¢ nocnenyoLwmm
BBEAEHMEM ambonuaupytollero matepuana (Contour™
pasmepom 355-500 1 500-710 MKM) NOA PEHTTEHOCKO-
nUYeckuM KoHTponem Jo addekTta “cron-koHTpact”
(puc. 3, 4).

MHTpa- n nocneonepaumoHHbIX OCNOXHEHUA He
3aperncTpupoBaHo. MauneHTke 661U PEKOMEHOOBAHSI
NoCTeNbHbIA pexum 12 4, aHanbreTnyeckas 1 aHTMbak-
TepuanbHaa Tepanusi, OOUNbHbLIA MUTLEBON PEXUM.
Ha 5-e cyTkn naumeHTka BbinucaHa B y40BNETBOPUTESb-
HOM COCTOSIHUM C PEKOMEHZAUMSAMU MO OrPaHUYEHMIO
Gr3nYeckom 1 N0I0BON aKTUBHOCTM Ha 1 MEC 1 KOHTPO-
N0 no mecty xutenbctea (Y3U vepes 3, 6 u 12 mec).

Puc. 1. CenektmBHas aHrmorpamMmma npasor mMaTo4yHoOWn
apTepun.

Puc. 2. CenektnBHasa aHrmorpamMmma fieBOW MaTO4YHOW
apTepun.
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Puc. 3. dmbonmsauns npaBoil MaTo4HOM apTepun Ao
adpdekTa “cTon-koHTpacT”.

Pe3ynbTatsl u oTAaneHHoe Habnogexsve

B AMHamMuke OTMEYEHO YMEHbLUEHWE Pa3MepPOB
MaTkn U MCYE3HOBEHME CUMMNTOMOB FMMEPMEHOPEN.
Yepes 3 roga nocne 3MA y naumeHTKn HacTynmnna camo-
npon3BosibHas 6epeMeHHOCTb, 3aBepLUMBLIAsCS poaa-
MUV 300POBOr0 Masibymka B CPOK. bepemMeHHOCTb 1 poabl
npotekann 6e3 akylepCKUX OCNOXHEHWA. ITO nofa-
TBEPXAAEeT COXPaHHOCTb 1 peanu3aumio penpoaykTns-
HOW GyHKuMn nocne SMA gaxe npu MCXOZHO KPYMHOM
NHTEPCTMLMANIbHO-CYOMYKO3HOM y3ie.

OGcyxneHue

JaHHble o depTunbHOCTM nocne AMA B nocnen-
HWe rofbl CyLLIEeCTBEHHO 0OHOBUANCHL. ECnn paHHme
0630pbl cO00LWanM 0 60/1e€ HA3KOM YaCTOTE HACTY-
nneHns 6epemMeHHOCTM MO CPABHEHMIO C MUOMIK-
Tomuen (6), TO COBPEMEHHbIE AAHHbIE, BK/HOYAKO-
wne MONOAbIX MAUMEHTOK W BbIMNOJIHEHHbLIE MO
CTaHOApTM3NPOBaAHHLIM MPOTOKONaM ambonmnsa-
UMM, AEMOHCTPUPYIOT COMOCTaBMMbIE MOoKa3aTenu
(7-9). Tak, cuctemaTudeckuii 063op X. Yan un co-
aBT. (2023) (10) (n~ 1200) nokasan, 4To bepeMeH-
HOCTb nocne AMA HacTynuna y 35-45% XeHLLWH,
niaHMpoBaBLUMX 3ayaTtue, NMpu 3TOM OTMEYEHO
HeboNblOe MNOBbILIEHWE pUCKa MOCEPOO0BOr0
KpoBoTeueHuss. Bonee no3gHuiA MeTaaHanua
C.E. Bucuri n coast. (2025) (11), BKIOYMBLUMNA
20 net HabMmoaeHn 1 6onee MoI0O0M KOHTUHIEHT,
NPOAEMOHCTPMPOBAN YXe CPEMHIo YacToTy Ha-
cTynneHus 6epemeHHocTn 52,1% (95% AU 46,8-
57,4) n mMegmaHHbI CPOK OO0 3a4atus okoso 15
Mec. Takum 06pasom, Mpu NPUMEHEHUU COBpe-
MEHHbIX 3MBOONN3NPYIOLMX YacTuL, U OBYCTOPOH-

Puc. 4. 3umbonmsauus neBoil MaToyHOM apTepun 0o
adpdekTa “cTon-KoHTpacT”.

Hel cenekTUBHOW TexHukn AMA mMoxeT paccmart-
pUBaTbCS Kak PenpoAyKTMBHO LWaAsWmi meToq,.
BaxHo noayepkHyTb, 4TO B NPeACTaBNEHHOM Hamu
HabnoaeHnn 6epeMeHHOCTb HAacTynuna He B nep-
Bble 6-12 Mec, a cnycTa 3 roga nocne BMellaTenb-
cTBa. OT0 cOOTBETCTBYET AaHHbIM C. Fabre n coasT.
(2024) (12), ykasblBaloLLMM, 4TO YacTb BepeMeH-
HocTel nocne OMA peanusyeTcs B OTAANIEHHbIE
CpOKK (Yepesd 24-36 mec), 0COOEHHO Y XEeHLIMH
ctapiwe 30 neT n Npu cCoYeTaHUM MUOMbI C Npen-
LIECTBYOLWMMM MeHopparuaMmn, CnegoBaTenbHO,
OTCyTCTBME GEPEMEHHOCTU B MEPBbLIA rof nocie
OMA He [OO0MKHO pacueHMBaTbCca Kak Headdek-
TMBHOCTb METOoAa B OTHOLUEHUN EPTUNIbHOCTU.
C KIMHMYECKOW TOYKM 3peHns aaHHoe Habnwae-
HUEe BaXKHO OJ19 PErmoHasbHbIX U MEXANCUMNIN-
HapHbIX LEHTPOB, MOCKOJbKY MOKa3blBAET:
1) BMA MOXET BbINOJHATLCS B YCIOBUSAX 0ObIY-
HOrO XMPYPrnMYeckoro ctaumoHapa npu Haamynum
aHrnorpaduyeckon CTonku; 2) MeTon OencTBu-
TENbHO OPraHOCOXpPaHsoWmMA; 3) penpoayKTuB-
HblA ncxof (poabl 300poBoro pebeHka) BO3MO-
XEH Oaxe Mpu UCXOAHO KPYNMHOM CYOMYKO3HOM
KOMMOHEHTE MUOMBbI.

3aknio4yeHuve

AMmb0M3aLms MaTOYHbIX apTepuii AoMXHa pac-
cMaTpuBaTbCs Kak addEKTMBHBIN 1 Ge30nacHbI
MEeTO[, IEYEHNS CUMMATOMHbIX MUOM Y XEHLLMH pe-
NPOLYKTUBHOro Bo3pacTa. lNpencrasneHHoe Kum-
HMYeckoe HabnoaeHne UTIICTPUPYET HE TOJIbKO
KynMpoBaHMe CHUMMNTOMOB, HO M BOCCTaHOBJIEHNE

Peanusaums penpoayKkTuBHOV QyHKLMV rocsie 3mMO0m3aLmm MaTtoYHbIX apTepuii rno noBosay
MHTPamMypaJsibHO-CyOMYKO3HOV TEHOMUOMbI C OOMIIbHBIMY MEHOPPATrUSIMU 1 C TSXEJI0M aHEMUEN

PENPOAYKTUBHOM BYHKLINN.
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Introduction

Uterine myoma is diagnosed in 25-40% of wom-
en of reproductive age and in up to 70% during the
perimenopause (1). The main indications for treat-
ment are menorrhagia, pain syndrome, anemia,
and reproductive intentions (2). In recent years,
uterine artery embolization (UAE) has gained up-
dated evidence base (CIRSE 2024 and SOGC 2025
guidelines) (3, 4), which allows it to be considered
as a first-line treatment option in carefully selected
patients. Of particular interest are data on pregnan-
cies after UAE, a topic that remained controversial
until the 2020s (5).

Clinical case description

A 33-year-old patient was admitted to the hospital
with complaints of heavy menstrual bleeding consist-
ent with menorrhagia and pulling pain the lower abdo-
men. Pelvic ultrasound revealed an intramural-submu-
cosal myomatous nodule located in the posterior
uterine wall measuring 74 x 69 x 78 mm with marked
vascularization. The uterus was enlarged to a size cor-
responding to 11-12 weeks of gestation. RBC 1.98
(8.8-5.5 + 10?/L), Hb 69 (130-155 g/L), MCV 83.0
(80-95 fl), MCH 28.4 (27-31 pg), MCHC 34.2 (30.0-
38.0 g/L), RDW 14.0 (11.5-14.5).

Other clinical hematology and chemistry parameters
were normal; serological tests for HIV, HBsAg, and HCV
were negative.

Surgery

As preoperative preparation in order to prevent the
post-embolization pain syndrome, the following medica-
tions were administered 1.5-2 hs prior to the procedure
in a single vial: 5% glucose 200 mL + analgin 2.0, ketorol
1.0, baralgin 5.0, novocaine 20 mL, and Actrapid 3 IU. In
March 2018, selective embolization of both uterine arter-
ies was performed under local anesthesia. The access
was obtained via the right common femoral artery, and a
5F introducer was placed. Selective catheterization of
the uterine arteries (Fig. 1, 2) with subsequent adminis-
tration of embolic material (Contour™, 355-500 um and
500-710 um in size) under X ray guidance was per-
formed until the “stop-contrast” (contrast stasis end-
point) effect was reached (Fig. 3, 4).

No intra- or postoperative complications were record-
ed. The patient was advised bed rest for 12 hours, analge-
sic and antibacterial therapy, and increased fluid intake.
On the 5th day, the patient was discharged in fair condition
with recommendations to restrict physical and sexual ac-
tivity for 1 month and to undergo follow-up at the place of
residence (ultrasound at 3, 6, and 12 months).

Outcomes and long-term observation

Over time, a decrease in uterine size and the disap-
pearance of hypermenorrhea symptoms were noted.
Three years after the UAE, the patient had a spontaneous
pregnancy and delivered a healthy boy at full term. There
were no obstetric complications during the pregnancy
and delivery. This confirms the preservation and realiza-
tion of reproductive function after UAE, even in case of an
initially large intramural-submucous nodule.
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Fig. 2. Selective angiography of the left uterine artery.
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Fig. 3. Embolization of the right uterine artery until the
“stop-contrast” effect.

Discussion

In recent years, data on fertility after UAE have
been substantially updated. While early reviews re-
ported lower pregnancy rates compared to my-
omectomy (6), current data, including young pa-
tients and embolizations performed according to
standardized protocols, demonstrate comparable
outcomes (7, 8, 9). Indicatively, a systematic re-
view by X. Yan et al. 2023 (10) (n = 1200) showed
that pregnancy after UAE occurred in 35-45% of
women planning conception, although a slightly
increased risk of postpartum hemorrhage was
noted. A more recent meta-analysis by C.E. Bucuri
et al. 2025 (11), reviewing 20 years of observa-
tions and a younger patients, demonstrated an
average pregnancy rate of 52.1% (95% CI 46.8-
57.4) and a median time to conception of about
15 months. Therefore, with the use of modern em-
bolic particles and bilateral selective technique, UAE
can be considered as a reproductively safe method.
It is important to emphasize that in the case we pre-
sent, pregnancy occurred not in the first 6-12
months, but three years after the intervention. This

Fig. 4. Embolization of the left uterine artery until the
“stop-contrast” effect.

is consistent with data of C. Fabre et al. 2024 (12),
indicating that some pregnancies after UAE occur
in the long term (after 24-36 months), especially
in women over 30 and when myoma is combined
with prior menorrhagia. Consequently, the absence
of pregnancy in the first year after UAE should
not be regarded as a failure of the method in terms
of fertility. From a clinical point of view, this case
is important for regional and interdisciplinary cent-
ers, as it demonstrates: 1) UAE can be performed
in ordinary surgical hospital if angiographic equip-
ment is available; 2) the method is truly organ-pre-
serving; 3) a reproductive outcome (delivery of
a healthy child) is possible even with an initially
large submucous myoma component.

Conclusion

Uterine artery embolization should be consid-
ered an effective and safe treatment method for
symptomatic myomas in women of reproductive
age. The presented clinical case illustrates not
only the resolution of symptoms but also the resto-
ration of reproductive function.

Peanusaums penpoayKkTuBHOV QyHKLMV rocsie 3mMO0m3aLmm MaTtoYHbIX apTepuii rno noBosay
MHTPamMypaJsibHO-CyOMYKO3HOV TEHOMUOMbI C OOMIIbHBIMY MEHOPPATrUSIMU 1 C TSXEJI0M aHEMUEN
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YcnewHas 3aHAOBacKynsipHasa ambonusauyus
NOCTTPaBMaTUYECKOH apTEPUOKABEPHO3HOH
manbgopmauuu (KNMHUYeCKoe HabnoaeHue)

A.A. Acanos*, C.1. Cemutko, JI1.M. Panonoprt, K.B. lonbmucapsiH,
B.B. ®owmeHko, .. MocennaHn

®Oraoy BO lepsbiii MITMY nm. .M. CevyeHoBa MuH3sapasa Poccum (Ce4eHOBCKUI YHUBEPCUTET),
Hay4HO-rpakTn4yeckui LLeHTP MHTePBEHLUMOHHO KapanoaHrnoaoriy KnmHn4yeckoro UeHTpa,
Mocksa, Poccusi

lMeHnnbHas TpaBma (TpaBmMa roJsiI0BOro YJieHa) 3T0o PeAKO BCTPeYaroLascsl natoaorus ¢ 4yactorori 1 Ha 175 000
c/lyHaeB B OTAEJIEHUSIX HEOTJI0XHOV MOMOLLM 110 BceMy Mupy. Elle pexe BCTpeyaroTcsi nepesioMsbl ros0BOro
4/1eHa rpy ero paccsiab/IeHHOM COCTOSIHUM, @ TakXXe COCYANCTbIE MOPaxXeHus, Takne Kak paspbiB KaBEPHO3HOM
aptepuun, rnceBaoaHeBPU3Mbl U apTePUOKaBepPHO3HbIE CBULLM. Kaxabii MoA0OHbIV ciyyal TpebyeT Tiiaresib-
HOro rioaxoga, HabJloAEHUsI U ONMCaHUS, MOCKOJIbKY HaKOIMJIEHHbIM OrbIT SIBISIETCS YPE3Bbl4aliHO MoAe3HbIM
B 3TOV rpyrne nauneHToB. lpegctaBnsem HabmogeHne 40-n1eTHero MyXX4YuHbl C TYNOV TPaBMOM MPOMEXHO-
CTU 1 Tasa nocJse naaeHvsi B JIlOK B METPO, C BTOPUYHLIM JIEBOCTOPOHHUM apTePUOKaBEPHO3HbIM CBULLIOM,
KOTOPbIV 1Ie41IIN PETPOrpaaHor aMbom3aLmeri 4epes3 BETBb BHYTPEHHEN MOJI0BOM apTepun.
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KoHb KT nHTepecoB: aBTopbl 3asBNSIOT 00 OTCYTCTBUM KOH(DIINKTA UHTEPECOB.
UcTouHukn puHaHcupoBaHua: paboTa BbinosiHeHa 6e3 COHCOPCKON NOAAEPXKKM.

Successful endovascular embolization
of the posttraumatic arteriocavernosal malformation
(Clinical case)

D.A. Asadov*, S.P. Semitko, L.M. Rapoport, K.V. Gyul’misaruyan,
V.V. Fomenko, D.G. losseliani

Sechenov First Moscow State Medical University, Scientific and Practical Center of Interventional
Cardioangiology of the Clinical Center, Moscow, Russia

Penile trauma (penis injury) is a rare condition, with an incidence of 1 per 175,000 cases in emergency
departments worldwide. Even more uncommon are penile fractures occurring in the flaccid state, as well as
vascular lesions such as rupture of the cavernosal artery, pseudoaneurysms, and arteriocavernosal fistulas.
Each such case requires a thorough approach, observation, and description, as accumulated experience
is extremely valuable in this group of patients. We present the case of a 40-year-old man with blunt perineal
and pelvic trauma after falling into a subway manhole, with a secondary left-sided arteriocavernosal fistula,
which was treated by retrograde embolization via a branch of the internal pudendal artery.

Keywords: priapism; arteriocavernosal malformation; endovascular embolization
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BeepneHue

OpekTunbHaa ancdyHkuma (3M) — aTo Hecno-
COBHOCTb AOCTUMXEHMUS U/UNW NOAAEPXKAHNS IPEK-
LM MOMOBOrO 4YieHa, JOCTaTO4YHON ANs npoBene-
HMS MOSIOBOr0 akTta, npoposxawuwasacs 6onee
3 Mec (1). Bbicokas pacnpoCTpaHEeHHOCTb AAHHOIO
naToJIoOrM4yeckoro COCTOSIHUA B MONynsumMmn onpe-
OENSeT akTyaslbHOCTb ero NPpoguUNakTukm, guarHo-
CTVKM W nevenust. Mo HapyweHunem O, npuHATO
cyMTaTtb HEBO3MOXHOCTb AOCTMXEHUS 3pekuumu,
0[HaKO CTOViKYI0 6ONE3HEHHYIO 3PEeKLMIo, N3BECT-
HYI0O Kak npuannam, crefyet paccmarpmBaTtb Kak
onHy 13 dopm 3.

Mpwanmuam npeactaBngeTr cobow nartonornmyec-
Kyl0, 3a4acTyld My4MTENIbHO OOJIE3HEHHYIO 3pek-
LU0, KOTOpast COXpPaHAETCs NPy OTCYTCTBUN CEKCY-
albHOro BO30YXXAEHWS!, HE MPOXOOUT NOCNE 3AKYNS-
LM 1 MOXET NMPOAOIKATLCS CBbILE 4 4 4,0 MOMEHTA
NOSly4eHNsT MEAMLMHCKON nomowy. Y OTAESNbHbIX
nauneHToB TakMe 3anmM304bl MOMyT MOBTOPSTHLCS,
0[lHaKo NoaobHOoe XPoHMYEeckoe Te4YeHne BcTpeya-
eTCsl cpaBHUTENBHO peako (2). HaseaHme “npua-
nn3m” BOCXOAMT K UMEHW ApeBHerpedyeckoro 60-
xecTtBa nnogopoaus lNMpuana, cyntTaelerocs no-
KpOBUTENEM Caf0B, BUHOMPALHMKOB U AOMALLUHEro
ckota. B mudonormyeckmx unctovHmkax [Mpuan
OnucbIBaeTCsl Kak CbiH 60rnHn noben (AbpoaunTsl
WM ee PMMCKOrO aHasora), OTamyatoLwminest nocTo-
SAHHOM rMNePTPOPUPOBAHHOWN SPEKLUMNEN, HTO U NO-
CIY>XUJT0 OCHOBAHMEM OJ11 MEPEHOCA Er0 MMEHM Ha
OAHHOE NMaTosIorMyeckoe CoCcTosHME. HecmoTps Ha
OTHOCUTENbHYIO PEOKOCTb, 3TO COCTOSHME OTHO-
CUTCS K YPOJIOTMYECKUM HEOTNOXHBLIM CUTYaLNSAM,
MOCKOJIbKY ANNTENbHASA ULLEMUS KABEPHO3HOM TKa-
HW NPMBOIOMUT K KaBEPHO3HOMY dMOPO3Y, yKopoue-
HWIO MOJIOBOrO 4neHa u ctorkon 3. Kniouyesyio
ponb B PasBuTMM MNpuanu3ma urpaet neHusbHas
1 nepuneHanbHasa TpaBMa, KoTopast MOXeT NpuBo-
OUTb KakK K MWEeMn4yeckon ¢gopme, Tak U K MOCT-
TpPaBMaTMyeCKOMY BbICOKOMOTOYHOMY Mpuanmamy
3a CYeT MNOBPEXAEHUS KABEPHO3HbIX apTepui
N GOPMMPOBAHUA apPTEPUOKABEPHO3HbLIX CBULLEN
UM ncesnoaHeBpu3M. BbICOKOMOTOYHbLIN MOCT-
TpaBMaTMyeCKMin Npuannam TPaaMLMOHHO cunTa-
eTcs 6osiee OGNAronpusTHLIM MO MCXOA4aM, OAHaKO
npuv AnMTENBHOM TEYEHNN N 3a0ePXKe ANarHOCTU-
KU TakKxe onucaHbl ciydyan yTpatbl CMOHTAHHOMN
3PEKLMN 1 XPOHUYECKOro 6oneBoro cuHgpoma (3).

B oToeneHun HeoT/IOKHOM MOMOLUM TPaBMbl
NMOMOBOIrO YJIEHa BCTPEYAOTCS peaKko, OOMH Cy4an
Ha 175 000 obpaltueHuin (4), nosaToMy HeobxoaMma
ObicTpas guarHoctvka. [MoBpexaeHus nosioBoro
yneHa MOryT ObiTb Pe3ynbTaToM MNPOHMUKAKLLMX
M HEeNpOHUKaKLWKUX paHeHun. HenpoHukawowme
paHeHust MOryT NPMBECTU K 00pa3oBaHMIO kKaBep-
HO3HbIX FEMaTOM W NEPENIOMOB; MPU OTCYTCTBUM
CBOEBPEMEHHOI0 JIeYeHUsS 3T MOBPEeXOeHUs
MOTYT NPMBECTU K G1bpo3y nnm 3.

o remogMHaMn4ecKnUM xapakTepucTnkam Bbl-
nensioTt uwemmnyecknin (low-flow), Herwemmnyecknin
(high-flow) 1 peunansumpylowmn npuanndm, npu-
YEM MLLEMMYECKNIA BapuaHT aBnsieTcs Hambonee
4aCTbIM M PaCLLEHMBAETCS KaK yponornieckas aKc-
TpeHHas cuTyauus, Tpebyiolas HeMeaIeHHOM ae-
KOMMPECCHM KaBEPHO3HbIX TeN (5).

Heuwemnyecknin npuanmam, Kak npasuno,
CBSI3aH C Tyrnown nepuHeanbHOW WM NEHUbHOMN
TpaBMOn C GOPMUPOBAHNEM apPTEPUOKABEPHO3-
HOM OUCTYNbI UM NOCTTPaBMaTUYECKUX apTepmo-
BEHO3HbIX ManbdopMaLmin, NPUBOASLLMX K HEKOH-
TPONMPYyEMOMY MNPUTOKY apTepuasbHON KPOBU
B KaBEPHO3HbIE Tena npu COXpaHEHHOM BEHO3HOM
oTTOKE. B OT/MymMe OT MwemMmnyeckoro BapuaHTa,
high-flow-nprnanuam vauwe npotekaeT 6e3 Bbipa-
XEeHHOro 60/1eBOro CUHAPOMA, 4TO crnocobcTByeT
no3gHemMy 0OpalleHNIO U HeOOOLEHKE CEPbE3HO-
CTU COCTOSIHUS Kak MaumMeHTamu, Tak U Bpadamu
o6Lwen npakTrkun. MNpun 9TOM ANTENBHO CYLLLECTBY-
IOLLMIA HENLLEMNYECKMIA NPUanm3m rnocse TpasMbl
MOXET MPUBOAUTbL K PEMOAENMPOBAHUIO KaBep-
HO3HOWM TKaHW U HApPYLUEHUIO 9PEKTUSIbHOMN (PYHK-
UMK1, 0COBEHHO MpPU OTCYTCTBUM CBOEBPEMEHHOM
9HO0BACKYIIPHOM KoppekLumm (6).

CoBpeMeHHblE peKOMEHAALMN MeXAyHapOoa-
HbIX YPOJIOrMYEeCKMX COOOLLECTB MOAYEPKUBAIOT
HeobxoaMmocTb AnddeEpPEHUMPOBAHHON TaKTUKK
BEOEHUNS MaUMEHTOB C NPManM3MoM B 3aBMCUMO-
CTU OT reMOAMHAMMYECKOro Tuna, AJITENbHOCTU
CUMMNTOMOB N 3TUOJIOMMYECKOro ¢akTopa, BKIIO-
yas TpaBMaTUYECKME TMOBPEXAEHUS MOJIOBOrO
yfieHa U NPOMExXHOCTU. [na TpaBMaTU4eckoro
high-flow-npuanmnama knto4eByto POJib UrpatoT He-
MHBa3MBHaa Bu3yanu3aums (LuBeToBOe ponne-
poBckoe ckaHupoBaHue, KT/MP-aHruorpacpwus).
KoHcepBaTvBHOE JieyeHe paccMaTpuBaeTCs Kak
NepBbIV LWar B JIEYEHUN STUX Clly4aeB nog, Habnio-
neHnem B TedeHue 24-48 4, B TeYeHMe KOTOPbIX
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BbIMOJIHAOTCH KOMIMPECCUst MPOMEXHOCTU U Npu-
KnagblBaHWe NbAa C LENblo Bbl3BaTb KABEPHO3HbIN
Ba3ocnasm ans obneryeHms obpasoBaHns CrycTka
n obnutepaumm ceuwa (7). OgHako, ecnm cocTos-
HMe He ynydllaeTcs, cieayeT pacCMOTPETb aHrMo-
rpaduio B COHeTaHMM C CeNeKTUBHOM apTepualib-
HOWM ambonmaaumei, NO3BOAAIOWMX NOATBEPAUTL
HanMymMe apTeprMokaBepHO3HON GUCTYNbI 1 BbINO-
HWTb OPraHOCOXPAHSIOWEE SHO0BACKYNSAPHOE
BMeLLATENbCTBO.

OpHako B nuTepaTtype no-npexHemy orpaHuye-
HO 4Mcno HabnwaeHni U cucTtemaTmyecknx 063o-
poB, nocesLeHHbIX high-flow noctTpaBmartumyecko-
My npuannamy, 4TO OnpenenseT akTyalbHOCTb
aHanmMsa KAMHMKO-AMAarHOCTUYECKUX OCOOEHHO-
CTel 1 pesynbTaToB Pas3INYHbIX BAPMaHTOB UHTEP-
BEHLUMOHHOIO U XMPYPru4eckoro Jie4eHus B 3TOM
rpynne naumMeHToB.

MpuBoanm HabnoaeHne 40-neTHero naumeHTa,
o6patuBweroca B GrAOY BO T[epsbit MIMY
uM. N.M. CeyeHoBa (Ce4yeHOBCKUIA YHMBEPCUTET)
Cc xanobamum Ha anuTenbHyto 0e3060ne3HEeHHYI0
3PEKLMIO NMOJIOBOTO YleHa, MPOAOIKABLUYIOCS OKOJI0
10 gHen nocne Tynon TpaBMbl MPOMEXHOCTMU.

KnunHuyeckoe HaGnogeHue

MaupneHT 40 NeT noayymn Tynyto TpaBMy NPOMEXHO-
CTW NMoce NageHns B IIOK Ha CTaHUMK MeTPO. B pesynb-
Tate nageHus nepeHec ywmb MSArkMx TKaHein npomex-
HOCTM M MoLloHKK. Yepe3d 10-12 gHei nocne TpaBMbl
OTMETWUT CTOWKYIO PUTMAHOCTb Y OCHOBaHWUS MOSOBOr0
yneHa 6e3 BblpaxeHHoOW 6one3dHeHHOCTU. CamocTos-
TenbHO 0bpaTuics K ypoJsiory no MecTy XWUTeNbCTBa,
roe nocne Gu3nkanbHOro 0CMoTpa BbIMOMHUAW YAbTPa-
3BykoBOe uccnenoBaHve (Y3W) nonobix opraHoBs. 1o
naHHbIM Y3W: npaBoe kaBepHO3HOE TENO MOJIOBOro Yne-
Ha 0ObIYHOIN 3XOCTPYKTYPbl, OAHOPOAHO, C €ANHUYHBIMUA
MENKUMM TUNEPIXOreHHbIMU BKIOYEHUSIMU; B JIEBOM
KaBEPHO3HOM Tese Ha YPOBHE MPOMEXHOCTU BU3yanu-
31PYEeTCH aHAXOreHHas BHYTPEHHSAS 30Ha pas3pbiBa, He
BbIXOAALLAS 3@ KOHTYP KABEPHO3HOro Tena, ¢ GecToH4a-
TbIM KOHTYpPOM, pa3mepom o 10 mm. B pexume ugeTo-
BOr0 AYMJIEKCHOIO KAPTUPOBAHMS B 30HE pa3pbiBa BU3Y-
anM3npoBaHO apTEPMOBEHO3HOE (KaBEPHO3HOE) COY-
CTb€ C MOCTOSIHHbIM apPTEPMOBEHO3HbIM COPOCOM.
MNMockonbKy MauMEeHT XanoBancsi Ha OTCYTCTBME OETy-
MECLIEHUWN B TEYEHME NOYTU 2 Hep, eMy Oblla PEKOMEH-
[OBaHa rocnMrtanu3auusi B CTaumoHap ypoJiorm4eckoro
npodbwuns.

MauneHt obpatuncas B KnauHuky yponorum
um. PP. OpoHwTetHa CeyeHoBCKOro YHMBepcuTeTa.
Mpw KAMHMYECKOM OCMOTPE XN3HEHHO BaXHbIE DYHKLIN
Oblnv B HOPME, MOJOBOW YNEH HAX0OMCS B NoJyaperu-
POBaHHOM COCTOSIHMM Yy OCHOBaHUsl, 6€360/1€3HEHHDbIN,

Kanunnsipbl HaMOMHANUCbL B [OCTATOYHOM CTEMEHW.
Kpowme Toro, oynnekCcHoe CKaHMPOBaHWE NOSI0BOro Yne-
Ha Mokasano yCujleHne KpOoBOTOKa B JIEBOI KaBEPHO3-
HOW apTepun. Bce nepedncneHHble faHHbIE yKa3biBalOT
Ha MOCTTPaBMAaTUYECKUIA BbICOKOMOTOYHbIA MpUanmn3m.
MaumeHTy 6bI10 NPeanoxeHo dannonpoTesnpoBaHne
KaK anbTepHaT1UBa BOCCTAHOBNEHWS SPEKTUIILHON PYHK-
UMK, OT KOTOPOW OH BO3OEPXANCH.

MaumeHT 661 HanpaeneH B HILL NHTEPBEHUMOHHOM
kapgunoaHrnonormn CeyvyeHOBCKro YHuBepcuteTa nns
NPOBEAEHNS MYNILTCNNPANbHON KOMMbIOTEPHOM TOMO-
rpaduvm (MCKT) C uenbto OLEHKM Hannyiusi apTepuo-
KaBEPHO3HOr0 CBULLIA U MCEBAOAHEBPU3MbI.

Mo panHbiM MCKT ¢ BHYTPUBEHHBIM KOHTPACTUPO-
BaHMeM: OpiolIHAs aopTa XOPOLIO KOHTpacTMpoBaHa
Ha BCEM MPOTSXEHUW, HE pacluMpeHa. ApTepun noa-
B3[0LUHO-06LLe6eapEHHOr0 CErMeHTa XOPOLLO KOH-
TpacTupoBaHbl, B npaBon OlNA onpeneneTcs cMmellaH-
Has Onsgwka co cteHo3om 10%. OT 3agHero cteosa
NEBOV BHYTPEHHEN NOOB3AO0LUHON apTepum OTXOAUT
BHYTPEHHSAS MonoBas aptepus amametpom 3,3 Mm.
JleBaa BHyTpEHHAS nosoBas aptepus GOpMUPYET My-
OOKyI0 apTepuio NOMOBOro YieHa, Ha YPOBHE CpendHel
TPETU KaBEPHO3HbLIX TEN ONpeaensieTcs apTepuoBe-
HO3Has pucTyna mexay rnybokon apTepuein nosioBoro
yfeHa W JIEBbIM KaABEPHO3HbIM TEJIOM pa3mepamu
8,6 X 6,6 mM. B apTepunanbHyto ¢pasy onpeaensercs 3a-
NOJSIHEHME NIEBOT0 KAaBEPHO3HOro Tefa KOHTPacTUpo-
BaHHOW (apTepunanbHOn) KPOBbIO, B BEHO3HYIO U OTCPO-
YyeHHylo dasbl Habn4aeTcs Takke 3anoSIHEHNE KOH-
TPacTMPOBAHHOM KPOBbIO NPABOro KABEPHO3HOIO Tena
(puc. 1).

MaumeHT 0ObLIYHOrO TENOCNOXeHMUs, 6e3 NULHEN
mMacchbl Tena (poct 175 cm, macca Tena 74 kr, UMT 24).
MaumeHTy npoBedeH psig nabopaTopHbIX MCcenoBa-
HUN, HEOOXOOUMBbIX A9 OLLEeHKM OOLEero CoCToAHUSA
1 BO3MOXHOCTM MPOBEAEHUS OMNepaTyvBHONO BMeLla-
TenbcTBa. 13 0TKIIOHEeHWI OT HOPMbI 0bpaLlaeT Ha cebs
BHVMAaHNE HE3HAYUTESIbHOE MOBbLILLEHME NINMONPOTEN-
HOB BbICOKOV MIOTHOCTU, OCTasIbHbIE MOKA3aTeN B HOP-
M€ M COOTBETCTBYIOT B3POC/NIOMY MyX4uHe. CBOAHbIE
nabopaTopHble AaHHblE NpeacTaBeHbl B Tabavue.

YuntbiBasa xanobbl NaLMeHTa, KNMHNYECKYIO KapTUHY
M OAHHble MHCTPYMEHTaNbHbIX METOO0B AMarHOCTUKU
1 NIeYEHMS, NaUMEeHTy NPeanoXxeHa NHBa3vBHas Cenek-
TMBHas aHrnorpadus BHyTPEHHEN NoAB3A0LIHON apTe-
puUM C 3HAOBACKYNSIPHOM ambonuaauuein natosoru-
4eCcKoro apTepuokaBepHO3HOrO0 COYCTbCS B KayecTBe
MaJIOMHBAa3BHOM OPraHOCOXPaHAIOLLLEN anbTEPHATUBBI.

MeTtoauka cenekTuBHoi ambonnsaynm

Mopa MecTHOM aHecTe3uneln (pacTBop nuaokanHa 2%)
no metoanke CenbanHrepa B NpaByto Jly4EeBYIO apTeEPUIO
Obln ycTaHoBneH uHTpoabtocep 5 Fr (RadioFocus,
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TaGnuua. MepeyeHb nokasaTenei aHanaa KpoBy NaLmeHTa
C aBCOMIOTHLIMM 3HAYEHVAMM PE3Y/ILTATOR

O6LLKMiA aHaNn3 KPOBM

femarokput 42,1%
femornobuH 145r/n
NenkounThbl 6+ 10%/n
JinmdoupnTsl 28,2%
JinmdoupnTsl 29%
JinmdouuTsl, abe. 1,6 - 109/n
MoHouunTbl 4,1%
MoHouunTbl 5%
MoHouuThbl, abce. 0,2 - 10%/n
HenTpodunsl nanoykosaepHble 1%
CO3 no MNaHyeHkoBy 6 MM/u
TpomGouunTbl 235+ 10%/n
Koarynorpamma
A4YTB 275¢
MHO 0,88
durbpuHoreH 2r/n
Broxumunyeckin aHann3 Kposu
AnAT 17,7 epn/n
AnbBymunH 47,7r1/n
AcAT 17,6 en/n
BununpybuH obLunii 7 MKMONb/N
mioko3a 4,9 Mmonb/n
XXeneso 17,4 MkmoOnb/n
Kanui 4,36 MMonb/n
KpeatuHuH 98 Mkmonb/n
KpeaTnHknHasa 104 en/n
JlakTatoermgporeHasa 236 eg/n

MoueBas kucnota

298,9 MkMonb/n

MoueBuHa 7,7 MMonb/n
Hatpwuin 141,8 mmonb/n
O6Lwmin 6enok 69 r/n
C-peakTuBHbIn 6enok 11,2 mr/n

JiunngHein npodunb

Tpurnuuepuapl 2,44 mmonb/n
XonectepuH 4,7 Mmonb/n
XonectepwH JINBI 1,12 mmonb/n
XonectepuH JIMNHM 2,5 Mmmonb/n

Puc. 1. MCKT ¢ BHYTPMBEHHbIM KOHTPACTUPOBAHUEM
TasoBon obnactu. OnpepenserTcs NaTtonornieckoe KoH-
TPacTUpPOBaHWE U3 NIEBOW BHYTPEHHEN MOJSI0OBOM apTe-
puM B NIEBOE KABEPHO3HOE TENO C AEMNOHUPOBAHUEM
KOHTPACTHOrO BeLlecTBa Y OCHOBaHUSA NeBOro Kasep-
HO3HOro Tena.

Ne 83, 2025




CLINICAL CASES

Terumo, 9noHus). OmnarHOCTUYECKUIA Cynepruapo-
dunbHbI kaTteTep Merit Impress Legato 5 Fr 125 ¢cm
NpPOBeAEH M NO3ULMOHNPOBAH B MepPeaHEM CTBOJIE Nle-
BOWM BHYTPEHHEN noaB3O0LHON apTepun, BbINOSHEHA
cenekTuBHas aHrmorpdus, KoTopas BbiSBUNA CBULLE-
BOE COOOLleHME MexAOy BEeTBblO JIEBOM BHYTPEHHEN
NoMOBOW apTepun N OCHOBaHMEM NeBOr0 KaBepPHO3HO-
ro Tena C MHTEHCUBHBLIM KOHTPACTUPOBAHMEM (PEXUM
undpoBo cybTpakLMOHHON aHrmorpadum n ob6paboT-
Ka NOCnefoBaTesibHbIM HaNOXEHNEM BCEX KaapoB)
(puc. 2).

MuTatowasa aptepmus Ha MyMKponpoBoaHuke (Fielder
FC 300 cm) 6bina cynepcenekTMBHO KaTeTepuanpoBaHa
Mukpokatetepom 2,4 Fr 150 cm ¢ TopueBbIM OTBEPC-
Tvem 0,018” (Progreat Terumo, Tokno), KOTOPbIA Obin
no3vuMoHMpoBaH B o06nactn, GAM3KON K COYCTbIO.
CynepcenekTnuBHas aHrunorpadus AOOMONHUTENbBHO
noATeepannaa npupoay cauwa (puc. 3).

B obnacTb NaTtonormyeckoro CoyCcTbsl YCTaHOBEHbI
nBe aMOoNn3npyioLLmMe MAarkme HUTUHOJMIOBLIE Chvpanu
C CUHTEeTUYecKumu BoslokHamu ceveHmem 0,018”, oma-
meTpom 4 MM n gamvHon 2 mm (Nester 18-4/2, COOK,
CLUA) (puc. 4).

KoHTponibHas aHrmorpamma 4epe3 MuKpokaTeTep
noaTBeEpAMIa NOJSIHOE 3akpbITUE CBULLA (pUC. 5).

MHCTpyMEHTapuin U3BMEYEH, HaNOXeHa acenTnyec-
Kas gassias nossaska Ha 4 4. MaumeHT 0OTMETUA NOMHYI0
OETYMECLIEHUMIO HAaYTPO, Xanob He Npeabssnsan. 3atem
naumeHT Obln BbiNMcaH Yepes 24 4 nocne CenekTMBHOM
ambonuzaumm gns nocneaylolwero HabnoaeHus, emy
ObiNM Ha3HavyeHbl NpoduNakTUYeckne neKkapcTBEHHbIE
cpencta (neHtokcupunnmH 400 mr B Tabnetkax [Ba
pasa B AeHb, ButammnHd E 1000 mr B kancynax oamH pa3s
B OeHb n cungeHadun 50 mr B Tabnetkax oauvH pas
B [€Hb), AaHbl PEKOMEHAALMN MO MNUTAHUIO U MOANPU-
Kaumm obpasa Xn3Hu.

Puc. 2. CenektneHasa DSA-aHrmorpadusa nepegHero CTeosa IEBOW BHYTPEHHEN MOAB3A0LLHON apTeEPUM C HaNoxe-
HMEM BCEeX KagpOoB: OTMEYaeTCsl OCTaTO4YHbIM naTonornyeckuii cOpPoc KOHTPaACTUPOBAHHOW KPOBM U3 BETBU S1E€BOWA
BHYTPEHHE NOJI0OBOM apTepumn B NEBOE KaBEPHO3HOE TENO (CTpenka).

Puc. 3. CynepcenektuBHas aHrmorpadus BeTBM BHYTPEHHEN MOMOBOM apTepun (HadanbHas U KOHeYyHast $asbl).
HabniopaeTca cO6pOC KOHTPACTMPOBAHHOM KPOBM B OCHOBaHWE NNEBOr0 KABEPHO3HOI0 Tena (CTpesnka).

YcnelHas aHpoBackynspHasi aMb60m3aLms nocTTpaBMaTnyeckori apTepuoKkaBepHO3HOM
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Puc. 5. CenektmBHas aHrmorpamMmma BETBU JIEBON BHYTPEHHEN MOMNOBON apTepun O (Cneea) U HENOCPEOCTBEHHO
nocne (cnpasa) ambonusauum. CTpenkamm ykasaHo natosiormieckoe apTepnokaBepHO3HOEe CoyCcTbe (Cneea) 1 nosn-

HbIl CTa3 KPOBW nocne ambonusaunn (crpaea).

O6cyxaeHue

BbICOKOMOTOYHLIN NpManmam — MEHeEE pacnpo-
CTPaHEHHbIN TUM NpMann3ama, Bbl3BaHHbIN FEHNTO-
neprHeasnbHOM TPaBMOW C Pa3pbiBOM NELLEPUCTON
apTepun, NpUBOAsLLEN K 0Opa3oBaHNIO apTepuno-
KaBEPHO3HOr0 CBMLLA C 4aCTbiIM HEKOHTPONMpye-
MbIM apTepuasibHbiM MPUTOKOM B JlaKyHapHbIE
nNpocTpaHcTBa newepucTbix Ten (8). KnuHnyeckas
OLleHKa, [ynjekCHOe CKaHMpOBaHWE MOJI0BOro
4JleHa, OUEeHKa reMOoAMHaMUKM MOJI0OBOro 4fieHa
HeobxoaMMbl AN MOATBEPXAEHMS OmarHosa u
ondoepeHumaummn BbiICOKONOTOYHOIO npuann3ma
OT HM3KOMOTOYHOrO U MPEPLIBUCTOr0 npuanmamMa
(9). AmnarHocTyka apTepMOKaBEPHO3HOro CBULLA
MOXET ObITb BbINOJIHEHA PA3/IMYHBIMU METOAAMN,
npv aToM Y3W aBnsgeTcsa npeanoyTuTebHblM MeTO-
Oom Gnarogaps CBOEei 4yBCTBUTENIbLHOCTU, JIerko-
CTW OOCTyNa, HU3KON CTOMMOCTU N HENMHBA3MBHO-
CTW. Y MauMeHTOB C HedaBHen TpaBmon npu Y3U
BbISIBNISIETCS TMMNO3XOreHHass o6nacTb C 4eTKMMU
rpaHuLamMn B KaBepHO3HOM Tefie, C Mpu3HaKkamm
LBETOBOrO [JOMNMJepPOBCKOro KpPOBOTOKA W3 MO-

BPEXAEHHOW KaBepHO3HOW apTepun, TypOyNeHTHO-
rO 1 BbICOKOCKOPOCTHOIO B MecTe cauLua (9).
JleyeHne BbLICOKOMOTOYHOrO Npuanuama npea-
cTaBnseT coboli CTyneHyatbli noaxon, Torga kKak
KOHCEPBATMBHOE JIEYEHME ABASETCS NEPBbIM 3Ta-
NOM JIe4EeHUs], BKJIIO4As KOMMPECCUIO MPOMEXHO-
CTW 1 NeasiHble KOMMPECChI, C 0OLLMM CMOHTaHHBLIM
OOCTMXEHNEM OeTyMecLeHUuMn npumepHo B 60%
cnyyaes (7, 10). Ecnv ynydweHnus HeT, TO apTepuo-
rpacus saBNsSeTCs BTOPOM NUMHUEN NleYeHus Ons
NOATBEPXAEHMS AMArHo3a, nokanndaumm oucty-
Nbl WM NCEBAOAHEBPU3MbI, a TakxkKe ans ee 06nam-
Tepaumm ¢ UCNoJIb30BaHNEM Pa3/INYHbIX MaTepuma-
noB (11). MNpu cenekTnMBHOM aHrnorpadmm MOoxHoO
Habnopatb ObICTPOE 3anofIHEHME KaBEPHO3HbIX
Ten B paHHMe apTepuanbHble dasbl 3a CHET yBe-
JINYEHNST CKOPOCTM KPOBOTOKA, CO340aBaeMoro
GuCTynon, B TO Xe BPeMs MOXHO Habnoaatb
OedekTbl HanoOMHEHNS B KaBEPHO3HbIX apTeEPUsX
N3-3a HanMyng reMaToM Wav noBPEeXAEHUA 3TUX
COCYANCTbIX CTPYKTYP. MNpn undposoi cybTpakum-
OHHOW aHrmorpadum Mbl HENOCPEACTBEHHO HAbNIO-
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0ann apTepuokaBepHO3HbI CBULL, NPeaCTaBeH-
HbI B BUAE COCYOMCTOro “pymsiHUA” APEBOBUOHON
GOopMbI, MOKa3bIBAIOLWErO pacnpeneneHme nopa-
XEHMS B pexuMe peasibHOro BPEMEHU U XapakTe-
PUCTUKM HAMOSHEHUS NPW BBEAEHUN KOHTPACTHOIO
BELLECTBA.

Ha cerogHsawHWin geHb OblI0 MHOFO CNOPOB
0 Hauny4lem martepuvane, UCNoJib3yeEMOM A5 OM-
oonn3aumun, OfHaKO CyLlecTByeT oOLiee MHeHue
O NPEBOCXOACTBE BPEMEHHbIX MaTtepuanos (12),
TaKMX Kak ayTOJIOrMyHbIE KPOBSIHbIE CTYCTKW, refe-
Bas neHa unu rybka, ¢ MUHMMaNbHbIM PUCKOM
OCJIOXXHEHWI, HO, K COXaNleHWIo, PUCK peumamBa
natonorundyeckoro cbpoca coxpaHsietcs. C gpyroi
CTOPOHbI, MOCTOSIHHBbIE HEe pe3opbupyemMbie maTe-
puansl (MUKpocnMpanu, NoJIMBUHUIOBLIE YacTULbl
PVA, ructoakpunoBslii kfieii) MoryT ObITb UCMOJb30-
BaHbl AN NPEeAOTBPALLEHMS peunanBa, OgHAKo OHK
MOryT HecTu 60siee BbICOKMA PUCK OCIIOXHEHWIA,
0COOEHHO MNPV OBYCTOPOHHEN ambonuaauun (12,
13). HakoHew, XMpypruyeckylo nepesBasky CBULLE-
BOro cooOLeHMs1 cneagyeT Takke paccMaTpuBaTh,
HO TONbKO B cly4ae HeapPekTUBHOCTN amMOoNn3a-
LMK 13-3a ee HebnaronpusaTHblx pedynstatos (10).

B HEcKonbKMX HepaHOOMU3NPOBAHHbLIX UCCNe-
[OBaHUsIX cO00LWAN0oCh O YacToTe YCMELUHbIX CIy-
yaeB cenekTuBHOW ambonuzaumm go 89%, Ho,
K COXaNeHnto, HET HaAEXHbIX AaHHbIX, AEMOHCTPU-
PYIOLLMX OTHOCUTESbHbIE MPENMYLLECTBA Pasfiny-
HbIX MaTepuanoB. B Heckonbkux nybamkaumsx yrno-
MUHANNCb MOTEHLMANbHbIE OCNOXHEHWS, BbI3BAH-
Hble CEeNekTMBHOW 3mbonu3aumen, KoTopble
OTHOCMUTESIbHO BbICOKW NPW MCMNOJIb30BaHNM NOCTO-
SIHHbIX MaTepPuUanoB N Npu OBYCTOPOHHEN OKKJO-
3un, BKtovas O[], raHrpeHy noJsioBoro YnexHa, niie-
MU0 SAFOAMYHBIX MbILLLL, KaBepHO3UT K abcuecc
npomexHocTu (14, 15).

TpaBmbl NOMIOBOrO YjeHa BCTPEYAKTCs PeaKo,
a paspblB KABEPHO3HOM apTepun, CBA3aHHbIN C ap-
TEPMOKABEPHO3HbLIM CBULLOM, — elle pexe (16).
HenpoHukatloume Tynble TpaBMbl NOSIOBOrO YieHa
B paccnabneHHoOM COCTOSIHMW OObIYHO BO3HUKAIOT
BCNEeACTBME TPaBMbl MPOMEXHOCTU, NMPU KOTOPON
OCHOBaHMe NOJI0BOr0 YJleHa CAaBAnMBaeTcs No6Ko-
BOWM KOCTbt0. Kak npaBuno, HabnogaeTcs ABycTO-
POHHSAS MHTpPakaBepHO3Hasi remaTomMa, KoTopas
00bI4HO 3aTparmeaeT 6eno4Hyo 060104Ky. OaHako
OCHOBHbIM OCJIOXXHEHMEM 3TOr0 COCTOSHMUSA SBNS-
€TCS BbICOKOMOTOYHbIN npuannam (16, 17).

OHaoBackynsipHoe nevyeHue npuobpeno 60sb-
LUYI0 aKTyaJIbHOCTb B MOCnegHee AecATuneTme ns-
3a ero OypHOro pasBUTUS U 3HAYUTENbHBIX NPen-
MYLLLECTB MO CPaBHEHUIO C APYrMMn MeTodamu,
Takux Kak bosee KOPOTKOE BPEMSI BOCCTAHOBIE-
HUS1, BbICOKOTEXHOJIOTMYHOCTb MHCTPYMEHTapuUs
n ambonmnsatoB, Oonee KOpPOTkoe npebbiBaHUE

B 6onbHMLE, 60oNlee HU3Kas YacToTa OCNIOXHEHWN
N NPenMyLLecTBa MUHUMaNbHO WHBA3MBHOW MPO-
uenypbl. OaHako Takon noaxon TpebyeT XxopoLlero
3HaHWS aHaTOMMK, afeKkBaTHOro npeaBapuTesb-
HOIFO MJIAHMPOBAHUS, WUCMNOJIb30BAHUS KOHTPacTa
N 003 PaAMALNOHHOIO 0BIy4YeHUS.

Matepuanel gns ambonmMsauum BapbUpytoT
OT reneBom NeHbl (XKenaTMHOBOM rybkun) oo YacTu,
cnupanei, OykpunaTta, OHUKCA WAKM ayTONOrmy-
HbIX CT'YCTKOB KPOBW C pa3HOl CTEMNEHbIO ycrnexa.
B HacTosiLlee Bpemsa cnupany pekoMeHaytTcs
Onarogaps ux crnocobHocTK obecnevnBaTb TOY-
Hylo K 6e3onacHylo aMbonM3aLmio, COXpaHss
OCTaBLLYIOCS YacTb 340POBOro cocyna, Gnarogaps
NOCTOSIHCTBY COCTaBa (MeTasu1) NPUMEHEHNE CMu-
panen ¢ CUHTETUYECKUMM BOSIOKHAMW CBOAMUT Be-
POSATHOCTb peLmanBa NpakTUYeckm K Hyso.

3akJilo4eHue

MpencrtaBneHHOEe KAMHMYEcKoe HabnioaeHue
NOAYEPKMBAET, YTO BbLICOKOMOTOYHbIA MPUanmam
ABNAETCA PeOKMM OCNIOXKHEHMEM TYMNOW reHmTone-
PUHEANbHOM TPaBMbl C Pa3pbiBOM KAaBEPHOSIHOW
apTtepum n GopMrUpoBaHMEM apTEPMOKABEPHOSHO-
ro CBULLA, O OMArHOCTUKM KOTOPOro KJTIOYEBYIO
POJb UIPaOT KNMHMYeckasa oueHka, Y3 ¢ uBeto-
BbIM AOMNMIEPOBCKMM KapTUPOBAHNEM U CENIEKTUB-
Has aHrnorpadus. JledeHne HOCUT CTyneH4YaTbln
XapakTep: 0T KOHCEPBATMBHbIX METOAMK (KOMMNpPEC-
CU1Ss, XON0A) C BOBMOXHOWM CMOHTAHHOW OeTymec-
LeHunen [0 9SHAOBACKYNSAPHON CeNIeKTUBHOWN
ambonunaaumm GUCTyNbl, NPUYEM BPEMEHHbIE 3M-
6onm3unpyoLmMe matepuanbl UMEKT MEeHbLINI pUCK
OCNOXHEHWUIA, HO OO0nee BbICOKYD BEPOSITHOCTb
peuuanea, Torga kKak MOCTOSIHHblIE 3MO0nM3aThl
N OBYCTOPOHHASA OKK/IIO3MA acCOLVUPOBaHbI
¢ O0/IbLLIEN HACTOTOM TAXENbIX OCJIOXHEHNIA, BKIIO-
yasa 9/l n nwemnyeckne nospexaeHus. Ha cospe-
MEHHOM 3Tane 3HA0BACKYNSPHbIE BMELLATENbCTBA
paccmaTpuBatoTcsl kak MeTon, Bbibopa 6narogaps
MWUHUMaIbHON MHBA3MBHOCTWU, BO3MOXHOCTU TOY-
HOM loKann3auny NoOpaxeHms N COXPaHEHUIO He-
NOBPEXAEHHOrO0 COCYAMCTOr0 pycna (0COBEHHO
npv UCNONb30BaHUK cnvpasnei), oaHako TpebyloT
BbICOKOM TEXHWYECKOM OCHALLLEHHOCTW, TLlaTesb-
HOro NpenonepauyioHHOro NIaHMPOBAHMUS N CTPO-
roOro KOHTPONS A03bl KOHTPAcTa U PaguaLMOHHOro
00ny4eHus.

Y Hawero naumeHta He Habnwganocb ynayy-
lleHNs B OTBET Ha KOHCEPBATMBHOE fevyeHue,
Ha3Ha4YeHHOe ypPOosnorom, noatomMy Obiia Npoeene-
Ha aHruorpadusa ons NoATBEepPXOeHus amarHosa
n obnuTepauun cBuLA C NOMOLBIO CENeKTUBHOM
apTepuanbHo 3amMbonn3auumn MMUKPOCMIUPaNSMU.
MHTepecHOo, 4TO nocne 3Ton npouenypbl Obina
OOCTUrHyTa CNOHTaHHAsa AETYMECL,EHUMS NON0BO-
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ro 4jeHa B Te4eHMe CYTOK U yuunm 6ecrnokosiume
naumeHTa owyweHus. Metoabl 3HO0BACKYNSIPHOWN
XUPYPrn BbIMNSOAT NPUBEKATENBHO W MepCnek-
TUBHO, OAHAKO, BEPOSATHO, BO3MOXHOCTW 3HAOO-
BaCKYNSPHOI XMPYypPrim coobLL,EeCTBOM YPOSIOroB-
aHOpOJSIOroB HEOOOLUEHEHBLI. TeM HE MEHEE METO-
Obl aMbonM3aumMm O0KHbl OblTb PACCMOTPEHDI
BO BCEX Clly4asx HeulemMmnyeckoro npuanmama
nocse TpaBMbl NOJIOBON 061aCTM Y MYXUYUNH. DHO0-
BackynsapHas Metoauka ambonusauum — 3To Ma-
NIOMHBA3MBHOE BbICOKOTOYHOE BMELLATENbCTBO,
KOTOpPOE CrieayeT paccMatpuBaTtb Kak MeTo, nep-

Introduction

Erectile dysfunction (ED) is the inability to
achieve and/or maintain a penile erection sufficient
for sexual intercourse, persisting for more than
three months (1). The high prevalence of this path-
ological condition in the population determines the
relevance of its prevention, diagnosis, and treat-
ment. ED is commonly defined as the inability to
achieve an erection; however, a persistent painful
erection, known as priapism, should also be con-
sidered as one of the forms of ED.

Priapism is a pathological, often severely painful
erection that persists in the absence of sexual
stimulation, does not resolve after ejaculation, and
may last for more than four hours until medical care
is provided. In some patients, these episodes may
be recurrent, but such chronic form is relatively rare
(2). The name “priapism” derives from the name of
the ancient Greek god of fertility, Priapus, who was
considered the patron of gardens, vineyards, and
livestock. In mythological sources, Priapus is de-
scribed as the son of the goddess of love (Aphrodite
or her Roman equivalent) who had a permanent
hypertrophied erection, which was the reason to
use of his name for this pathological condition.
Despite its relative rarity, this condition belongs
to urological emergencies, as prolonged ischemia
of the cavernous tissue leads to cavernosal fibrosis,
penile shortening, and persistent erectile dysfunc-
tion. A key role in the development of priapism is
played by penile and peripenile trauma, which may
lead to both the ischemic form and post-traumatic
high-flow priapism due to injury of the cavernosal
arteries with the development of arteriocavernosal
fistulas or pseudoaneurysms. High-flow post-trau-
matic priapism is traditionally considered to have
more favorable outcomes; however, with a pro-
longed course and delayed diagnosis, cases of loss
of spontaneous erection and chronic pain syn-
drome have also been reported (3).

BOro Bbibopa B cnyvae HeapPeKTUBHOCTM KOHCEp-
BaTUBHOW Tepanuu. bnarogaps coBepLleHCTBOBa-
HUIO MHCTPYMEHTApuUs BMELLATENbCTBO MOXET
ObITb BbINOAHEHO KOMMOPTHLIM ANS NauneHTa
OOCTYNOM C MPMMEHEHMEM LUMPOKOro CrnekTpa
aMboNnn3auUnoHHbIX MaTepuanos. lNpeacTaBneH-
HOEe KJMHWYEeCcKoe HabnlgeHne OEMOHCTPUPYET
OCYLLLECTBMMOCTb, 3(@EKTUBHOCTb U Besonac-
HOCTb Takoro nogxoa Ans nauMeHToB, KOTOpble
elLle necaTuneTre Hasag cumtanmcb 6e3HaaexHbl-
MW C pagmKkanbHbIM METOOOM KOppekuun npua-
nuama (dbannonpoTe3npoBaHnE).

In emergency departments, penile injuries are
rare, occurring in about 1 in 175,000 patients (4),
so rapid diagnosis is necessary. Penile injuries may
result from penetrating and non-penetrating trau-
ma. Non-penetrating injuries may lead to develop-
ment of cavernosal hematomas or to penile frac-
tures; in the absence of timely treatment, these in-
juries may result in fibrosis or erectile dysfunction.

Depending on hemodynamic characteristics,
there are ischemic (low-flow), non-ischemic (high-
flow), and recurrent forms of priapism, whereby the
ischemic variant is the most common and regarded
as a urological emergency requiring immediate de-
compression of the corpora cavernosa (5).

Non-ischemic priapism is typically associated
with blunt perineal or penile trauma with formation
of an arteriocavernosal fistula or post-traumatic
arteriovenous malformations, leading to uncon-
trolled inflow of arterial blood into the corpora cav-
ernosa with preserved venous outflow. In contrast
to the ischemic variant, high-flow priapism usually
occurs without severe pain syndrome, which often
leads to delayed presentation and underestimation
of the condition severity by both patients and gen-
eral practitioners. At that, long-lasting non-ischem-
ic post-traumatic priapism may lead to remodeling
of the cavernosal tissue and erectile function im-
pairment, particularly in the absence of timely en-
dovascular correction (6).

Current recommendations of international uro-
logical societies emphasize the need for a differen-
tiated management strategy for patients with pria-
pism depending on the hemodynamic type, dura-
tion of symptoms, and etiological factor, including
traumatic injuries of the penis and perineum. In trau-
matic high-flow priapism, noninvasive imaging (color
Doppler scanning, CT/MR angiography) plays a key
role. Conservative management is considered as the
first step in the treatment of such cases, with obser-
vation for 24—48 hours, during which perineal com-
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pression and ice applications are performed in order
to induce cavernosal vasospasm, facilitating clot
formation and fistula obliteration (7). However, if the
condition does not improve, angiography combined
with selective arterial embolization should be con-
sidered, allowing to confirm the presence of an arte-
riocavernosal fistula and to perform an organ-pre-
serving endovascular intervention.

Nevertheless, the literature still contains a limit-
ed number of observations and systematic reviews
addressing high-flow post-traumatic priapism,
which determines the relevance of analyzing the
clinical and diagnostic features and the outcomes
of various interventional and surgical treatment op-
tions in this group of patients.

We present the case of a 40-year-old male
patient, who presented to the Federal State
Autonomous Educational Institution of Higher
Education “First Moscow State Medical University
named after I.M. Sechenov (Sechenov University)
with complaints of a prolonged painless erection of
the penis, lasting about 10 days after blunt trauma
to the perineum.

Clinical case description

The 40-year-old male patient got a blunt trauma after
falling into a manhole at a subway station. As a result of
the fall, he got an injury of soft tissues of the perineum
and scrotum. In 10 to 12 days after the injury, he noted
persistent rigidity at the base of his penis without signifi-
cant pain. He independently consulted a urologist at the
local clinic, where, after physical examination, a genital
ultrasound was performed. According to ultrasound
data: the right corpus cavernosum of the penis has a
normal echostructure, homogeneous, with single small
hyperechoic inclusions; in the left corpus cavernosum at
the level of the perineum, an anechoic internal zone of
rupture is visualized, not extending beyond the contour
of the corpus cavernosum, with a scalloping contour,
measuring up to 10 mm. On color duplex mapping, an
arteriovenous (cavernosal) junction with continuous ar-
teriovenous shunting is visualized in the rupture area. As
the patient complained on the absence of detumescence
for almost two weeks, hospitalization to a specialized
urological department was recommended.

The patient presented to the Clinic of Urology named
after R.F. Fronstein at the Sechenov University. On clini-
cal examination, vital signs were within normal limits;
the penis was in a semi-erect state at the base, painless,
with adequate capillary filling. In addition, duplex scan-
ning of the penis demonstrated increased blood flow
in the left cavernosal artery. All of the above findings
indicated a case of post-traumatic high-flow priapism.
Penile prosthesis implantation was offered to the pa-
tient as an alternative method of restoring erectile func-
tion, but he declined.

The patient was referred to the Scientific and Practical
Center of Interventional Cardioangiology of Sechenov
University for multispiral computed tomography (MSCT)
to assess for the presence of an arteriocavernosal fistula
or pseudoaneurysm.

According to MSCT with intravenous contrast en-
hancing, the abdominal aorta is well visualized through-
out and not dilated. The arteries of the iliac-common
femoral segment are well visualized; in the right common
iliac artery (CIA), a mixed plaque with 10% stenosis
is identified. From the posterior trunk of the left internal
iliac artery (lIA), the internal pudendal artery originates,
measuring 3.3 mm in diameter. The left internal pudendal
artery forms the deep artery of the penis; at the level
of the mid-third of the corpora cavernosa, an arterio-
venous fistula measuring 8.6 x 6.6 mm is identified be-
tween the deep artery of the penis and the left corpus
cavernosum. In the arterial phase, filling of the left
corpus cavernosum with contrast-enhanced (arterial)
blood is observed; in the venous and delayed phases,
filling of the right corpus cavernosum with contrast-en-
hanced blood is also noted (Fig. 1).

The patient has a normal body habitus, without over-
weight (height 175 cm, weight 74 kg, BMI 24). The pa-
tient underwent a number of laboratory tests necessary
to assess his general condition and possibility for surgi-
cal intervention. Among the laboratory abnormalities,
a slight elevation of high-density lipoproteins was noted;
the remaining parameters were within normal limits
and consistent with those for an adult male. Summary
of laboratory data is presented in Table.

Taking into account the patient’s complaints, clinical
presentation, and findings of instrumental diagnostic
methods, invasive selective angiography of the internal
iliac artery with endovascular embolization of the patho-
logical arteriocavernosal junction was proposed to the
patient as a minimally invasive, organ-preserving alter-
native.

Technique of selective embolization

Under local anesthesia (2% lidocaine solution), a 5 Fr
introducer (RadioFocus, Terumo, Japan) was inserted
into the right radial artery using the Seldinger technique.
A diagnostic superhydrophilic catheter (Merit Impress
Legato 5 Fr, 125 cm) was advanced and positioned in the
anterior trunk of the left internal iliac artery; selective angi-
ography was performed, revealing a fistulous junction
between a branch of the left internal pudendal artery and
the base of the left corpus cavernosum with intense opaci-
fication (mode of the digital subtraction angiography and
processing by sequential overlay of all frames) (Fig. 2).

The feeding artery was superselectively catheterized
over a micro-guidewire (Fielder FC, 300 cm) using
a 2.4 Fr, 150 cm microcatheter with a 0.018” end hole
(Progreat, Terumo, Tokyo), which was positioned in the
area close to the junction. Superselective angiography

YcnewHas aHAoBackynsipHas amM00m3aLms MoCcTTPaBMaTUYECKON apTeprokaBepHO3HO

masnbgopmaumy (KnvHu4Yeckoe HaboaeHve)

further confirmed the nature of the fistula (Fig. 3).



KIIMHNYECKUWE HABJIIOAEHWS

Fig. 1. Pelvic MSCT with

enhancement. There is an abnormal opacification from
the left internal pudendal artery into the left corpus
cavernosum with deposition of contrast agent at the
base of the left corpus cavernosum.

Table. List of patient blood parameters with absolute values

Hematology
Hematocrit 42.1%
Hemoglobin 145 g/L
Leukocytes 6+ 10%/L
Lymphocytes 28.2%
Lymphocytes 29%
Lymphocytes abs. 1.6 - 10°/L
Monocytes 4.1%
Monocytes 5%
Monocytes abs. 0.2 - 10°/L
Band neutrophils 1%
ESR by Panchenkov 6 mm/h
Platelets 235 - 10°/L

Coagulogram
APTT 275s
INR 0.88
Fibrinogen 2g/L

Blood chemistry

ALT 17.7 U/L
Albumin 47.7 g/L
AST 17.6 U/L
Total bilirubin 7 umol/L
Glucose 4.9 mmol/L
Iron (Fe) 17.4 umol/L
Potassium 4.36 mmol/L
Creatinine 98 umol/L
Creatinine kinase (CK) 104 U/L
Lactate dehydrogenase (LDH) 236 U/L
Uric acid 298.9 umol/L
Urea 7.7 mmol/L
Sodium (Na) 141.8 mmol/L
Total protein 69 g/L
C-reactive protein (CRP) 11.2mg/L

Lipid profile
Triglycerides 2.44 mmol/L
Cholesterol 4.7 mmol/L
HDL cholesterol 1.12 mmol/L
LDL cholesterol 2.5 mmol/L

intravenous contrast
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Fig. 2. Selective DSA angiography of the anterior trunk of the left internal iliac artery with overlay of all frames: there is
a residual pathological shunt of contrasted blood from a branch of the left internal pudendal artery into the left corpus
cavernosum (arrow).

Fig. 3. Superselective angiography of the branch of the internal pudendal artery (initial and final phases). Shunting of
the contrasted blood into the base of the left corpus cavernosum is visualized (arrow).

Fig. 4. Coils in the area of the target artery, delivered via a microcatheter (arrow).

Two embolizing soft nitinol coils with synthetic fibers, The instruments were removed, and an aseptic com-
0.018” in caliber, 4 mm in diameter and 2 mm in length pressing bandage was applied for 4 hours. The patient
(Nester 18-4/2, COOK, USA), were placed into the area noted complete detumescence in the next morning and

of the pathological junction (Fig. 4). had no complaints. He was discharged 24 hours after
Control angiography through the microcatheter con- selective embolization for further follow-up. The prophy-
firmed complete closure of the fistula (Fig. 5). lactic medications were prescribed (pentoxifylline
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Fig. 5. Selective angiogram of the branch of the internal pudendal artery before (left) and immediately after (right)
embolization. The arrows indicate the pathological arteriocavernosal junction (left) and complete blood stasis after

embolization (right).

400 mg tablets twice daily, vitamin E 1000 mg capsules
once daily, and sildenafil 50 mg tablets once daily), along
with dietary and lifestyle modification recommendations.

Discussion

High-flow priapism is a less common type of
priapism caused by genitoperineal trauma with rup-
ture of the cavernosal artery, leading to the forma-
tion of an arteriocavernosal fistula with frequent
uncontrolled arterial inflow into the lacunar spaces
of the corpora cavernosa (8). Clinical assessment,
duplex scanning of the penis, and evaluation of pe-
nile hemodynamics are necessary to confirm the
diagnosis and to differentiate high-flow priapism
from low-flow and stuttering priapism (9). Diag-
nostics of an arteriocavernosal fistula may be per-
formed using various methods; however, the pre-
ferred method is ultrasound examination due to its
sensitivity, accessibility, low cost, and non-invasive-
ness. In patients with recent trauma, ultrasound
examination reveals a hypoechoic area with well-
defined margins in the corpus cavernosum, with
signs of color Doppler blood flow from the injured
cavernosal artery, turbulent and high-velocity at the
site of the fistula (9).

Treatment of high-flow priapism is a stepwise
approach, with conservative therapy as the first
stage of treatment, including perineal compression
and ice poultices, with general spontaneous detu-
mescence achieved in approximately 60% of cases
(7, 10). If no improvement, arteriography repre-
sents the second-line treatment to confirm the di-
agnosis, localize the fistula or pseudoaneurysm,
and perform its obliteration using various materials
(11). During selective angiography, rapid filling of
the corpora cavernosa in the early arterial phases
may be observed due to increased blood flow ve-
locity created by the fistula; at the same time, filling
defects in the cavernosal arteries may be noted

due to the presence of hematomas or injury to
these vascular structures. On digital subtraction
angiography, the arteriocavernosal fistula is di-
rectly visualized as a tree-like vascular “blush,”
demonstrating the distribution of the lesion in real
time and the filling characteristics during the con-
trast agent administration.

To date, there has been much debate about the
best material for embolization; however, there is
general agreement on the superiority of temporary
agents (12), such as autologous blood clots, gelatin
foam, or sponge, which are associated with a mini-
mal risk of complications, but unfortunately, the risk
of recurrent pathological shunting remains. On the
other hand, permanent non-resorbable materials
(microcoils, polyvinyl PVA particles, histoacryl glue)
may be used to prevent recurrence; however, they
may carry a higher risk of complications, particularly
in cases of bilateral embolization (12, 13). Finally,
surgical ligation of the fistulous junction should also
be considered, but only in cases of embolization
failure due to its unfavorable outcomes (10).

Several non-randomized studies have reported
success rates of selective embolization of up to
89%; but unfortunately, there are no reliable data
demonstrating the relative advantages of different
materials. Several publications have mentioned
potential complications caused by selective embo-
lization, which are relatively frequent when perma-
nent materials are used and in cases of bilateral
occlusion, including erectile dysfunction, penile
gangrene, gluteal muscle ischemia, cavernositis,
and perineal abscess (14, 15).

Penile trauma is rare, and cavernous artery rup-
ture associated with arteriocavernosal fistula is even
rarer (16). Non-penetrating blunt penile injuries in the
flaccid state usually occur as a result of perineal
trauma, when the base of the penis is compressed by
the pubic bone. As a rule, bilateral intracavernosal

Ne 83, 2025



CLINICAL CASES

hematoma is observed, typically involving the tunica
albuginea. However, the main complication of this
condition is high-flow priapism (16, 17).

Endovascular treatment has gained great rele-
vance over the past decade due to its rapid develop-
ment and significant advantages compared with
other methods, such as shorter recovery time, high-
technology instruments and embolization agents,
shorter hospital stay, lower complication rates, and
the advantages of a minimally invasive procedure.
However, such approach requires good knowledge
of anatomy, adequate preliminary planning, and
proper use of contrast agents and radiation doses.

Materials for embolization vary from gel foam
(gelatin sponge) to particles, coils, bucrylate, onyx,
or autologous blood clots, with different rates of
success. Currently coils are recommended due to
their ability to provide accurate and safe emboliza-
tion while preserving the remaining part of healthy
vessel; due to the permanent composition (metal),
the use of coils with synthetic fibers reduces the
recurrence probability to nearly zero.

Conclusion

The presented clinical case emphasizes that
high-flow priapism is a rare complication of blunt
genitoperineal trauma with rupture of the cavern-
osal artery and development of an arteriocavern-
osal fistula, for diagnosis of which, ultrasound with
color Doppler mapping and selective angiography
play a key role in diagnosis. The treatment is step-
wise: from conservative methods (compression,
cold) with possible spontaneous detumescence to
endovascular selective embolization of the fistula.
At that, temporary embolization materials are as-
sociated with a lower risk of complications but
a higher probability of recurrence, whereas perma-
nent embolization agents and bilateral occlusion
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Mamatu Muxauna [lypmuwxaHosrya Anwunbas
A tribute to Mikhail Alshibaya

27 Hosa0psa 2025 roga CKOPOMNOCTUXHO YyLUesn
N3 >XN3HU W3BECTHbIN KapAMOXUPYPT, KPYMHbIN
y4yeHbln, 3aBeayloLlnin KapaonmoxXupypruyeckmum
oTOoeNIeHNEM XUPYPrnMyecKoro sievyeHns uemm-
yeckon 6one3nHn cepaua HMWLL ceppeyHo-cocy-
ancrtonm xupypruv nm. A.H. Bakynesa MunHagpasa
Poccuun, [oKTOp MegnuUMHCKMX Hayk, npodeccop
Muxaunn JypmuiixaHoBuy Anwimnbas.

Muxaunn [JypmuuixaHoBuy 6bi1 HE NPOCTO 3a-
MeyaTesibHbIM BpadoM. OH Gbin nccnegoBatenem
M NepBONpoOXoauemM, XyOOXHUKOM U TBOPLOM,

On November 27, 2025, a prominent Russian
cardiac surgeon and scientist, Head of the
Department of surgical treatment of coronary
heart disease at the A.N. Bakulev National Medical
Research Center of Cardiovascular Surgery of the
Ministry of Health of Russia, Doctor of Medical
Sciences, Professor Mikhail D.Alshibaya, passed
away suddenly.

M.D. Alshibaya was not just a great physician,
but also an excellent researcher, pioneer, and in-
novator, constantly focused on developing new,
original methods for diagnostics and surgical
treatment of the cardiac and vascular diseases.
His fundamental and clinical research provided

vucnbiTaTtesiemM 1 HOBaTOPOM, NPeBpaLLaBLLINM Ca-
Mbl€ CMeJible Hay4Hble FMnoTe3bl B peasibHble
MeTOoOUKM cnaceHusa. Ero dyHoameHTasnbHble
U KIIMHUYECKNE WUCCNenOoBaHUs Nernm B OCHOBY
MHOIMX COBPEMEHHbIX NOAXOA0B K ANArHOCTUKE
1 PEKOHCTPYKTUBHOMY XUPYPrUyeCKoMy IeHEHUIO
naumMeHTOB C NLLEMUYECKOM D01e3HbIO cepaua.

Konnern, opy3bs, MHOFOQYMCNEHHbIE NALMEH-
Tbl Bcerga Oyayt nomMHuTb Muxamna LOypmuil-
XaHOBMYA Kak Jly4e3apHOro, TBOPYECKOro U He-
BEPOSITHO 9PYANPOBAHHOIO YenoBeka, obLieHne
C KOTOPbIM OOCTaBASANO PaaoCTb M 3CTETUYECKOE
yooBosibcTBue. OH Obl1 HE TOSIbKO ONecTawmMm
YY4EHBIM U XMpyprom, obnagawowmm deHome-
HasbHbIMU 3HAHUSIMUW, HO U YANBUTENBHO YYyTKMM,
BHMMATENbHbIM 1 OT3bIBYMBbLIM YE1I0BEKOM, FOTO-
BbIM BCEerga npunTyv Ha MNOMOLLb, MOAENNTLCS
OMNbITOM, Pa3nennUTb rpy3 TPYAHbIX 3a4a4, HEB3U-
pas Ha 3aHATOCTb 1 ycTanocTb. OH ¢ 3a60TOM OT-
HOCWJICS K KaXO0MYy M3 CBOUX MALWEHTOB, MOHU-
Masl, 4TO MyTb K 300POBbID — 3TO COBMECTHbIW
TpyO U COBMECTHOE TBOPYECTBO.

Konnektne bakyneBCKOro UgHTpa BbipaxaeT
rnybooyaniume cobone3HoBaHUA POAHbIM N 6NIN3-
KMM, BCEM, KTO 3Han u nwobun Mwuxanna
JdypmuniixaHosuya.

CeeTnass namsiTb 060 3TOM 3HEPruyHOM,
XN3HEepaaoOCTHOM M TBOPYECKOM 4esioBeke
COXpaHUTCH B Hawux cepauax. Ero mma Ha-
BCerga octaHeTcs B uctopum Hawero LleHtpa
M MMPOBOW MeAUNLMHbI.

the basis for modern approaches to the diagnosis
and reconstructive surgical treatment of patients
with coronary heart disease, especially its most
severe complication — myocardial infarction.
In addition, professor M.D. Alshibaya was among
the first in the country to perform a number
of surgeries: single-stage correction of multiple
arterial lesions in patients with multifocal athero-
sclerosis; geometric reconstruction of the left
ventricle combined with coronary artery bypass
grafting and mitral valve repair; and reconstruc-
tion of the left ventricle combined with repair of a
post-infarction ventricular septal rupture and
coronary artery bypass grafting using an original
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double-patch method. He performed more than
8,000 operations in assisted circulation setting;
in the last five years alone, he carried out ap-
proximately one thousand open-heart surgeries.
And over the past three vyears, Professor
M.D. Alshibaya has developed a new methodo-
logical concept of a differentiated surgical ap-
proach to the treatment of post-infarction compli-
cations in adult patients with coronary heart
disease.

Training of highly qualified specialists for na-
tional cardiac surgery had a special place in
Mikhail Alshibaya’s activity: at his initiative, mod-
ern educational technologies and principles of
mentorship were introduced, as well as system-
atic exchange of knowledge and practical experi-
ence both within the team and with colleagues
from other scientific centers.

For his significant contribution to saving hu-
man lives and health, for his dedicated and im-
peccable work, Professor M.D. Alshibaya was
awarded the Honorary Certificate of the Moscow
Healthcare Department and a Certificate of
Gratitude from the Minister of Health of the
Russian Federation.

In addition, Mikhail Alshibaya was widely known
in the art community as a successful collector of
works of art. “The most joyful collector, a brilliant
surgeon with golden hands who saved many
lives,” was how art professionals described him.

The Editorial Board of International Journal
of Interventional Cardioangiology expresses
its deepest condolences to the family and
friends and to all who knew and loved Mikhail
Alshibaya. The bright memory of this ener-
getic, cheerful, and creative person will re-
main in our hearts.

Ne 83, 2025



HEKPOJIOI

NMamatu Anekcesa AnekcaHaposuua PunartoBa

A tribute to Alexey Filatov

26 d¢deBpana 2026 ropa nocne TAXENon
OONEe3HN YyWen U3 XU3HU U3BECTHbIA PEHTIEH-
3HOO0BACKYNSAPHbIA  XUPYPr, JfaypeaTt npemuu
JleHnHCcKOoro KomMcomona, kKaHauaaT MeauLMHCKNX
Hayk Anekcen AnekcaHgpoBud  dunartos.
OTeyecTBeHHas MeguLmMHa noTepsina 61ecTaLero
KIIMHULUNCTA, PEHTIEeH3HO0BACKYISPHOro Xxmpypra
1 ydyeHoro. MNMocne okoH4yaHus B 1980 roay neyweb-

On February 26th, 2026, the well-known endo-
vascular surgeon, Laureate of Lenin Komsomol
prize, candidate of medical sciences Alexey
Filatov passed away after a severe iliness. Russian
medicine lost a brilliant clinician, endovascular
surgeon and researcher. In 1980. Alexey Filatov
graduated from the 1st Medical Institute named
after .M. Sechenov and started to work in the City
clinical hospital Ne15, where he made his way
from a simple physician to the head of the depart-
ment of endovascular methods of diagnosis and
treatment. He combined these activities with the
work in the department of emergency cardiology
of Bakoulev Institute for cardiovascular surgery,
based in the 6th department of cardiology the City
clinical hospital Ne15. It is worth noting that A.
Filatov was among the pioneers of balloon angio-

Horo ¢akynbreta | MeonumMHCKOro MHCTUTYTA
M. M.M. CeueHoBa A.A. dunatos npuwen pabo-
TaTb B rOPOACKYIO KNIMHMYeckyo 6onbHmLy Nel5,
roe npolues nyTb OT Bpaya 40 3aBeayloLero oT-
LEeNeHneM pPEHTFEHOXUPYPrM4yecknx MeTOon0B
ONArHOCTUKN U NiedeHns. ATy OeATeNbHOCTb OH
coBMeLan ¢ paboTon B OTAENEHUN HEOTIIOXHOM
Kapguonorum MHctutyta cepaevyHo-cocyamncTom
xupyprum um. A.H. bakynesa AMH CCCP, koTto-
poe 6as3npoBaniocb B 6-M KapanonOrn4eckom
otaenenun Kb Ne 15. CnegyeT 0co60 OTMETUTD,
yTto A.A. dnNaTtoB 0gHNM N3 NMEPBLIX B CTPaHe Ha-
Yas BbINOJIHATL MPoLEeaypbl 6asISIOHHONM aHrnonia-
CTUKM U CTEHTUPOBAHMA KOPOHAPHbIX apTepuii
rnpv OCTPOM NMHPapkTe Mrmokapaa. ViMeHHo noaTto-
MYy B CKOPOM BPEMEHU OH CTal MPU3HAHHbIM Nnae-
poM B 0651aCTU 9HAOBACKYNSPHOrO Sle4eHust pas-
HbIX POPM OCTPOro nHdapkTa Mmmokapaa B Mockee
M CcTpaHe. Ha ero cyeTy TbiCS4M CNaceHHbIX Naum-
€HTOB C CepAaeyvyHO-COCyanCTbiMM 3abosieBaHUs-
Mu. A.A. dunatoBa oTIMHaNM HEBEPOSTHOE TPY-
noniobve M npenaHHoCcTb npodeccun, yamBu-
TenbHasi CKDOMHOCTb 1 MOPSA0YHOCTb.

Ceetnasd namsatb 00 Anekcee AnekcaHpg-
poBnuye dunatoBe HaBcerga COXpaHUTCS
B cepAuax 3HaBLUMUX ero Jgen.

plasty and stenting in patients with acute myocar-
dial infarction in our country. Just for this reason,
he quickly became an acknowledged leader in the
field of endovascular management of various
forms of acute myocardial infarction in Moscow
and in our country. Thousands of patients with
cardiovascular diseases owe their life to him. Dr.
Filatov was a man of unbelievably hard-working
nature, devoted to his profession, wonderfully
modest and honest. .

The bright memory of Alexey Filatov will be for-
ever kept in the hearts of the people who knew
him.

We shall always cherish the memory of this
distinguished physician, wonderful person,
colleague and friend!
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