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MeTa XypHany

MeTa >kypHany «YKpaiHCbKUA >XypHan
cepus» — nybnikauis HayKoBO-MPaKTUYHNX
MaTepianiB HaMBULLOI AKOCTI LLLOAO BCiX acnek-
TIB CepLeBO-CyaAMHHOI Xipyprii Ta Kap-
LIONOrivHMX BTpydaHb. Cepen, HUX — OpwUri-
HanbHI CTaTTi, BMNAAKM 3 NPaKTUKK, Ornsam,

nyonikauii nNpo cy4acHUM CTaH npobnemu,
iHpopMauiad Npo HaykoBi OpymMU, HOBUHM
Kapgionorii Ta kappgioxipyprii. Bupaaerbcs
YKPAIHCbKOIO W aHMINCbKOI0 MOBaMu ne-
PIOAMYHICTIO 3 Y1ca Ha piK. YCi CTaTTi, Hagi-
CNaHi 00 XXypHany, peLeH3yoTbcs.

PepakuinHa nonitnka

. ABTOp HaACUIIaE CTaTTIO Ha agpecy
penakuii. Bumoru wono opopMaeHHs
MaTepianis NyonikyTbCs B KOXHOMY YUCTI
XypHany.

. fonoBHWIM pegakTop NonepeaHbo OLLIHIOE
CTaTTIO Ta BUPILLYE: MPUNHATY CTATTIO
00 po3raay, Bigicnaty gns Kopekuii
4 BIOXUINTU.

. Pepakuis nepecunace cratTio 6e3
iAeHTMIKaLiT aBTOpa A0 He3aneXHOoro
peLeH3eHTa. PeLleH3eHTW B DinbLLIOCTI
BMMAAKIB € YneHamMu pefakUivnHol Koneril
XypHany.

. Micns oTprMaHHS 3ayBakeHb Ta NPOMNO3MLLIN
peLleH3eHTa CTaTTs PO3MaOaeTbCs
pPefaKToOPOM XypHany.
3a noTpebu pedakLis HaACKIAE aBTOPOBI
y3aranbHeH1n BUCHOBOK NPOTAroM 4 TUXHIB.

. ABTOPW BHOCATb BUMPABAEHHS Y CTATTIO
BIAMOBIAHO [0 3ayBaXXeHb PELIEH3EHTa
Ta KOMEHTapiB pefakTopa i HaaCMnalTb
1T MOBTOPHO Y CTUCNNAM TEPMIH.

6. [icns NOBTOPHOrO PO3rNAAY PeLEeH3eHTOM
| peAaKTOPOM CTaTTH BBOAMTLCS A0 3MICTY
KypHarny.

7. Pepakuist HAACKMAE NIArOTOBNEHY
[10 Nyonikauii B XXypHani 3BepcTaHy CTaTTio
aBTOPOBI 3 METOIO OCTAaTOYHOI MepeBipkM
TEKCTY Ta iNOCTPaTUBHOrO Matepiany.

8. Yci ctatTi, onybnikoBaHi B 4Yaconuci,
PO3MILLLYIOTbCS Ha BEDCaNTI XXypHany:
www.cardiacsurgery.com.ua

9. XypHan OOoTPUMYETLCS NONITUKM
BILKPWTOrO 4OCTyNy A0 onybnikoBaHOro
MaTepiany, BU3Hao4M NPIOPUTETHUMMU
BifIbHE MOLWIMPEHHS HAayKOBOI iHpopMaLLil
Ta 0OMIH 3HaHHAMM 334715 MobanbHOro
CyCNiNbHOro Nporpecy.

KopucTyBadi MatoTb MOXIIMBICTb BifIbHO
YMTATW, 3aBaHTaXXyBaTW, KOMIOBaTK

Ta NOLUMPIOBATM TEKCTM 3 HAaBYASIbHOIO

Ta HayKOBOIO MEeTOI0 3 0O60B’A3KOBUM
3a3HaYeHHAM aBTOPCTBA Ta BUXIAHWX OaHWNX
Yy XKypHani.
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10.B. lyuynsak -2, H.O. fleHko ' 2,
M.B. Togypos ' 2, C.P. MapyHsak ' 2

T AHM «IHcTUTyT cepua MO3 YkpaiHun», Kuis
2 HaujioHanbHWIM yHIBEPCUTET OXOPOHU 300pOB's YKpaiHu imeHi M.J1. Wynuka, Kuis

OuiHKa AKOCTI XXUTTH NaLEHTIB nicng
NOEAHAHOIO NpPoTe3yBaHHA MITpPanbHOro
Ta aOpTasibHOro KJlanaHiB cepus 3aMe)XXHOo

BiA HAABHOCTI KOPpOHapHOI naronorii

Meta po60OTU — OLHUTK 11 MOPIBHATU MOKa3HMKU AKOCTi XUTTS (AXK) y nauieHTiB Yepes 12 mic nicns nporvesy-
BaHHS MITpanbHOro 1 aopTanbHOro KfanaHiB 3anexHo Bif HasgBHOCTI KOpPOHapHOI naTosnorii Ta obcary xipypriyHoro
BTPYYaHHS.

Martepianu i metogun. Y komGiHOBaHe NPOCNeKTUBHO-PETPOCNEKTUBHE OAHOLLEHTPOBEe AoCNigXeHHs (2019-
2023) 3any4yeHo 157 naujieHTiB, IKMM BUKOHAHO NpOTe3yBaHHs MITPanbHOro 11 aopTanbHoro knanaHis. CpopmoBaHoO
Tpu rpynu: rpyna 1 (n = 57) — npoTe3yBaHHA ABOX KNanaHiB + iHTpaonepauinHe aopTOKOPOHapHe LYHTYBAHHSA
(AKLL); rpyna 2 (n = 50) — npoTe3yBaHHA ABOX KManaHiB 3a HasiBHOCTI aHriorpadiyHo nigTBepaXeHoi KOpOHapHOI
naTonorii 6e3 iHTpaonepauiriHoro AKLW; rpyna 3 (n = 50) — npoTe3yBaHHs ABOX KjanaHiB 6e3 kopoHapHoi naTtono-
rii. fAkictb xnTTa (AXK) ouiHloBanu yepes 12 mic 3a onutyBanbHUKoM SF-36 (Short Form Health Survey). BukoHaHo
DOaratoakTOpHUI NiHINHUIN perpeciiHnI aHanis NPeANKTOPIB 3HUXEHHS ¢i3nyHoro dyHKuUioHyBaHHA (PF) Ta ncu-
xiyHoro 3gopos’s (MH).

Pe3ynbTtaTtin. focnitTanbHa neTanbHicTb Oyna HaMBULLOK B rpyni NaUi€HTIB 3 NOegHAHMM BTpydYaHHsM (10,5 %),
B rpyni kopoHapHoi natonorii 6e3 AKLI BoHa cTtaHoBMna 2,0 %, y rpyni 6e3 kopoHapHoi natonorii — 0 % (p < 0,05).
Yepes 12 mic nokasHuKK SF-36 AeMOHCTpyBanu rpafieHTHy 3aexHicTb Bif, 00cary BTpy4YaHHS: HaMHMXKYi 3HAYEeHHS
3a OinbLwicTio WwKkan — y rpyni npoTe3yBaHHs + AKLL, npoMmixHi — y rpyni 3 kopoHapHoto natonorieto 6e3 AKL, HaliBu-
wi — y rpyni 6e3 kopoHapHoi natonorii (p < 0,01-0,001). 3okpema NokasHWK i3nyHOro PyHKLiOHYBaHHS CTAaHOBMUB
(42,5 +6,4) y rpyni 1 npotu (58,2 = 5,8) y rpyni 2 Ta (64,5 £ 5,2) 6ana y rpyni 3 (p < 0,001). baratocdakTopHUIA aHani3
nokasag, Lo He3anexXHUMU NpefuKTopaMm 3HUXKEHHS di3nYHOro dyHKLioHyBaHHs O6ynu BUkoHaHHs AKL (B = -0,39;
p = 0,002), Bik (B =-0,28; p = 0,010) Ta llI-1V ¢yHKuUioHanbHUI knac cepueBoi HegocTaTHocTi (PK) 3a NYHA (B =-0,33;
p = 0,004), Topi fiK HasiBHiCTb KOpoHapHoi naTtonorii 6e3 AKLL He Mana CTaTUCTUYHO 3HAYYLLOrO He3aneXxHoro BriMBy
(p=0,11). Ana 3HUXEHHS NCUXIYHOTO 300POB’A He3anexHUMU npegmukTopamm bynu AKLL (B =-0,36; p = 0,004) Ta llI-IV
®K 3a NYHA (B =-0,29; p =0,012).

BucHoBkM. AX 4yepe3 12 mic nicna NMo€gHaHOro NpoTe3yBaHHS MITPaNbHOro Ta aopTanbHOro KnamnaHiB
Ma€ 4iTKy 3anexHicTb Big obcary BTpydyaHHa. Hanripwuiit npodine AXK cnoctepira€rbcs, AKWO A0 NPOTEe3yBaHHS
MiTpaNbHOroO Ta aOopTaNbHOIO KJlanaHiB foAa€eTbCs iHTpaonepauiiHe AKLL; cama HasBHICTb KOPOHApHOT NaTonorii
0e3 AKL He € He3aneXHUM YNMHHUKOM 3HMXKEHHS K. OTpuMaHi faHi o6rpyHTOBYIOTb HEOOXIAHICTE MOCMNEHNX
nporpam KapgiopeabiniTauii Ta NCMXoNoriyHoI NiATPUMKM B MaL€EHTIB NicNg NpoTe3yBaHHA ABOX K/lanaHiB y Noea-
HaHHi 3 AKLL.

Knro4oBi cnoBa: knanaHHa Xipyprisi, aopTanbHUIA KnanaH, MiTpanbHUIM KNlanaH, exokapgiorpadis, AKicTb XUTTS,
Kapaioxipyprisi, aOPTOKOPOHapPHE LUIYHTYBaHHS
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KnanaHHi BaJU CepIisd — OOHA 3 HAMO1IBII aKTY-
QJIPHUX IIPOOJIeM CydYacHOI KapAioXipyprii,
1110 3yMOBJIEHO iX 3HAYHOIO YaCTKOIO B CTPYKTYPi
CepleBO-CYIMHHOI IIaTOJIOril Ta HEyXUJIbHUM
IIpOrpecyBaHHIM ceplieBoi HemocTaTHOCTI [1].
IToegHaHHA ypa)keHb MITpPajlbHOI'O Ta aopTasb-
HOTO KJIAIIaHiB IOTPebye CKIAZHUX PEKOHCTPYK-
TUBHUX BTPy4YaHb ab0 IIpOTe3yBaHH, SIKi JalOTh
3MOI'y BiJHOBHUTM BHYTPIillIHBOCEPIIEBY TI'e€MOMM-
HaMiKy Ta IOKPaIIUTH IIPOTHO3 BIKVBAHHSI
MallieHTiB BifMIOBIAHO IO Cy4acHUX peKOMeH7a-
mif [2]. OcobnuBY KIiHIYHY CKJIALHICTB CTAHO-
BUTH KOTOPTA XBOPUX i3 TTOETHAHOIO ITATOJIOTIiEI0
KJIAIaHHOTO arapara Ta KOPOHApPHUX CYAUH.
Heo0bxifHICTh OJHOYACHOTO BUKOHAHHS IIPOTE3Y-
BaHHS [ABOX KJIAIlaHiB i aOPTOKOPOHAPHOTO LIyH-
TyBaHHS (AKIII) cyTTeBO 36inbIIye 06CAT Xipyp-
riYHOTO BTPYYaHHS, TPUBAIICTh IITYYHOTO KPO-
BOOOIry Ta imemii Miokapza, II0 acOIilOETHCA 3
IMigBUINEHUM ONepallifHUM PU3UKOM i BUCYBa€
0COOJIMBI BUMOT'Y [0 HiCJSIOIIEPAIifiHOTO BeeH-
HA marieHTiB [3, 9, 11]. V cy4acHUX KIiHIYHUX
JocaimxeHHaX edeKTUBHICTh Kapzioxipypriu-
HUX BTPydYaHb Jefajli dacTillle OILIiHIOETBCS He
JIIIE 32 TeMOJMHAMIYHUMMU Ta BMIKUBAJIbHUMU
IIOKa3HUKaMU, a ¥ 3a mapaMeTpaMu SIKOCTi KUT-
T (S10K), axi Bimo6paskaioTh (hisudHe, IICUX0EeMO-
nifiHe Ta couianbHe (PYHKIIOHYBaHHS IAlli€HTIB
[5, 10]. ITicos moeJHAHUX OIIePaTUBHUX BTPyUaHb
XBOpPi CTUKAIOTHCA 3 IIOABIHHUM BUKJIUKOM -
aflariTallielo o0 IPOTE30BaHUX KJIATIaHiB i HeoO-
XiZHICTIO TPUBaJOl BTOPUHHOI IPOQiIaKTUKU
ilreMiYHMX TOMi¥M, IO iCTOTHO BILJIMBA€E Ha
Cy0’eKTVMBHE CIPUHHATTSI BJIACHOTO CTaHY
3[IOpPOB’d Ta piBeHb COIliajIbHOI peiHTerparlii [4,
8]. HesBaykarouu Ha HAIBHICTDb YNCIEHHUX TOCIi-
I>KeHb, IPHUCBAYEHUX i30JIbOBaHIiNl KjalaHHIN
Xipyprii abo peBackynsapusalii Miokapaa [6], maxi
mono K manieHTiB micia CUHXPOHHUX bGaraTo-
KJIallaHHUX BTPy4aHb y noegHaHHi 3 AKII y Bif-
JajeHOMYy Tepioni 3aIuIaloThCs 0OMEKEeHUMU.
BukopucTaHHSI BaJiJOBAHOTO ONUTYBAJIbHUKA
SF-36 (Short Form Health Survey) 103BoJIsI€E KOMII-
JIEKCHO OIIiHUTHU (Pi3WYHI Ta IICUXOJIOTiYHiI KOM-
IIOHEHTU 3/I0POB’S i 3iCTAaBUTU OTPUMAHI Pe3yb-
TaTHU 3 JaHUMU MIXHapPOOHUX NOCTiXeHb [4, 7].
3 omIanmy Ha BUIlle3a3HadeHe, AociimxeHHs SIK
MMAli€HTIB IMicaAg II0OEHAHOI'O IIPOTE3YBaHHSA
MITpanbHOI'O ¥ aOpTaJbHOTO KJAIlaHiB Yy IIOPiB-
HSITBHOMY acCIIeKTi 3aJIe3KHO Bif HAIBHOCTI KOpPO-
HaApHOI ITaTOJIOTil € aKTyaJIbHUM i KJIiHIiYHO 3Ha-
YyLINM 3aBJaHHAM. Yepes Ije IPUHITUIIOBO BaXK-
JINBO PO3MEXYBaTU BILIUB CaMOi KOPOHApHOI
[IaTOJIOTil Ta BIJIMB JIOaTKOBOTO OOCATY BTPY-
YaHHS y BUINIAA]L iHTpaomnepanitinoro AKII Ha
BigpaineHi mokasHuku K.

MeTa poGOTH - OLIHUTH I MOPIBHATU IOKa3-
HUKU SIKOCTi >KUTTS B IIAI[iEHTIB 4yepe3 12 wMic
IIicJIsl IPOTe3yBaHHA MiTPaJbHOTO i a0PTaIbHOI'O
KJIaTIaHiB 3aJIe’KHO BiJi HASBHOCTiI KOPOHAPHOIL
maToJorii Ta 06CAry XipyprivyHOTO BTPYyYaHHS.

Marepianu i meToamn

JlochimKeHHd BHKOHAHO Ha 06as3i JHII
«IHCTUTYT cepusg MO3 VkpaiHu» y nepiof 2019-
2023 pp. PoboTa Mae KOMOiHOBaHULI IIPOCIIEKTUB-
HO-PeTPOCIEeKTUBHUY [13aliH Ta CIpsIMoBaHa Ha
oninky XK marieHTiB micig MOENHAHOTO IPOTe-
3yBaHHS MiTpajlbHOTO Ta a0PTAIbHOTO KJAIlaHiB
cepld 3aJIeKHO Bifi HAsSBHOCTI CYIIyTHHOI KOPO-
HapHOI MaTOoJOTil.

V pocnimxenHd 3anmydeHo 157 IaIjieHTiB BikOM
noHaz 18 pokiB, IKMM BUKOHAHO IIPOTE3yBaH-
HA aopTalbHOTO Ta MITPaJbHOTO KIiAaIlaHiB.
KpurepiaMu 3amydeHHs Oynu HasgBHICTH IIOKa-
3aHb 0 XipyPrivHOTO IPOTe3yBaHHI 000X KiIara-
HiB Ta MOXJIMBICTB IIOZAJIBIIIOTO CIIOCTEPEKEHHI
3 OIIIHKOIO SIKOCTI XUTTS uepes 12 Mic micis ome-
parii. Vci nanieHTu Haganu iHQOPMOBaHY 3TOLY
Ha y4acTh y JOCIi3KeHHi.

3aJyie>XHO Bifj HAABHOCTI KOPOHAPHOI TaTONOTil
Ta 06CAry XipypriyHOTO BTPyYaHHS IAlli€eHTH
Oynu posmnopineHi Ha Tpu rpynu. o rpynu 1
(n=57) yBifilIy NalieHTH 3 IIO€AHAHOIO KJIallaH-
HOIO Ta KOPOHApPHOIO IaTOJIOTi€l0, IKUM OJHO-
YacHO BUKOHAHO IIPOTe3yBaHHA MIiTpPajbHOTO
1 aopTanbHOro KJalaHiIB Ta aOPTOKOPOHApHE
myHTyBaHHsg ([IMAK + AKII). I'pymoy 2 (n = 50)
CTaHOBWJIN ITAIliEHTU 3 aHTiorpadiyHo mifgTBep-
IPKeHUM KOPOHApHUM ypa)KeHHSIM, SKUM BUKO-
HaHO i30JIbOBaHE IPOTE3yBAHHS MiTPaJbHOTO Ta
A0pPTaJIBHOIO KJIAIlaHiB 6e3 iHTpaollepariiiHoOro
AKIIT 3a BifCyTHOCTi IIOKasaHb [0 XipypriuHoi
peBackynapusallii Ha MOMEHT oIlepariii (3 ormug-
Iy Ha IIOIlepeJHbO BUKOHAHY pPeBaCKyIIpH3a-
niro abo reMoAMHAMIYHO HEKPUTHUUHE YparKeH-
HS KOpPOHAapHUX aprepiii). Jo rpynu 3 (n = 50)
3aJIy4eHo ITaIli€HTiB 3 i30JIbOBAHOIO KJIAIlaHHOIO
rmaToJioriero 6e3 aHriorpadivyHo miATBEPIKEHOTO
VPpaKeHHSI KOPOHapHUX apTepiifi. TAKUM YMHOM,
3aJy4eHHd I'Pynu 2 Jaja 3MOTY PO3MeXyBaTH
BIIJIUB CaMOi KOPOHapHOI IlaTojorii Ta BIJINUB
IOJATKOBOTO 00cAry omepatii (iHTpaomepariii-
Horo AKII) Ha mokasHuku SIK y BigmazeHomy
nepioni.

Ilepenoneparniiiiie OGCTEXXEHHS OXOILIIOBAJIO
KJIHIYHY OLiHKYy, J1abopaTOpHi OCHiIKeHHI,
eleKTpokapziorpadiro, TpaHCTOpaKaJbHY €eXo-
Kapgmiorpadgiro Ta kKopoHaporpadiro BiAIIOBIZHO
IO YMHHUX KJIiHIYHNX peKkoMeHai. Xipypriuui
BTPYy4YaHHSA BUKOHYBaJIN 3a CTAaHJAPTHOIO METO-
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- &
Iz XI
é E Tabnuug 1
< X KniHiko-aemorpadiyHa xapakTepucTmKa naui€eHTiB, AKUM BUKOHAHO NpoTe3yBaHHSA MiTpasbHOro
% = Ta aopTanbHOro KianaHiB, 3a€e)XHO Bif, HAABHOCTI KOPOHAPHOI NaTonorii Ta 06¢caAry xipypriuHoro BTpy4aHHs
=
g 8 MokasHuk Mpyna 1 (n=57) lpyna 2 (n =50) Mpyna 3 (n = 50) 3aranom (n = 157)
= Yonosiku, n (%) 39 (68,4 %) 22 (44,0 %) 21 (42,0 %) 82 (52,2 %)
XKinkn, n (%) 18 (31,6 %) 28 (56,0 %) 29 (58,0 %) 75 (47,8 %)
Bik, poku (M = SD) 63,3+84 61,8+ 10,5 57,9+ 11,2 61,2+ 10,3
Bik, poku [Me (Q25; Q75)] 63 (59; 71) 62 (55; 66) 60 (49; 66) 62 (55; 68)
[iana3oH Biky, poku 45-82 37-86 27-84 27-86
IMT, kr/m2 (M = SD) 29,6 +5,9 29,355 28,3+5,3 29,1+5,6
IMT, kr/m? [Me (Q25; Q75)] 28,1 (24,6; 34,4) 29,3 (25,3;32,8) 28,8 (24,8; 31,5) 28,9 (25,0; 33,1)
JianasoH IMT, kr/m? 20,3-40,4 18,0-45,3 18,8-40,2 18,0-45,3

IMT - iHgekc macu Tina.

JUKOIO B YMOBaX IITYYHOTr0 KPoBoobiry. SIXK orri-
HIOBAJIN 4depe3 12 Mmic miciaa omeparlii i3 3acTo-
CyBaHHAM BaJIiJOBAaHOTO ONUTYyBajJbHUKA SF-36
(Short Form Health Survey), 3a SKUM OIiHIO-
I0Th (Gi3MYHUHE Ta IICUXOEeMOLiHHUN KOMIIO-
HEHTHU 3[0POB’S BiINOBIZHO 10 BiChbMOX IIIKaJI.
AHKeTyBaHHS 3[iMCHIOBAJIU IIJISIXOM OCOOUC-
TOTO ONMUTYBaHHS abo Tenxed)OHHOI'O IHTEPB’IO.
CraTucTU4YHy OOPOOKY HaHUX BUKOHYBaIU 3
BUKOPUCTAHHSIM METO/iB BapialliliHOI CTaTUCTH-
Ku. HopMasbHICTB pO3NOAiNY KiTbKiCHUX ITOKas3-
HUKIB IlepeBipsiu 3a kputepiem llamipo - Binka.
JaHi mpeficTaBieHO V BUIIAAL cepefHbOTO 3Ha-
YeHHd + CTaHJApTHOrO BigxmueHHd (M + SD) a6o
MeZiaHU 3 MiXKBapTWJIbHUM iHTepBasioMm (Me
[Q25; Q75]). Ansa mopiBHAHHS KiJIBKICHUX IIOKa3-
HUKIB MiX TpbOMa TIpyllaMMH 3aCTOCOBYBaJHU
ogHO(aKTOPHUN guUcnepcifinmi anaxis (ANOVA)
3 moganbmuM post-hoc amamizom Bonferroni.
Jna aHami3y gKiCHHMX 3MiHHUX BUKOPHCTOBYBa-
nu x*-kpurepiii IlipcoHa. PiBeHb CTaTUCTUYHOI
3HA4YYIIOCTi CTAaHOBUB p < 0,05.

3 MeTOIO BU3HAUYEHHS He3aJIeXXHUX IIPeUKTO-
piB 3HIKeHHs NOKasHUKiB SIK BuKOHaHO Gara-
To(paKTOPHUY JiHIHHUE perpeciiHuUi aHaii3 i3
BUKOPHCTAHHAM y MOJeJi KJIiHiYHUX Ta AeMo-
rpadiyHmux 3MiHHUX (BiK, CcTaTh, iHJIEKC Macu
Tina (IMT), dyHkuioHanbHUN kjaac 3a NYHA,
HagBHICTb KOPOHAPHOI IaToJIorii Ta BUKOHAHHAI
AKIII).

PesynbTratn

Kniniko-gemorpadiuHa xapaKTepUCTHUKA
MallieHTiB HaBemeHa B maba. 1. 3arajom mepe-
Ba)Kayu 4oJIOBiKU - 82 (52,2 %), cepenHifl Bik
cTaHoBUB (61,2 + 10,3) poky, cepepHifi IMT -
(29,1 £ 5,6) xr/™m>.

I'pynu Oynu CTATUCTHUYHO IOPiBHIOBAHUMU
3a OCHOBHUMM KJIiHIYHUMU XapaKTepUCTUKaAMU,
30kpeMa (YHKIJIOHAJIbHUM KJIacOM CeplleBoi
HezjocTaTHOCTI 32 NYHA, yacToToio ¢ibpunanii
nepejicepAb Ta IOMINPEHICTIO CYIIyTHHOI ITATOJIO-
rii (p > 0,05) (maba. 2). TocmiTanbHa JIETAIBHICTD
Oys1a HABUIIOIO B IPYIIi MAIi€EHTIB 3 MOEAHAHUM
BTpy4aHHAM (10,5 %), B IpyIi KOPOHAPHOI IIaTo-
sorii 6e3 AKIII BoHa cTaHoBuMIA 2,0 %, B IpyIIi 6e3
KOPOHapHOI rmatosorii - 0 % (p < 0,05).

Ouninky S mnpoBogunu dyepe3 12 Mic
micnsg omepanii 3a omuTyBajdbHUKOM SF-36.
BcTaHOBJIEHO TPaZlieHTHY 3aJIeXKHICTh IIOKA3HU-
kiB XK Big ob6cary xipypriyHoro BTpyYaHHS:
HaMHM)X4Yi 3HAYeHHd 3a OiJBIIiCTIO IIKaJI Bin-
3HaueHO y rpyni 1 (IIMAK+AKII), npoMixHi - y
rpymi 2 (IIMAK 6e3 AKIII 3a HasABHOCTI imemid-
HOI xBopobu cepiia - IXC), HadiBumi - y rpymi 3
(6e3 kopoHapHOI maToJiorii) (maba. 3).

Hari6inpin BupaXkeHi BizMiHHOCTI cTOCyBaIn-
ca (pi3sMUYHOrO KOMIIOHEHTa 3[0POB’A. 30KpeMa
nokasHukK ¢isnuHoro ¢yHknionysanHsa (PF) y
rpymi 1 ctaHoBus (42,5 + 6,4) 6aja, 1110 OyI0 cTa-
TUCTUYHO 3HAYYIIO HIDKYE IIOPIBHAHO 3 TPYIIOI0
3 [(64,5 + 5,2) 6ama; p < 0,001]. BogHoUac y marti-
€HTIB I'pynu 2, IONPU HASABHICTb KOPOHAPHOIL
martoJiorii, mokasHuKu PF Gyau BUIIMMU, HiX
y rpymi 1 [(58,2 + 5,8) mpoTu (42,5 + 6,4) 6anal, i
HabGMXanNKuCca 4o 3HaYeHb Ipynu 3. AHajioriuHa
TeH/IeHIlid CIlocTepiranzach g POIboBOTO PYHK-
nionyBauHsa (RP) Ta iHTeHcuBHOCTiI Goiio (BP).
IIcuxoeMOLiliHUI KOMIIOHEHT TaKOX OYB CyT-
TEBO TipmmM y naieHTiB nmiciaa ITMAK+AKIII:
ponboBe emolitine pyHKIioHyBaHHA (RE) Ta ricu-
xigHe 370poB’a (MH) Oyniu HaHHIDKIUMU caMe y
uiii rpyni. TaKUM YMHOM, HAHTipIIi ITOKa3HUKU
K cnoctepiranucs y MalieHTiB, SKUM BUKOHY-
BaJIV IIPOTEe3yBaHHSA MiTPaJbHOIO Ta a0PTaJIbHO-
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Tabnuus 2

KniHiYHUA cTaH Ta cynyTHSA NaTonorifa NauieHTiB, AKMM BUKOHAHO NPOTe3yBaHHSA MiTpasibHOro Ta aopTasibHOro
KNnanaHiB, 3afie)XHO Bifj HAABHOCTI KOPOHAPHOT NaTonorii Ta 06¢cAry XipypriuHoro BTpy4aHHs

MokasHuk Mpyna 1 (n=57) lMpyna 2 (n =50) pyna 3 (n =50) P

Il ®K 3a NYHA, n (%) 0 (0 %) 5(10,0 %) 7 (14,0 %) > 0,05
IIl ®K 3a NYHA, n (%) 53 (93,0 %) 45 (90,0 %) 42 (84,0 %) > 0,05
IV ®K 3a NYHA, n (%) 4(7,0 %) 0 (0 %) 1(2,0 %) > 0,05
ApTepianbHa rinepTeHsis 49 (86,0 %) 43 (86,0 %) 43 (86,0 %) > 0,05
LlykpoBuii giabet 13 (22,8 %) 7 (14,0 %) 7 (14,0 %) > 0,05
Ddibpunauis nepeacepab 28 (49,1 %) 26 (52,0 %) 22 (44,0 %) > 0,05
locniTanbHa neTanbHIiCTb 6 (10,5 %) 1(2,0 %) 0 (0 %) < 0,05

DK - PpyHKLiOHaNbHUI Knac cepLieBoOi HEAOCTAaTHOCTI.

Tabnuusa 3

Moka3HMKU AKOCTI XXKUTTHA 3a onuTyBanbHUKOM SF-36 yepes 12 micauiB nicna onepauii nporeayBaHHA

Mi'rpaanoro Ta aopTasZibHOro KnanaHiB

Wkanwu SF-36 fpyna 1 (n = 44) fpyna 2 (n =47) lpyna 3 (n = 48) p (1-3)
®i3nyHe dyHKkuioHyBaHHs (PF) 42,5 +6,4 58,2+5,8 64,5 +5,2 < 0,001
PonboBe ¢yHkLioHyBaHHS (RP) 35,4 +8,1 52,6 +7,3 60,1+6,5 < 0,001
IHTeHcUBHIcTL Gonto (BP) 48,2 +7,5 65,4 +6,2 72,3+5,8 < 0,001
3aranbHe 3g0poB’s (GH) 40,8 +5,9 54,3 +6,7 62,8+ 5,1 < 0,001
XKutrespatHictb (VT) 44,2 +7,1 56,8+ 5,4 63,4+4,9 < 0,01
CouianbHe dyHKLUioHyBaHHS (SF) 52,4+8,6 68,5+7,2 75,2 +6,1 < 0,01
;‘;’L‘L"js:y";‘;ﬂfﬂ”(e“) 387+94 55,2 +8,1 68,4576 <0,001
MNcuxiyHe 3popoB’st (MH) 46,3 6,8 58,7 +6,5 66,5+5,4 <0,01

ro KJallaHiB y MOe€NHAHHI 3 iHTpaomnepaniiiHuM
AKIII, 1110 IiAKPECIIoE POIb AOKATKOBOTO 00CATY
XipyprigHoro BTpy4aHHs y (popMyBaHHi Bifase-
HUX Pe3yJIbTaTiB.

Ba)KJIMBUM € Te, 1110 HAIiEHTY I'PYIU 2, IIOIIPU
HagBHicTb IXC, manu Bullli moxkasHuku K, Hix
MaIieHTH IPynu 1, IKUM LOJaTKOBO BUKOHYBAaJIU
AKIII. 3okpeMa 3a LIKaI0K0 (Pi3sMIHOro (PyHKIIi-
ouyBaHH4 (PF) mokasHuKu y rpymi 2 Gynau 3Ha-
YHO BUIIVMMU, HiX y rpymi 1 [(58,2 + 5,8) mpoTu
(42,5 + 6,4) 6aa), aHaIOriuHa TEeHIOEHIIia Bif3HA-
yajack JJsd poJsboBoro (yHKIioHyBaHHA (RP:
(52,6 + 7,3) potu (35,4 + 8,1) Gaya) Ta iHTEHCUB-
HocTi Gosto (BP: (65,4 + 6,2) mpoTtu (48,2 + 7,5)
6ana). TakUM YMHOM, HasgBHICTH caMoi KOpo-
HapHOI IaTOJIOTiI He 060B’I3KOBO ACOIIIIOETHCS 3
HadripmuMy nokasHukamu SDK; HalibiIbIn Hera-
TuBHUU podins 3K crmocTepirascs came y rpy1i
3 BukoHaHHAM IIMAK+AKIII, mjo mifTBEpPIKYE
3HAYEHHS 00CATY BTPYYaHHS SIK KIIOYOBOI'O YMH-
HUKa y BifjaneHOMY BifHOBJIeHHi. IIopiBHIHHA
rpynu 1 Ta Ipynu 2, GKi XapaKTepHU3yBalucd
HagBHICTIO KOPOHAPHOI'O Ypa)KeHHH, IIPOJIeMOH-

CTpyBajno, IO caMe AOJATKOBUI Xipypriunuii
eTar peBacKyagpusallii, a He pakT IXC, BU3HaUaB
6inpmr HecnpuaTIuBul npodins XK y Bigmane-
HOMYy Ilepiofi.

3 MeTOI0 BU3HAUEeHHS He3aleXXHUX (PaKTOPiB,
110 BIJMMBAIOTh Ha (QisuuHuil KoMnoHeHT SIK,
IIpoBesileHO OaraTo(aKTOPHUM JiHIHHUEN perpe-
cifiHuii aHasi3 i3 BUKOPUCTAHHIM Y MOJei BiKy,
ctati, IMT, dyHKIioHanbHOrO Kjaacy 3a NYHA,
HasIBHOCTi KOPOHAPHOI IATOJIOTiI Ta BUKOHAHHSA
AKIII (maba. 4).

BCcTaHOBJIEHO, IO He3aJIEXXHUMM IIPeUKTO-
paMu 3HMKeHHA (isuyHOTO (YHKIJIOHYBaHHI
(PF) uyepe3 12 mic micig omepallii € BUKOHaH-
Ha AKII (B = -0,39; p = 0,002), Bik ( = -0,28;
p = 0,01) Ta III-IV ¢pyHKITiOHATBHUI KJIac ceplie-
BOi HepocTaTHOCTi 3a NYHA (B = -0,33; p = 0,004).
CTaTUCTUYHO 3HAUYIIOI'0 HEe3aJIeKHOTO BILIUBY
HasSBHOCTi KOPOHAPHOI ITaTosorii 6e3 BUKOHAHHSA
AKIIT Ha 3HIKeHHA (PisnYHOro PyHKIIIOHYBaHHS
He BusgBwiu (p = 0,11).

OxpeMo mpoBefeHo 6araTopakTOPHMIH JiHil-
HUU perpecifiHmy aHaJi3 Aj1g BU3HA4YeHHsS He3a-
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Tabnuuga 4

BaraTtodakTopHU NiHIMHUIA perpeciiHNn aHani3 NpeaAnKTOpPiB 3HMKeHHNA (i3nyHoro pyHKLIiOHYBaHHA Yepes3
12 micauiB nicna onepauii NporesyBaHHA MiTPanibHOro Ta aOpTaNibHOro KfnanaHis

3miHHa B 95 % Al p

Bik -0,28 -0,51--0,09 0,010
Yonosiva ctaTb 0,12 -0,08-10,29 0,140
IMT -0,10 -0,25-0,07 0,190
-V ®K 3a NYHA -0,33 -0,56--0,14 0,004
HasBHicTb KopoHapHoi natonorii -0,15 -0,37-0,06 0,110
BukoHaHHs AKLL -0,39 -0,62--0,18 0,002

B - cTtaHpapTU30BaHUI perpecinHui KoediuieHT; [l — goBipumnn iHTepsan; IMT — iHaekc Macu Tina; @K — GyHKUiOHaNbHWI KNac cepLeBOi Hefo-

craTHocTi; AKLLI — aopTOKOpOHapHe LWYHTyBaHHS.

Tabnuua 5

BaratocdhakTopHU NiHIMHWA perpeciiHUi aHani3 NPeANKTOPiB 3HWKEHHS NCUXIYHOro 34,0pPOB’sA
yepes 12 micAuyiB nicna onepauii NporesyBaHHA MiTPasIbHOrO Ta aOPTaNlbHOIO KJlanaHis

3miHHa B 95 % Al P

Bik -0,17 -0,39-0,04 0,110
Yonosiya ctatb 0,09 -0,12-0,24 0,210
IMT -0,08 -0,23-0,09 0,240
-1V ®K 3a NYHA -0,29 -0,51--0,07 0,012
HasiBHicTb kOpoHapHoi naTonorii -0,14 -0,35-0,08 0,160
BukoHaHHs AKLL -0,36 -0,58--0,15 0,004

B - craHpapTU30BaHUIA perpeciiHui KoediuieHT; [l — goBipuni inTepsan; IMT — iHaekc macu Tina; PK — hyHKUiOHaNbHWI KNnac cepLeBoi Heao-

CTaTHOCTI.

JIeXKHUX MPeJUKTOPiB 3HIDKEHHA IICUXIYHO-
ro 3mopor’s (MH) uepes 12 Mic micasa oImeparrii
(maba. 5). V Mopei 3aCTOCOBAHO Ti caMi KJIiHiKO-
IeMorpadiuni 3MiHHI.

3a pesynbTaTaMU aHaNi3y BUSBJIEHO, 1[0 He3a-
JeXXHUMHU (aKTOpaMM 3HIDKEHHS I[IOKa3HUKa
MH e Bukonauug AKII (f = -0,36; p = 0,004) Ta
BUCOKHUHN (PYHKIIiOHAJIBbHUI KJIac ceplieBoi HeJlo-
cratHOCTi 3a NYHA (f = -0,29; p = 0,012). Bik Ta
HasABHICTHh KOPOHAPHOI I1aTOJIOril 6e3 BUKOHAHHSA
AKIIT He Maau CTAaTUCTUYHO 3HAUYYIIIOTO BILIUBY
Ha [ICUXoeMOoIliHul KoMmnoHeHT SK (p > 0,05).

OGroBopeHHs

OmiHka pe3yabTaTiB KapAioxipyprigHoro
JiKyBaHHA 3 IO3UILINA AKOCTi KUTTSA € BaXKJIU-
BOI0 YAaCTHHOIO Cy4YacHOI JOKa30BOI MeJMIIVHU,
OCKIJIBKM BU3HA4Ya€ He JUIlle TeMOAUHAMIYHUMN
edeKT BTpPydYaHHH, a ¥ CTyHiHb (PYHKITiOHAJb-
HOI Ta colliaJnbHOI peiHTerparii marmienTa [1, 5].
BingmoBifgHO [0 cydacHuUX pexkoMeHparniyi ESC/
EACTS Ta ACC/AHA, noegHaHHS KJIallaHHOI I1aTo-
JIorii 3 KOPOHAPHOIO XBOPOOOIO CepIis IOTPebye
imguBigyanisoBaHoi cTpaTerii XipypriuHoro Jiky-

BaHH4A [2, 3], O[fHAK BIINB OOCATY BTPY4YaHHSI Ha
BifjlaseHy AKiCTb JKUTTS 3aIUIIIAETHCSI HEJOCTAT-
HbO BUBUYEHUM.

V HamoMy mociiikeHHi IPoAeMOHCTPOBAHO,
1110 HAgBHICTB CYIIyTHBOI KOPOHAPHOI ITaTOJIOTI],
a 0co0JIMBO ofHOYacHe BUKoHaHHg AKIII iy gyac
IPOTE3yBaHHI MITPaAJBHOTO ¥ a0PTAIBHOT'O KJIa-
IaHiB, aCOIiIOETHCA 31 CTATUCTUYHO 3HAUYILIUM
SHIDKeHHAM HoKasHUKiB XK depes 12 mic micaa
omepailii. OTpUMaHi Pe3yAbTaTU y3TOAKYIOThCS
3 JaHMMU IPOCHEKTUBHUX JOCHiXeHb, IKi CBiJI-
9aTh, I[0 BIPOJOBXK IMEPIIOTO POKY IIiCIA IIPO-
BeJIeHHS KOPOHAPHOTO HLIYHTYBAHHS OZHOYACHO
3 KJIAaIIaHHOIO Xipypri€lo CIIOCTepiraioTh HIDKYL
MOKa3HUKU (Pi3sUIHOI0 30POB’d [4, 6].

Haii6inpm BupakeHi BigMiHHOCTI y Hamii
po6oti crocyBamucs (i3MYHOTO KOMIIOHEHTA
3gopor’sa. IlamienTtu niciag IIMAK+AKII manu
CTAaTUCTUYHO 3HAUYIIO HIDKYI TOKA3HUKY (pizud-
HOTO (PYHKIIIOHYBaHHS Ta POJIbOBOIO (Pi3UUHOIO
¢yukiionyBanHsa. [Iof1i0HA TeHEHIid OoIlMcaHa
i B JOBTOTPUBAJIMNX CIIOCTEPEKEeHHIX ITicisg Kap-
JioXipyprivHNUX BTPYyUaHb, e CKIAHICTh ollepa-
i1 KopeJsioe 3i BHIDKeHHIM (Pi3UYHOI aKTUBHOCTI
y BigpmaneHoMy mepioni [7]. VIMOBipHUMU Mexa-



0.B. lyuynsk Ta cnisaBT.

YKpaiHcbkuni xypHan cepugs. 2026; Tom 15, Ne 1 11

Hi3MaMU TAaKOTO BILJIUBY € GifbIINi 06CAT Xipyp-
riuHoi TpaBMM, TPUBANININI Iepios IITY4YHO-
r'o KpPOBOOOIry Ta micisoneparifiHuil 60JIb0BUHI
CUHJPOM, 30KpeMa y MicIi 3a60py BEHO3HOTO
rpadra, 1110 TaKOX BiJI3HAYEHO Y Malli€eHTiB Iicaa
AKIII [6].

PesysbTraTu rpynu 2 [AeMOHCTPYIOTH, IO
caMa HasBHICThP KOPOHAPHOTO ypakeHHs 06e3
BUKOHaHHA opgHodyacHoro AKIIl He npu3BOAUTH
IO HaCTiNbKM BUpaxkeHOr'o 3HKeHHsA XK. Ie
V3TOIKYETHCSA 3 KOHIIEIIIi€l0 eTallHOI peBacKy-
Jagpu3aliii Ta Cy9acHUMU ITigxomaMu Ao BUGOPY
MIDX depe3lIKipHUM KOPOHAPHUM BTPYUAHHIM
i AKIII mpu crabinpHitt IXC [8]. TakuM YUHOM,
caMe JOJATKOBUH XipypriuHuUNl KOMIIOHEHT
BTPYyYaHH:, a He julile (PakT illleMidHOI XBOPO-
6u ceplid, Biflirpae KIIOYOBY Poib y (POpMyBaH-
Hi BigganeHux (YHKIiOHAJIbHUX Pe3yIbTaTiB.
IIpuHIUIIOBe 3HAYEeHHA Ma€ MOPiBHAHHA I'PyI 1
Ta 2, OCKiJIbKM OOUIBI KOrOPTU XapaKTepusylo-
ThCSI HAABHICTIO KOPOHAPHOI'0 YPaXkeHH, OTHAK
BigpisHsioThca 3a obcsarom omeparnii. Kpamii
MIOKa3HUKU AKOCTi XUTTA y I'pymi 2 NopiBHAHO
3 rpymnoio 1 cBiguaTs, IO BUpilIaJbHUM YUH-
HukoM 3HuKeHHS XK € He crinbku dakt IXC,
CKIJIbBKM HeOOXi[HICTh BUKOHAHHS iHTpaoliepa-
nitinoro AKII, mjo 30iiblilye TpaBMaTHUYHICTH
BTPYYaHHS Ta MicasoIepaliiiHuil peabimiTaniii-
Hui Tarap. e Takox IigTBepAKeHO pes3yabTa-
TaMu 06araToaKTOPHOTO aHali3y: BUKOHAHHSI
AKIIT 3anumianocs He3aJeXXHUM IIPeJUKTOPOM
3HIDKEHHS K (Pi3UYHOro, TaK i IICUX0eMOIili-
Horo koMnoHeHTiB SDK, Tozi Kk HAsIBHICTb KOPO-
HapHOI maTosorii 6e3 AKIIl He meMOHCTpyBasia
CaMOCTifHOTO CTaTUCTUYHO 3HAYYIIOr'0 BILIUBY.

IlcuxoemoritiHni KoMIoHeHT SIJK Takox OyB
CTATUCTUYHO 3HAUYII0 HIDKYMM Y IIalli€eHTiB
ITiCJIs TOEAHAHOTO BTPYyYaHHA. SHIDKEHH IT0Ka3-
HUKIiB POJIBOBOTO e€MOIiiHOTO (PYHKIIIOHYBaHHSA
Ta IICUXIYHOTO 3/J0POB’S Y3TOIKYETHCA 3 JaHUMU
PO BUINUN PU3UK HECHPUATIUBUX pe3ysbTa-
TiB ITiCJI OJHOYACHOI KJIallaHHOI Ta KOPOHAapHOI
xipyprii [9]. AHanOriuHi criocTepe)xeHHA HaBefe-
HO y BITUYM3HAHUX JOCHiPKeHHIX, Jle II0Ka3aHo,
1[0 TAI[iIEHTU IiCs GBI TPaBMAaTUYHUX Kap-
JioXipyprivyHUX BTPy4YaHb JEMOHCTPYIOTh HIXKY
MOKa3HUKU IICUX0eMOIIifiHol ajanTaliii [10].

V pesynprari 6araToaKTOPHOrO perpecii-
HOTO aHaIi3y YTOUHUIN He3aJIeXHi IIPeJUuKTOPU
SHIDKEHHS AK (Pi3SUYHOro, Tak i ICUX0eMOIiiHO-
ro xoMmnoHeHTiB XK. Bukonauus AKIIl BugBu-
JIOCh He3aJIeXXHUM (PAKTOPOM TipIINX ITOKa3HU-
KiB "epe3 12 Mmic, ToAi AK HasABHICTh KOpPOHAp-
HOI maroJiorii 6e3 peBacKyasgpumsallii He Maa
CaMOCTifHOTO CTAaTUCTUYHO 3HAUYIIOTO BIIJIIUBY.
Iloni6HI pe3ynbTaTH KOPENIIOTH 3 JaHUMU IIPO

HiIBUITEeHUH PUSUK YCKIAJHEeHDb Ta CKIaAHIITNN
micasgomepalifiHui Iepebir Opu IMOoemAHAHUX
BTPYy4YaHHAIX [9, 11].

TakUM YMHOM, ITO€EJJHAHEe IIPOTEe3yBaHHS JIBOX
kJananiB 3 ogHovacHUM AKIII € KIIiHIYHO 06I'py-
HTOBAHOIO CTpaTeri€io BiAIIOBiAHO OO cydac-
HUX peKoMeHpamiii [2, 3], ofHaK CYIIPOBOIXKY-
€Tbcs 3HIDKeHHAM SDK y BigmanmeHoMy mepiofi.
OTpuMaHi pe3ynpTaTU MigKPECHIIOTH HEOOXis-
HICTHh pPO3pPO0JIEHHS CIIelliasi3oBaHNUX IIPOTrpam
micngomnepaniinol peabimiTanii Ajs maiieHTIB
1iei kaTeropii 3 aKIleHTOM Ha KOHTPOJIb O0JIBOBO-
ro CUHIPOMY, KapjiopeabimiTaliifo Ta IICHUXOJO-
TiuHy OiATPUMKY.

BucHOBKU

1. Yepes 12 mic micyisa OIpoTe3yBaHHSI MiTpasb-
HOTO Ta aopTajJbHOI'O KJAllaHiB IIOKa3HUKU
SIKOCTi 3KUTTA 3a onuTyBaJbHuKOM SF-36 (Short
Form Health Survey) mMaioTh 4iTKy 3aJIeXXHICTB
Bif 06CAry BTpydYaHHS: HANBUII 3HAUEHHS CIIO-
CTepiraroThcs B IAIi€HTIB 6e3 KOPOHAPHOI [TaTO-
JIOTiI, IPOMIXHI - B IalieHTiB i3 KOpOHAPHUM
ypakeHHSIM 06e3 iHTpaomepalifiHOro aopPTOKO-
POHapHOro WIYHTYBAaHHSI, a HAWHIDKYI - y pasi
IIOENHAHHS IIPOTEe3yBaHHSA 3 iHTpaonepaliliHuM
a0PTOKOPOHAPHUM IIYHTYBaHHIM.

2. TlopiBHSIHHA IIAIli€EHTIB i3 KOPOHAPHOIO
I1aTOJIOTi€0 ITOKA3aJIo, 1110 32 BiICYTHOCTI iHTpa-
oIlepalliffHOr0 aOPTOKOPOHAPHOTO IIYHTYBAaHHSA
noka3HukKM SF-36 € BUIIUMU, HiX Iicad IIpoTe-
3yBaHHA MiTpPaJlbHOTO Ta aOPTAaJIbHOIO KJalla-
HiB OJIHOYACHO 3 OIlepalli€l0 a0OpPTOKOPOHAPHOTO
LIYHTYBaHHS, IIJ0 BKa3ye Ha 3HAYYIIWI BHECOK
IONATKOBOTO XipypTriuHOI'0o eTaly peBacKyJasapH-
3aii y ¢dopMyBaHHSA BifJaleHUX IIOKa3HUKIB
SIKOCTi JKUTTS.

3. 3a jaHuMU 6araToaKTOPHOIO perpeciiiHo-
T'o aHaJi3y, BUKOHAHHSA Aa0PTOKOPOHAPHOI'O IIVH-
TYBaHHSA € He3aJIeXKHUM IIPEJUKTOPOM 3HIDKEH-
H4 9K (Pi3sUYHOTrO, TaK i ICUX0eMOIiliHOI'O KOM-
TIOHEHTIB SKOCTI KUTTS, TOJi IK caMa HasIBHICThb
KOPOHAapHOI ITaToorii 6e3 IpoBeeHHI a0PTOKO-
POHaApHOTO IIYHTYBaHHA He Ma€ CaMOCTiHHOTO
CTATUCTUYHO 3HAYYIIIOTO BILIUBY.

OGMesKeHHA [OCHi;KeHHSI: PEeTPOCIEKTUB-
HUN XapakTep, OOMeXeHUIl po3Mip BUOIpKH,
OIHOLIEHTPOBICTE.

IlepCHeKTUBH MOJAJIBIINX TOCIiJ:KeHb.
Jo1iIbHO BUBYATH BILJIUB Pi3HUX METOJiB peBac-
kyngpusanii (on-pump vs off-pump Ta enno-
BaCKyJISIpPHUX CTpaTeriii) Ha AUHaAMIiKy SKOC-
Ti KUTTH IAIi€HTIB i3 MOEIHAHOI0 KJIallaHHOIO
I1aTOJIOTi€O.
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Assessment of quality of life in patients after combined mitral and aortic valve
replacement depending on the presence of coronary artery disease

The aim - to assess and compare quality of life (QoL) 12 months after combined mitral and aortic valve replace-
ment according to the presence of coronary artery disease (CAD) and the extent of surgical intervention.

Materials and methods. A single-center combined prospective and retrospective study (2019-2023) included
157 adult patients who underwent mitral and aortic valve replacement. Patients were allocated to three groups:
Group 1 (n = 57) - double-valve replacement + concomitant coronary artery bypass grafting (CABG); Group 2
(n = 50) - double-valve replacement with angiographically confirmed CAD but without concomitant CABG;
Group 3 (n = 50) — double-valve replacement without CAD. QoL was assessed at 12 months using the SF-36 question-
naire. Multivariable linear regression was performed to identify independent predictors of reduced physical function-
ing (PF) and mental health (MH).

Results. In-hospital mortality was the highest in the concomitant CABG group (10.5 %) compared with Group
2 (2.0 %) and Group 3 (0 %) (p < 0.05). At 12 months, SF-36 scores demonstrated a graded relationship with surgi-
cal extent: the lowest QoL values were observed in Group 1, intermediate in Group 2, and the highest in Group 3
(p < 0.01-0.001). Physical functioning was 42.5 = 6.4 in Group 1 versus 58.2 + 5.8 in Group 2 and 64.5 = 5.2 in Group
3 (p < 0.001). In multivariable analysis, CABG (B = -0.39; p = 0.002), age (B =-0.28; p = 0.010), and NYHA class IlI-1V
(B = —0.33; p = 0.004) were independent predictors of reduced PF, whereas CAD without CABG was not indepen-
dently associated with PF impairment (p = 0.11). For MH, CABG (B = —0.36; p = 0.004) and NYHA class llI-IV (§ = -0.29;
p = 0.012) were independent predictors.

Conclusions. QoL at 12 months after combined mitral and aortic valve replacement is strongly dependent on
the extent of surgery. The poorest QoL profile is associated with concomitant CABG, while CAD per se (without CABG)
is not an independent determinant of reduced QoL. These findings support tailored postoperative rehabilitation and
psychological support for patients undergoing double-valve replacement with CABG.

Key words: valvular surgery, aortic valve, mitral valve, echocardiography, quality of life, cardiac surgery, coronary
artery bypass grafting
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Y «HauioHanbHMM HayKoBUI LEeHTP «IHCTUTYT Kapaionorii, KNiHiYHOI Ta pereHepaTUBHOI MegULUHN
imeHi akagemika M.[. Ctpaxecka» HAMH YkpaiHn», Kuis

MopiBHAHHA MeTOAIB BUSHAYEeHHSA
XBUJIMHHOIO 00'eMy KpPOBi B NaLli€HTIB
I3 lereHeBOoIO rinepTeHsi€clo

MeTa po60TU — OLLIHUTY Ta MOPIBHATU BEIMYUHY XBUIIMHHOTO 06'eMy KpoBi (XOK), BU3HayeHoro pisHMMun MeTo-
Jamu (Tepmoauntouis, NpsiMui Ta HenpsMmuin metoam dika), y NauieHTIB 3 nereHeBoto rinepTeHsieto (JII).
Marepianu i meTopgu. Y focnigxxeHHs 3any4yeHo 57 nauieHTiB i3 pisHuMm popmamu J1I, sKkMM npoBeeHo KaTe-
Tepwu3auito npaBux Bigainie cepus (KMNC) 3a ctaHgapTHUM nNpoTokonoMm. MopiBHANbHUI aHani3 XOK npoBoauBcs y Tpu
eTanu: 3ictaBneHHs Tepmoauniouii (TA) i3 Henpamum metopgom dika (HP) (n = 45), HO 3 npamum metogom dika (MP)
(n=23) Ta T i3 NP (n = 12). ChopmoBaHi rpynu Bynn cTaTUCTUYHO 3iCTaBHUMM 3@ aHTPOMOMETPUYHUMU JAaHUMMN
(3picT, Bik, Maca Tina, ingekc macu Tina, ctatb — ANOVA, p > 0,05). Mpsime cnoXuBaHHS KNCHIO (VOZ) BM3Ha4yanu MeTo-
JOM HenpsAMOi pecrnipaTopHOi KanopumeTpii.
Pesynbrat. HO cyTTEBO 3aHMXYE MOKa3HMKU CEpLEBOro BMKUAY MOPIBHAHO 3 Tepmopguntouielo (Ha 38 %,
p < 0,001). AHani3 y3rog)xeHocTi NiATBEPAUB KPUTUYHO BUCOKY NMOXMOKY BigTBOpeHHs pe3ynbTtaTie HO (88,5-119,9 %
3a Kpituni). Mpuv nopisHaHHI T[, Ta N® BUSBNIEHO CTaTUCTUYHO 3HAYYLLY 3aJ1eXXHICTb MOMMUIIKU Bifi BEIMYNHU CEPLEBOTO
sBukuay (B = 0,79; p = 0,029; RZ = 0,392), 3 abcontoTHMM 3milteHHaM 0,69 n/xB Ta BigHOCHUM (8,47 + 43,91) %. MNpn
3HavyeHHax XOK noHag 7,37 n/xB cnocTepiraeTbes CTpiMKe 3pOCTaHHA po3biXHOCTeN MiX MeTogamu, WO CBiAYUTbL Npo
obmexeHHsa ToYyHOCTI T[] y MauieHTIB i3 BUCOKMM CepLEBUM BUKMLOM Ta HEODXigHICTb BepudikaLii AaHUX.
BucHoBkun. XOK, Bu3HayeHUr H®, ctaTUCTMYHO 3HaYylo Bigpi3HAeTbcs Big BenuunHu XOK, BM3Ha4eHol
mMeTogoM T/, abo meTogom M®. Akwo npu ouiHui MeTogom T/ BennymHa XOK nepesuiye nopir 7,37 n/xs, TO TakKum
nauieHTam gns oTpUMaHHA CTaTUCTUYHO 3HAYYLLOT OLLIHKM reMOAMHAMIYHOro cTaTycy HeobxigHo BM3HavaT XOK came

npamum metogom dika.

Knio4voBi cnoBa: nereHeBa rinepreHsia, XBUNMHHUN 06’eM KpoBi, MeTog, Tepmoauntouii, npamui metog dika,
Henpamun meTton dika, remogMHaMika, nereHeBa apTepiaNbHa rinepTeHsia, XpoHiyHa TpomboemboniyHa nereHesa

rinepreHsis

BUJIMHHUEN 00’€M KpoBi (XOK) € rosoBHUM

IOKAa3HUKOM TeMOIMHAaMiku Ta 0O0O0B’a3-
KOBUM IapaMeTpPOM [IJIs1 BU3SHAUEHHS Yy IallieH-
TiB 3 JereHeBolo rineprensiero (JIT') [1]. Cepie-
Buii ingekc (XOK/mioury moBepxHi Tina) — BXO-
OIUTHh OO IapaMeTpiB, IO BUKOPUCTOBYIOTHCSI
ona crpatudikanii pusuky 1l-pidHOI CcMepTi y
narieHTiB 3 JIT [1]. Okpim Toro, XOK € HeobOxia-
HUM [JI PO3PaxXyHKY JIeTeHeBOTO CYLUHHOTO
oropy (JICO). OcTaHHill Ma€e BaXXJIUBe 3HAUYEHHS

IIJIs BU3HAYeHH HasgBHOCTI Ta CTYIIeHS ypaskeH-
Hs JIeTeHeBUX apTepili, a TAaKOX CIyrye KpuTepi-
€M IJisl reMoAuHaMiduHOl Kjaacudikarii JIT, Bifg
SIKOTO 3aJIeKUTh IPU3HAUYeHH I1i1bOBOI Tepamil
JIT' [1-3]. Tak, isonboBaHa IIOCTKamingpHa JIT,
acoilifioBaHa 3 JiBUMU BifJiinamMu cepiid, Xapak-
TepusyeThbca BenuduHoio JICO MeHIIe HiX 2
onuHuli Byna (ox. Byma), a koMbGiHOBaHa mpe-
nocTramningpHa JIT, acorjifioBaHa 3 JJiBUMU BiAzi-
JaMu cepld, - > 2 of. Byza. Ilpu nifgBuilleHOMY
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TUCKY B JleTeHeBill apTepil Ha TJIi HOpMaJIbHOI'O
THUCKY 3akjJnHIOBaHHA Ta JICO < 2 of. Byza roso-
pATH IIpo HekjacudikoBany JII, gka He IIOTpe-
6ye 11ip0BOI Tepamii. BaxkkicTs JIT mpu ypaskeH-
Hi JlereHb a00 JiBUX BiAAINiB CepIisd BUSHAYAETD-
cqa BennunHoW JICO noHapg S ox. Byga.

XOK Ta JICO € BaXXJIUBUMU I1apaMeTpamMu g
OLiHKM eQeKTUBHOCTI crenudgiyHoi Teparii.
BigcyTHicTh 3MeHIIeHHs abo mifgBumeHHs XOK
Ta 3HWKeHHd JICO B KIIHIYHUX MOCIiIKEeHHIX
3aBXAU PO3ILIHIOBAJM IK OO’€KTHBHI KpUTepil
IIO3UTHUBHOTO BILUIMBY XipyprigHoro abo Menuka-
MEeHTO3HOI'0 BTpy4aHHd. Ha BifMiHy Bif TecTy 3
IMIeCTUXBUINHHOIO X0ab6010 (IIIXX), axwuii, xoua
i € crTagmapTHUM MeTOJLOM OLiHKU AUHaMiKu
(PYHKIIOHAJIBHOTO CTaHy HaiieHTiB 3 JII' Ha Tii
JIKyBaHHSI, Ma€ IEBHY CYO'E€KTHUBHY CKJIAZOBY.
Tak, AOCHi>XKeHHS MOKa3yIOTb, IO Pe3yJIbTaTU
TecTy 3 IIIXX MOXYTb 3aleKaTU Bifi, TpPeHOBa-
HOCTI marlieHTa (4uM OijJbIlle TeCTiB, TUM Kpaiii
pesynbTaTH), BiJi CYNYTHIX cTaHiB (HedinuT 3aii-
33, YpaKeHHs JiereHb, M'S3iB Ta CyINIOGiB mpu
CUCTeMHUX 3aXBOPIOBAHHAIX, TOIIO), BiJl HACTPOIO
malieHTa, BiJi JOCBiY€HOCTI MeJNYHOI'0 IIepCco-
HaJy, IKUH IpoBOoUuTh TecT [4-8]. Aunamika XOK
Ta JICO miciys 3acToCyBaHHA 6aI0HHOI aHTioILIac-
TUKU abo crenudivHol MeIMKaMeHTO3HOI Tepa-
mii € HamitHUM KpuTepieM e(eKTUBHOCTI JiKy-
BaHH4 [9-14]. Tomy nipaBuibHe BusHadeHHa XOK
Ha eTalax CIOCTEpPEeXXeHHS € HeOOXiTHUM [
CBOEYACHOI OLiHKM e(eKTHUBHOCTI Ta KOPEeKIil
Teparlii, 1110 03BOJISIE IOOBXYBAaTU TPUBATICTD
KUTTA IIallieHTa, 3MEeHIIYBaTU YacTOTY TOCIIi-
Talisaliil i HaBaHTa)KeHHS Ha CHCTEMY OXOPOHU
30poB’s [15].

BaxxnuBicTe XOK gk n1aTo(i3iosorivHOro YuH-
Huka npu JII' TpoAeMOHCTPYBaJIO AOCIiIKeHHS
R. Suda Ta cmiBaBTOpiB: 3HIDKEHUIU ceplieBUH
iHJeKCc, Ha BiAMiHY BiJi IiZIBUIIIEHOTO CepeaHbO-
ro THCKYy B JlereHeBill apTepii, acorjitoBaBcs 3i
30i/IbIIIEHHAM TilloKcil TKaHMWH, IO [03BOJIMJIO
pekoMeHAyBaTu malfieHTaM 3i 3HmwxeHuM XOK
KHUCHEBY Tepallilo IpU BUIIUX PiBHIX Hapliaib-
HOTO THCKY KMCHIO B apTepianbHill KpoBi, HiX
pu 36epeskeHomy XOK [16].

TakuM 4YMHOM, JOCTOBipHe BusHadeHHs XOK
Ma€ Ba)KJIMBe 3HAYeHHs IJd IarieHTtis 3 JIT.
IcHye [nekinbka MeTOZiB HOTO OIIiHKU: MeTO[
TEePMOAWIIIONII, HeIpAMUU Ta NPAMHHI MeToAu
dika. MeToJ TepMOAUIIOII BUKOPUCTOBYETH-
cd IpU KaTeTepusallil IIpaBUX BifgminiB ceplis
(KIIC) i € yacTHHOIO I'pylIN METOMiB iHAUKATOP-
HoOI fuionii. V posi ingukaTopa 3a3Buyaii BUCTY-
nae ¢isiosoriyHMN PO3YUH, OXOJIOMKEHUU [0
IIeBHOI TeMIepaTypu - TepMicTOpHUI HaKoHeY-
HUK KaTeTepa CBaHa - TaHIla peecTpye 3HU-

JKEeHHSI TeMIlepaTypu KpoBi B JlereHeBill apTe-
pii micia fioro BBeJeHHS. AmapaToM OyAYETBHCS
KpWBa 3MiHU KOHIEHTpaIlil iHguKaTopa B 49aci i,
3rifgHo 3 MoAudikoBaHUM piBHAHHAM CTIOapTa —
TaminpToHa, XOK BHM3HAYA€EThCI SK KiJIbKICTH
BBEJIEHOTO iHJIWKAaTOpa, MOoJijJieHa Ha iHTerpasn
TIJIOLI ITiJT ITi€X0 KPUBOIO.

Ileii MeTOJ BU3HAHO «KJIiHIYHUM CTaHZAp-
TOM» 3aBISKM CBOIY TOYHOCTI Ta IIPOCTOTi BUKO-
HaHHA. IIpoTe, AK 3a3HaualTh B. Johnston Ta
S.T. Chew (2019) [17], fi0T0 TOYHiCTH MOXKe CYTTEBO
3ajie’kaTu BiJl CIiBBiSHOIIEHHS «CUTHAJ/IIyM»:
Ipu BUCOKUX IOKasHukax XOK TemnepaTypHUH
60JIIOC IIBU/IIIIE PO3CIIOETHCS, 1110 IIPU3BOAUTD 0
3MEeHIIeHHS IIONIi IIiJi KPUBOIO TepMOIUIIOLil
Ta TOTEHIIHHOI TepeoIiHKu abo BUCOKOI Bapi-
abenpHOCTI pe3ynbTaTiB. TOMy, OKpiM Kjacud-
HOI TepMOIUIIONIl Yepe3 JieTeHEBUIl KaTeTep,
IIPOIIOHYETHCA METO/JI TPAHCIIYIbMOHAIBHOI Tep-
Mozumiaoorii. OCTaHHIM BBaXXKA€TbCA OiJbII CTili-
KUM MEeTOIOM [0 BIIJIUBY BHYTPiIlIHbOCEPIIEBUX
LIYMiB Ta perypriTanii (oCcKiJbKMU aHai3ye KPUBY
Ha CHUCTeMHill apTepii), ajle BiH € MeHII IIOIIN-
peHuM y pyTHHHIN piarHocTuui JII' i gacTimre
3aCTOCOBYETHCS B iHTEHCUBHIiM Teparmii. O6uBa
MigXoau CXeMaTUYHO 306paXkeHo Ha puc. 1.

MeTtonu ®ika 6a3yOThCS Ha OJHONMEHHOMY
mpuHOUNi, Koau obuucaioerses XOK Ha ocHOBI
napaMeTpa CIOXWBaHHSA KUCHIO (puc. 2). Ilps-
mui MeTog ®ika, BUSHAHUH «30JIOTUM» CTaHIap-
ToM BuMiproBaHHsa XOK, repenbadae 6esmnocepe-
IHE iIHCTpyMeHTaJbHe BU3HAUEHHS CIIOKMBAHHSA
KucHIo. Ha crorofHi y kiiHigHiN mpakTuli 3acto-
COBYIOTb KiJibKa MoAu(ikalilli mpsMoro MeTony,
TrOJI0OBHA BiIMiHHICTD MiXK SKUMU IIOJISITAE B apXi-
TeKTypi Ta TexHoJorii razoanamnisy. Kracuunuii
metoy Jlyrimaca 6a3yeThcs Ha aHAJi3i CYKYITHO-
ro 00’eMy eKCIIipaTOPHOTrO IOBITPS, 3i0paHOro
3a (pikcoBaHMI NPOMINKOK Hacy B cIeliaJbHUHN
pesepByap (Mimox Jlyrimaca), 3 IOJAJBIINM BU-
3Ha4YeHHIM KOHIleHTpallii rasiB. Ilonmpu Buco-
Ky TOYHICTb, METOJ MAa€ TeXHiuHi OOMe)KeHH,
IIoB’g3aHi 3 pusMKoM Audys3ii rasiB Kpisb CTiHKHK
MiliKa a60 IXHbOIO 3aTPUMKOIO B «MEPTBOMY IIPO-
cTopi». Bijnbll cydacHUM Ta MOIIUPEHUM IIPU-
UHATO BBAXATU METOJ HeIPsAMOl pecripaTop-
HOI KaJopuMeTpii, III0 BUKOPUCTOBYE AATUUKU
IIOTOKY Ta INIBUIKiCHI rasoaHasnisaTopu. 3a J0I0-
MOI'0I0 IIiel TEeXHOJIOTiI MOXXHa PO3paxoBYyBaTU
CIIOXXUBAHHSI KMCHIO B pPeaJlbHOMY Yaci IIIIXOM
6e3mepepBHOTO aHaNi3y CKJIaAy KOMKHOI MOPIIii
JUXAJIbHOTO IIOBITPS Ta 3iCTaBJI€HHS MUTTEBUX
3Ha4YeHb KOHIEHTpaIllii rasie i3 BifgmoOBiZHMMU
MIOKa3HUKaMU MHOTOKy. O6ujaBa pizHOBUAU HIps-
Moro MeTony Pika 3aMUIIAIOTHCA OOMEKEeHUMU
B IIOBCSIKJIeHHOMY BUKOPUCTAHHI depe3 Jopore
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Aprepiamnni
KATETE 3 TEPMICTOPOM

Puc. 1. PisHoBMAN MmeToay Tepmoauniouil Ans BUSHa4eHHA XBUIIMHHOrO 06’emMy KpoBi 3a fonomMorolo: A — Katetepa
nereHeBoi apTepii; b - TpaHcnynbMoHanbHOro Karerepa (agantoBaHo 3a [17]). MM - npaBe nepeacepan; Ml - npaBun

wnyHou4ok; JIA - nereHeBa apTepis

Jlereni

Cnoorcusanns O,

VO,

S205 — 5,0,

Puc. 2. CxeMa BUMipIOBaHHS! XBUJIMHHOTO 06’ €My KPOBi
3a npuHuunom Pika (apanToBaHo 3a [19]). XOK -

XBUIMHHUI 06’€M KPOBi; VO, - CNO)XMBaHHA KUCHIO;
SvO, - Hac4YeHHS BEeHO3HOI KPOBi KUcHeM; Sa0; -
Hacn4YeHHS apTepianbHOi KPOBI KMCHEM

00JIafHAHHSA Ta BUCOKY CKJIAJHICTh BUKOHAHHS
npouenypu [18].

Henpsamuii meton ®ika Moxxe OyTU IPUNHSIT-
HUM A7 GiJBIIOCTiI HarieHTiB i 6a3yeTbcs Ha
PO3paxyHKy CHOXKWBAHHS KUCHIO 32 (popMyIamMu
R.A. Lafarge [20], A. Bergstra [21] a60 G.J. Dehmer
[22]. Takuii cmoci6 Moke OyTHU e(eKTHUBHUM

HaBiTh IIPU BUKOPUCTAHHI TaOJIMYHUX 3HAUYEHB,
CTAaHAAPTHUX KOHCTAHT [23]. OfHAK IioMy OpaKye
HaJiHOCTI y BUIIaJJKaX BUKOPUCTAHHS [IJI [Talli-
€HTIB i3 «HeCTaHJAPTHUMMN» XapaKTepUCTHUKa-
mu. Tak, gocuimkxeHHsa N. Narang Ta CIiBaBTOpPiB
IIOKa3aJ0 He3HayHy IIOXUOKY, fKa MoIya OyTH
HaBiTh CTATHCTHUYHO HE3HAUYIIOI0 JJII BiKy Ta
CTaTi IIpU IOPiBHAHHI NIPAMOTO Ta HENPSIMOIO
meTroniB @ika, aje CyTTEBY i 3HAYYINy ITOXUOKY
npu iX NOpPiBHAHHI 3a YMOB BHUILIOTO iHAEKCY
macu Tina (IMT) [24].

V kmniHivHiE npakTuni Bubip MeTOZOJOTil
YacTO AUKTYETHCS aHATOMIYHMMMU OCOGINBOC-
TAMU [alieHTa. 3a HasgBHOCTiI BHYTpPillIHbOCEP-
1IeBUX IIYHTIB IlepeBara HaJAe€TbCA NPAMOMY i
HenpsaAMoMy MeTomaM ®ika yepe3 HEMOKIUBICTH
TEepPMOJUIIONIl KOpeKTHO BepudikyBaTu 06e€M
KpPOBOILIMHY. IIpoTe BBa)KalOTh, 1110 ITOKA3HUKY,
OTPHMAaHi MeTO/IOM TepMOJAUIIONii, 1eMOHCTPY-
I0TB OiJIBII TiCHY KOPeJAIlilo 3 iHIINMU ITapaMe-
TpaMu reMOJUHAMIiKN Ta IIOKa3HUKAMU BIXU-
BaHOCTi [25]. Came IIsT IIPOTHOCTUYHA ITiHHICTH
3yMOBMJIa BU3HAUEHHS TEPMOJMIIIONIl AK IIpi-
OPUTETHOTO MeTOAYy MOHITOPUHIY CepIlleBOro
BUKUJY B akTyanbHuX HacTaHoBax ESC/ERS [1].

OTxe, nipaBuybHe Bu3HaueHHI XOK Mae Haf-
3BUYAHO Ba)XJINBe 3HAUEHH 171 (PeHOTUILyBaH-
Ha JIT' Ta IPaBUIbHOTO IIPU3HAYEHHS JiKyBaHHA.
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ToMy GaraTo JOCHiTHUKIB HAMAaralThCs 3iCTaBU-
TU Ta BAOCKOHAJIUTHU PisHi MeTonu ouiHKu XOK,
BU3HAUUTYU I'PYIIy MALi€HTIB, IKUM OU IiIXOAUB
TOM YU iHINH MeTof [25-28]. BinblIicTh AOCIHi-
I’KeHb He Jal0Th YiTKUX KPUTEPiiB 1100 IepeBar
TOr'0 UM iHIIOro miAxony. B VkpaiHi Bxke IaBHO
aKTUBHO BIIPOBAKYIOTHCS CydYacHi IIPOTOKOJHU
iHBa3WBHOI [ialHOCTHMKU Ta Ba30peaKTUBHOTO
TeCTyBaHHS B IIallieHTiB i3 migo3poio Ha JIT' [29],
aje NUTAHHS MOPIBHANBHOI TOYHOCTI Pi3HUX
criocobiB pospaxyHky XOK sanmuraetrscs Hemo-
CTATHBO BUCBITIIEHUM. BijIbIIiCTh BITUYM3HIHUX
POGIT POKYCYIOTbCA Ha KJIIHIYHIN XapaKTepuc-
TUII TATOJIOTIN Ta 3arajabHiil MeTomoJorii KIIC.

MeTa poGOTH - OLIHUTU Ta IOPIBHATHU BEJIU-
YUHY XBUJIMHHOTO OG'EMY KpPOBi, BU3HAYEHOTO
pisHUMU MeToAaAMU (TePMOZIIONid, IPIMUL Ta
Henpamuil metoau ®ika), y naiieHTiB 3 sereHe-
BOIO rinlepTeH3i€0 g MaTeMaTUIHOIO OOI'PYH-
TYBaHHSA JOKa3iB TOYHOCTI Ta B3a€EMO3aMiHHOCTI
X METOHiB, a TAaKO)X BMU3HAUYEHHS TeMOMHAa-
MIYHUX TIOPOTriB, 32 IKUMU BUKOPUCTAHHSI IIeB-
HOTO METOZY CTAa€ HeJIOLiIbHUIM.

Marepianu i meTogmn

B ananis sajxydeHo 57 MaIlieHTIB 3 pisHUMU
dopmamu JIT' (maba. 1). Vci nanieHTH NpoXOoANIN
cTallioHapHe JIiKyBaHHS V BiJiliTeHHi BTOPUH-
HUX Ta JlereHeBUX rinepTeHsiii HHIT «IHCTUTYT
KapzioJorii, KJIiHIYHOI Ta pereHepaTUBHOI MeJu-
nuHU iMeHi akagemika M.J. Crpakecka HAMH
Vkpaiaw». [iarHo3s JIT' 0yB migTBepIKeHuM Iicisa
IIPOBEAEHHS BCiX HEOOXiTHUX JOCIIiIKEeHb 3TigHO
3 YHi(piKOBaHMM IIPOTOKOJIOM 3 AiarHOCTUKHU Ta
saikyBaHH4 JIT [30] Ta pekomeHpaniamu ESC/ERS
2022, 3zokpema mozno KIIC [1]. XapaKTepuUCTUKaA
00CTe)KeHUX MAaIliEHTIB IpeAcTaBjieHa B maba. 1.

Ilepern 3any4eHHAM y JOOCIIJKeHHS IAIli€HT
HaJaBaB IMCHMOBY 3rofy Ha OOPOOKYy mepco-
HaJIPHUX [aHUX. Yci Ipouenypu, IpoBefeHi B
MeXKax OOCHiMKeHHS, BIANOBiZany eTUYHUM
cranmapraMm [V «HanjoHanpHUN HayKOBUH
HeHTp «IHCTUTYT Kapzioyorii, KJIiHIYHOI Ta
pereHepaTuBHOI MeJUIIMHU iMeHi akajeMika
M.J.Crpakecka HAMH Vkpainu», T'enbCiHCBKiH
Iexmaparii, crangapram Good Clinical Practice.
Ju3aiig JociimKeHHa OyB yXBaJeHU KOMiciero 3
nutadb etuku Y «HHIT «[HCTUTYT KapAioJorii,
KJIiHIYHOI Ta pereHepaTUBHOI MeUIIMHU iMeHi
akazmeMmika M.J. Crpaxkecka HAMH VkpaiHu».
KpurepisMmu 3anydeHHs Oynau: Bik moHazn 18
POKiB, ImrcbMoOBa iH(opMOBaHa 3rojia Ha y4acTh
y nociimxeHHi, npoBegeHa KIIC, BiICyTHiICTB
aKTUBHUX 3aIlaJIbHUX CTaHiB. KpurepiasMmu Hesa-
nygeHHs Oynu: JIT, acoriiioBaHa i3 BPOJKEHOIO

Tabnuus 1

XapakTepucruka obcrexxeHux naygieHris (M = CB)
NoKazHUK BennuumHa

nokasHuka (n =57)

Bik, poku 50,96 = 11,37
3pict, M 1,68 + 0,08
Maca Tina, kr 80,34 + 20,38
IMT, kr/m?2 28,47 + 6,77
XKiHku / yonosiku, n (%) 36/21 (63/37)
INAT, n (%) 18 (31,58)
NAT-C3CT, n (%) 15(26,32)
N-NBC, n (%) 2(3,5
=371, n (%) 2(3,5
XTENT, n (%) 15 (26,32)
IHWi Ta HeknacndikoBaHi, 5(8,77)
n (%)
| K BOO3, n (%) 1(1,75)
Il K BOO3, n (%) 14 (24,56)
Il ®K BOO3, n (%) 41 (71,93)
IV ®K BOO3, n (%) 1(1,75)
[uncranuis Tecty 3 WXX, m 356,85 + 133,040
CepTNA nipu KMNC, mm pT. CT. 51,39 = 14,45

CB - ctaHpapTHe BigxuneHHs; IMT — iHgekc macu Tina; INIAT - igio-
naTuyHa nereHeBa apTepianbHa rinepteHsis; JIAT-C3CT — nereHe-
Ba apTepianbHa rinepTeHsis, acoLinoBaHa i3 CUCTEMHMMM 3aXBO-
proBaHHAMM cnonyyHoi TkaHuHu; JIM-NIBC — nereHeBa rinepTeHsis,
acouivoBaHa 3 nisumu Bipgainamu cepug; JIr-3/1 - nereHeBa rinep-
TeH3iq, acouiioBaHa i3 3axBoptoBaHHSAM nereHb; XTEJIT — XpoHiy-
Ha TpomboemborniyHa nereHesa rinepreHsis; @K — pyHKuUioHanb-
HuUI knac; BOO3 - BcecBiTHS opraHisaList OXOpOHW 30,0pOB's; TecT
i3 LUXX - TecT i3 6-xBUNNHHO X0abp6010; CepT/1A — cepepHin TUcK
y nerenesin aptepii; KNC - kaTeTepun3aLis npaBux BigAinis cepus

BaJIoI0 cepiid / 3i 3aMmimaHuM Ta 6araTodakxTop-
HUM MeXaHi3MOM PO3BUTKY, BariTHiCTb, JIaKTa-
1isd, HaABHICTh aKTMBHUX 3allaJIbHUX IIPOIleciB
(rocTpi abo iHQeKIiiHi 3aXBOPIOBAHHSA, 3aro-
CTPEeHHS XBOPOO OIIOPHO-PYXOBOT'O arapary),
BiZICyTHiCTP IMCHMOBOI iH(POPMOBAHOI 3rogu Ha
y4acTh y OOCJHif)KeHHi, HagBHICTDb JeKOMIIEHCO-
BaHUX CTaHiB (IIyKpOBUil AiabeT, cepiieBa HeLo-
CTaTHICTb, AUXajlbHa HEJOCTATHICTBH, TOCTpe
nopylleHHd (PYHKIil HUPOK, NOPYIIeHHA (PyHK-
il HmediHKM, NOpylIeHHA (YHKIil IIIyHKOBO-
KUIITKOBOTO TPAaKTY, 3aXBOPIOBAHb IIUTOMNOIi0HOT
3aJI03U TOIIO) Ta IICUXIYHUX PO3IAiB.

XBopi 3 JIT 06CTeXXyBaINUCS BiATIOBIIHO 10 IIPO-
TOKOJIY, 3aTBep/KeHoro HakaszoM MiHicTepcTBa
OXOPOHU 3[0poB’a VKpaiHuU BifA 21.06.2016 p.
Ne 614 «IIpo 3aTBepIXKeHHA Ta BIPOBAKEHHI
MeIUKO-TeXHOJIOTiYHUX JOKYMEHTIiB 3i CTaH-
JapTusalili MeIUYHOI [OIIOMOTH IIpU JiereHe-
Bill rinmepTeHsii». BciM maIjieHTaM MOPOBOJAMIU
3arajJbHOKJIIHIYHe OOCTexXeHHs, 36ip aHaMHesy,
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exokappiorpadito, KIIC, 3abip Ta aHaIi3 BEHO3HOI
KpOBi Ha BU3HAYeHH 3aTaJbHOIPUNHATHUX reMa-
TOJIOTIYHMX Ta 0iOXiMIYHMX NOKa3SHUKIB, IIOKa3-
HUKIB KOaryJIAIlii KpoBi i 6ioMapkepis.

KIIC mpoBoguIn 3TifAHO 3 JOJATKOM [0 IpO-
TOKOJY, 3aTBep[XeHUM Haka3oM MiHicTepcTBa
OXOPOHU 30POB’sS VKpaiHu Bifm 21.06.2016 p.
Ne 614 «IIpo 3aTBepIKEHHsS Ta BIPOBAKEHHI
MeAUKO-TeXHOJIOTiYHUX JOKYMEHTiB 3i CcTaH-
JapTusallii MeM4HOI JOIIOMOTH IIpU JiereHeBil
rinmepreHsii» [30]. BusHavanu TakKi IIOKa3HUKU:
CUCTOJNIIYHUY, IiacToOJiYHUU Ta cepemHill TUCK
y IIpaBoMy IlepefcepAi Ta IIIYHOUKY, JiereHe-
Bili apTepil, THCK 3aKJIMHIOBAaHHS B JIeTeHEeBil
apTepii. /i OIIHKK ra3oBOrO CKJIaAy KpOBI
Opasnu 3pasKu 3 JIereHeBOI Ta CTEeTHOBOI apTepiii.
O1iHKa reMOJUHAMIiKU Iiepenbadana BUMIipIo-
BaHHA MeTonoM Tepmoguinionii XOK 3 Bukopuc-
TaHHAM TepMOJMIIONifHOrO KaTeTepa CBaHa -
l'auna (Edwards LifeSciences, Argon, CIIIA, a6o
B. Braun, HimeuunHa) posmipom 7F Ta peaHi-
MalifiHo-xipypriunoro MmoHiTopa «lOM 300 I15»
(«I0Tac», YkpaiHa) i3 BOyqoBaHUMU €JIeKTPOHHU-
MU GJIOKaMU iHBa3MBHOTI'O BUMIpPIOBaHHS apTepi-
aJIBHOTO THUCKY Ta TepMOJMIoNii. JIyng MiHiMiza-
il mOXMOKM BUKOHYBaJU TPU IIOCHiLOBHiI BBe-
JleHHA iHAauKaTopa (oxosjomxxeHoro no 4 °C pos-
quny 0,9 % NaCl) HanpukiHIi BUAUXY IallieHTa
3 PO3PaxXyHKOM CepefHBbOTO 3HauYeHHH 32 YMOBU
BiAXuMIeHHS pe3yabTaTiB He Oinblie Hixk Ha 10 %.

XOK Bu3HaYaJIXd 3a /[AOIIOMOTOI0 IPAMOIO
MeTony ®ika micas npsaMoro BUMipioBaHHS MiHi-
MaJbHOTO NOTIMHAHHA KHCHIO 3a [JOIIOMOTOIO
CHUCTEeMH [IJ9 KOMILJIEKCHOI OI[iHKU JIereHeBOl
¢yuknii ErgostikTM (Geratherm Respiratory,
HimeyunHa) Ta IIpPOrpaMHOro 3abe3ledeHHS
Blue Cherry V1.3.2.0 (Geratherm Respiratory,
HimMmeuunna).

XOK obuwmciioBanu 3a (popMyJIoIo:

VO,

B

XOK =
OK 5.0,

ne XOK - xBuimHHUII 06’€M KpOBi, J/XB;
VO, - MiHiMaJIbHE OTIMHAHHSA KACHIO, BUMipaHe
cucteMmorio Ergostik, mi/xB; Sa0, - BMiCT KUCHIO
B apTepiaynbHiil kpoBi, %; SVO, - BMIiCT KHUCHIO V
BeHO3Hil KpoBi, %.

3Ba)Kaloyu Ha BiJICYTHICTb CYTTE€BOI Bapia-
GenbHOCTI aHTpomoOMeTpUYHOro mnpodinio (Bik
< 70 pokis, cepenniii IMT (28,47 + 6,77) Kr/m?),
nokasHuk VO, Tif 4Yac OI[iHKW LEeHTPaJbHOI
reMoAUHaMIiKU HelmpsaMuM MeTomoM ®ika 3rif-
HO 3 KJIACHUYHUM IIPOTOKOJIOM Opasy 3a 3arajb-
HONIPUHHATY KOHCTAaHTY 125 mi/xB/M? murori
roBepxHi Tina. Takum ynHOM, XOK 069nCIIOBATIN
3a popMmyIoio [31]:

125 - BSA

XOK =
*=1.36-Hb- (8,05 —

5,0,)

Ie XOK - XBUIMHHUEM 00’€M KpOBi, J/xB; BSA -
Body Surface Area (miomia moBepxHi Tina), M2
S.0, - BMiCT KHCHIO B apTepianbHill KpoBi; Sy0, —
BMIiCT KUCHIO V BEHO3Hill KpoBi; 1,36 — KOHCTaH-
Ta I''opHepa, 110 BiloOpa)kae KUCHEBY EMHICTH
remornobiny, mi O, / T Hb.

II;mo1y moBepxHi Tina po3paxoByBaIu 3a CTaH-
IapTHOoIO popmysoo DuBois:

BSA = 0,007184 - W4 . g%

e BSA - Body Surface Area (miomja moBepxHi
Tina), m?%; W - Weight (maca Tina), kr; H - Height
(3picT), cMm.

CraTUCTUYHUY aHai3 Ta Bi3yasnisalid oTpu-
MaHUX pPe3yJbTaTiB 3ilICHIOBATINCA B CepeNOBU-
mi RStudio (Bepcis 2024.12.1, Posit PBC, CIIIA) i3
BUKOPHCTAHHIM MOBU IIporpaMyBaHHS R (Bep-
cig 4.4.2) pgna Windows, po3pobienoi ®oHmom
craTuCcTUYHUX obuucieHb R (R Foundation for
Statistical Computing, Bimenb, ABcTpifg). [na
3abe3ledyeHHsT CTATUCTUYHOI 3HAYYIIOCTi Ha
KOXXHOMY eTalli mpoBoauiacs Bepudikariis ogHo-
pimHOCTi Tpym 3a HOIIOMOro0 OZHOMAKTOPHOIO
nucnepciiinoro ananisy (ANOVA). [I1g nopiBHSAH-
Hs MeToZiB BuMipioBaHHsa XOK 0yJ0 3acTOCOBaHO
ONMMCAaHUN KOMILJIEKCHUM ITiAgXiZ (CTAaTHUCTUYHO
3HAYYIIUMU BBaKaau pesyabTaTH IIpu p < 0,05):

A. TIopiBHSHHS CepelHIX BeJUYMH: OLiHKAa
3HauymocTi pisHuii Mmixk nokasHumkamu XOK,
OTPHMaHUMHU Pi3SHUMMH MeTOoJaMM, 3a JOIIOMO-
T'OI0 IMapHOro t-KpuTepito CThIOIEHTA.

B. AHasi3 BiZHOCHUX TOXMOOK:

1. CucteMaTu4yHe BigHOCHe BigxmyieHHS (Sys-
tematic Relative Deviation) pospaxoByBaIu K
cepenHe apudMeTUUHE Ta CTAHOAPTHE BiIXU-
JIeHHS iHAWBiNyaJbHUX BiJICOTKOBUX PIi3HUIDL
MDK MeTOZaMMU.

2. CepenHs abCOMIOTHA Bi[COTKOBA MOXUOKA
(MAPE - Mean Absolute Percentage Error) po3spa-
XOByBaJacs siK cepefHe apuMeTudHe abCoII0T-
HUX 3Ha4YeHb Pi3HUI MiX NOKa3HUKAMU OJHOTO
IOCHIiIKyBAaHOI'0O METOY Ta iHIIOr0 METOXY, 110
MIPUIIYCKAaBCSA €TAJOHHUM, BUpPaXXeHe Y Bifco-
TKaX BiJHOCHO €TaJIOHHOI'0 3HAYeHH4.

3. Iloxubky BigTBOpeHH 3a KpiTuni (Per-
centage Error, PE) pospaxoByBaau sSK BiIHO-
LIeHHS IIOJIBOEHOTO CTAHAAPTHOTO BiXUJIEHHS
pisHumi mo cepeguporo sHaueHHsa XOK (1,96 x
cTaHgapTHe BigxuneHHs (CB) / M), B IKOMY IIOPIT
B32€EMO3aMiHHOCTI MeToAiB 6panu piBHUM 30 %.

B. KopendauiiiHo-perpeciiHuil aHami3: OIjiHKa
acorianiii mpoBoamiacs 3a JOIIOMOroo Koedilri-
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Tabnuuga 2 an T
' : : S w
Benu4nHa XBUIMHHOIO 06’'eMy KPOBi, BUSHa4eHoro pisHumu merogamm (M = CB) < X
I
BenuuuHa CucremaTu4He BigHOCHe C g
MokasHuk . P1-2 s
NoKa3sHUKa BigxvneHHa y % . 8
n =45 o =1
1. XOK, BM3Ha4YeHUI MeTo4oM TepMoaunioLii, I/xs 5,46 = 1,37 38,34 + 18,51 < 0,0001
2. XOK, Bu3Ha4yeHuUn Henpsamum metogom dika, n/xs 3,37 £ 0,64
n=23
1. XOK, B13HayeHU npsmnum metofgom Dika, n/xs 7,85+3,10 19,30 + 8,97 0,0423
2. XOK, BU3Ha4yeHuUn Henpsamum metogom dika, n/xs 6,67 2,97
n=12
1. XOK, Bu3HayeHu npssmmum metogom dika, n/xs 6,15+ 2,74 8,47 + 43,91 HO
2. XOK, BU3Ha4YeHU MeToaoM TepMoauntoLii, n/xs 6,84 + 1,52

CB - craHgapTHe BigxuneHHs; XOK — XBUNMHHUI 06’eM KPOBI.

eHTa Kopensdiii CriipMeHa Ta MOGYAOBYU JiHIMHNUX
perpecifiHux Mojene.

I. Aganis y3rom:keHoCTi 3a BiaHzoMm - AJBT-
MaHOM: PO3PaXOBYBaJIU CepelgHE CUCTeMaTud-
He 3MminfeHHsa (Bias) Ta mexi sromgu (Limits of
Agreement, LOA = Bias + 1,96 x CB). [lns BUSB-
JIEHHS IIPOTOPIIHHUX PO30IXKHOCTEN TPOBOLUIIN
perpecifinuil aHamnis pisHUII.

Pe3ynbTtatn

IlopiBHsanpHUN aHani3 BeanduH XOK mpoBo-
JUBCSA B TPU eTally, 110 a0 3MOTY IIOCJIil0B-
HO i30JII0BATH BIJIUB METOAUYHUX ITOXUOOK,
OpUTaAaMaHHUX KOXHOMY 3 MHiAxofiB. JusaiiH
IOCIimKeHHS IependadaB nepexis Bif NIMPOKOI
CKpPUHIHTOBOI BUOipKM (3icTaBiIeHHS TepMoO-
Iuiaolii Ta po3paxyHKOBUX (opmyrn) fo Oes-
mocepefHBOTO IIOPIBHAHHA METOJiB «30J0TOTO
CTaHOAPTY».

s 3a6e3redeHHs CTATUCTUYHOI 3HAYYIIOCTI
Ha KOXHOMY eTalli IIpoBojaujiacsad Bepudikaiiis
ONHOPIZHOCTI I'pyH: 3a pe3yabTaTaMU OLHODAK-
TOPHOTO Jucnepcifinoro anamisy (ANOVA), cdop-
MOBaHi KOTOPTHM IAIli€eHTiB OyJIU CTATUCTUYIHO
sictraBHuUMU (p > 0,05) 32 6a30BUMU aHTPOIIOME-
TPUYHUMU Ta AeMOorpadidyHuMU XapaKTepUucTu-
KaMU, 30KpeMa BiKOM, CTaTTIO, 3pOCTOM, MacOo
Tija Ta iHgekcom macu Tija (IMT). V3aramsbHeHi
pesyabTaTH MIXI'PYIIOBUX ITOPiBHAHD Ta cepenHi
rmokasHukM BigxuneHb XOK cucTeMaTH30BaHO B
maba. 2.

Ha nepmioMy eTari MU HOPiBHSAIN BeIUYU-
Hy XOK, BM3HAYeHOTO MEeTOJIOM TepMOJMJIIONil
Ta HenpaMuM MetomoM Pika, y 45 marieHTiB 3
pisuumMu dopmamu JII. BUSABUIM CTAaTUCTUYHO
3Hauyuly pisHumio (p < 0,001) MiXK BeJIUYNHOIO
XOK, oTpHMaHOI0 MeTOJIOM TepMOJUIIoLii Ta

HenpaMmuM MeTonoM ®ika. OCTaHHIN 3aHIDKYBaB
y cepelHbOMY Ha BEJINYNHY CUCTEMaTUYHOTI'O
BiJHOCHOTO BigxmieHHq (38,34 + 18,51) %.

AK BUAHO 3 puc. 34, pe3ynbTaTU KOpendiiiHo-
perpecifiHoro aHaji3y HpPOAEMOHCTPYBalIU Bif-
CYTHICTh CTAaTHUCTHUYHO 3HAYYIIOTO 3B’I3KYy MIiX
nuMu Metomamu (r = 0,26; p = 0,085). JIiHisa perpe-
Cii (4epBOHA CYIIiIbHA) CYTTEBO BiIXUIAETHCS BiJI
JiHiT iTeHTUYHOCTI (Cipa IYHKTUPHA), 1110 BKa3ye
Ha CJ1a0Ky y3TO/XKeHiCTh Pe3yIbTaTiB.

3a pesynbTaTaMU IIOJAJIBIIOTO perpeciiiHoro
aHayi3y 3MilleHHs Branjga - AlbTMaHa BUSBIe-
HO 3HauHe CUCTeMaTH4yHe 3MillleHHd Ha piBHI
2,09 n/xB (puc. 3B). Mexi y3rofxeHHS OyIu KJIi-
HIYHO HeNpPUHHATHUMMU, Bapilouu Bijg -1,81 1o
6,0 1/xB. IIOKa3HUK CepeqHbOi BiTHOCHOI ITOXUO-
KU CTAaHOBUB 47,3 %, a ITOXUOKa BiATBOPEHHS 3a
KpiTuni carmyna 88,5 %. OTpuMaHi 3HaueHHA
3HAYHO IIePEBUIIYIOTh KPUTUYHUI IOPIT B3aEMO-
3aMiHHOCTI V¥ 30 %, IO CBiAYUTH IIPO KIiHiYHO
3HAYyIly HeBiAIOBiAHICTh pe3yIbTaTiB TePMOAU-
JIIOIi1 Ta HempsaAMoro Metony Pika.

Ha gpyromy erami nposoauau aHaitis XOK y
TalieHTiB, AKUM MicAsI HOPSIMOI'0 BU3HAUEHHH
MiHiManpHOrOo nomnHaHHA O, BusHadanu XOK
opaMuM Ta HenpaMmuM MetozoM Pika (n = 23).
AK BUAHO 3 Maba. 2, TaKOXK iCHyBaja CTaTUC-
TUYHO 3Hauyma pisHuLg (p < 0,05) Mixx piBHeM
XOK, BusHaueHUM OpamMuMm MeromoMm dika Ta
HenpsSMUM, ITOKAa3HUK CUCTEeMaTUYHOTO BiTHOC-
HOTO BiiXujaeHHI cTaHOBUB (19,30 + 8,97) % y Gik
3aHWKEeHHS BeJIMYMH OCTAaHHIM.

PesynbraTu KOpesAllifiHO-perpecifiHoro aHa-
J1i3y IPOAEeMOHCTPYBaIM IIOMipPHUH ITOSUTUBHUHN
3B’SI30K MDX ZBoMa Iigxomamu (r = 0,63; p < 0,05),
IIPOTe JIiHis perpecii BifuyTHO BiIXUIIETHCS Bif
JiHii iTeHTUYHOCTI, 1110 BKa3yBajlo Ha HAIBHICTH
HeJIHIAHUX Po30ixKHOCTEH (puc. 4A).
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Jeramnizaris moxubku 3a MeTogoM Bianpa -
AnpTMaHa BUSBWJIA [IO3UTUBHE CHCTeMaTHUYHe
3MilleHHs Ha piBHi 0,33 s1/xB (puc. 4B). Ilonipu Bif-
HOCHO HU3bKY CepeHIO BiTHOCHY OXUOKY 9,6 %0,
TIOKa3HUK ITOXUOKM BiITBOpPeHH: 3a KpiTuii cTa-
HOBUB 119,9 %, 1110 TeXX 3HAYHO IIePEeBUILYE KPU-
TUYHUH IOpir B3aeMoszaMiHHOCTi 30 %. Bucoka
BapiabespHIiCTP MeX y3ro/xeHHs (Bim -7,25 1o
7,85 JI/XB) CBigumia mpo Te, L0 BUKOPUCTAH-
HS PO3PaXyHKOBUX (POPMYJ CIOKUBAHHS KUCHIO
IIPU3BOJUTH JI0 HellepenbdadyBaHUX BiXWUJIeHDb
pe3ynbTaTiB, a OTXKe, IIi METOAM He € B3aEMO3a-
MIiHHUMU B JOCII/XyBaHi#l BUOipIli namieHTiB.

Ha TperboMy eTamni Mu BuIinuau 12 maijieH-
TiB, SIKi He MaJIl O3HAK IIIyHTYBaHHA KPOBi i IKUM
XOK Bu3HauanIy MeTOJOM TEePMOJAIIIONII Ta Ips-
muM MeTogoM Pika. Ik BUAHO 3 mab. 2, He BUAB-
JIEHO CTATUCTUYHO 3HAUYIIOL Pi3HUII MiX Belu-
unHaMu XOK, BUMIpIHUMHU OPAMUM MeTOAOM
dika Ta MeToZmoM TepMmonuiionii. IIpoTe BuaBIe-
HO, LI0 IMOKAa3HUK CHCTEMAaTUYHOTO BiITHOCHOTO
BimxwmieHHsT cTaHOBUB (8,47 + 43,91) %. Takui
3HAYHUY piBeHb CTAHIAPTHOTO BigXUIEHH:, III0
MaiiKe v 5 pasiB mepeBUIIlyE cepeHE 3HAUEHHS,
HaJlaB IiICTaBU IIPUIYCTUTHU iCHYBaHHS I1€BHOL
KaTeropil marieHTiB, y SKUX MeTOJ TepMOJIIIO-
Iii BTpayae TOYHICTb.

r=026 ®
p=0.03.5 10T

Il BUsABIEHHA 1Iiel KaTeropii marmieHTiB cmo-
JaTKy OyJI0 IPOBeIeHO KOpeNlAIlifiHO-perpeciii-
HUM aHakis MK BeanunHoio XOK, BU3HAYEHOIO
npaMum MetomoM Pika, Ta BenauuuHow XOK,
BH3HAYEHOIO0 MeTOIOM TEePMOAUIIOIIi. SIK BULHO
Ha puc. 5A, TOYKU KOPeJNALifiHOI cCKaTeporpamMu
MaIu 3HauyHy BapiabenbHicTh. [lompu Te, IO
KyT Haxwiy JiHii perpecii 6yB 6JIU3bKUM [0 O U-
Huni (b = 0,987), mo BkasyBajao Ha NOTEHIIHHY
IPONOPLiNHICTh MeTOAiB, OTPUMAHMUHN 3B’I30K
He JocATr pPiBHA CTAaTHCTHUYHOI 3HAYYIIOCTi
(p=0,083). Huspkuii koedillieHT meTepMiHAaIlii
(R? = 0,27) miAgTBepIXyBaB, IO JHUIIE YBEPTHh
BapiabenbHOCTI IOKasHUKa 3a MeromoMm ®ika
obymosieHa 3minamMu XOK 3a TepMOAMIIOIIEO.
Jlinia perpecii 3Ha4HO Bigxuadnacsa Bif JaiHil
iIeHTUYHOCTI (po3TalroBaHa IIapajiesbHO), ILI0
CBi[YMJIO PO IIOTaHy B3a€MO3aMiHHICTb MeTO-
IiB. ITpu Benuuunax XOK, BU3HaYEeHUX METOLOM
TepMOAUNIONiI, B liarta3oHi 4-6 JI/XB TOYKU, XOU
i 6ynu poscisfHi, ane IpymyBanucs IIepeBaKHO
HaBKOJIO JIiHil perpecii i He MalINu eKCTpeMaJb-
HUX BiAXWIeHb Bif JiHil ileHTUYHOCTI, a ¥ Aia-
ma3oHi MPUGIU3HO 6,5-9 JI/XB 3’IBISINCSI BUKU-
IV 3 KPUTUYHO BEJIUKOI0 PO30IXKHICTIO.

[l mOabIIOTO BUBUYEHHS PO301KHOCTI MiXK
BenuuuHaMu XOK, BU3HaYeHUMU MeTOINOM Tep-
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Puc. 3. 3icTaBneHHs 3Ha4eHb XBUWIMHHOIo 06’emy KpoBi (XOK), oTpumaHux meTtogom Tepmoauvniouii (TA) Ta
HenpsamMmum metogom ®dika (HD) (n = 45). A - ToukoBa fiarpama nopiBHAHHA MeToAiB. JliHia perpecii (HepBoHa) Ta
niHiA ineHTn4YHOoCTI (cipa NyHKTUPHA, Y = X). B - giarpama pe3ynbTaTtiB aHani3y pisHuui bnaHaa — AnbTMmaHa.

Bicb X - cepepHe 3HaueHHa XOK, Bicb Y - pi3Huua XOK mixx nopiBHioBaHuMmu metogamu (TA-H®). CuctematnyHa
noxu6bka — YepBOHa cyLifibHa NiHifA, NYHKTUPHI NiHIT - 95 Y% Me)XXi y3rofpkeHHs
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Puc. 4. 3icTaBNneHHs 3Ha4eHb XBUJIMIHHOIO 06'eMy KpoBi (XOK), oTpumaHux 3a gonomoroto Henpsimoro (H®)

Ta npamoro metopaiB ®ika (Md), y nauieHTiB 3 nereHeBolO rinepreHsielo (n = 23). A - TO4MKOBAa fliarpama NOpPiBHAHHA
meTopaiB. JliHia perpecii (YepBoHa) Ta niHiA igeHTNYHOCTI (cipa NnyHKTUPHA, Y = X). B - giarpama pe3ynbrartiB aHanisy
pi3HUUI 3a meTogom BnaHaa - AnbTMmaHa. Bicb X - cepegHe 3HaueHHs XOK, Bicb Y - pizHuua XOK mix
nopiBHioBaHUMU Mmetofamu (HO-N®). CucremaTtuyHa noxmbka — 4epBOHa cyLUinbHa NiHiA, NYHKTUPHI NiHIT - 95 %
MeXi y3rop)KeHHs
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Puc. 5. 3icTaBneHHs 3Ha4eHb XBUINHHOIo 06’eMy KpoBi (XOK), otpumaHux metopom Tepmoaunionii (T]) Ta npaMmum
metogom dika (MP) (n = 12). A - TouKOBa fliarpamMa NOpiBHAHHA MeToAiB. JliHiA perpecii (YepBoOHa) Ta niHiA
ipeHTMYHOCTI (cipa NnyHKTUPHA, Y = X). b — perpeciviHni aHani3 pisHuui Bnanpa - AnbTmaHa. Bicb X - cepepHe
3Ha4eHHs XOK, Bicb Y - pisHuus XOK mix nopiBHioBaHuMu metogamu (TA-N®). CucremartnyHa noxmbKa — YepBOHa
cyuinbHa NiHiA, NYHKTUPHI AiHIT - 95 % meXi y3romKkeHHs. 3eleHa NyHKTUPHa JliHif No3Ha4Ya€ nponopLiHe
cUCTEMaTUYHEe 3MillleHHSI; CUHSA BepTUKasnbHa NiHif - KpUTU4HUM nopir 7,37 n/xs
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MoAmMIoIii Ta mpaMuM MetogoM Dika, 6yso mpo-
BeJleHO perpeciiHui aHami3 pisHuni Branpga -
AnprMana. K BUJHO Ha puc. 5B, Oyl0 BU3HaUe-
He cepelHE cUCTeMaTH4YHe 3MillleHHs Ha PiBHI
0,69 1/xB. CepeqHs BiTHOCHA ITOXMOKAa CTAaHOBUJIA
33,9 %, a moxubKa BigTBOpeHH 3a KpiTuti mocsa-
mia KpuTudHux 97,6 %. Takull BUCOKUI piBeHb
HeBiAmOBiAHOCTI (r1pm HOopMi mo 30 %) 06yMOB-
JIeHUH HagBHICTIO BHPaXXeHOTO IIPOIIOPIIitiHO-
ro 3MilleHHd, IO IPU3BOAUTH [0 IIPOrpecyio-
YOro 3POCTAHHA PO30IKHOCTEN MiXX MeTomaMu
npu Bucokux 3HadeHHAX XOK. Tak camo 3 puc.
5B BUAHO, 11O iCHY€ CTATHUCTUYHA 3HAUYILIiCTh
Ta IIPOHOPLIYHICTD BUABJIEHOrO 3MillleHHA
(B1=0,79; p = 0,029; R? = 0,392). ITelt TpeH], LO3BO-
JINB ifeHTU(DIKyBaTU KPUTUUHY TOUKY IIEPETUHY
CHCTeMAaTHYHOTI'0 3MillleHHS Ha PiBHI * 7,37 JI/XB.
To6To, ipu BeaununHi XOK Giibiie HiX 7,37 JI/XB,
BU3HAYEeHOI MeTOJOM TepMOJMJIOLIi, criocTepi-
raloThCsA BeJIMKi Po36ixHOCTI i3 BenmunHoio XOK,
BU3HA4YeHOI npaMuM MeTonoM Pika.

OGroBopeHHs

Hamri pesynbpTaTy HiATBEPIXYIOTh CTATHUC-
TUYHO 3HAUYIy pisHuIlo Mixxk BenmnunaaMmu XOK,
BU3HAYEHUMU PI3HUMU MeTOoAaMU. 30KpeMa,
MigXi[g 3 BUKOPUCTAHHIM OOYMCIEHb HPUOIU3-
HUX Y1 KOHCTAHTHUX 3HAa4YeHb IIeBHUX [TOKA3HU-
KiB (Hempsamuii MeTon Pika) 3aMicTh iX IIPSAMO-
ro BuMipoBaHHa (mpamuii meron ®ika, MeTO/[
TEePMOJWIIIOINi]) HEOZHOPA30BO 3aCBiAUyBaB CBOIO
Many e(eKTHUBHICTh B OIiHIIi IeMOJMHAMIiKH,
He3aJIe’KHO BiJ TOTro, 9Ki JOZAaTKOBI KIiHiIUHI
Ta/abo memorpadiuHi mapamMeTpu AJSI IIBOTO
BUKOPHCTOBYyBanucsa. Hammpukiiaz, y SOCTimKeH-
Hi G. Khirfan Ta cniBaBTOpiB iHZEKCYBaHHS 3a
IMT noxkasHuka JICO fig Kpaloro IIporHo3yBaH-
HS PU3UKY CMepTi, HeOOXiTHOCTi TpaHCILIaH-
Tallil JlereHb Ta Ceplis i YaCTOTH MOBTOPHUX
rocmiTajisalfifi mokasajo, I0 HOBUH ITOKA3HUK
Ma€ CUJIBHINI KOpeJAallil i3 IOKa3HUKaMU CTaHy
Ba)KKOCTI TAIli€EHTIB, ajie He OYJI0 AOBEIEHO HOT0
IIPOTHOCTUYHY POJIb [32].

JiticHo, 3ahikcoBaHe HAMU CyTTEBE 3aHIKEH-
Ha XOK Hempamum MerogoMm ®ika (cucrema-
TUYHe BiTHOCHe BiaxuieHHd 38 % Ha IepllIo-
My erami Ta 19,3 % - Ha JIpyroMmy) iMoBipHO
IIOB’s13aHe 3 HEeCIPOMOXHICTIO CTaHIApPTHUX
aHTPONOMETPUYHUX (POPMYJ aTeKBATHO OIliHU-
TH peajibHe CIIOKMBAHHS KUCHIO B IAIiEHTIB i3
JIT. MeTaboJiuHa afanTallis 0 XPOHIYHOI TiloK-
cii Ta HagMipHA poboTa JUXATBHOI MyCKYIaTypPU
CTBOPIOIOTH YMOBHU, 3a SIKMX PO3PaxXyHKOBi 3Ha-
yeHHs VO, BUABIAIOTHCA 3HAYHO HIDKYUMU 32
daKTU4HI, 110 3TigHOo 3 piBHAHHIM DiKa IIPU3BO-

IUTH 0O IIOMMJIKOBOTO 3aHMKEHHS pPe3ysIbTaTiB
ceplieBoro Bukuay. Hamri maHi cBiguaTh mpo Te,
110 11 TTOXMOKA € He JINIIIe CTATUCTUYHUM BiIXU-
JIEHHSM, a I Ma€ xapaKTep CUCTeMHOI HellpH/iaT-
HOCTi MeTOZy: ITOKa3HUK ITOXUOKU BiATBOPEHHS
3a KpiTuri Ha nepiioMy etari cTaHOBUB 88,5 %0,
a Ha ApyroMmy - 119,9 %. OckinbKku 1Ii 3HaUeHHS
Marixe B 4 pasy IePeBUIIYIOTH 3araJlbHOIPUIHA-
TUY Hopir B3aemosaMiHHOCTI 30 %, MU MOXXKeMO
CTBep/KyBaTy, 1o HempaMuil Meroq dika He
MO3Xe Oy TU BUKOPUCTAHUY K aJIbTepHaTUBA Tep-
MOJUJIONII UM NPIMOMY BHUMIipIOBaHHIO y Halli-
eHTiB i3 JIT. Bucoka cepenHs BifHOCHA ITOXMOKA
(47,3 % Ha mepuIoMy eTari) HiATBEPIKYE, 110
PO3paxyHKOBi (popMysIM He BimoOpasKaioTh iHAU-
BigyanpHy MeTabONiYHy BapTiCTh AUXaHHA Ta
cepiieBoi poGOTH TPU TATOJOTIYHOMY peMoje-
JIIOBaHHI JIerTeHEeBUX CYAUH.

PesynbTaTu 11010 CYTTEBOI IIepeBaru MeTo-
Iy TepMOAUNIONii HaJ HeNpAMHUM MeTOLOM
dika 36irarTbCcd 3 TaKMMH B [JOCHITHUKIB
I. Volodarsky Ta cniBaBTOpiB [33] i A. Alkhodair
Ta cHoiBaBTOpiB [26]. BigMiHHiICTH i3 HaIIUM
IOCIiIXKEeHHAM Iosisarana: 1) y 6inpuriii Bubipii
nanieHTiB (16 Ta 55 maieHTiB y [moCHiKeH-
Hax BiamosigHo A. Alkhodair Ta criiBaBTOpiB Ta
I. Volodarsky Ta criiBaBTOpiB), 2) aHaNi3 MiCTUB
exokapmiorpadiuHi MOKa3HUKU, 3) KOpeasmiii-
HUIT aHaNi3 Oyso mpoBemeHo 3a IlipcoHoM (1110
OiNBII YYyTAUBUYN 40 aHOMAJIBHUX BUKU/IB 3HA-
4eHb, OIIiHIOE BHHSATKOBO JiHIMHY 3aJIeXXHiCTB
i TiIBKU NPU HOPMAJBHOMY PO3IMOAITi JaHUX).
A. Alkhodair Ta cmiBaBTOpM Aa4 AiarHosy JIT
BHKOPHCTOBYBaJIKM He aKTyajbHi Ha CbOTOJHI
reMosvHaMiuHi Kpurepii miarnosy JIT' (3 2022
poky cepepHiii Tuck y JIA > 25 3aMiHeHO Ha
> 20 MM PT. CT. [1]).

BusHaueHHS IIPOTHOCTUYHOTO 3HAYEHHS [IJIA
3HAYHO Oinbiroi BuOipkM marieHTiB (61M3bKO
12 000) mpoBommioca B mociimxeHHi A.R. Opo-
towsky Ta cniBaBTOpiB [25]. HdocmigHuku, Ha
IIPOTUBArYy BJIACHIH Tesi, IO ceplieBUH BUKU],
BUMIPIOETHCA B KIIIHIYHIN IPaKTUIll IIepeBaKHO
[LJI BU3HaueHHd IaTodisiosiorii, a He g Ipo-
THO3YBaHHS pPe3yJabTaTiB, Hafalu MIepeKOHIIU-
Bi pe3yabTaTU IIOJO CYTTEBOI IIPOTrHOCTUYHOI
poui XOK, BU3Ha4YeHOT0 MEeTOIOM TePMOIIIOI],
LIOJI0 CMePTHOCTi manieHTiB 3 JII' IOPiBHAHO 3
HenpaMuM MeTonoM Pika. ABTOPU 3aIIPOIIOHYBa-
JIV TaKi 3MiHHI, 9K BiK, cTaTb Ta IMT, A1 KOPULY-
BaHHA XOK 3 MeTOI0 MOKpalleHHsI TOYHOCTI OIiH-
KU TepefbadeHoro VO, Ta 3MeHIIEHHS pe3yib-
Tyo4goi noxubku [25]. 3a manumwu S.Caravita Ta
CIiBaBTOPiB, HETOYHICTh HENPSIMOro MeTOLY
dika Oysa mifgTBep/KeHa IIPU TPUBUMIPHIN eXo-
kappiorpadii (3DE) mpaBoro LITyHOYKa, a caMe
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3aBUIIIEHHS CepIeBOro iHAeKCy IIPOIOPIitiHO 10
TPUKYCHIiaNbHOI perypritartii [34].

Te, o ipsaMuil Mmetog, ®ika Ta TePMOIUIIOLi S
V3TO/KYIOTHCS, OYJIO IMiATBEPIKEHO paHile Ha
3HAYHO GBI BUbipIi mocaimkenHua N. Narang
Ta criBaBToOpiB [35]. IIpoTe iHTerpaspHUN aHali3
V3ro/[>XKeHOCTi B OHIil i3 rpyn HAIIIOTO ITOPiBHAH-
HA (n = 12) BUSABUB KPUTUYHO BUCOKY IIOXUOKY
BiZTBOpeHHa 97,6 % NpuU cepenHiil BiAHOCHIH
noxubni 33,9 %. IIpu perpecifiHomMy aHamisi pis-
Huili Bianpga - Anprmana (dug. puc. 5) MU BU3Ha-
4NN, 110 O MOMEHTY IlepeTUHY JiHil perpecii
3 HYJBOBOIO IIO3HAYKOI0 METOAU HOEeMOHCTPYBa-
IV OPUHHATHY KIIiHIYHY 30DXKHICTB, aje micas
JocarHeHHd KpuTuuHoi Mexi XOK 7,37 1/xB crio-
cTepirajocd eKCIIOHeHIliaJibHe 3POCTaHHS PO3-
6ixxHOCcTell. Busnauena N. Narang Ta cmiBaBTO-
paMu cepefHs Pi3HUIM MiX OPAMUM METOAOM
dika Ta TEPMOAMIIOIIE€I0 BUSBUIACS HABITD Gi/Ib-
111010, HIXK Y HAIIIOMY JocaimkeHHi (17,5 % npotu
8,47 % y mamomy). Ik i y mocmimxenHi [35], me
IIOHA]] TPETUHA YYaCHUKIB MaJjia ITOXUOKY > 25 %o,
Hall JgaHi IPOAeMOHCTPYBalIU eKCTpeMasbHO
IIMPOKUH PO3KUJ, IHAMBITYaTbHUX pPe3yIbTaTiB
(CB = 43,91 %, noxubka 3a Kpituri - 97,6 %).
Xoya AOCHIHUKN Malu MOXKJIUBICTH 3aCTOCY-
BaTu OifbIIl peTeNbHUU IiAXiA A0 IIPOBEAEHHS
npamoro metony ®ika (VO, y cTaHi CITIOKOI0 BUMi-
pioBasu y BCiX IAIi€EHTIB NPSIMO y KaTeTepusa-
LIiTHIH 1abopaTOpPii, BUKOPHUCTOBYIOYY KIACUIHY
MeTOnuKy [Jlyriaaca, 3 aHajui3oM 3-XBUJIMHHOTO
300py BUAVXYBAHOTO IIOBITPS 3 BU3HAUYEHHSIM
KOHIIEHTpAllil KMCHIO, BYIVIEKHCJIOrO Trasy Ta
asoTy 3a JOIIOMOTOI0 Mac-CIIEKTpPOMeTpil), BOHU
OTPUMAIIY CXOKY CUTYAalIio IIPYU ITIOBTOPHUX aHa-
mizax BnaHpga - AjpTMaHa 3 Takoo, 1o Oyia
i mpm HamoMmy cTaTuCTHYHOMY aHamuidi. To6To
BOHU TeXX 3aikcyBaau BiiCyTHICTh IIOCIiJOBHOL
CHPSIMOBAHOCTI MOXMOKU: METOJ] TePMOSUIIION T
XaOTUYHO JABaB SIK 3aHMKEHi, TaK i 3HAYHO 3aBU-
LIeHi pe3yJbTaTU BiJHOCHO eTaJIOHa, OCOOJIMBO
IIPU BUCOKUX 3HAYEHHIX CEPLIEBOTO BUKUIY.

IIpoTe caMe B HAIIOMYy LOCHiJ>Xe€HHI KJIIOYO-
BUM pPe3yJIbTaTOM € BUIBJIEHHS BXXe 3rafjaHoi
kputuuHoi Mmexi XOK (7,37 1/xB), mmicia axoi Tep-
MOJMIIONis BTpadae MpenusifiHicTh MOpPiBHAHO
3 npaMuM MeTrogoM ®ika. IIOSICHUTU OTpUMAaHIi
HaMM pe3yJabTaTU MOXXHaA TaK. IIpM BUCOKOMY
XOK amImuliTyzma 3MiHU TeMIepaTypu B JereHe-
Bill apTepii cTae MeHIIIO, OCKiJIBKM XOJIONHU
GOJIFOC LMIBU/IIIE 3MIIIYETHCS 3 BEIUKUM 00’€MOM
Teryoi KpoBi. CurHam crtae ciabiium, i (oHo-
Bi KONMBaHHS TeMIepaTypu KpoBi, oB’sa3aHi 3
IUXaHHSIM abo CepreBUM IIUKJIOM, IIOYUHAITH
HOT0 «3alIyMJIIOBaTI». [HIIa MOXIIMBA IPUYNHA,
HalfgacTillle OGrOBOPIOBaHA y [IXXKepejax JiTepa-

TYPU — BOKKaA TPUKYCIIilaTbHa perypriraris, 1o
TEeX MOXKe CTBOPIOBATU TaKUH «IIyM» i 3aHIXKY-
BaTu nokasHukK XOK [36-38]. Monynb TepMonu-
Jionii B ammaparti yacTo iHTepupeTye el «Iirym»
SIK 9acCTUHY KpUBOi ab0, HaBIaKM, IepeadacHO
MIPUNNHSAE PO3PAXyHOK, IO dYacTillle IIPH3BO-
OUTH caMe IO OTPUMAaHHS HerependadyBaHUX
3HaUeHb I[IOKa3HMWKA. BusgBlIeHa HaMU CTaTUC-
TUYHA 3HAYYUIiCTh IIPOIOPIiFHOTO 3MillleHHSA
(B; = 0,79; p=0,029) MaTeMaTUYHO MiJTBEP/IKYE,
110 IIOMUJIKA TePMOJWIIOINIT € He BUIIaKOBOIO, a
6e3rocepeHBO 3AJIEKUTD Bif] BEIMYNHU IIOTOKY.
3HayHa YacTHHA TeIJIOBOTO iHAMKaTopa (Xoyoz-
HUY (QisionorivHMHE PO3YNH) HONYUAETHCA [0
IIOTOKY perypriraunii Ta IpU3BOAUTDH O XUOHO
TOJIOTO1 Ta GBI TPUBAJIOI KPUBOI TEPMOIUIIIO-
1ii. AmapaTHi aKTOpPU - CUCTEMATHUYHi TOMUJI-
KU BUMIpiB OGJIafHAHHS Yepe3 HeCIIpaBHEe KaJli-
OpyBaHHS - TaKOX MOXYTh OyTHU [OJATKOBUM
IPKEepesoM PO30IKHOCTEN MiX HOCTiIKYBAaHUMU
MeTo/laMU.

V poboti G.W. Hamilton Ta cuiBaBTOPiB yItep-
ure OyJI0 BUSIBJIEHO HE TiJIbKU TPUKYCIiZaNbHYy
perypritaiiito, a i1 QiopuiAIiio mepencepab SIK
MOXJIUBY IPUYUHY PO3ODKHOCTEN 3Ha4YeHb [39].
Jaui mocmimxeHHS 3 po3MipoM BuOipku n= 182
[37] npomeMOHCTPYBaIN Pe3yIbTATH, AY3Ke CXOXKi
Ha TaKi X B HalIili pPo6OTi: BeJIUKUN POIKUT,
sHaueHb XOK mpu BUIIUX HOro 3HAUeHHAX 3a
MeTO[OM TepMOIUJIONil IIpU IapalelbHOMY
HOpiBHAHHI 3 npaMuM MeTomoMm dika, HU3BKY
y3rOo)KeHiCTh BKazaHUX MeToAiB. G.W. Hamilton
Ta CIIiBaBTOPU, TaK caMoO K i MU, yepe3 BUIIlEe
3a3HaueHi (paxkTopu (3aJEeKHICTh BU3HAYEHHS
XOK Bij TpuKycHifanpHOI peryprirarii, 1moxmu6-
KM BUMIpIOBaHHA IIpu BucokoMmy XOK) Hamoss-
raloTh Ha IepeBasi Bce OiNBII AOCTYIIHOTO Ta
romupeHoro npsamoro Merony ®dika HaJ TepPMO-
IUIIOIi€l0, IIPOTe 3BepPTAOTh yBary Ha HeO00-
XiIHICTh PO3MISAHYTH MOXXJIMUBICTh IPOBEEHHS
6araToleHTPOBUX PAHAOMIZ0BAHUX NOCIiIKEHbD,
110 TIOPiBHIOIOTH ABa MeTonau oiiHKu XOK, 1106
OLIIHUTHU, AKUU MEeTOJ Kpallle IIPOrHO3yE Bif-
IIOBilb Ha KOHKpeTHi MeTonu JikyBaHHA [39].
A. Baccelli Ta criiBaBTOpPU MOKa3aH, 110 HU3bKUH
ceprieButi inzexc (< 2,2 j1/XB/M?) JOTATKOBO MOXKE
OyTH HPUYMHOIO BiAMIHHOCTE!H MiX pe3yibTara-
MU 3a3HAUYeHUX MeTOZiB, i mMiATBepAUIN paHilile
00TOBOPIOBAHY HE3HAYYIIICTh HEIPSIMOTO METO-
Iy ®ika [38]. Jaui J. Wang Ta criBaBTOpiB, X04 i
He MicTuiau Oe3mocepesHE OOUUCIEHHS Pi3HUI
Mix npaMuM MeTofoM Pika Ta TePMOAUITIOIIEO,
IpoTe MHiATBEePAMIN He3HauyLIiCTh Pi3HUIN, SK
OyJI0 BUSIBJIEHO i B HAIIIOMY AOCTifmKeHH] [40].

PesynbTaTu  KJIACUYHOTO  JOCIHi/KeHHS
M.M. Hoeper Ta CHiBaBTOPiB, OIyOJIiKOBAHOTO Y
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1999 p., YaCTO BUKOPUCTOBYIOTHCS K OCHOBHUH
apryMeHT Ha KOPUCTb BU3HAHHA MeTOAY TePMO-
JUoLil IK OCHOBHOT'O MeTOAy BusHaueHH:A XOK
[41]. IIi mocnmigHWUKM HABOOATH IIJWN Ilepesik
«IIiIBOOHUX KaMeHiB», IOB’SI3aHUX 3 BUKOPUC-
TaHHAM y KJIiHIYHIfl IpakTUlli IpsIMOro MeToay
®dika, aye HaNOINBII CYTTEBUM i3 HUX BUAETH-
Cd TOM, 110 OPOHXiaJbHMUI i BEHO3HUI ApeHaxKi
MOXYTb OyTH He3HaYHUMM y IAIli€HTIB 3 HOP-
MaJIBHUM CepLIeBUM BUKHUIOM, ajle MOXXYTb MaTH
CYTTEBe 3HAYEHHA y MAIli€eHTiB 3 HU3BKUM Cceplie-
BUM BUKHJOM, CIIPUYHNHIIOYN IIePEOliHKy Hacu-
JeHH4 KMCHeM 3MilllaHol BeHO3HO1 cucTeMu. IIpu
IIbOMY aBTOPU AaKILEHTYBaJM Ha IMOXUOI IIpu
HusbkoMy XOK, a He IIpX BUCOKOMY, AK y HAalIllO-
My JocrhimxeHHi. I BOHUM BHU3HATN PO30IXHOCTI
MeTOZiB 3aBASKN BEIUKOMY PO3KUAY OKPEMUX
BuMipioBaHb (+ 30 %), BOHU I1i BiIMiHHOCTi eKc-
TPAIOIIOBAIN Ha TBAPUH, 3T0POBUX JOOPOBOJIb-
[IiB Ta [AIli€HTIB 3 iHIINMU CepIleBO-JereHeBUMU
3axBoploBaHHAMU. Kpim Toro, ax M.M. Hoeper
Ta cuiBaBTopu [41], Tak i I. Tea Ta I. Hussain [42]
y MOIIyKaX iCTMHHO 3HAYyIIOro METONY IPUXO-
IATH IO BUCHOBKY, 10 HEMaE METOHY, SAKUN Ou
3abesrneynB GesporanHi pesynsratu XOK y Kiui-
HIYHNUX YMOBaX.

3 OoIIAAYy Ha BUKOPUCTAHHA CKJIAAHOI JOPOroi
anapaTHOI MeTONUKU g IPsIMOro BU3HAYeHHI
MiHIMaJIbHOI'O CHOXUBaHHA O, IpU NPAMOMY
meTozi Pika, 3 IIOMIAAY €KOHOMIYHOI AOIibHOC-
Ti ONTHMaJBHOIO aJbTePHATUBOIO 3aJIUIIAEThCS
MeTO/, TepPMOJUIIONii. BAXKJIMBO HAarOJIOCUTH, 110
peanbHOI0 KIiHIYHO IPO6IeMOI0 3aCTOCYBaHHS
MeTOAy TepMOAWIIoNii B GiNBIIOCTI BUIIAAKiB
€ MPaBUIbHICTP BUKOHAHHSA METOAWKM IIpolie-
Iypu, 30KpeMa MpaBui KajlibpyBaHHS, IIpOBe-
JleHHs cepil BUMIipIOBaHb 3aMiCThb ITOOAWHOKUX
6e3CHCTeMHUX, BpaxXyBaHHS BIIJIUBY JUXaJIbHO-
ro unukiay Ha BusHadeHHA XOK. IIpoBopmaTbCca
Ccripobm 3HAUTH iHIII iHAWKATOPU PO3BEIEHHS,
3aMiCTh TeMIlepaTypHoro. Tak, 6ysI0 po3pobIeHo
iHHOBaNlilHy TeXHOJOTril0 iMIIy/IbCHOI JeHCHUTO-
MeTpii GapBHUKa A BusHaueHHsa XOK, ogHaK
JaHi Bremer Ta cHmiBaBTOPiB CBif4aTh IPO CyM-
HiBHi pe3yJbTaTH iI 3aCTOCYBaHHS IIPU HU3BKOMY
XOK nopiBHAHO 3 TPaJUIiHUM METO/IOM TE€PMO-
muaroii [43].

ICHYIOTH yCHiIIHI pe3ynbTaTU [OCHIiMKeHHA
R.L. Benza Ta cHOiBaBTOPiB IOJ0 IIOBCAKIEH-
HOTO 3aCTOCyBaHHA IMIJIAHTOBAaHOI'O B Jiere-
HeBy apTepito kappaiomoHiTopa CardioMEMS
HF System y 26 manienTis 3 III Ta IV dyHKII-
OHaJIBHUMHU KJacaMU ceplieBOi HeZoCTaTHOC-
Ti 3a NYHA [44]. 3a mommoMoromo IIbOT0 arapa-
Ta BHU3Ha4aloTh XOK MeTOZoOM TepMOJUIIOINil
Ta/abo HenpsaMmum MetomoM dika. JocaigHuKU

BiI3HAUUJIMW IIOKpallaHHA (QYHKIiOHAJIBHOTO
kinacy NYHA, piBHiB HaTpillypeTUYHOro IeI-
TUAY Ta SIKOCTi KUTTA IapajieIbHO [0 3MiH y
cepiiHMX reMOJWHAMIYHUX BUMIipIOBAaHHSX, a
TaKOX IIPOJeMOHCTPYBaH, [0 reMOJANHAMIUHI
napamMeTpu, OTPUMaHi 3a JAOIOMOTOI0 iMILIaH-
Ta, KOPeaiooTh 3 IlapaMeTpaMH TecTy i3 Iec-
TUXBUJINHHOIO X0Ab06010. IIpoTe mocTiiiHe BUKO-
pHCTaHHA TaKUX anapaTiB JJisg OI[iHKU reMOIU-
HaMiKM Mae IIeBHY 3aJeXXHiCTh Bif] CHPpUATINBOI
OO IxX iMIImaHTAallii aHaTomii marmieHTiB [44]. 3
2022 p. iMmIaHTyBaHHg anapaTiB CardioMEMS
6y710 MacoBO MOIINPEHO Ha nalfieHTiB 3 II HpyHk-
ioHaJIbHUM KjacoM 3a NYHA, a Ha modaTKy
2025 p. neHTpu nocuayr Medicare Ta Medicaid
OTOJIOCUJIM IIPO PillleHHA II0A0 HalliOHAJIbHOTO
HOKPUTTS BUTPAT HA iX PO3MOBCIOKEHH Ceper,
MalieHTiB i3 ceplleBOI0 HeAOCTaTHICTIO [45]. A
y marieHnTiB 3 JIAT 3a ganumu S. Thangavel Ta
CIiBaBTOPiB iMIIaHTaLisl IPUCTPOIO 3MEHIIINIA
KinpkicTh momanpinux iHBasuBHuxX KIIC 6inbire
Hixk Ha 50 % [46].

Citif 3a3HAYUTH, 1110 B JOCHIIKEeHHI MU 3aCTO-
COBYyBaJIU MeTOJ, HEeIIPsIMOi pecIlipaToOpHOI Kajo-
puMeTpii A1a BU3HAUEHHS IIOMIMHAHHSA KUCHIO
(mpamutt meton Pika). A € maHi, 1110 3acTOCYBaH-
HS HEeIIPsSMOI peclipaTopHOI KaJopuMeTpii Moke
acoiliroBaTucs i3 3aBullleHHAIM BenuuuH XOK y
cnenudiyHUX NonynAuiax [47]. Ha mpoTuBary
1IbOMY, iCHye yCHiIIHUH [OCBif 3acTOCyBaHHS
6araToxBUJIBOBOI (poToIrIeTUu3MOrpadii Ta aaro-
PUTMy MAIIMHHOTO HaBYaHHS, PO3POOIJIEHOTO
I GesnepepBHOi oIliHku VO, [48].

TakMM UYMNHOM, IIPOJOBXKYIOTbCSI AaKTHUBHI
TIOIIYKYM CIIOCOOiB MojepHisamii Bxke HasiBHUX
MeToiB BusHaueHHsa XOK, 1o HaBiTh i3 Oessa-
TIepevHO He3aMiHHOIO POJIIIO KJIACUYHUX, TPaSU-
LifHMX IX BapiaHTIB He CIIPOCTOBYE YCHiXy IIPO-
CTIINX Ta JOCTYIHININX, i BOAHOYAC BUTOHYe-
HUX TEeXHOJIOTiH HaJl METOIOJIOTIYHO CKIAJHUMMU
1 CKpPYIIyJIbO3HUMMU MifX0JaMU.

ITonpu oTpUMaHi CTATUCTUYHO 3HAYyIIi pe-
3yJBTATU, AOCHIIKEHHS Ma€ [eKiJbKa obme-
’KeHb. Ilo-Tiepiie, 6ysa BUKOPUCTAaHA BiJHOCHO
HeBeJIMKa BUOipKa IMAlli€eHTIB y HmiAgrpymnax ais
IIPSMOro IOPiBHAHHS METOZIB, 110 MOXXe oOMe-
KYBATHU MOXXJIUBICTH eKCTpamoidlii pesynabra-
TiB Ha 3arajbHy IONyNAIlil0 IaIjieHTiB.
Ilo-mpyre, mOCHiMXeHHS OYIO0 OJHOIEHTPOBUM
Ta PETPOCIEKTUBHUM 3a CBOIM Ju3allHOM, IO
IIOTEHIIIHO CTBOPIOE PU3UK CUCTEeMaATUYHOIL
nmoxubku Bimbopy. Ilo-TpeTe, He HPOBOILUBCS
OKpeMUuI aHali3 BILJIUBY CTYIeHS TPUKYCIIi-
JaJbHOI perypriraunii Ha TOYHICTh TepPMOIMIIIO-
uii y nudpax, xoua 1e# pakTop, Ak i Oyso0 3raza-
HO BuUlle, TPagUIiiHO BBaXXKAETHCS IOTEHIIi-
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HUM  [PKepejoM  TeXHiYHUX  IIOMUJIOK.
ITo-yeTBepTe, TEXHIYHUM OOMEXKEHHIM OyI0
BUKOPUCTAHHS TIJIbKY GOJIOCHOI TePMOIUIIIONIT
Jepes KaTeTep Y JiereHeBill apTepii; BiACyTHiCTD
MIOPiBHAHHS 3 TPAHCIIYJIbMOHAIBHOIO TEPMOZU-
JIIOLi€I0, KA BBa’KAETHCI OiJNBII CTIHKOIO [0
BHYTPIIIHBOCEPIIEBUX «IIYMiB», He [[03BOJIE
OCTAaTOYHO BiAKUHYTU BIJIUB II03aCyAUHHOIL
pPiouHU jlereHb HAa TOYHICTh BUMipIOBaHb y 30HI
BHICOKOTO cepIieBoro BUKuzy. Ilo-w’'sre, gk i 6ymo
3a3HAYeHO, €TAJOHHUM Pi3HOBUAOM HIPIMOTO
MeTony Pika BBaXKAETHCA KJIACUYHUH i3 MilllkoM
Jyriaca, a He BUKOPUCTaHA HAMU HeIIpsIMa pec-
ImipaTopHa KaJoOpUMeTpis. Mu TaKOoX He MOIJIU
3abesneuntu cuMynabTaHHOTO 3 KIIC mpoiiecy
BU3HAUYEHHI MiHiMaJIbHOTO CIIOXKMBAHHSI KUCHIO
- i KIIC, i BusHadyeHHsa VO, 3a [JOIOMOTOIO
Geratherm Ergostik y 6inpimocti Bunaakis mpo-
BOJIMJINCS B Pi3HUM 4Yac, a He 0e3M0CepeHbO B

[locTynHicTb AaHuX:
Zlani mosxcymov Gymu Hadawi 3a 06/pyHMOBAHUM 3ANUNOM.
[xepena diHaHCyBaHHS:

Poboma 8uKoHAHA 8 MeHax HAYK080-00CcAI0HOT memu 8100iny emo-
PUHHUX ma nezeHesux einepmen3iti Y «HHI] «IHcmumym kap0i-
on102li, KAIHIYHOI ma peceHepamuenoi meduyunu im. akad. M.]J.
Cmpasncecka» HAMH Vkpainu»: «Buguumu 0odamxoei mapkepu
GyHKyioHarvHo20 cCMAaKy ma epekmueHocmi mepanii 'y nayieHmie
3 /lezeHesor0 2inepmeH3ieio 8 YM08ax 80€HHO020 Hacy» (Homep dep-
scaenol peecmpayii 0124U003786 (wugp OK. 17.0000.219.22)), wo
dinancyemoca 3a kowmu Jepicagrozo 6100xemy Vkpainu.

KoHdnikT iHTepeciB:
Kongaixmy inmepecie Hemae.

Y4yacTb aBTOPIB:

Vuacmev aemopie: ides ma Ousailin 00CAiOHceHHA, pedazy8aHHs
cmammi - I.P.; 36ip ma 06po6ka mamepianig - I0.B., J.®.; Aikysan-
Ha xeopux - IO.B., JI.®., C.IL., O.T.; cmamucmu4xe onpaytoeanHa
Jdanux ma Hanucauus cmammi - C.IL; oeand aimepamypu - O.T.
Vi asmopu 3pobuau 3Ha4HULL 8HeCOK Y HANUCAHHA Yiel cmammi
ma cxeanuau ii o0cmamoumny eepciio.

ETWYHe cxBaneHHs:

IIpomokon docaidxcenHs 6y8 poseasnymuil ma 3ameepdiceHull
Komicieto 3 6ioemuxu JYV «HayioHanavHuil HAyKosuil uyenmp
«IHcmumym kapdionoeii, KAIHIYHOL ma pezeHepamusHol Medulyu-
Hu imeHi akademika M.JI. Cmpadxcecka» HAMH Vkpainu» (npomo-
kon Ne 1-4 8id 09.03.2024 p.).

IHpopmoBaHa 3ropa:

Vei nayienmu nidnucaau iHgopmosary 3200y Ha yuacmov Y 00CAi-
OdceHHI ma npogedeHHA MeOUUHUX MAHINYAAYLI 32I0HO 3 NPUHLU-
namu Ieavcincokoi dexnapayii ma Good Clinical Practice.

Mopska:

Aemopu 0axyoms nayieRmam-y4acHukam 0ocAioHceHHs 3a 3200y
HA BUKOPUCTAHHA THPOpMayii i yuacms Yy 00CAIONeH T, 4 MaKox#e
nepcoHany KATHIKU ma Koae2am, 810n0gi0asbHUM 3a 8e0eHHA nayi-
enmie.

KaTeTepu3alliliHiii 1abopaTopii. Ilogansuri mpo-
CHEKTUBHI JOCIiIXXEHH 13 3a7yYeHHAM 0inb1Iol
KiJIBKOCTi ITallieHTiB Ta 6araToakTOpHUM aHa-
J1i30M MOXXYTH JTOIOMOTTU YTOYHUTU BUSBIEHY
HaMmu KpuTuuHy Mexxy XOK misa pisHUX MeToxiB
BUMIipIOBaHHS.

BucHOBKM

XBUMMHHUL 00’€EM KPOBi, BUSHAYEHUN HEIIPs-
mMuM MeTogoMm Pika, CTATUCTHUYHO 3HAUYIIO
BiIpi3HAETHCA Bif, HOr0 BeJIWYUHU, BU3HAUEHOI
MEeTOZOM TepMOAWIIONii abo MPAMUM METOLOM
dika.

AKIIo mpu OILiHII MeTOoZOM TepMOIUJIIONil
BeJINYMHA XBUJINHHOTO 00’€EMYy KPOBi TIEPEBUIIYE
7,37 11/XB, TO TaKUM IallieHTaM, IJI OTPUMAaHHSA
Gi7bIII 3HAYYIIOTO PE3YAbTATy, Tpeba BU3HAYATU
XBUJIIMHHUI 06’€M KPOBi IpaMuM MmeTonoM Pika.
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S.0. Progonov, Yu.A. Botsiuk, L.S. Feshchuk, 0.0. Torbas, G.D. Radchenko

National Scientific Center «M.D. Strazhesko Institute of Cardiology, Clinical and Regenerative Medicine» of the National Academy
of Medical Sciences of Ukraine, Kyiv, Ukraine

Comparison of methods for determining cardiac output in patients
with pulmonary hypertension

The aim - to evaluate and compare the value of cardiac output (CO), determined by different methods (ther-
modilution, direct and indirect Fick), in patients with pulmonary hypertension (PH).

Materials and methods. The study included 57 patients with various forms of PH who underwent right heart
catheterization (RHC) according to a standard protocol. A comparative analysis of CO was performed in three stages:
comparison of thermodilution (TD) with the indirect Fick method (IF) (n = 45), IF with the direct Fick method (DF)
(n =23), and TD with DF (n = 12). The formed groups were statistically comparable by anthropometric data (height,
age, weight, BMI, sex - ANOVA, p > 0.05). Direct oxygen consumption (VO,) was determined by indirect respiratory
calorimetry.

Results. It was established that IF significantly underestimates cardiac output values compared to thermodilu-
tion (by 38 %, p < 0.001). Consistency analysis confirmed a critically high percentage error of IF results (88.5-119.9 %
according to Critchley). When comparing TD and DF, a statistically significant dependence of the error on the value of
cardiac output was revealed (B, = 0.79; p = 0.029; R? = 0.392), with an absolute bias of 0.69 L/min and a relative bias of
8.47 £ 43.91 %. At CO values above 7.37 L/min, a rapid increase in discrepancies between methods is observed, indicat-
ing limitations in TD accuracy in patients with high cardiac output and the need for data verification.

Conclusions. CO values determined by IF significantly differ from the CO values determined by TD or DF meth-
ods. If, when evaluating by the TD method, the CO value exceeds the threshold of 7.37 L/min, such patients should
undergo CO determination using the direct Fick method to obtain a reliable assessment of hemodynamic status.

Key words: pulmonary hypertension, cardiac output, thermodilution method, direct Fick method, indirect Fick
method, hemodynamics, pulmonary arterial hypertension, chronic thromboembolic pulmonary hypertension
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Use of endovascular methods in the treatment
of acute mesenteric ischemia

Gastrointestinal complications are relatively rare complications of cardiac surgery but are nevertheless associated
with high mortality. The absolute number of gastrointestinal complications (Gl) varies from 0.21 % to 2.9 %. However,
the overall mortality in available analyses ranges from 4 % to 100 %, mainly related to mesenteric ischemia. Over the
past decade, the greatest attention among Gl complications has been paid to ischemic intestinal injury. The frequency
of this complication is quite low — from 0.06 to 1.15 %, but the mortality reaches 50-70 %, and according to some
authors, even 100 %. Usually, acute intestinal ischemia is caused by embolism caused by thrombi of various origins.
However, hypoperfusion as a result of various factors can lead to non-occlusive ischemia.

Thus, the morbidity and mortality because of mesenteric ischemia remain high even in the era of modern
advances in diagnostic and therapeutic modalities, and the best treatment method is still debated among surgeons
and interventionists. Recently, interventionists have increasingly preferred endovascular approaches to open surgery,
probably due to the apparent reduction in mortality and perioperative complications. However, despite the high
technical success rates, further exploratory laparotomy for resection of necrotic bowel is necessary in a significant
proportion of patients. Most evidence suggests that hybrid approaches involving primary endovascular interventions
followed by open laparotomies for bowel resection may be superior to either approach alone. An exceptional factor
dramatically affecting outcome and mortality is early diagnosis. Given the relative rarity of mesenteric ischemia in
intensive care practice, awareness and vigilance regarding this complication, as well as early multispiral computed
tomography with subsequent referral to cathlab may be a key.

Key words: gastrointestinal complications, acute mesenteric ischemia, endovascular therapy, endovascular
revascularization, stenting, angioplasty

9], congestive heart failure [6, 7], and a known

Gastrointestinal disorders are relatively rare
previous history of gastrointestinal diseases

complications of cardiac surgery but are nev-

TEXHONOTrII

ertheless associated with high mortality [2-9].
Over the past two decades, a considerable amount
of data has been accumulated regarding the quan-
tity and quality of such complications (Table). The
absolute number of gastrointestinal complica-
tions (GIC) ranges from 0.21 % to 2.9 %. However,
the overall mortality in the analysed groups
ranges from 4 % to 100 % [1, 27].

The main preoperative risk factors are arterial
hypertension [7], renal failure [4, 7, 9], old age [6,

[5-6]. Risk factors during surgery and the early
postoperative period are the use of vasopressors
[5, 7, 9], prolonged «skin-to-skin» operation time
[4], cardiopulmonary bypass time [4, 6, 9], and
aortic clamping time [6]. Patients after complex
and combined procedures, such as CABG and
valve replacement, have an increased risk of GIC
[6-9]. Prolonged mechanical ventilation and the
need for dialysis are the most significant risks in
the postoperative period [5, 6, 9].
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The complication with the highest mortal-
ity rate, reaching 100 %, is mesenteric ischemia.
Over the last decade, most attention among GICs
has been paid precisely to ischemic intestinal
injury. The incidence of this complication is
quite low - from 0.06 to 1.15 %, but mortality
reaches 50-70 %, and according to some authors,
even 100 %. Usually, acute intestinal ischemia is
caused by embolism due to thrombosis of various
origin. However, hypoperfusion as a result of var-
ious factors can lead to non-occlusive ischemia.

Among the most important risk factors for
small intestinal ischemia are peripheral vascular
disease, old age, cardiogenic shock, the use of
blood components and preparations, the use of
vasopressors in the perioperative period, renal
failure, and the use of an intra-aortic balloon
pump. The analysis of cohorts of patients after
operations without and with the use of CPB (car-
diopulmonary bypass) showed that the latter
demonstrate a significantly more frequent intes-
tinal ischemia, which is associated with survival
rate of only 7 %.

Among other peri- and postoperative factors,
the most significant are ventilation support for
more than 24 hours, the use of vasopressors,
blood products and components, intra-aortic bal-
loon pump, and reoperations. Additional factors
that are important are increased creatinine and
blood lactate.

Diagnosis

A key for the radical reduction of mortality in
acute intestinal ischemia is the possibility of ear-
liest diagnosis. Late diagnosis contributes to high
mortality - 30-70 % [2]. Every 6 hours of delay in
diagnosis (usually a delay in CT scanning) dou-
bles mortality [38]. Patients after cardiovascular
operations in the early postoperative period usu-
ally receive pain relief and sedation, may be on
prolonged mechanical ventilation, and in severe
cases, unconscious. Therefore, pain syndrome
may be completely absent. The only symptoms of
an impending disaster may be abdominal disten-
sion and lack of peristaltics.

Lack of improvement in the patient’s condition
in the early postoperative period, when cardiac
causes are excluded and with adequate intensive
care, should lead to the idea of the possibility
of GIC (gastrointestinal complications/ischemia).
Intestinal ischemia in any severely ill patient
should be considered with any unexplained dete-
rioration [10]. High clinical suspicion of GIC, even
in the absence of peritoneal symptoms, should
prompt urgent advanced imaging [10].

Computed tomographic angiography

Any patient with suspected GIC should under-
go immediate computed tomography angiogra-
phy (CTA) (Class of recommendation 1, level of
evidence A). Standard abdominal radiography is
not recommended due to its low informativeness
(Class of recommendation 1, level of evidence B).

A two-phase CTA protocol is a gold standard
because of its high sensitivity and specificity in
the diagnosis of GIC [10]. Pre-contrast scanning
can detect vascular calcifications, hyperattenuat-
ing intravascular thrombi, and intramural haem-
orrhage [10]. A subsequent arterial phase with
contrast can detect arterial filling defects in arter-
ies or areas of infarct in tissues, which are the
initial visible signs of acute mesenteric ischemia
(AMI) [10]. The venous phase may reveal hyper
attenuation within the venous system, consistent
with thrombus [10]. Oral contrast should not be
used as it may impair visualization [10].

CT should be performed regardless of the
presence of renal failure, as the consequences
of delayed diagnosis of GIC are much more det-
rimental to patients than the effects of iodinated
contrast. A recent study showed that in 27 of 28
patients (96.4 %), MSCT correctly diagnosed GIC
(specificity 97.9 %) [12, 39]. A sensitivity of 93 %,
specificity of 100 %, and positive and negative
predictive values of 100 % and 94 %, respectively,
were achieved [40, 41].

Multiplanar reconstructions can also help to
identify features of the anatomy of the mesen-
teric arteries [10].

Laboratory diagnostics

There are no laboratory parameters that are
sufficiently precise to definitively determine the
presence or absence of ischemic or necrotic
intestinal injury, although elevated l-lactate, leu-
kocytosis, and D-dimer may be helpful (Class of
recommendation 2, level of evidence B).

No precise biomarkers have been identified
for the diagnosis of GIC [31, 32]. D-dimer has
been observed to be an independent risk fac-
tor for intestinal ischemia [33], reflecting clot
formation and endogenous degradation through
fibrinolysis. No patient with normal D-dimer had
intestinal ischemia, and D-dimer > 0.9 mg/L had
a specificity, sensitivity, and accuracy of 82 %,
60 %, and 79 %, respectively [33]. Thus, D-dimer
may be useful in early diagnosis.

Elevated amylase levels have been reported
in approximately half of patients with AMI [34].
However, this is important to consider because
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patients may be misdiagnosed with acute pan-
creatitis and delaying critical interventions may
impact survival outcomes.

Other biomarkers that have been reported to
be useful in the diagnosis of AMI include intes-
tinal fatty acid binding protein (I-FABP), serum
alpha-glutathione-S-transferase (alpha-GST),
and cobalt albumin binding assay (CABA) [35,
36]. A cross-diagnostic study of 129 patients hos-
pitalized for acute abdominal pain showed that
three most promising circulating biomarkers of
AMI - citrulline, I-FABP, and d-lactate — were
neither sensitive nor specific enough for the dif-
ferential diagnosis of AMI [37].

Surgical diagnostic modalities

The presence of peritoneal signs, such as
guarding tension or rigidity, is an indication for
urgent surgical exploration of the abdomen to
evaluate for intestinal perforation, necrosis, and
other complications [10]. If exploratory laparoto-
my is indicated based on peritoneal symptoms,
directed palpation of the superior mesenteric
artery by placing the fingers behind the mes-
enteric root can be performed to determine the
presence of thrombi [10]. Intraoperative arte-
riograms may be used and recommended when
the diagnosis is uncertain. Intraoperative duplex
ultrasonography or fluorescein flowmetry can
also be used quickly and reliably [10].

Treatment

Early revascularization of ischemic intestine
is essential to improve survival [10]. The tradi-
tional approach to the treatment of AMI has been
open surgery, due to the ability to simultaneously
remove arterial occlusions or venous thrombi
and assess and resect any necrotic bowel [10].
The advent of minimally invasive endovascular
techniques over the past few decades has chal-
lenged open revascularization techniques as a
gold standard of intervention [10]. Several recent
studies have shown lower mortality and bowel
resection rates with newer techniques, but many
surgeons and interventionalists still prefer the
open approach [10].

Endovascular revascularization is a primary
option for arterial occlusions when the clinic
has the appropriate equipment and experienced
operators (Class of recommendation 1, level of
evidence C).

Specialized «intestinal stroke treatment cent-
ers» are becoming increasingly common in
France and China, with recent evidence suggest-

ing improved outcomes [10]. In these centers, a
multidisciplinary team consisting of a general
surgeon, vascular surgeon, interventional radi-
ologist, and critical care physician focuses on
removing the nonviable small bowel, preserving
the remaining bowel with revascularization, and
providing intensive care to prevent progression
of multiple organ failure [10]. This approach is
associated with improved time to reperfusion
and survival [10, 20, 22].

The optimal management of patients with
AMI may include open, endovascular, or hybrid
access in a vascular surgery center [11, 33]. If
acute peritonitis is suspected, urgent laparotomy
is indicated to assess the severity of intestinal
ischemia [11].

Endovascular revascularization techniques
have gained popularity over the past few decades.
Ongoing studies have consistently demonstrated
their utility as an alternative to open revascu-
larization in appropriate patient populations. For
example, in a study were compared the imme-
diate and long-term outcomes of endovascular
revascularization in 50 elderly patients with GIC
versus no revascularization attempt in 16 [13].
Endovascular revascularization was technically
successful in 88 % of cases, and three patients
underwent open revascularization after failure
[13]. 33 % of patients required open resection
of necrotic bowel after the endovascular pro-
cedure [13]. The 30-day mortality rate was 32 %
in those who received intervention and 81 % in
those who did not [13]. The 1-year survival rate
was 52 % in the intervention group and 19 % in
the no intervention group [13]. In another study,
U. Altintas et al. analysed survival, bowel resec-
tion rates, complications, reoperation rates, and
improvement in clinical symptoms in 67 patients
who underwent endovascular intervention for
acute or chronic mesenteric ischemia [46]. One-
and three-year survival rates were 67 % (95 %
CI 54-77) and 54 % (95 % CI 41-65), respectively.
Only 59 % of patients reported clinical improve-
ment in symptoms [46]. Thirty patients (45 %)
underwent subsequent bowel resection (p < 0.001)
with a median hospital stay of 7 days.

Another study performed endovascular inter-
ventions in 50 patients with GIC due to embolic
or thrombotic obstruction of the superior mes-
enteric artery [15]. Endovascular interventions
were technically successful in 44 (88 %) patients
[15]. Mortality after successful or failed endovas-
cular intervention was 32 % [15]. The incidence
of emergency laparotomy, bowel resection, and
endovascular complications was 40 %, 34 %, and
10 %, respectively [15]. Three of the six patients
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Table
Types of endovascular interventions for GIK, advantages and disadvantages
Procedures Advantages and problems Reference
Aspiration embolectomy Lower mortality [16, 20]
Patients without peritonitis
Repeated procedures
Selective thrombolysis Bleeding [12]
Need for laparotomy in 38 % of cases
Patients without peritonitis
Contraindicated after recent surgery, trauma, stroke, Gl bleeding,
uncontrolled hypertension
Antegrade stenting Risk of dissection [22,32]
Anatomical difficulties
Retrograde stenting Need for laparotomy [41]

Avoiding bypass in necrotic bowel

94 % success rate

with failed endovascular interventions were
subsequently treated with surgical bypass [15].
Endovascular failure did not significantly affect
survival [15]. Finally, a 12-year retrospective anal-
ysis of endovascular treatment of AMI at a single
center was performed by J. Raupach et al. [47]. A
total of 37 patients underwent primary endovas-
cular intervention followed by laparotomy for
AMI [47]. Successful recanalization occurred in
91.9 % of patients [47]. One patient was success-
fully treated with surgical embolectomy due to
failed endovascular access [47]. Further explora-
tory laparotomy was performed in 73.0 % of
cases and necrotic bowel resection in 40.5 % [47].
In-hospital mortality was 27.0 % [47].

A study by L. Garzelli et al. demonstrated that
reperfusion injury may be a common complica-
tion of endovascular revascularization of AMI,
especially in those with reduced bowel wall den-
sity and complete occlusion of the superior mes-
enteric artery on previous CT [16]. However, this
does not appear to negatively affect short-term
survival [16].

Endovascular procedures have generally
shown superior outcomes to no intervention
and can be considered an alternative to open
surgery in nonsurgical candidates. However, this
approach does not reduce the morbidity and
mortality associated with GIC. Subsequent open
bowel resection may still be indicated regard-
less of the initial intervention technique. A ret-
rospective study by A. Serracant Barrera et al.
demonstrated improved survival rates in patients
with GIC without peritoneal irritation at the time
of diagnosis compared with other interventions
[48]. This study suggests that endovascular inter-
vention may be beneficial especially in the early
stages of GIC. The techniques of endovascular

procedures vary depending on availability, insti-
tution, and skill of the interventionist, but may
include thrombectomy, stenting, thrombolysis,
or a combination of the three, as summarized in
Table.

In a retrospective and prospective analysis of
long-term outcomes of endovascular recanaliza-
tion by type of intervention [19]. Overall, 51 of 58
patients (88 %) underwent successful endovascular
intervention, and 10 (17 %) experienced complica-
tions [19]. Stenting and in situ thrombolysis were
performed in the majority of patients (n = 33 and
n = 19, respectively) [19]. Overall, 55 % of patients
required no further treatment after the procedure,
while 16 %, 9 %, and 9 % underwent second-line
bowel resection, surgical revascularization, or both
[19]. Overall, 79 %, 78 %, and 63 % were alive at 3
months, 1 year, and 3 years [19]. There were no sig-
nificant differences between interventional tech-
niques [19].

In a single-center retrospective cohort study
the outcomes of thrombectomy + stenting com-
bined with aspiration versus aspiration alone in
the endovascular treatment of GIC were inves-
tigated [24]. A total of 14 patients underwent
thrombectomy + stenting with aspiration and 27
underwent aspiration alone [24]. The combina-
tion therapy was associated with a higher com-
plete cure rate (44.4 % vs. 78.6 %, p = 0.04), fewer
additional local thrombolysis (48.1 % vs. 14.3 %,
p = 0.03), and a shorter length of hospital stay
(10.7 days + 9.0 vs. 5.7 days * 4.7, p = 0.03), com-
pared with aspiration alone [24]. Estimated sur-
vival rates at 1 month, 3 months, 6 months, 1 year,
and 2 years were 73.2 %, 72.5 %, 71.4 %, 65.3 %,
and 59.8 %, respectively [24]. There was no signif-
icant difference in survival between groups (log-
rank test, p = 0.96) [24]. Recurrence rates were
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8.3 % and 4.0 %, respectively [24]. Combination
therapy with stent thrombectomy and aspira-
tion should be considered because of improved
outcomes compared with aspiration alone [24].
Different stents are available: bare metal and
covered, drug-eluting or non-drug-eluting, and
self-expanding and balloon-expandable.

A prospective study by A. Girault et al. pub-
lished interim results in 2021 comparing bare
metal stents and stent grafts in both acute and
chronic mesenteric ischemia [25]. A total of 86
patients were enrolled between January 2014
and October 2019 [25]. 42 patients had a clinical
presentation of GIC, 31 had chronic mesenteric
ischemia, and 13 were asymptomatic [25]. The
technical success rate was 97 % [25]. A total of
96 stents were implanted, including 86 proximal
covered stents (Advanta V12, n = 73; Lifestream,
n = 13) [25]. The mean length and diameter
of the covered stents were 31.5 + 6.3 mm and
6.9 + 0.5 mm, respectively [25]. Additional dis-
tal bare metal stents were used in 10 patients
(12 %) to repair kinking (n = 9) or dissection
(n = 1) [25]. All postoperative deaths were due to
AMI (n = 11, 13 %) [25]. During a median follow-
up of 15.6 months (95 % CI 15.6 + 3.6 months),
12 patients (14 %) underwent reintervention for
stent malposition (n = 3), stent recoil (n = 3),
stent thrombosis (n = 2), de novo stenosis at the
distal edge of the covered stent (n = 2), or gastric
ischemia (n = 1) [25]. After 1 year of follow-up, the
overall primary patency, primary assisted paten-
cy, and secondary patency rates were 83 % (95 %
CI 83 % %9 %), 99 % (95 % CI 99 % + 3 %), and 99 %
(95 % CI 99 % + 3 %), respectively [25]. At 2 years,
the overall primary patency, primary assisted
patency, and secondary patency rates were 76 %
(95 % CI 76 % + 13 %), 95 % (95 % CI 95 % = 8 %),
and 95 % (95 % CI 95 % + 8 %), respectively [25].
Overall, stenting demonstrated a good primary
assisted patency rate at 2 years at the cost of a
significant re-intervention rate [25].

A retrospective study by R. Forbrig et al. inves-
tigated the feasibility and outcomes of primary
percutaneous revascularization (stenting) in ath-
erosclerotic GIC [23]. The study included 19 con-
secutive patients with GIC who underwent this
type of revascularization [22]. The technical and
clinical success rates were 95 % and 53 %, respec-
tively [22]. Seven patients underwent subsequent
laparotomy with bowel resection [22]. The 30-day
mortality was 42 % [28]. Another study identified
141 patients who underwent primary mesenteric
artery stenting over an 8-year period and ana-
lysed their long-term patency [29]. The median
follow-up was 32 months [29]. The primary paten-

cy at 12 and 60 months was 77.0 % and 45.0 % [29].
The primary assisted patency rate was 90.3 %
and 69.8 % [29]. The secondary patency rate was
98.3 % and 93.6 % [29]. The results of this study
show exceptional long-term patency of target ves-
sels after percutaneous stenting [26, 29].

A systematic review with meta-analysis identi-
fied a total of 3362 patients from 19 observational
studies who underwent endovascular treatment
for GI. The mortality rate after intervention was
estimated to be 0.245 (95 % CI 0.197-0.299), and
the need for bowel resection was 0.326 (95 % CI
0.229-0.439) [37]. The study also compared 3187
patients who underwent endovascular interven-
tions with 4998 patients who underwent open
surgery for GIC. Endovascular therapy was asso-
ciated with a lower risk of 30-day mortality (OR
0.45, 95 % CI 0.34-0.59, p < 0.00001), bowel resec-
tion (OR 0.45, 95 % CI 0.34-0.59, p < 0.00001), and
acute renal failure (OR 0.58, 95 % CI 0.49-0.68,
P < 0.00001) [37]. No differences were found
in septic complications or the development of
short bowel syndrome [37]. Another systematic
review with meta-analysis attempted to com-
pare the clinical outcomes of open surgical,
endovascular, and conservative interventions in
patients with AMI due to superior mesenteric
vein thrombosis [23]. 667 patients from eight-
een studies were identified [38]. Endovascular
treatment demonstrated significantly higher effi-
cacy than the surgical group (94.8 % vs. 75.2 %,
OR = 4.11, 95 % CI 1.67-10.10, p < 0.05) [38].

In a retrospective study 10,381 patients hos-
pitalized for GIC from 2004 to 2014 were identi-
fied using the National Inpatient Sample [39]. A
total of 4,543 patients underwent endovascular
interventions and 5,839 underwent open surgery
[39]. Although a higher proportion of patients
in the endovascular group had a moderate or
severe Charlson Comorbidity Index compared
with the open surgery group (28 % vs. 14 %,
p < 0.0001), the endovascular group was associ-
ated with a lower mortality rate (12.3 % (97.5 %
CI, 9.8-14.8 %) vs. 33.1 % (97.5 % CI, 29.9-36.2 %)
and a lower mean cost of hospitalization ($41,615
(97.5 % CI, $38,663-$44,567) vs. $60,286 (97.5 %
CI, $56,736-$63,836) p < 0.0001) [40]. After logistic
regression analysis on pseudorandomized data
(propensity-adjusted logistic regression analysis)
the open group maintained a significantly higher
mortality rate (OR 3.0; 97.5 % CI, 2.2-4.1) and cost
(mean, $9196; 97.5 % CI, $3797-$14,595) compared
with the endovascular intervention group [40].
Patients in the open group also had a significantly
higher risk of acute kidney injury (p < 0.0001)
and transfer to a higher-skilled medical facil-
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ity than home (p < 0.0001) [41]. In a retrosecttive
study major complications and 30-day mortality
between open and endovascular interventions in
patients with GIC from several centers between
2010 and 2020 were comared [41]. Of the 148
patients, 28 underwent endovascular interven-
tions [41]. There were no statistically significant
differences in postoperative major complications
between open and endovascular interventions,
but open revascularization was associated with
a significantly lower need for bowel resection
(OR 0.23, 95 % CI 0.13-0.61) [41].

A retrospective study aimed to analyse the out-
comes of GIC treatment using an open or endo-
vascular approach, combined with laparotomy,
and to evaluate the «endovascular-first strat-
egy» in similar clinical situations. A total of 74
patients treated for GIC between 2007 and 2021
were included in the study. Of these patients, 61
underwent open surgery and 13 underwent endo-
vascular surgery with subsequent laparotomy.
Overall in-hospital mortality was 43 % (open sur-
gery 41 % vs. endovascular 53.8 %, p = 0.54) [42].

Independent risk factors for in-hospital mortality
were pneumatosis intestinalis (p = 0.01), elevated
lactate concentration (p = 0.04), and ischemic
bowel (p = 0.01). Congestive heart failure (New
York Heart Association class II or higher) and
atrial fibrillation were associated with higher
mortality [42]. Overall, in this study, the outcomes
of endovascular and open surgical interventions
were similar. Another systematic review with
meta-analysis retrospectively compared the out-
comes of open surgery, endovascular procedures,
and retrograde stenting of the superior mesen-
teric artery [42]. A total of 2369 patients from 39
studies were included [42]. The pooled mortality
estimates have tended to be similar over the past
20 years: 40 % for open surgery (95 % CI 0.33-0.47,
12 = 84 %), 26 % for endovascular procedures
(95 % CI 0.19-0.33; 12 = 33 %), and 32 % (95 % CI
0.21-0.44; 12 = 26 %) for retrograde stenting of the
superior mesenteric artery [42].

A working group of the Journal of Trauma and
Acute Care Surgery Emergency General Surgery
Algorithms working group developed an algo-
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Figure 1. Algorithm for the diagnosis and treatment of acute mesenteric thrombosis [43]



A.V. Khokhlov et al.

YKpaiHcbkuni xypHan cepugs. 2026; Tom 15, Ne 1

35

rithm for providing assistance in management of
treatment of AMI (Figure 1).

Technical features of performing
interventional procedures in acute intestinal
ischemia

The technique of interventional intervention
in acute intestinal ischemia is generally based on
the already known principles of intervention and
is as follows.

Access. The most commonly used access is
transfemoral, which allows the use of instru-
ments of different diameters and lengths. Other
accesses are transradial and through the brachial
artery. Arterial puncture is performed according
to the generally accepted Seldinger method. The
diameter of the instruments is 6-7 French.

Instruments. Transradial and transfem-
oral introducers are used for arterial access.
Diagnostic catheters - Pig Tail for abdominal aor-
tography, catheters as a Judkins right, multipur-
pose, Amlatz right and left, Simmons and others
for selective arteriography.

Angioplasty, thrombus aspiration, stenting.
When an occluded or critically narrowed seg-
ment is detected, the main stage of the inter-
vention is initiated. Coronary recanalization
conductors are used. Then, when blood flow is
restored after balloon angioplasty and/or throm-
bus aspiration, the procedure is completed. If
blood flow is limited, stenting is initiated. The
sizes of balloons and stents are selected accord-
ing to the diameter of the native artery, and are
usually more than 4 mm (4-10 mm). Most com-
mon are ballon-expandable stents, rarely - self.
The procedure is completed with haemostasis.
Drug therapy includes dual antiplatelet therapy,
an anticoagulant in combination with 1 or 2 anti-
platelet drugs.

Own experience

During 2015-2025, the authors performed 47
interventions for acute intestinal ischemia in
patients after cardiac surgery. The age of the
patients ranged from 55 to 85 years (average
63.7). The indications for angiography and inter-
vention were the data of the MSCT, the dura-
tion of which was from 2 to 14 hours (average
4.7 hours). Angiographic examination revealed
occlusive lesions of the branches of the celi-
ac trunk in 17 patients (36.2 %), the superior
mesenteric artery in 26 (55.3 %) and the infe-
rior mesenteric artery in 4 (8.5 %). All patients

underwent angioplasty and thrombus aspiration
(successful in 44 cases - 95.8 %). In 12 patients,
the intervention was completed with a good
result. The remaining patients with stenotic
lesions and dissections after angioplasty and
thrombus aspiration underwent stenting. The
celiac trunk was stented in 12 cases (34.3 %), the
superior mesenteric artery in 20 (57.1 %), and
the inferior mesenteric artery in 3 (8.6 %). In all
cases we used bare-metal stents (BMS). 21 (60 %)
patients received 1 stent, 11 patients (31.4 %)
received 2 stents, and 3 patients (8.6 %) received
3 stents. The total number of stents was 46. The
average number of stents per patient was 1.3.
A good angiographic result was achieved in a
total of 45 of 47 patients (95.7 %). Unsatisfactory
results were achieved in 2 patients (no reflow
phenomenon). Clinical improvement with com-
plete reduction of symptoms and uncomplicated
postoperative course was observed in a total
of 18 patients (38.3 %). The remaining patients
required further laparotomy, bowel revision,
and resection of certain areas of the small intes-
tine. In total, 8 (17 %) patients recovered from
this group. The overall mortality was 21 patients
(44.7 %). The main direct causes of mortality
were the development of multiple organ failure
and septic shock.

Below are three images of selective AMI angi-
ography (Figure 2), angioplasty and stent implan-
tation (Figure 3), and the final angiographic image
(Figure 4).

Figure 2. Angiography of arteria mesenterica superior,
the red arrow indicates occlusion
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Figure 3. Angioplasty and stenting of occlusion of
arteria mesenterica superior, the red arrow indicates
stent

Conclusions

The morbidity and mortality because of mes-
enteric ischemia remain high even in the era of
modern advances in diagnostic and therapeutic
modalities, and the best treatment method is still
debated among surgeons and interventionists.
Recently, interventionists have increasingly pre-
ferred endovascular approaches to open surgery,
probably due to the apparent reduction in mor-
tality and perioperative complications. However,
despite the high technical success rates, further
exploratory laparotomy for resection of necrotic
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ETnyHe cxBaneHHs:
He nepedbauere memoro i KOHYenyieio pobomu.
IHpopmoBaHa 3roga:
He nepedbauena memoio i KoHyenyieio pobomu.
Mopaska:

Aemopu cmammi 0aKyIOMb NepcoHany KAIHIKU ma Kosne2am,
810n0610anbHUM 3a 8eJeHHA NAYIEHMIB.

Figure 4. Final angiographic image, red arrows indicates
open artery

bowel is often needed in a significant propor-
tion of patients. Most evidence suggests that
hybrid approaches involving primary endovascu-
lar interventions followed by open laparotomies
for bowel resection may be superior to either
approach alone.

A factor that dramatically affects outcome
and mortality in a large cardiac surgery center
is early diagnosis. Given the relative rarity of
mesenteric ischemia in intensive care practice,
awareness and vigilance regarding this complica-
tion, as well as early MSCT with subsequent refer-
ral to cathlab, may be a key.
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T HaujioHanbHMIM yHiBEPCUTET OXOPOHU 380POB'a YKpaiHu iMmeHi M.J1. Wynuka, Kuis
2 AHN «IHcTUTYT cepus MO3 Ykpainu», Kuis

BukopucTtaHH:A eHQOoBaCKyNiPHUX METOAIB Y NiKyBaHHI rOCTPOi Me3eHTepianbHOI iemii

LUNyHKOBO-KMLLKOBI YCKNafAHEHHS € AOCUTb PIAKICHUMMW YCKNafHEHHS MU B KapAioxipyprii, ogHak mnos’sa3aHi 3
BUCOKOIO CMEePTHICTI0. HacToTa BUSIBAIEHHS LLTYHKOBO-KMLIKOBUX YCKIafHEHb, OCHOBHUM Cepef IKUX € Me3eHTepianb-
Ha ilwemisi, BapitoeTbes Big 0,21 no 2,9 %, a 3aranbHa CMepPTHICTb Y AOCTYMHUX aHani3ax nauieHTiB ctaHoBUTL 4-100 %.
MpOoTAromMm oCTaHHLOrO AeCATUAITTA HaMbinblua yBara cepep YCKnagHeHb WYHKOBO-KULLIKOBOIO TPAKTy NPUAINAETbCS
ilLleMiYHOMY MOLKOAXKEHHIO KMLIKiBHMKA. YacToTa uboro ycknagHeHHs AocuTb HM3bka — Big 0,06 go 1,15 %, ane
cMepTHicTb csirae 50-70 %, a 3a AaHUMUK aeakunx aBTopis, HaBiTb 100 %. 3a3BMYali rocTpa KMLWKOBA iLeMis BUKJIMKAHA
embori€elo, CnpuyMHeHo TpoMbamMu pi3HOro noxomxeHHs. OgHak rinonepdysis B pe3ynsTaTi pisHMX GakTopiB Moxe
NPU3BECTU A0 HEOKJTIO3IMHOI ilwemii.

TaknuM YMHOM, 3aXBOPIOBAHICTb Ta CMEPTHICTb MPU PO3BUTKY Me3eHTepiaNbHOI ileMmii 3anniatoTbcs BUCOKUMM
HaBiTb B €NOXy Cy4aCHUX JOCATHEHb AiarHOCTUYHUX Ta TepaneBTUYHMX METO/IB, @ HanKpaLMii MeTof NiKyBaHHS BCe
e obroBopoeTbCs cepef XipypriB Ta iHTepBEHLiOHICTIB. OCTaHHIM YacoM iHTepPBEHLOHICTM Bce YacTile BigaaoTb
nepesary eHAOBacKyNspPHUM MigxodaM Hapj, BigKPUTUMU XipypriYHUMU BTPYYaHHSAIMMU, MMOBIPHO, Yepe3 o4yeBUAHE
3HUXXKEHHSA CMEePTHOCTI Ta nepionepauiiHnX yckiagHeHb. OHaK, He3BaXato4um Ha BUCOKi MOKAa3HMKM TEXHIYHOrO ycni-
Xy, noTpeba B Nojanbuwint JOCNIAHNLBKIN NanapoToMii Ans pe3ekLii HEeKPOTUYHOT KULIKM YacTo 3alMILAETLCS Y 3Ha-
YHOI YaCTUHM NaUi€eHTIB. BinbLWwicTb AaHMX CBig4aTb NPO Te, WO ribpuAaHI Niaxoan, 3o0KkpemMa NepBUHHI eHA0BACKYNSAPHI
BTPYYaHHS 3 NOAANbLUIOIO BIAKPUTOIO NanapoToMi€eto ANs pe3ekLuii KULWKK, MOXYTb OyTH Kpalummu 3a Byab-aKui 3 LmX
niaxopis okpemMo. BUHATKOBMM haKTOpPOM, SIKUIA CYyTTEBO BMIMBAE HA Pe3ynbTaT Ta CMEPTHICTb Y BEIMKOMY Kapaioxi-
PYypriYyHOMY LleHTpi, € paHHS AiarHocTrka. 3 ornaay Ha BiAHOCHY PiAKiCTb Me3eHTepianbHOI ilueMii B NpakTuL, iHTeH-
CMBHOI Tepanii, KNOYOBUMU MOXYTb OyTN 06i3HaHICTL Ta MUbLHICTL WOAO LbOro YCKNAaAHEHHS, @ TakoX NpoBeAeHHS
PaHHbOT MyNbTUCiPanbHOT KOMM'lOTepHOT ToMorpadii 3 noganbWMM ckepyBaHHAM A0 KaTeTepu3auiiHoi nabopaTopii.

Knio4oBi crnoBa: WwnyHKOBO-KMLWKOBI YCKNaAHEHHS, rocTpa Me3eHTepianbHa ilemisi, eHAoBackynspHa Tepanis,
€HA0BaCKyNspHa peBackynsapu3aLlis, CTEHTYBaHHS, aHrionnacrmka
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JlereHeBa apTepianbHa rinepreHsia:
Kopensuia CMMNTOMaTUKM 3 Bisyani3alinHUmMmm
MeToAamMm Oo0CTe)XeHHSA
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MeTa po6oTn — nmigcyMyBaTu CBITOBUI JOCBIA AiarHOCTUKM i NikyBaHHSA NereHeBoi apTepianbHOI rinepTeHsii Ta
HaBeCTu NpuKnag AiarHOCTUYHOTO MiAXoay | TaKTUKM NliKyBaHHS B NMaLi€HTa 3 IereHeBOIO apTepianbHOIO rinepTeH3ielo
(JTAT) guTa4oro Biky.

J1AT € pipkicHoto XxBOpo6otO 3 HeraTMBHMM NPOrHO30M 15 MaLji€HTa, SKLLO He 3aCTOCOBaHO cneuudivHe NikyBaH-
HA. PaHHA giarHocTvKa i cneumdiyHe nikyBaHHA MOXYTb ICTOTHO 3MIHUTW MPOTHO3 y Cyd4acHUX ymoBax. OCTaTo4yHolo
oruji€lo € TpaHCMNIaHTaLis OpraHOKOMINEKCy cepLe — NiereHi. B ornagi nitepatypy BuknageHo OCHOBUM naToreHesy
NAT, piarHoCTMKM UbOro CTaHy i nikyBanbHi onuii. MNaToreHe3 nereHeBOl rinepTeH3ii NoB'A3aHUI i3 AUCDYHKLIED
eHAoTeN 0, Ba3OKOHCTPUKLIEID i BHYTPILWHBOCYAMHHUM TpoMb0o30oM. HacnigkoM XpoOHiYHOI nereHeBoi rinepTeHsii €
nepeBaHTaXeHHs NpaBuXx BiaAiNiB cepus Ta NPaBOLNYHOYKOBA cepLeBa HefoCTaTHICTb. [liarHoctuka JIAT € 3a3Buyan
3anisHinoto Yyepes HecreundiyHicTb cumnToMmiB. Hanbinblw iHpopmaTuBHi MeToam giarHocTmku JIAT — exokapgiorpa-
¢is, komn'toTepHa Tomorpadis cepus, KaTeTepusallia cepus, TeCT i3 Ba30peakTUBHICTIO, TECT i3 6-XBUIMHHOIO XOfb-
Ooto. PaHHs piarHocTvka JIAT BaxnuBa AJis B4acHOro noyaTky cneuudivyHoi Tepanii. NMpenapatu cneumdivyHoi Tepanii
BM/JIMBAIOTb Ha TaHKM MaToreHesy: Ha LMsSX OKMCY a30Ty, ONoKyBaHHS eHAOTENIHOBUX peLLenTopiB, MPOCTaLUKIiHOBUN
wnax. PaHHE npu3HayeHHs noegHaHoi Tepanii (iHribiTopu docdopiectepasn Ta GnokaTopn eHAOTENIHOBUX peLen-
TOPIiB) Aa€ 3MOry 3HU3UTU TUCK Y NIereHeBi apTepii Ta 3MEeHLWMTM HaBaHTaXXeHHs Ha NpaBui WyHo4Yok. HaBepgeHo
KNHIYHUIM npuknag giarHoctuky igionatnyHoi JIAT y nauieHTa guTsdoro BiKy. [poAeMOHCTPOBaHO AiarHOCTUYHY
LiHHiCTb MeTopiB Bizyanizauii npw JIAT, ocobnuBocTi nepebiry xBopobu Ta cxeMy 3acToCyBaHHS cneumdiyHol Tepanii 3
KOpeKLUi€lo 03U BiANOBIAHO A0 pe3ynbTaTiB BidyanisauiiHNUX MeTOAIB 0OCTeXeHHS.

KnrouoBi cnoBa: nereHeBa rinepreHsia, fereHeBa apTepianbHa rinepTeHsis, exokapaiorpadia, komn'totepHa
ToMorpadis, kaTeTepm3sais cepus

ereHeBa TilnepTeH3isd - Ile IIAaTOJOTiYHUU
JICTaH, LI IKOTO XapaKTepHUU HifABUIIeHUHN
TUCK Y CCTeMIi JlereHeBO1 apTepii, 1110 3yMOBJIIOE
IepeBaHTAXeHHS IIPAaBOro LIJIYHOYKA, HOTO JNC-
dYHKIIiI0, ceplleBy HeJJOCTATHICTh Ta Ilepegdac-
Hy cMepTh. Lleti cTaH MoXXe MaTH Pi3HI IPpUYNHY,
AKi KJIacu(@iKyOTh 3a KIIHIYHUMHU TpynaMu, i
pisHME KiIiHIYHWE nepebir. Ilepima KiiHigHA
I'pyIia JlereHeBOi rilepTeHsii - JereHeBa apTepi-
aJbHA TillepTeH3id - Mae HaUTDKIUN IepeOir,

OJHAK 3aCTOCyBaHHA cCydacHOl cHnenudiuHoil
Tepatii J03BOJIsI€ 3SMiHUTH ITPOTHO3 MAIli€HTIB.
MeTa poGOTH - IIiICYMyBaTH CBITOBUI JOCBif,
JiarHOCTUKU 1 JIIKyBaHHS JiereHeBOl apTepiaib-
HOI rinepTeH3ii Ta HABeCTU IPUKJIAJ JiaTHOCTUY-
HOTO MiIXOAY i TAKTUKMU JiKyBaHHS B MHaIli€HTA 3
JlereHeBOIO apTepiaibHOIO rillepTeH3i€0 AUTAIO-
ro BiKy
JlereneBa rineprensia (JII') - 1e mifgBUIleH-
HS TUCKY B apTepisx Majoro Koja KPOBOOGIry
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Tabnuug 1
BusHa4yeHHs TUNy fiereHeBol rinepreHsii

JlereHeBa rinepTeHsis mPAP > 20 mm pT. cT.

MpekaninapHa mPAP > 20 MM pT. cT.
PAWP < 15 MM pT. cT.

PVR > 2 og. Byna

I3onbLoBaHa
nocrkaninsipHa

mPAP > 20 mm pT. cT.
PAWP > 15 mm pT. cT.
PVR <2 og. Bypa

KombGiHoBaHa npe- Ta
nocrkaninspHa

mPAP > 20 mm pT. cT.
PAWP > 15 mm pT. cT.
PVR > 2 op. Bypa

BigxuneHHs BigHOLWEHHS
mPAP/CO npwu
HaBaHTaXEeHHI

> 3 MM pT. CT. /n/xB Big
rnokasHKnKa B CrokKoi

JlereHeBa rinepTeH3is
HaBaHTaXeHHs

mPAP — mean pulmonary artery pressure, cepefHii TUCK y nere-
HeBin apTepii; PAWP - pulmonary artery wedge pressure, TUck
3aK/IMHEHHs B nereHesin aptepii; PVR - pulmonary vascular
resistance, nereHeBui cyamHHUM onip; CO - cardiac output, cep-
LeBUM BUKMA.

BHACIiOK PisHUX MaToJOriYHUX IIpolleciB. Ha
OCHOBIi ITOBHOT'O KJIiHIiYHOTO Ta iHCTPYMeHTaJb-
HOTO OOCTeXXeHHs IalliEHTa BU3HAYAIOTh €Tio-
IIaTOTeHeTUYHUU TUIl JlereHeBOl TrilepTeH3ii.
TemopmnHaMiuHnil Tun JII' BU3HAYAIOTh 3a JaHU-
MM KaTeTepusaliii kamep cepis.

Kpurepiem JII' 3rimfHO 3 peKoMeHZAIisIMU
€BponelichbKOi acoriallii KapzAioJoriB € IigBu-
LIIeHHS CepefHBOI'0 THCKY B JIleTeHeBill apTepii
(mean pulmonary artery pressure, mPAP) moHaz
20 MM PT. CT. V CIOKOI, Ile}l THUCK BH3HAYAIOTh
iHBa3SMBHUM MeETOJOM 3a INOIIOMOTO0I0 KaTeTepu-
3allii mpaBux BigminiB cepiis [1, 2].

Bupi3HAIOTH NOCTKAIINAPHY (IIaCHUBHY) Jere-
HeBY TinepTeH3ii0, 3yMOBJIEHY IaTOJIOIi€I0 JiBUX
BiAAiniB cepld, Ta IIpeKallilipHY, 3yMOBJIEHY
I1aToJIOTi€l0 BJacHe JiereHeBUX apTepion. [ns
BU3HAYeHHA IIpeKaniiapHoi JII' HeobxigHi Tokas-
HUKU THUCKY 3aKJINHIOBAaHHS JIereHeBOl apTepil
(T3JIK abo pulmonary arterial wedge pressure,
PAWP) Ta JjereHeBOro CYLUHHOTO OIOPY -
(pulmonary vascular resistance, PVR) (ab6a. 1).

Pulmonary vascular resistance (PVR) - jere-
HeBUH CyAWHHUI omip - y HopMi B 10 pasiB
HIDKYMHN 3a cucTeMHui omip. Ile mae 3mory
PO3MOAiINTH BeCh OO'EM CepIIEBOTO BUKUAY B
nepudepiiHUX ajbBeoyaX Ta IIOJIETIIUTU raso-
00MiH B yMOBax HU3BKOTO TUCKY. IIopyIIeHHS
banaHCy MiXK Ba30KOHCTPUKIIIEI0 Ta Ba3opeyak-
calli€o IPU3BOJUTH /10 3POCTAHHSA CEPegHBOIO
THUCKY B JlereHeBill apTepii (mPAP), Ta jereHeBo-
ro cynuaHoro ornopy (PVR) B jlereHeBOMY PYCIIi.
IligBuIIeHHS TUCKY 3aKJIWHEHHS B JIlereHeBil
aptepii (PAWP) cBiguuTh IIPO MHOCTKAINAPHUN

MexaHi3M JIT i € BUpimtagapbHUM [ TudepeHIri-
arrii JIT, 1IoB’sI3aHOI 3 IMATOJIOTIEIO JiBUX BiIilTiB
cepug. ITifBUINleHHS TUCKY B JlereHeBill apTepii
IIpU HEBHCOKOMY OIOpPi Moxke OyTU IIOB’s3aHe 3
00’€EMHUM TepeBaHTaKEeHHSIM MaJIoTO Koja Kpo-
BOOGIry abo 3 MiABUINEHHAM BHY TPilIHbOI'PYLHO-
T'0 TUCKY, HAIIPUKJIaJ, IIPU BUPaKeHOMY CKOJIi03i.

3a eTiollaTOreHeTUYHUM MeXaHi3MOM BUHUK-
HeHH, JleTreHeBa TillepTeH3id NoAiIgeThCcA Ha 5
KJIiHIYHUX IPYIL.

JlereHeBa apTepiasibHa rimepren3sia (JIAT)
HaJIEKUTD A0 1-1 Ipynu, XapaKTepu3yeThC IIpe-
KaIllilgIpHUM MeXaHi3MOM MifIBUIIEHHS TUCKY
B CHCTeMi JilereHeBOl apTepil, i mozinsgeTbca Ha
Taki [1]:

1.1. IgiomaTuyHa:

1.1.1. 3 HecamuBHUM 8a430peakKmMueHUM mec-
mMoM.

1.1.2. 3 pi3ko NO3UMUBHUM 8A30PeAKMUBHUM
mecmom.

1.2. Cmagkosa.

1.3. AcorrifioBaHa 3 JiKaMU Ta TOKCUHAMMU.

1.4. AcorifioBaHa 3:

1.4.1. 3ax80p10BAHHAMU CNOAYHUHOL MKAHU-
HUL.

1.4.2. BLI-iHexyieto.

1.4.3. IlopmanvHOW0 2inepmeH3iclo.

1.4.4. BpoOxcenumu gadamu cepys.

1.4.5. IIIucmocomo30M.

1.5. JIAT 3 0o3HaKaMM BEHO3HOI'O/KAITiJIIPHOTO
YpaKeHHS.

1.6. IlepcuctenTHA JIAT HOBOHAPOKEHUX.

JIAT HaJeXWUTh [0 PiAKICHUX 3aXBOPIOBaHb
3 4acTOTOI0 5-25 Ha OJWH MIiJBHOH JOPOCJIOTO
HaceJeHHA. 3a JaHUMU peecTpy REVEAL, axuii
OXOILJIIOBAaB MOHAA 3 THUC. IMaIfieHTiB, JIAT JacTi-
IIle TPAILISETHCA Y XIiHOK (79,5 %), cepelHil BiK
narieHTiB craHoBuB (53,1 + 14,5) poky. Cepern
eTi0JoTiYHUX YNHHUKIB JIAT B peecTpi IpeBaioe
JIAT, acoilifioBaHa 3 BajaMu ceplid, - 50,7 % Ta
imiomaTtmuHa JIAT - 46,2 % [3]. YacTKa ITaI[ieHTiB 3
JIAT, aco1lifioBaHOIO 3 BaZlaMU CePIisd, B PO3BUHE-
HUX KpalHax 3 BUCOKMM piBHEM JiaTHOCTHKU Ta
KapAioxXipypriuHoi OIOMOTrY BTPAYaE CBOE AOMi-
HyBaHH4 BHACJIiJIOK BUaCHOI KOPeKIIil Baj ceplid,
IOCTYIA0YUCh ixionaTuyHil JIAT Ta acoiifioBa-
Hil i3 CUCTEMHUMU 3aXBOPIOBAHHIMU.

MaToreHes nereHeBOiI apTepianbHOI
rinepreHsii

Jo maroreHesy JIAT HajnexaTh HaJMipHa
CKOPOTJIUBICTD JIETEHEBUX apTepios, eHAoTeTi-
anrbHa OUCHYHKINS, peMoJeNioBaHHS Ta IPOJi-
deparisg egoTeNiaNbHUX i IJIafeHPKOM I30BUX
KJITHH, a TaKOX yTBOPeHHSI TPoMOiB in situ
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[4, 5]. B OCHOBi IUX IIATOJIOTiYHUX IIpolie-
CiB € HOpyLIEeHHS TPbOX KJIIOYOBUX MeEXaHi3-
MiB Ba3operysdllii: muigx okcupy asotry NO,
mpocTanukiaiHoBo(PGI2)-TpoMbokcanoBuil (A2),
Ta eHpgoTeniHoBuii-1 (ET-1). Briiue Ha IIi Harto-
TreHeTUYHi IIPOIlecy € OCHOBOIO JiKyBaHHs JIAT.

Kninika nereHeBOI apTepianbHOi rinepreHsii

Cumnrtomu JIAT € moBoui HeclienmuiYHUMU:
Ile 3aJUIIKa IIPY HABaHTQKEHHI Ta IIPU HaXU-
JITHHI BIlepe]], BTOMa Ta IIBU/JKe BHCHAKEHHS,
cepLebuTTA, KPOBOXapKaHHSI, CIIPOBOKOBaHE
HaBaHTAXEHHIM 3AYyTTd XWBOTA, Ta HYLOTA,
3aTpUMKa piguHy Ta Ha6paku. HecnerudiuHicTs
cuMnToMiB JIAT € IpUYNHOIO TPUBAJIOTO ILIAXY
malljieHTa o BU3HadYeHH4 JiarHody. Ilicia nodasu
MepIINX CUMIITOMIB JJO BCTAHOBJIEHHS [iarHO3y
JIAT 3asBuuaii MMHa€ MOHAJ 1 PiK y IOJIOBUHU
MallieHTiB Ta 2 POKM y UBEPTi LUX IAli€HTiB.
PigkicHUMU cHUMIITOMaMU, IIOB’I3aHUMU 3 PO3-
LINPEeHHIM JIereHeBol apTepii, Moxke Oy TH TaKOX
6inb y rpymax npy HaBaHTaKeHHI BHACIiZOK
KOMIIpecii J1iBoi KopoHapHOi apTepil; aucdoHis,
XpHUIIOTa, CuHApPOM OpTHepa, BHACIILOK KOMIIpe-
cii JiBOTr'O JIapMHTeaJIbHOI'0 IIOBOPOTHOTO HEPBA;
aTeJleKTa3u, BHACTIJOK KOMITPeCii OpOHXiB.

Ilif yac orisAny B IAIi€EHTIB MOXXHA BUSIBUTU
o3Haku nepudepitiHoro abo MeHTPaJIbHOTO Ilia-
HO3y, aklleHT II TOHy Haj, JereHeBOIO apTepielo,
CUCTOJIYHUI WMIYM TPUKYCIiJadbHOI peryprira-
1ii, giacTonmiyHM HIyM perypritanii kiamaHa
jereHeBoil aprepii. ITogBa mysnbcallii IMNUHHUX

BEH, remaToMeraii, acIlUTy Ta TeHepayi3oBa-
HUX HaOpSKiB € 03HaKaMU BUPaXKEHOI HeJOCTaT-
HOCTi TpUKyCHianbHOTO KianaHa. IIpyu 3HauHIiN
CUCTONIYHIN IUCHYHKIII IpaBoro LUUIYHOYKA Y
NalieHTiB BUHUKA€E BUpPa’KeHa IilIOKCceMis, O3Ha-
KU MaJIOTO CEPILIEBOr0 BUKUJY — 3alIaMOPOYEHHS,
IiaHo3, OJimicTh Ta XOJOAHI KiHIiBKH.

[iarHocTuKa nereHeBoOI apTepianbHOiI
rinepreHsii

Pentrenorpadgiuno npu JIAT' MokHa CIIOCTe-
piraTu O3HaKU PO3UIMPEHHS JereHeBOl apTepil
Ta PO3LIMPEHHS NPaBUX BiAfiNiB ceplg, mpoTe
JlereHeBi IIOJII YUCTi, ITpo3opi. OpHielo 31 crienu-
iurux osHak JIAT e «obpizaHi» mepudepiiini
JlereHeBl CyAWHU Ta CHJIyeT Ceplsd y BUINIAAL
IJIAIIKA 3 BoJo0. CIIifl 3ayBaXKUTH, 1110 HOPMAJb-
Ha peHTreHorpama He Bukioodae JII' Ha paHHix
CTaJifX 3aXBOPIOBAHHA.

EKI-3MiHU XapaKTepusyoThcs rinepTpodieio
IpaBUX BigAiniB ceplis, PO3UINPEHHSIM IIPABOIO
nepezncepns, 3MillleHHS eJIeKTPUYHOI Oci BIIpaso,
BrucokoaMIutiTygHuM P B II BinBemenHi. Iimemiuni
3MiHU MOXYTh BUHUKATU IIPU KOMIIpecii po3mu-
peHol0 JlereHeBOIO apTepi€lo JIiBoI KOpoHapHOI
apTepii, 110 oTpebye HeratHoi KopoHaporpadii
Ta iHTepPBEHIIil.

Exoxappaiorpadis (ExoKI') € Hati6iIbII 9y TIIN-
BUM MeTojoM pgiarHoctuku JII. Ileii MeTon nmae
MOXUJIMBICTh OTPUMATH PO3PaXyHKOBUH IIOKa3-
HUK THCKY B JereHeBill apTepii, BUIBUTHU PO3-
IIMpeHHs [IPaBOro LLIYHOYKA Ta Ilepefacepnsd,

Puic. 1. ExokapgiorpadiuHe 306pa)keHHA B peXxumi
KOJIbOPOBOro AOoMNMJiepa, B NapacrepHanbHii no3uyii
AaTyMKa 3 HaXUJIOM [0 NPaBoro WYHO4Ka,
AEMOHCTPYE BUpaXkeHy Aunaraiilo npasux Biafinie 1a
He[oCTaTHICTb TPUKYCNiAaNbHOro KnanaHa

Puc. 2. ExokappgiorpacivuHe 306paXKeHHs B peXXumi
nocTinHoro gonnsepa Ha piBHiI TPUKycNifanbHOro
KJlanaHa, 3 aHani3om WBUAKOCTI perypritauii Ta
rpapieHTa TUCKY Mi)K NMPaBUM LWYHOYKOM Ta NpaBUM
nepeacepaam
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Puc. 3. ExokappaiorpadiyHe 306paxeHHs B pe)xumi 2D,
napacrepHasnbHa NMPOEKLif KOPOTKOI oci NiBoro
LWYHOUKA, A€ MOHCTPYE BUPAXKEHe CMJIOLLeHHA
MiXXLITYHOYKOBOI nNeperopoaku, Tak 3s8aHumn D shape
NiBOro WTYHO4Ka, 3 AKOro OLUiHIoITb IHAEKC
€KCLLeHTPUYHOCTI NIiBOro LWyHO4YKa

TPUKYCHifanbHy perypritanito (puc. 1, 2), owi-
HUTU CKOPOTJIUBICTH MioKapja IPaBOro ILIY-
HOYKa, OIIIHUTH IUJaTallilo JereHeBOi apTepii,
CUCTOJIiYHY eKCIeHTPUYHICTh JiBOTO IIYHOYKA
(puc. 3), HagBHICTH BUIIOTY B IOPOXKHUHI mepu-
Kapjia Ta 3JaTHICTh [0 KOJaOyBaHHS HIDKHBOI
IIOPOXXHUCTOI BeHU Ha BAUXy [1, 2]. ExoKI' nae
MO>KJIMBICTh BUKJIIOUUTHU HasIBHICTh BPOIKEHUX
Ba/Jl ceplis Ta IIaTOJIOriIo JIiBUX BiAAiNiB ceplis IK
npuyuHy JIT.

3a [0OmOMOroo MAarHiTHO-pPe30HAaHCHOI
Tomorpadii (MPT) cepud OIiHIOIOTH (DYHKITiO-
HaJIbHUY CTaH IIPABOTO IIYHOYKA — 00’€M IIIy-
HOYKa, (PPaKIlilo BUKUY Ta YOAPHUI 00’€M.

Kommr'iorepHoToMorpadiuny aHriorpadiio
BUKOHYIOTH [OJIS BUKJIIOUEHHS XPOHIYHOI IIOCT-
TpoMboemboriunoi JIT, OI[iHKK CTYIEHS PO3IIU-
peHHA JiereHeBol apTepil (puc. 4) Ta MOXIUBUX
VCKJIaJJHEHb — KOMIIpecii OpOHXIB Ta KOpPOHap-
HUx aprepiii. CnenudivaumMu osHakamu JIAT €
3MiHM [TapeHXiMHU 3a TUIIOM «MaTOBOTO CKJa»,
«Mo3aiuHa» Iepdy3ia jereHb - AiNIHKU HiBU-
II[eHO1 ITPO30POCTi y TOENHAHHI 31 3GiMHEHHIM
CYLMHHOI CiTKH (puc. 5). lojaTKOBUMU O3HAKaMU
€ OKPYTJIi HeIPo30pi AiNITHKY Y BUIVISAI BY3JIUKIB
(puc. 6), aHOMaJIbHi KoJlaTepalbHi CyqUHU, Mei-
acTuHaJbHAa JiMQageHoIaTid, IIeBpaIbHUil a60
nepukapaiaabHUN BUIIT [9].

KaTreTepusania KaMep cepus Jae MOXJIU-
BiCTb IIpsIMOT0O BUMIipIOBaHHS TUCKY B JleTeHeBil
apTepii, a TaKOX BUMipIOBaHHS THUCKY 3aKJINHEH-
HA B JereHeBiil aprepii (PAWP), omopy JereHe-
Bux cynuH (PVR), giacToiigYHOrO TUCKY B JiBOMY

Puc. 4. Komn’iotepHa Tomorpadis opraHiB rpyaHoi
KNiTKY, 3D peKOHCTPYKL i cepLs Ta MaricTpanbHUX
CYAVIH AO3BOJISIE OLIHUTU PO3LUNPEHHSA CTOBOYpa
nereHeBoOIl apTepii

LIJIVHOYKY Ta ceplleBoro BUkuzny. Katerepusaris
ceplisl € METOIOM BCTAHOBJIEHHS AiarHosy JIAT,
IndepeHIiHOl AiarHOCTUKU 3 iHIIUMU IIPU-
ynHaMu JIT' Ta OLiHKYU e(peKTUBHOCTI JiKyBaHHS
marieHTiB 3 JIAI. HesBakarouu Ha iHBasUBHUHI
XapaxkTep IpoLefypH, PU3HUK YCKJIAaZHEHb 3a
YMOBH IIPOBeJEeHH B CIlelliali30oBaHUX IIeHTpax
CTaHOBUTH MeHIIIe 3a 1 %. ITariieHTaM i3 1io3poro
Ha ifiomaTu4Hy, CIaAKOBY, TOKCHH-iHAYKOBaHY
Ta IIOB’A3aHY 3 CUCTEMHUMU 3aXBOPIOBAHHIMU
JIAT HeoOXimHe TpPOBeIEHHS Ba30PEaAKTUBHOTO
TeCcTy IiJ 4Yac KaTeTepusallil 3 OKCHUAOM a30Ty
abo imompoctoM. IIO3UTHUBHUM TECT BBAXKAETHCS
Ipu 3HIDKEHHI cepeHbOTO THUCKY B JIeTeHeBil
apTepii Ha mIoHaiMeHIIe 10 MM PT. CT. 32 YMOBU
30epekeHHsT HE3MIHHOTO abGo 30iJbIIEHOT0 Cep-
1IeBOTO BUKUJY BIIPOJOBX TecTyBaHHA [1, 10].
MeToO10 TeCTy € BUSABJIEHHS MAIiEHTIB 3 TOCTPOIO
Ba30peaKTHUBHICTIO, a/Ke TaKi HallieHTu migiara-
I0TB Teparii 60KaTopaMu KaJablieBUX KaHAJIB, i
MOXXYTb He IOTPeOyBaTHU JOPOTOTOo CIIenudidHo-
ro jtikyBaHHS JIAT.

TecT i3 MIECTUXBIJINHHOIO X0Ab06010 (IIIXX)
€ HaJilHUM IIPOTHOCTUYHUM MapKepoM OI[iHKU
cTaHy marjieHTiB 3 JI, a TaKOX IPeIUKTOPOM
cMmepTi [1, 7, 8]. CKOpOYEeHHs OUCTAHIIi B TecTi
3 IIIXX Kopejaioe 3 BUIIMM (QPYHKIIiOHAIbHUM
kinacoMm (®PK) 3a BOO3 Ta mifgBUIlleHUM pPiBHEM
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AIATHOCTUKN
TA JIIKYBAHHS

Puc. 5. Komn'iotepHa Tomorpadis nereHb: A — akcianbHa
npoekuyis; b - caritanbHa npoekuis; B - kopoHapHa
npoekuyia. CTpinkamv nosHaveHi AiNAHKU «Mo3ai4yHOI
nepdysii» nereHb, NapeHxima nereHb Ma€ BUrNsAp
«MaToBOro ckjia»

Puc. 6. Komn'iorepHa Tomorpadis nereHb. A -
caritTanbHa npoekuis; b - akcianbHa NPoekLina.
CrpinkaMmu no3Ha4eHi cneyudivHi pna nereHeBoOi
aprepianbHOI rinepreHsii By3nuku, AKi € ginaHKkamm
JNOKanbHUX KPOBOBUNUBIB
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Tabnuuga 2

TpupiBHeBa mogennb crpaTudikalil pu3uKy Nayi€eHTiB 3 NereHeBOIO apTepianbHOIO rinepreHsieto

YMHHUKU NPOrHo3y

(po3paxyHkKoBa netasnbHicTb Huzbkun pusnk

CepepHi pusmuk

Bucoxuin pusmk

0, — 0, ()
NpPOTArom poKy) (<5 %) (5-20 %) (> 20 %)
O3Haku npasoLnyHo4kosoi CH Hemae Hemae HasBHi
MporpecyBaHHs CMMMNTOMIB Hemae MoBinbHe LWenake
i KNIHIYHWX NposABiB
CnHkone Hemae IHoAi Yacto
dK BOO3 Il I} v
Oucranuis Tecty i3 WXX >440 m 165-440 m <165m
CPET Mikoun VO, > 15 mn/xs/kr  MikoBuit VO, 11-15 mn/xe/kr  Mikosuit VO, < 11mn/xs/Kr
VE/NCO, < 36 VE/NCO, 36-44 VENCO, >44
NT-proBNP < 300 Hr/n 300-1100 Hr/n > 1100 Hr/n
ExoKl RA area < 18 cm? RA area 18-26 cm? RA area > 26 cm?
TAPSE/sPAP TAPSE/sPAP TAPSE/sPAP
> 0,32 MM/MM pT. CT. 0,19-0,32 mm/MM pT. CT. < 0,19 mm/MM pT. CT.
BigcyTHicTb pignHu MiHimanbHa pignHa MomipHa abo 3HayHa
B nepukapgi B nepukapgi KinbKiCTb pPignHN
B nepukapgi
MPT cepus RVEF > 54 % RVEF 37-54 % RVEF <37 %

SVI > 40 mn/m?2
RVESVI < 42 mn/m?

SVI 26-40 mn/m?
RVESVI 42-54 mn/m?

SVI < 26 mn/m?
RVESVI > 54 mn/m?

leMogmHaMiyHi MokasHUKK RAP < 8 mm pT. cT.
Cl > 2,5 n/xs/m?
SVI > 38 mn/m?

SvO, > 65 %

RAP 8-14 mm pr. cT.
Cl 2,0-2,5 n/xB/m?
SVI 31-38 mn/m?
SvO, 60-65 %

RAP > 14 mm pT. cT.
Cl < 2,0 n/xs/m?
SVI < 31 mn/m?

SvO, < 60 %

CH - cepueBa HepocTaTHicTb; PK — pyHKLioHanbHUI knac; CPET - cardiopulmonary exercise test, cepLeBo-nereHeBe TeCTyBaHHS 3 HaBaHTaXeH-
HaAM; VO, — CnoXmBaHHs KucHio; VE — xBununHHa BeHTunsiLis; VCO, — 06’eM aiokcmay Byrnewio y BuanxyBaHin cymiui; VE/VCO, — BifHOLWEHHS MixX
XBUIMHHOIO BeHTUNsUjE0 Ta BMicTom CO, y BUANXYBAHIM CyMilli — BULLLE 3HAYEHHS CBIAYUTb MPO nopyLeHHs ra3oobmiHy; NT-proBNP — HaTpii-
ypeTudHuii nponentug,; ExoKr — exokappiorpadis; RA - right atrium, npase nepepcepas; TAPSE — tricuspid annular plane systolic excursion,
cUcToNiYHa eKCKYPCifl MNOLWMHN TPUKYCMifanbHOro Kinbus; SPAP — cucToniyHnmn TUCK y nereHesin apTepii; MPT — MarHiTHo-pe3oHaHcHa Tomorpa-
ois; RVEF - right ventricle ejection fraction, dpakuis Bukmay npasoro wnyHouka; SVI — stroke volume index, iHaekc yaapHoro ob6’emy;
RVESVI - right ventricle end-systolic volume index, iHfekc KiHLeBofiacToniyHoro o6’emy npasoro wnyHouka; RAP - right atrium pressure, Tuck
y npaBomy nepegcepai; Cl — cepueBnii inaekc; SvO, — mixed venous oxygen saturation, 3miliaHa BeHO3Ha caTypaLiisi KUCHIO.

HaTpifiypeTtuuHoro mpouentuny (NT-pro-BNP).
PesynbTaT TECTy BUMIipIOIOTH y BUIIALLI abco-
JIIOTHOI JIUCTaHIl y MeTpax, HpoiifeHol malli-
€HTOM.

OCHOBHUMU KPUTEPIIMU BOKKOCTiI 3aXBOPIO-
BaHHA Ha JIAT y manieHTa € (QYHKI[iOHQJIbHUN
KJac cepueBoi HegocTaTHOCTI (PK CH) 3a NYHA,
pesynbTaT TecTy i3 IIIXX Ta piBeHBL HaTpiltype-
TUYHOTO IponenTtuny [1, 8].

s GBI KOMILIEKCHOI OI[iHKM PU3UKY ITalfi-
eHTa 3 JIAT Ta BUGOPY TAaKTUKU JiKyBaHHS BUKO-
PUCTOBYETbCA TPUPiBHEBA MOJeNb CTpaTU]iKa-
il pusuKy (maba. 2).

OkpiM BHILleBKa3aHUX METOZiB 00CTeKeHHS,
o nudepennianii Tumny JIT mpoBoaaTbCa (PyHK-
IIiOHAJNbHI [JOCHimKeHHS JereHb, aHaji3 rasis
KpoBi, meuiHkoBi TecTu, V3/, opraHiB uyepeBHOI
TIOPOXKHUHMY, aHai3 Ha BIJI, aBTOIMyHHi TeCTH.

JlikyBaHHA NaLli€HTIB 3 IereHeBolO
apTepianbHOIO rinepreHsiclo

JlikyBaHHS nanieHTiB 3 JIAT i3 3acTOCyBaHHAM

=3
o
S g
=2 U
go
25
[ m—
(=}

crenugivHOl Tepamii IPOBOAUTHCS MiCIA IIOBHO-
ro 06CTeXXeHHs Ta, 6aKaHo, B CHEIiai30BaHOMY
LIeHTPi JIeTeHeBOI rinepTeH3ii.

BigmoBimHO OO HATOTEeHETHYHUX MeEXaHi3MiB
po3Butky JIAT-cmenudidyHa Teparmisa OXOILIIOE
BIUIMB Ha TPU IUIAXU: HIIIX OKCUAy asoTy NO,
mpocTanukiaiHnoBo(PGI2)-TpoMbokcaHOBUH (A2)
Ta eHpoTeniHoBuii-1 (ET-1). 3acTocyBaHHA Tepa-
mii IMoKpamuiao BMKUBAHHSA IAllieHTiB 3 JIAT,
dyHKITIOHATBHU Kiac Ta Pi3sUYHI MOXKIUBOCTI,
a TaKOXX reMOJNUHAMIiUHI TOKA3HUKU Ta (PYHKIIi0
IIPaBOTO LLIYHOYKA, 110 OYJIO IPOAEMOHCTPOBA-
HO YHUCJIEHHUMMU KJIiHIYHUMM JOCHiKeHHIMU
[1, 10]. Ilepen mpu3HaAYEeHHIM Tepamnii HeooXigHa
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cTpaTtudikallis puUsUKy IallieHTa i3 giarHo3oM
JIAT (Que. maba. 2).

ITopiBHIHO 3 MOHOTepalli€eo, KoMOiHaIlig
npemnapaTiB i3 BIJIMBOM Ha Pi3Hi MexaHismu
JIAT € 6inbin edekTuBHOB0O. CTapTOBa KOMOiHA-
mig iHriéiTopa ¢ocdomiecTepasu 5 (cunageHa-
¢in, Tamamadinm) Ta aHTaroHicTa €HIOTEIiHO-
BUX pellelITOPiB IIOKa3aHa HaBiTh y Ialli€HTiB
3 HeBUCOKMM pusukoM. IIpu JIT' criocTepiraioThb
IiJBUIIlEHY eKCIIpeciio eHaoTeniny -1, AKUH npu-
3BOJIUTD [0 BAa30KOHCTPUKIIiI Ta HAMipHOI IIpo-
smidpeparnii rmageHbKUX M’ I3iB JIET€HEeBUX CYOUH
[3]. AHTaroHicTH eHJIOTeNiHOBUX PeleNTOopiB,
1110 3aCTOCOBYIOTBCS — aMOpU3eHTaH, 003€eHTaH,
MallUTEeHTaH.

IMarjieHTaM 3 BUCOKMM PU3UKOM PEKOMEHIO-
BaHO [I0JIaBaTHU IIpemapaTyu IPOCTAIIMKIIHOBOTO
LINIAXY - €NONIPOCTEHOJ, TPEeNpOoCTUHiN, Gepa-
IpocT (aHaAJOTH IPOCTAIIUKIIHY HeJOCTYNIHI B
VkpaiHi Ha ChOTOJIHI), LJIOTIPOCT (aHAJIOT IIPOCTa-
LUKIIHY).

BUHATKOM € MAalliEHTU 3 ITO3UTUBHUM Basope-
aKTUBHUM TeCTOM, OCKiJNbKU iHiIlialliga Tepamii
y HUX IOYMHAETHCI 3 OJIOKATOPIB KaIbILiEBUX
kaHaniB. I[IpuU¥HATTA pillleHHI OPO ecKayalliio
Teparii 6a3yeThCsd Ha OIiHIII MallieHTa 3a IIKaa-
MU PU3UKY Ta HalliJleHe Ha JOCSITHEHHS IallieH-
TOM TPyl HU3BKOTO PU3HUKY [10].

lpionaTnyHa nereHeBa apTepianbHa
rinepreHsia, cnagKoBa JiereHeBa
apTepianbHa rinepreHs3isa

ITe pizkicHe, mporpecytoue i paTansbHe 3aXBO-
PIOBaHHSA 3 YpaKeHHIM IIPeKalliIIpHOro JiereHe-
Boro pycia. TouHi IpuYnHYN BUHUKHEeHH ifiona-
Tu4HOI JIAT Ha CbOTOAHI HeBifloMi, IpoTe icHY-
IOTb BUNIAJIKY YCIIAAKYBAaHHA y CiM'I, 1110 MOXKYTH
OyTU IIOB’A3aHi 3 MyTallidMU TeHiB, HACHIiTKOM
SIKUX € MifBHullleHa YyTJWUBICTb CYAUH IO Baso-
IIPeCOpPHUX areHTiB. THUCK y JereHesili apTepii
HiABUIIYETHCA BHACHIIOK Ba30KOHCTPUKIII, IO
HaJaji IPU3BOAUTH IO PEMOJIeNTIOBAHHSA CYOUH,
rinepninasii eHAOTeNiI0 Ta OKII03il IPOCBITY.

IIpu6nusHo y 70-80 % cimeil 3 IepBHHHOIO
JIAT ta y 10-20 % 3 imionatuuHoio JIAT' Hags-
Hi myTanii B reri BMPR2 (Bone morphogenetic
protein receptor type 2), aKkuil KoAmye IIpoTei-
HOBUU pellenTOp TUILY 2 KiCTKOBOTO Mopdore-
HETUYHOTO OiJKa, OgHOTrO 3 GiJNKiB, IKi TpaHC-
dopMy1oTs pakTop pocTy. CeKBeHyBaHHS T'eHiB
TaKOX IiATBepIKye 3B’s130K JIAT 3 MyTanismu
SMAD?9, CAV1 (TaKOX aCOIilOETHCS 3 JITIOAUCTPO-
diero y miteii), KCNK3 (kanieBi kaHaIu migrpymnu
K), TBX4 (T-box 4). JIAT Tako:X BUHUKAE y CiM’4X,
B SIKUX CIIOCTepiraeTbcs CIlaflkoBa reMopariuHa

TeneaHriexkTasia (HHT), mop’s3aHa 3 MyTalliaMu
ACVRL1 (akTunHiH-tIofiOoHa KiHasza 1 (ALK1)) Ta
ENG (enpormin). IIi Ta iHINi reHeTHWYHI MyTa-
Iii ycragKoBYIOTbCS 3a JOMiHAHTHUM TUIIOM,
IIpoTe MAalOTh HEBHCOKY IIeHETPAHTHICTH, TOOTO
He yci Hocii MyTanii MoXyTp MaTu ITposBu JIAT.
V vacTuMHUM NauieHTiB Oyau BUABJIEHI MyTaiiii
de novo. HennoBHa NeHETPAHTHICTh I'eHETUYHUX
MyTaliil CBiYNTh TAKOXX IIPO BILJINB HABKOJIMIII-
HBOTO cepefoBulla Ha noasy JIT' [9].
JiarHocTtyBaTu ifgiomatumuHy JIAI' MOXHa
Julle IIicjass BUKJIIOYEHHS 3aXxBOPIOBaHb, SKi
MOXXYTb CHpUUMHUTU JIAT. AIrOopuTM AiarHoc-
Tuku imiomatuuHol JIAI' MicTUTh OGOB’SI3KOBE
IpPOBefeHHSI BAa30PEaKTUBHOIO TeCTy IIiJi Jac
KaTeTepusallii, OCKiJIbKU y BUIIAJKy IIO3UTUB-
HOTO TeCTy MNallieHTH NOBUHHI OTPUMYBATHU
6JIOKAaTOPM KaJbI[iEBUX KaHaNiB. II'aTupiuHe
BIJKMBAHHA IIAIli€HTIB 3 IO3UTUBHOIO Ba3opeak-
TUBHICTIO € BUIIOIO0 B ITifl NiATPyIIi IAalieHTiB i
CTaHOBUTbD GJIM3bKO 98,5 % Ha mpoTusary 73,0 %
y HepeaKTHUBHIiN rpymi. BIokaTopu Kajblli€eBUX
KaHaJiB MOXKHa IIO€JHyBaTHU 3i clenudivHOI0
Teparieo 3a MoTpebu. Y GiNbII SK IIOJOBUHU
MaIieHTiB Ba30PEaKTUBHICTh 30€piraeThbCs IIpo-
TATOM TPUBAJIOTO Yacy. JIiKyBaHH4 ifjionmaTUYHOI
JIAT MOBUHHO OyTH HAIliJIEHUM Ha JOCITHEHHS
alieHToOM I'pYIU HU3BKOT'O PU3UKY Ta CIIOBijIb-
HEeHH IIporpecyBaHHs 3aXBOpioBaHH4 [10].

KniHiyHnn BMNnagok guTvHM 3 igionaTtu4Holo
NiereHeBOlO rinepreHsi€lo

Xyon4uK, 16 pokiB. HapoauBcsa OOHOIIEHUM,
nepeHic acdikcito mpu HapomKeHHi, CUHIPOM
acmipariii MeKoHi0 3 ITOTpPeboI0 B IITYYHIN BeH-
TUJALII JeTeHb IPOTIATrOM 2 TIXK ITicjIs HapoJKe-
HH$, HeBPOJIOTiYHUY AedilluT IPOTATrOM IepIIo-
IO POKY XUTTA. B mojanslioMy CTaH AUTHHU
TIOKpalllBCsA, Pic i PO3BUBABCA BiJIIIOBIAHO [0
BiKy. V Bini 7,5 poky Ha (oHi (pi3sMUHOr0 HABAH-
Ta’KeHHSI BWHUK eIli3of, BTpPaTH CBiOMOCTI.
CkepoBaHuii Ha KooGcTekeHH, HA EXOKI BUSIB-
JIeHi O3HaKU JleTeHeBOl rinmepTeHsii. BpomxeHi
BaJu ceplid, MATOJIOTid JiBUX BIAAINIB ceplid,
JIeTeHeBa IIaTOJIOTiss, TPOM060eMOOIIisl JereHeBol
apTepii Ta iHmi fimMoBipHi npuumHu JII' He BUIB-
seHi. IIpoBefleHa KaTeTepusallid IIpaBUX KaMmep
cepu, BcTaHOBJNIEeHA Bucoka JIAT. OT:xe, JIT' Gysa
kiIacudikoBaHa 4K ifiollaTUYHA JiereHeBa apTe-
pianpHa rinepTeHsid.

IManienTy npusHaYwiIM iHriGiTop docdopiec-
Tepasu-5 cunjeHadin Bi, MOMEHTY BU3HAYeHHS
IiarHo3y, Hazasti y Biri 13 pokiB Tepamiio GyJso
TIOCUJIEHO JOaBaHHIM aHTaroHiCTa eHJIoTeliHo-
BOTO pellelrTopa.
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IIpoTsAroM OCTaHHIX 6 MiC CIIOCTepiransu mIpo-
rpecyBaHHS 3aXBOPIOBAaHHS: ITOCHUJIEHHS 3aUIII-
KU Ta CeplebuTTs, II0sgBa 3alIaMOPOYEHHS, KPO-
BOXapKaHHS Ha (GOHi BipycHOI iH(DeKIIii, HaOpaKU
Ha HIDKHIX KiHIIiBKax. JJaGopaTOPHO - 3pOCTAaHHS
PiBHA HaTpilflypeTuuHOrO mIpoIenTuay 3i 152 mo
946 mir/MmJI.

ITig gac omAxy CTaH JUTHUHU CEpefHBbOI BaXK-
KOCTi, IIpW XBUJIOBaHHI Ta PO3MOBiI IOCHUIIO-
€ThCA 3a[IMIIKa, HaJMipHa MiTIINBiCTh, HEeBeJIUKi
HaOpSIKM Ha HIDKHIX KiHIIBKax, IIOMipHO XOJIOJI-
Hi KiHIiBKHU. AyCKyJIBTaTUBHO — aKIeHT II TOHY
Haj, JereHeBOIO apTepi€lo, CUCTONIYHUN IIyM
TPUKYCHifagbHOI peryprirtanii, amiacTomigyHuUN
LIyM perypriTailii kKjamaHa JeTeHeBol apTepil.
ApTrepianpHuii Tuck - 117/80 MM pT. CT., caTypa-
mig - 97 %. EKI-03Haku BUpa)keHO1 rinepTpodil
Ta IlepeBaHTaXXeHH4 ITPaBUX BifiNiB cepIid.

ExOKI: posmnpeHHS Ta BUpPa)XeHa TillepTpo-
¢iga mpaBoro UIIyHOYKA, CTiHKa IIPaBOro ILLIy-
HOYKa - 18 MM, AiacToniuHuil po3Mip - 4,5 cM B
ImapacTepHaIbHIN POEKIIii, 3HIKeHA CKOPOTIU-
BicTp mpaBoro mnuryHouka - TAPSE 16 MM, Bupa-
JKeHe CUCTOJIiuHe CIUIOIIEeHHS MiXIIIYHOYKOBOI
neperopoaku (D shaped LV), iHIeKC eKClieH-
TPUYHOCTI JIiBOT'O IIIyHOYKA - 2,95 (dus. puc. 3).
BupaskeHa HeJOCTATHICTh TPUKYCIiZaibHOTO
kiamnaHa, VmaxTR - 5 m/c, Ap = 102 MM PT. CT.
(Jue. puc. 1, 2), 3HAUHO PO3LINPEHE IIpaBe IIepe-
ceps - 06’eM 27 MM?, HIDKHS IIOPOXKHICTA BEHA —
19 MM, ciaflaeThCA Ha BAUXY MeHIIe Hixk Ha 50 %.
PosmmpeHHs CTOBOypa Ta TiJIOK JIeTeHeBOI apTe-
pii: cToBOYyp - 45 MM, mpasa rinka - 20 MM, JiBa
rizka - 27 MM. HeBesuKa KifNbKiCTh IepUKapmi-
alpHOTO BUNOTY. O3HaK BPO)KEHOI Bafu ceplid
He BUABJEHO.

IIpoBemero Tect i3 IMXX: maijieHT IIPOMIIIOB
352 MeTpwH, IOTPeOYBaB 3yIIMHKY Ha 2-H XBUINHI
TeCTy uepes IIOCHUJIEHHS 3aUIIKN.

KaTeTepusaliia kamep ceplisi: TUCK y JiereHe-
Bi1 apTepii - 136/71(93), mPAP - 93 MM pT. CT.,
THCK 3aKJINHEHHd B JlereHeBill apTepii (PAWP) -
10 MM PT. CT., PE3UCTEHTHICTD JIeTeHEBUX CYIUH
(PVR) - 24 op. Byzna. TecT Ha Ba30peaKTUBHICTb
HeraTuBHUN: MPAP micna iHrananii imonpocty -
92 MM PT. CT., He 3HU3UBCA. TUCK y IIPaBOMY
nepencepni (RAP) - 11 MM pr. cT. CeplieBuil
ingekc (CI) - 3,7, 3sMilIaHa BeHO3Ha caTypallig
SvO, - 76 %.

KT-anriorpadis: MosaiuHa, HeOJHOpPigHA
napeHxXiMa JereHb YHaCJHiZJOK YepryBaHH Tiro-
IEeHCUBHUX [OiNSHOK 3i 30iJHEHUM CYOUHHUM
MaJIOHKOM Ta TillepIeHCUBHUX IiJITHOK 3i 30e-
peXeHUM CYZWHHUM MAaJIIOHKOM, 30ifHeHHS
nepudepifiHOr0 CyJIMHHOI'O MajlOHKa, II00JU-
HOKI JiJIIHKM KOHCOJIifaIlili oTo4yeHi 30HaMU 3HU-
’KeHO1 IHeBMaTH3allil THUIy «MaTOBe CKJIO» Y
S6 miBoi jereHi Ta S4, S5 mpaBoi JjereHi (Jdus.
puc. 5). Po3mmpeHHs JereHeBOrO CTOBOypa [0
47 mM (Z score +4,44) (dus. puc. 4), 1iBOI TimKM —
o 32 MM (Z score +5,54), mpaBoi T'iJKU — K0 25 MM
(Z score +2,63). O3Hak KoMIIpecii OpPOHXIB He
BUSBJIEHO.

OT:xe, BUIBUJIU IPSIMY KOPEeJIAIil0 KIiHiUYHO-
ro IOTipIIaHHA CTaHy MaIlliEHTa 3 pe3yabTaTa-
MU OGCTEXKEHb Ta OIIHKOI0 PUSUKY. 3a IIKAJIO0I0
crpatudikamii pUsUKy OiNbIIICTh MMOKA3HUKIB
Jal0OTh MOXKJIMBICTD BiJHECTH MAalli€eHTa 0 TPYyIU
CepelHbOTO PUBUKY. 3 METOIO 3HIKEHHS PUSUKY,
NIpUNHATe pillleHHd PO ecKajallilo Tepamii -
IpU3HAUYEHHS TPEeThOro IperapaTy 3 I'PyIU Ipo-
CTaHOIAiB - ionpocT B iHrandnifinii dpopmi.

V Bunajky BifcyTHOCTi edeKTy Bif moTpiii-
HOI Teparmii, IIOTipIIaHHg CTaHYy, 110 IIPOTPecye,
moTpebu B MOBTOPHUX TOCIITaNi3alligX Ta Ipo-
rpecyBaHHS JujaTallii jlereHeBoi apTepii Heo6-
XiTHO PO3IISHYTU MOXXJIUBICTb TpaHCIJIAHTAIlil
JlereHb 200 OPTAaHOKOMILJIEKCY JIETeHi — Ceplie.

BUCHOBKMU

JlereHeBa rinepTeH3is MOXKe OyTHU SIK CaMO-
CTiilHMM 3aXBOpPIOBaHHAM (IIpu ifiomaTuy-
Hill JlereHeBi!l rinmepTeHsii), Tak i acorifioBa-
HOI0 3 PI3HMMH NATOJOTIYHMMU IIPOoIlecaMU.
Judepennifina [giarHoCTHMKa TUIIy JereHeBOI
rimepTeHsii Ta MONIYK eTiONaTOreHeTHUYHOTO
MexaHi3My il PO3BUTKY € BUpPilIaJbHUM IIPHU
BHOOpi TaKTUKY JTiKyBaHHA.

CrienndivyHa Tepalia jereHeBol apTepiaabHOL
rinepTeH3ii mosndarae y BIUIMBI Ha pi3Hi marto-
reHeTUYHi JIAHKM IpPoOIlecy 3 MeTol0 e(eKTUB-
HOTO 3HIKEHHS ONOPYy B JIeT€HEBUX apTepiax
Ta 3amno06iraHHSA PO3BUTKY MIPaBOILIYHOYKOBOI
ceplieBOl HeJOCTATHOCTI. 3a BiICYTHOCTI e(peKTy
Bif JIiKyBaHHS MAlliEHTHM MOXYTh IIOTPebGyBaTU
TpaHCILIAHTAllil jereHb ab0 OPraHOKOMILIEKCY
JlereHi - ceplie.
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[JocTynHicTb JaHux:

Jlani e3amo i3 dxcepen, wjo €y invHomy docmyni. Bci nOCUAAHHA
Ha 8uKOpucmati Odcepena HasedeHO 8 CMammi.

[>xepena iHaHCyBaHHS:
Hanucanusa cmammi He nompe6yeano cneyianbHozo QiHAHCYBAHHS.
KoHpnikT iHTepeciB:
Kongaixmy inmepecis Hemae.
YyacTb aBTOpIB:

I0es ma dusaiin docaidncenus — O.I1.; H.O.; AiKy8aHHS X80pUX —
O.I1.; 36ip i 0obpobka mamepianis, Hanucanus mexkcmy - O.IL,
M.H.; peazysanna mekcmy - H.O.

ETn4yHe cxBaneHHs:

IIpomoxkon docaidxnceHHs 6y8 3ameepOiceHuil Komicier 3 6ioemu-
ku 1 TMO «Jikapus Ceamozo Muxkoaas» (16.01.2026 p.).

IHpopmoBaHa 3ropa:

Zlocaidscenna npoeodunocs 8i0nosiono 0o npuryunie leabciHcbKOL
Oexnapayii. Bid 6amuvkie nayieHma OmMpumano iHGOpMOsaHy
3200y Ha y1acmo Y 00CAI0NHCeHHI.

Mopsaka:

Aemopu cmammi 02Ky10mb NepcoHany KAIHIKU ma Koaezam, 8i0-
nosidanvHuM 3a 8edeHHs nayieHma.

JlitepaTtypa

1.

Humbert M, Kovacs G, Hoeper MM, et al., ESC/ERS Scientific
Document Group, 2022 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension: Developed by
the task force for the diagnosis and treatment of pulmonary
hypertension of the European Society of Cardiology (ESC)
and the European Respiratory Society (ERS). Endorsed by the
International Society for Heart and Lung Transplantation
(ISHLT) and the European Reference Network on rare respi-
ratory diseases (ERN-LUNG). Eur Heart J. 7 Oct
2022;43(38):3618-731. https://doi.org/10.1093/eurheartj/
ehac237

2. Kovacs G, Bartolome S, Denton CP, et al. Definition, classifica-

tion and diagnosis of pulmonary hypertension. Eur Respir J.
2024 Oct 31;64(4):2401324. https://doi.
org/10.1183/13993003.01324-2024

3. McGoon MD, Miller DP. REVEAL: a contemporary US pulmo-

nary arterial hypertension registry. Eur Respir Rev. 2012 Mar
1;21(123):8-18. https://doi.org/10.1183/09059180.00008211

4. Budhiraja R, Tuder RM, Hassoun PM. Endothelial dysfunction

in pulmonary hypertension. Circulation. 2004 Jan
20;109(2):159-65. https://doi.org/10.1161/01.
CIR.0000102381.57477.50

5. Lan NSH, Massam BD, Kulkarni SS, Lang CC. Pulmonary

Arterial Hypertension: Pathophysiology and Treatment.
Diseases. 2018 May 16;6(2):38. https://doi.org/10.3390/dis-
eases6020038

6. Dwivedi K, Sharkey M, Delaney L, et al. Improving prognos-

tication in pulmonary hypertension using Al-quantified
fibrosis and radiologic severity scoring at baseline CT.
Radiology. 2024;310:e231718. https://doi.org/10.1148/radi-
0l.231718

7. Peacock A, Keogh A, Humbert M. Endpoints in pulmonary

arterial hypertension: the role of clinical worsening. Curr
Opin Pulm Med. 2010 May;16 Suppl 1:51-9. https:/doi.

Data availability:

The data have been obtained from freely available sources. All
references to the sources used are listed in the article.

Sources of funding:
Writing the article didn’t require special funding.
Conflict of interest:
There is no conflict of interest.
Authors' participation:

Study concept and design - O.P, N.O.; patient treatment - O.P.;
collection and processing of materials, writing text - O.P., M.N.;
text redacting - N.O.

Ethical approval:

The study protocol was approved by the Local Ethics «Saint Nicolas
Hospital» (16.01.2026).

Informed consent:

The study was conducted in accordance with the principles of the
Helsinki Declaration. Informed consent to participate in the study
was obtained from the patients’ parents.

Gratitude:

The authors of the article thank the clinic staff and colleagues
responsible for patient management.

org/10.1097/01.mcp.0000370205.22885.98
8. Demir R, Kiglkoglu MS. Six-minute walk test in pulmonary
arterial hypertension. Anatol J Cardiol. 2015 Mar;15(3):249-
54. https://doi.org/10.5152/akd.2015.5834
9. Chaudry G, MacDonald C, Adatia I, Gundogan M, Manson
D. CT of the chest in the evaluation of idiopathic pulmonary
arterial hypertension in children. Pediatr Radiol. 2007
Apr;37(4):345-50. https://doi.org/10.1007/s00247-007-
0410-8
Gerhardt F, Fiessler E, Olsson KM, M, et al. Positive
Vasoreactivity Testing in Pulmonary Arterial Hypertension:
Therapeutic Consequences, Treatment Patterns, and
Outcomes in the Modern Management Era. Circulation.
2024 May 14;149(20):1549-64. https://doi.org/10.1161/
CIRCULATIONAHA.122.063821. Epub 2024 Apr 12
. Boucly A, Savale L, Jais X, et al. Association between initial
treatment strategy and long-term survival in pulmonary
arterial hypertension. Am J Respir Crit Care Med.
2021;204:842-54. https://doi.org/10.1164/rccm.202009-
36980C
Morrell NW, Aldred MA, Chung WK, Elliott CG, Nichols WC,
Soubrier F, Trembath RC, Loyd JE. Genetics and genomics of
pulmonary arterial hypertension. Eur Respir J. 2019 Jan
24;53(1):1801899. https://doi.org/10.1183/13993003.01899-
2018
. Welch CL, Aldred MA, Balachandar S, et al. Defining the
clinical validity of genes reported to cause pulmonary arte-
rial hypertension. Genet Med. 2023;25:100925. https://doi.
org/10.1016/j.9im.2023.100925
Chin KM, Gaine SP, Gerges C, Jing ZC, Mathai SC, Tamura Y,
McLaughlin VV, Sitbon O. Treatment algorithm for pulmo-
nary arterial hypertension. Eur Respir J. 2024 Oct
31;64(4):2401325. https://doi.org/10.1183/13993003.01325-
2024

10.

1

12.

13

14.



O.B. MacTepHak Ta cniBaBT. YKpaiHcbkuni xypHan cepugs. 2026; Tom 15, Ne 1 49

0.V. Pasternak ', N.D. Oryshchyn 2, M.V. Naiburger '

' Saint Nicolas Hospital, Lviv, Ukraine
2 Lviv National Medical University, Lviv Regional Center of Cardiology, Lviv, Ukraine

Pulmonary arterial hypertension: correlation of symptoms
with results of cardiac imaging

Pulmonary arterial hypertension (PAH) is a rare cardiovascular disease with serious prognosis. Early diagnosis and
specific treatment improve prognosis significantly in the contemporary era. Transplantation of heart-lung complex is a
final option for patients with resistance for specific therapy.

The literature review presents pulmonary arterial hypertension pathogenesis, methods of diagnosis, and
treatment options. Diagnosis of pulmonary hypertension is usually late because the symptoms are non-specific. The
main diagnostic methods are echocardiography, computed tomography, right heart catheterization, vasoreactivity
testing and 6-minute walk test. Early diagnosis of PAH is essential for the beginning of specific therapy. Medications
for specific therapy influence NO pathway, endothelin receptors and prostacyclin. Early treatment including
phosphodiesterase-5 inhibitors and endothelin receptor antagonists decreases pulmonary artery pressure and right
ventricular afterload. We present the case of a pediatric patient with idiopathic PAH. Diagnostic value of different
imaging methods is discussed, management of the patient with specific therapy based on the results of cardiac
imaging is reported.

Key words: pulmonary hypertension, pulmonary arterial hypertension, echocardiography, computed
tomography, cardiac catheterization
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YnamkoBa emOosifs B HEKOPOHAPHUIN CUHYC
BanbcanbBu nicnga BUOyxoBoOi TpaBMMU:
MeXaHI3MM mMmirpaudii Ta remogviHamMmiudHi

nepeaymMmoBu

MiHHO-BMOYXOBi NopaHeHHs NoCiaaoTh NPOBiAHE MicLe B CTPYKTYpi OOMOBOI TpaBMU Ta H4acTo CYNpPOBOAXKYIOTHCS
YLIKOAKEHHSIMW rPpYAHOI KNITKU. YacToTa ypaxeHHs cepLs 11 MaricTpalibHUX CyAuH Npy BUOYXOBUX MOPaHEHHSIX MOXe
pocsarati 10-40 % ycix BMMNafKiB TAXKOI TopakanbHOI TpaBMU, Tofi fIK ynamkoBa embornis dikcyeTbcs noognHoko. Le
piaKiCHIWMMMK € BUNAAKM NOTPanNsHHA CTOPOHHIX Tin'y CMHYcK BanbcanbBu, 30Kpema HeKOPOHapHUI, LLO 3yMOBJIIIOE
BMCOKMI KNiHIYHUI iHTepec Ao NoAibHMX crnocTepexeHb.

MeTta po6oOTU — NMpeacTaBUTU YHIKaNbHUMA KNiHIYHUA BMMAZOK YyNaMKOBOi eMbosii HEKOPOHapHOro CUHyca
BanbcanbBu nicns MiHHO-BMOYXOBOIo MopaHeHHs rpyaHOl KNiTKM Ta npoaHanisyBaTy NMOBIPHUA MexaHi3m Mirpadii
ynamka 3 nereHeBuX CyAMH Y MOPOXHUHY CMHYCa 3 OrNaay Ha CydacHi ysaBNeHHs Mpo reMoAyHaMiky KOpeHs aopTu.

Martepianu i meTogu. BiricbkoBocnyxboBeLb, 40 pokiB, i3 BOrHenasbHMM OCKONIKOBUM MOPaHEHHSIM rpyaHol
KNITKN Ta HYXKHBOI KiHLIBKWM, MHOXMHHUMM yNamMKaMu B JIEFeHsIX i MneBpasnbHii NopoxHWHI, ByB rocnitanizoBaHum
nicna noeTanHoi eBakyauii Ta nikyBaHHS. [epBUHHUI CKPUHIHF — peHTreHorpadis n exokappgiorpadis. Knouosum
MeTofoM ctana baratodasHa komn'toTepHa Tomorpadia (KT) 3 KOHTpacTHUM nigcuneHHam Ta EKI-cnHxpoHisauieto
3a TpupiBHeBUM npoTokonoMm (HatmeHa KT rpyaHoi knitkun, KT cepus, koHTpacTHa KT-aHriorpadis rpyaHoi kniTku),
LLLO Aasio 3MOry YTOYHUTM JIoKani3aLito ynamka B AinfHLi HEKOPOHapHOro CMHyca BanbcanbBu Ta OLiHUTK CTaH aopTy.
Hapani BUKOHaHO XipypridyHe BTpy4aHHs B yMOBaX LUTY4HOrO KPOBOODOIry.

PesynbraTu. Mig Yac onepauii BUSBNEHO MeTaneBui ynaMmok 3 X 4 MM, BiNbHO PO3TaLLOBAHUN Y MOPOXHUHI
HEKOpPOHApPHOro cMHyca BanbcanbBu, MOBHICTIO NOKpUTUN ¢ibprHOM, Oe3 03Hak neHeTpalii abo nepdopauii cTiH-
KW aopTu; nepukappg i Miokapa — 6e3 TpaBMaTUYHUX YLIIKOAXKEHb. YNaMOK BUAaNIeHO 3a JOMOMOrol HeoAMMOBOIO
MarHiTy, aopTasbHUIN KOPiHb He NOoTpebyBaB peKoHCTPYKLl. MicnsonepauiiHuii nepiog 6ye 6e3 ycknagHeHb, NaLieHT
ycniwHo peabinitoBaHun. AHani3 YacoBoi AnHaMikm KT-gocnigxeHb aB 3MOry peKOHCTPYOBATU WSX Mirpadii: nere-
HeBa TKaHWHa/CyAUHU — nereHeBa BeHa — JliBe Nnepeacepas — NiBUN LWAYHOYOK — BUCXiAHA aopTa 3 OCilaHHSIM Y 30Hi
CTINKNX peumpKynaLiMHNX NOTOKIB HEKOPOHAPHOTO CUMHYCA.

BUCHOBKW. Bunapok [eMOHCTpye BKpal pifkicHy dopmy embonii HekopoHapHoOro cuHyca BanbcanbBu 6e3
neHeTpadii aoptu. dikcaLii ynamka cnpusnm remoanHaMiyHi 30HM peumnpKynauii Ta pibpruHOBe NOKPUTTS, WO IMITy-
Bano BHYTpillHbOMypanbHe po3TawyBaHHA npu KT. baratoga3sHa EKI-cmHxpoHizoBaHa KT Ta marHiTHe BMaaneHHs
(bparmMeHTa B yMOBaXx LUTY4HOrO KPoBOoObiry € epeKTUBHUMU AJid AiarHOCTUKW 1 NiKyBaHHS NOAIOHUX ycKNaaHeHb, WO
NiaKpecTtoe BaXJIMBICTb MyNbTUANCUUIMITIHAPHOMO NigxoAy Npy MiHHO-BMOYXOBIN TopakanbHili TpaBMi.

Knro4oBi cnoBa: MiHHO-BMOyxoBa TpaBMma, Mirpauis ynamka, yfaMkoBa emMOonisi, HEKOPOHApPHUIA CUHYC
BanbcanbBu, remogMHaMmika KOPEHs aopTW, MarHiTHa eKcTpakLis HeogMMOBUM MarHiTom, GoMoBa TopakanbHa
TpaBma
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iHHO-BUOYXOBI OpPaHEHHS IIOCiAI0Th IPO-
MBi,ZLHe Micile cepen GOMOBUX ypa’KeHb ¥
CcydJacHUX 30pOMHUX KOH(MIIKTAX i CYIIPOBOIKY-
IOTBCS BHCOKOIO YAaCTOTOIO Ypa)KeHHS I'PYAHOL
KJITKY. 3a JAaHUMU aHaIi3y O0HOBUX Ta TEPOPUC-
TUYHUX BUOYXiB, TPaBMU TPYAHOI KIITKU pee-
CTPYIOTH IpubanusHo y 10-30 % ImopaHeHUX, a B
IesIKUX IIyOJikaiisax — mo 50-70 %, 3aIeXHO Bif
TUILy BUOYXOBOT'O IIPUCTPOIO Ta YMOB YPasKeHHS
[1-3]. BinbIIiCTh TAKMX YIIKOMKEHDb MAIOTh yIaM-
KOBUY XapaKTep Ta IOENHYIOTHCSI 3 TpPaBMaMU
IHIINX aHATOMIYHUX JiITHOK.

V cTpykTypi 60#HOBHX XipypridHHX TpaBM
IIopaHeHHs TPYAHOI KIITKU CTAaHOBJIATH Bif 8,3
o 15,9 %, mpuuomy 80,1 % i3 HUX € HEIIPOHUK-
HUMHY, a 19,9 % - npoHukHUMU. Cepes BUIIaJIKiB
IPOHUKHUX VIIKOKeHb y 11,2-20,3 % BUABIA-
I0Thb TPaBMM BHYTPIllIHIX opraxis, 3 akux 10,6-
15,1 % cTaHOBIATH yPpaKeHHA IIepUuKapia, ceprid
Ta MariCTpajJbHUX CYIUH [4-6]. 3a gedakumu
JXKepesaMy, 4acToTa YpaKeHHs ceplid Ta Mari-
CTpaJbHUX CYLUH IIPU BUOYXOBIil TpaBMi MoOke
craHoBUTU 10-40 % cepe[ MAILi€EHTIB i3 TSHXKKUMU
MIOpaHEeHHAMU I'PYAHOI KJIiTKU, TOAI AK eMOOoJIis
yaaMKaMU PEeECTPYETHCA Y IMOOAUHOKUX BUIIA]-
Kax [7].

Oco6uBy HeGE3IeKy CTAHOBJIATHh MIirpyBajb-
Hi ylaMKu, SKi, IOTpaluBIIN § CYOUHHE PYCIIO,
COPUYUHSAIOTH PO3BUTOK TPaBMAaTUYHOI eMOO-
Jii 3 HemepenbadyBaHOIO JOKamizamieto. Ha Bif-
MiHy Bifi TpoMOoeMOoJii, Mirpais KyJIbOBUX
abo MeTaseBUX (DparMeHTIiB XapaKTepU3yETHCSI
GiNIBIII XAaOTHMYHOIO TPAEKTOPIEI0 Ta MOXKE TPU-
BaJINH 4Yac 3aJIMUIATUCS KJIIHIYHO IIPUXOBAHOIO.
CydJacHi OmIAnM MiATBEepPKYIOTH, IO eMOOoJis
KyJnsaMu abo ylaMKaMu [0 KaMep Ceplid, Jiere-
HeBOi abo CHCTEeMHOI IUPKYJIALii 3aIWIlNaeTh-
cs HaA3BUYAMHO pifgKicHOIO, aje IIOTeHIifiHO
daTanbHOIO ITaTosoriero [8-10].

Ille MeHIIOI YaCTOTOIO BUPI3HAIOTHCA BU-
MaJKU TOTPAIIIHHS CTOPOHHIX Tin y CHHyCH
BasmbcanibBu, 30KpeMa B HeKOpoHapHUi. IIy6-
JiKallii, mpucBgdeHi marosorii cuHyciB Basb-
canpBu (TpomM6GO3, aHEBPU3MHU, €MOOJIi3allis),
HiIKPeCHI0I0Th YHIKaJNbHICTD IIi€l MiIAHKU 9K
IOTEHIITHOrO0, ajle HeTUIIOBOT'0 MicCIld ocimaHHsg
eMb6ouiB [11, 12].

CuHycu BanbcalabBU € KJIIYOBUMU CTPYK-
TypaMHU BUXiTHOTO TPaKTy JiBOI'0 LLIYHOYKA,
3a6e3I1e4yI0Th O TUMAaIbHY FeOMEeTPII0 3aKPUTTS
aopTaylbHOrO KiaraHa Ta (QOpMyIOTb KOpPOHAap-
HUU KPOBOIIMH. HagBHICTh CTOPOHHBOI'O Tijia B
11i¥l 30Hi MOXXe CIIPUYNHUTY IIOPYIIeHH KIanaH-
Hoi (yHKIl, iH(eKIIiliH] ycKkIaJHeHHd, epOo3UB-
Hi 3MIHU CTiHKU a0pTH abo TOCTPY KOPOHAPHY
06CTPYKIIitO.

IloTpanigHHA yIaMKa po3MipoMm 3-5 MM y
HEKOPOHapHUH CHHYC BasbcanpBu 6e3 O3HaK
IIPOHUKHOI'O VIIKOAKEeHHA a0PTH € Ka3yiCTUYHO
piokicHuM saBumeM. B mocTymnHi# miTepaTypu
aHAJIOTIYHUX BUIAJKiB MM He BUSABUIMN. AHAJi3
TaKUX KJIiHIYHUX CHUTYyallill Ma€e BHCOKY IIpak-
TUYHY LiHHICTb, OCKiJIBKM [oIlOMarae Kpare
3pO3yMiTH MexaHi3sMU Mirpailii CTOPOHHIX Tix
i3 JlereHeBOro pycya y JiBi KamMepu cepls Ta
BUCXiJHy aOpTy, a TaKOX OITHUMi3yBaTU Aia-
THOCTHYHI ajnropuTMu HaJAaHHSI JOIOMOTH
IIOpaHeHUM i3 MiHHO-BHOYXOBHMU ypParKeHHS-
MU I'PYOHOI KIiTKHU.

MeTta pPoOGOTH - MPEACTABUTHU VHIKAIbHUH
KJIIHIYHUE BUIIQIOK yJIaMKOBOi eM06ouii BUCXiz-
HOI aOpTH 3 JIOKaJi3alli€el0 B HEKOPOHAPHOMY
cuHyci BanbcanbBu B pe3ynbTaTi MiHHO-BUOYXO-
BOI'0 IIOpaHEeHHd IPYAHOI KIIITKKM Ta IpoaHali-
3yBaTU MOKJIMBUH MexaHi3M Mirparii yramka 3
JleTeHeBUX CY[IUH Y ITIOPOXXHUHY CUHYCa 3 TTO3UIIi1
Cy4acHOI reMOJMHaMIiKHU.

Marepianu i meToamn

BificbroBocay:k60Benp O., 40 pokis, OyB roc-
nitanizoBanuil B IV «HalioHanbHUH iHCTUTYT
ceplieBo-CYOUHHOI Xipyprii imeni M.M. AmMocoBa
HAMH VkpaiHu» B 3aJl0BiIbHOMYy CTaHi 3 pAia-
THO30M: CTaH IIiCJIs BOTHEIIAJIbHOTO OCKOJIKO-
Boro mnopaHeHHd (03.06.2025) 3 MOPOHUKHUM
OpaHeHHAM TIPYOHOI KJITKU, JIiBOI HIKHBOI
KiHIiBKY, MHOXMHHUMHU YIaMKOBUMU ypa’keH-
HSMMU JIiBOI IIJIEBPaIbHOI IIOPOXKHUHU Ta M IKUX
TKAaHUH I'PYAHOI KJIITKU Ta HIXKHBOI KiHITiBKU.
MeTasneBull ynaMOK y [OiNgHIII MiX BepXHBOIO
IIOPOKHUCTOI0 BEHOIO Ta JIBUM IlepefceprsaM.
CraH micisa XipypriuHoro BTPydYaHHS Ha JiBif
HIDKHIM KiHIIBIi - yCYHeHHS apTepioBeHO3HOI
dictynu.

Jng NepBUHHOTO CKPHHIHTY CTOPOHHIX TiJ
BUKOPHCTOBYBAJIU pPeHTreHorpadiio Ta TPaHCTO-
pakanbHy exokappiorpadito. KiiHiuHO BaroMum
BHECKOM Y [ialHOCTUYHUI IIOIIYK OYB [eTajb-
HUH 1 mocaijoBHULT 36ip aHaMHe3y, SKUH [TOTo-
MIT' BiTBOPUTU XPOHOJIOTiI0 TPaBMU, MapuUIpyT
eBaKyallil Ta KJII0YOBi KJIiHiIYHi 00CTaBUHU, IO
MOIJIM BIIJIMBATM Ha IIOJAJBIIy Mirpaiio Ta
repebir aTosIorivHOTO IPOIlECy.

OkpiM CcTaHJapTHOTO JabopaTOpHOro obGCTe-
JKeHHs (KJIiHiuHi, GioxiMiuHi aHaji3u KpoBi Ta
MapKepu CUCTEMHOTO 3allajleHHS), OCHOBHUM
MeToZloM Bepudikallii yiokasiisallii BHYTPilllbo-
CYOUHHOTO Ta BHYTPIiIIHBOCEPIIEBOTO yIaMKa,
a TaKOX OI[iHKM aopTaJIbHOI CTiHKU i KOpeHs
aoptu, Oyna GaratodasHa KOMITIOTEpHa TOMO-
rpadiga (KT) 3 1040BMiCHUM KOHTPACTHUM ITiJI-
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CUJIEHHSM Ta ejleKTpoKapiorpadivHo0 CUHXPO-
Hiszallieo.

JocnixeHHsT IPOBOAWIN 34 CTaHIApPTHU30Ba-
HUM TPUPiBHEBUM aJTOPUTMOM CKaHYBaHHSI:

1. HatusHa (6e3xkoHTpacTHa) KT oprais rpyz-
HOI IIOPOXHUHY, 1110 Aaja 3MOTY ifeHTudikyBa-
TU MeTajieBi pparMeHTU, BU3HAYUTH HASIBHICTh
IIPUXOBAHUX CTOPOHHIX TiJI, OI[iHUTU CTaH Jere-
HeBOI IMapeHXiMM, a TaKOXX BCTAHOBUTHU O3Ha-
KU TeMOTOPAKCY, ITHEBMOTOPAKCy abo MicIiieBoro
CKyIIUYeHHs IIOBITpA Ta pifuHU.

2. KapgiocunxponizoBaHa KT cepiisi 3 KOHT-
pacTHUM MifCUIeHHIM, BUKOHaHa y a3y Haii-
MeHIINX PyxiB Miokappa, Io 3abesredyBajio
MaKCHUMaJbHy TOYHICTb JJil aHali3y CTPYK-
TYyp ceplid - MiokapZa, IIOPOXKXHUH LLIYHOUKIB i
mepescepnb, MepuKapfa, KJIallaHHOI'O araparTy
Ta KOpOHapHOI aHaToMii. OcoGiuBa yBara Ipu-
Jlissnacsa IPOCTOPOBIH OIiHII KOpeHSA aopTH Ta
loro aHATOMIYHUX B3a€EMOBIJIHOIIEHD i3 CyMiX-
HUMU CTPYKTYPaMU CEPEOCTIHHA.

3. KourpactHa KT-aHriorpadis rpysHoi KiIiT-
KU B apTepianpHy (asy, AKa [03BOJAIA KOMII-
JIEKCHO OIIiHUTM MaricTpajybHi apTepii, pasoMm
3 BUCXI/THOIO a0pPTOIO, ii Iyrolo, TOJIOBHUMU I'ij-
KaMH Ta JleTeHeBUMU apTepiaMu, i3 HOIIyKoM
IedekTiB KOHTpacTyBaHHS abo iHIIUX O3HAK
TPaBMU CYAUHHOI CTiHKU.

CkaHyBaHHS BUKOHYBaJU Ha MYJIbTUJETEK-
TopHOMY ToMorpadi Canon Aquilion One Gene-
sis Edition (Canon Medical Systems, fAmnoHis)
i3 TOBIIMHOIO [JeTeKTOpHoro 3pi3y 0,5 MM
(640,0 x 0,5 MM) Ta YacoM OOepTaHHS TeHTPi
275 Mc, y nnoegHaHHi 3 EKI-cuHXpoHi3ali€o A1d
MiHiMisanii pyxoBux apTedaxTib.

ITocTOGPOOKY Ta TPUBUMIPHI PEKOHCTPYKILiI
300pa’keHb BUKOHYyBaIu cepTU(iKOBaHI PeHT-
TeHOJIOTH Ha pobouil craHilii Vitrea Advanced
(Canon Medical Systems, fmonig) i3 BUKO-
pHUCTaHHAM CcIelliani3oBaHUX IIporpaM [Ojsd
3D-peKOHCTPYKIIil, BEKTOPHOTO aHaji3y aHaTo-
Mii Ta cerMeHTallil CyAuH.

3aBAIKU 3aIIPOBa/KEHHIO 11i€] MeTOAMKY BIa-
JIOCSI 3 BUCOKOIO TOUHIiCTIO BUSHAYUTU:

+ TonorpadidHy JOKaIi3allilo yIaMKa;

- Horo niHiNHI po3Mipu Ta 06’ €MHY LIiIBHICTH;

* CTYVIIiHBb B3a€MOZii 3 IpUIerIMMU TKaHUHA-
muy;

° PEHTreHOJOTIYHY IIiNbHICTh B OJUHUIIAX
Xayuchinma (HU), mo Hazaao MOXKJINUBICTD He
nuiie BepudikyBaTH TpaekTopito Mmirparii, a i
oumiHuTU (Qi3UYHY NPUPOAY CHapALHOTO Qpar-
MeHTa, 30KpeMa Horo mepebyBaHHSA y 30HI,
sIKa He KOHTaKTyBaja 3 OCHOBHUM KOHTpPacTOBa-
HUM KPOBOIIJIMHOM, III0 YaCTKOBO ITOSCHIOBAJIO
JiarHOCTMYHY iMiTalliro ioro BHYTpPillIHbOMY-

PaIBbHOTO PO3TAlIyBaHHSA Ha IIOYATKOBUX TOMO-
rpamax.

Pe3synbTatm

3 aHaMHe3y BiZjoMo, 1110 Ha II03UIlii, B pPe3yb-
TaTi CKUAY 3 poHa OCKOJIKOBOI I'paHaTH, 3 YepB-
Hs 2025 p. O0EIh OTPUMAB MHOXKUHHI ITOPaHEHHS
V BiNSHKY TPYLHOI KJIITKY 3J1iBa Ta HIKHI KiHITiB-
Ku (puc. 1). VCBiOMIIIOIOUM KPUTUUYHICTD CUTYa-
11ii, BiH caMOCTiHO HaKJIaB TyPHiKeTH Ha 00uBi
HOTHM Ta 3MIir ficTaTtucs fo OjgiHpzaka, e mepe-
OyBaJy Iie JIBOE IIOPaHEeHUX BilICBKOBOCIYX00B-
1iB. BTphoX 3aJMIIUINCDH Ha IIO3ULil. VIIPOLOBX
o6y Oifirli IpoBOAMIM 4YepryBaHHS Ta OJHO-
YacHO Ha/laBajly OAWH OJHOMY IIepIIy JOIIOMO-
r'y: BUKOHYBaJIU TaMIIOHYBaHHS PaH, IIPOBOIUIN
IepeB’d3KM, KOHTPOJIIOBAJIM KPOBOTedy Ta ITif-
TPUMYyBaNIu KUTTEBI (PYHKIII B yMOBax BiJICyT-
HOCTi MeJJUYHOTO 3a0e3IIeYeHHs.

Yepes no0y IpyIly €BaKyoOBaIu L0 MeJUIHOl
portu. Hamoro 6ifing kracudikyBaau sSK BajKKO-
nopaHeHoro. MefuuHuil IepcoHaj IIPOBiB Iep-
BUHHY CTabini3alliio CTaHy, 3[iliICHUB IIePBUHHY
XipypriuHy 00pPOOKY paH Ta BCTAHOBUB JIpeHa’Ki
MJIeBPaIbHOI TOPOXKHUHUY, 1110 J03BOJIMJIO PO3IIO-
YaTU [OJAJNBIINY eTal JiKyBaHH. Jlani rmamieHT
OyB mompaBieHUN y M. JHimpo.

7 4depBHa 2025 p. y M. [JHinpo namiesty
Oysn0 IIPOBeEeHO PEHTIEHOJOTiUHe Ta IIeplie
KT-gocniiykeHHS TPYAHOI KJIITKU. YIaMKiB y
ceplli He BHSIBJIEHO;, HATOMICTh [AiarHOCTOBAHO
MHOXXWHHI yJIaMKOBi ypa’keHHs JiereHb, IIJIeB-
PalbHUX CTPYKTYpP Ta M'SIKUX TKAaHUH TPYyAHOI
kiIiTkY (puc. 2). Ilicnsa IpoBefeHHS caHallil paH,
KOpeKIii ApeHaxiB Ta crabinmizarii AWXaHHA
TaljieHTa IepeBeeHo AJIA IONAIBIIOTO JiKyBaH-
HA 10 JKuTOMUPCHKOI 001aCHOI JTiKapHi.

8 uepBHA 2025 p. y LIBOMY 3aKJjaJli BUKOHA-
HO noBTOpHe KT-mocrmimxeHHda. Ha BigMiHY Bif
TOTIePEIHBOTO OGCTEXKEHHS, y OUISHIN Ccepils
Oy70 BHUIBJIEHO CTOPOHHIN MeTajneBuil ¢par-
MEHT, AKUIl He ileHTuQiKyBaBcg L0000 paHi-
Ie. PIMOBipHOIo Horo JIOKaJisallielo BH3HAYEHO
30HY CTUKY KOPEHSI a0PTHU, BEPXHBOI ITIOPOXKHUC-
TOI BEHM Ta JIiBOTO Ilepefcepid, [0 CTBOPIOBa-
JIO mifo3py Ha eMOoii30BaHe CTOPOHHE TiJloO B
Mekax cepls abo IPUIErTUX CTPYKTYP cepen-
ocTiHH4. ITapajielbHO NaLiEHTY IPOBOSUIH JiKy-
BaHHS IOPaHEeHHS HIDKHBOI KiHIIiBKM Ta BUKOHY-
BaJIY KOMILJIEKC 3aXO0/iB 3i cTabinmisarii 3arajibHo-
T'o CTaHy.

20 4gepBHA 2025 p. XBOPOro IIEepPeBeNeHO IO
BepAu4iBCHKOI'O TOCITITAIIO BeTepaHiB BiliHU, e
MIPOTATOM HACTYIIHUX 2 Mic 3[[iliICHIOBAJIU II[OJIeH-
Hi epeB’s3Ky, crerjianrizoBaHy peabimiTailifo Ta
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Puc. 1. Hacnipkym MHOXXMHHOIO OCKOJIKOBOIO YPaX€HHSA FPYAHOI KJIITKU Ta HMKHbOIT KiHLiBKM Yepe3 3 mic nicna

nopaHeHHs

JIiKyBaHHA CYIYTHIX VIIKO/AXKeHb, Pa3oM i3 paH-
HiM BigHOBIeHHIM (QYHKIIiHl OIIOPHO-PYXOBOTO
arapary Iicjis BHOYXOBOI TpaBMH. IIpOBOAMBCS
KOHTPOJb CTaHy JIET€Hb Ta I'PYOHOI KIITKH, Je
BUSBJI€HA BeJMKA KiJNbKiCTh APiOGHUX yIaMKiB
(Jue. puc. 2).

18 ceprHa 2025 p. malieHTa IIepeBesieHo 0
KuiBcpkoro BifiCbKOBOTO rocmitamio. TaM BHKO-
HaHO XipypriuHe BTpPy4YaHHS Ha JIiBill HIKHIN

KiHIiBIi - yCYHeHH:A apTepioBeHO3HOI dicTynu.
IMicnsa koHcynbTalii B HaltioHaJIbHOMY iHCTUTYTL
ceplLeBO-CYAUHHOI Xipyprii imeni M.M. AMocoBa,
Ie axiBi AiNIIM BUCHOBKY IIPO HEOOXiTHICTH
BUIAJIEHHS ylIaMKa 3 AilSHKU ceplid, JiKapsaMU
BilICBKOBOTO T'OCITiTANIO OYJIO YXBaJIEHO PillleHHS
3AiHCHUTH XipypriuHe BTPY4YaHHS IIicag OCTa-
TO4YHOI cTabinmisarlii cTaHy XBOPOTO Ta 3arOEHHS
nicasgornepaniiHuX paH.

Puc. 2. PeHTreHorpama naui€eHTa Bif, 23.06.2025 p.: yncneHHi meTanesi ynaMmKku pi3HOro po3mipy B JiereHeBil TKaHUHI

Ta M'SKUX TKAHWHAaX rPYAHOT KIiTKN
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A

Puc. 3. Pe3ynbTaTtu Komn'toTepHoi Tomorpadii nauieHTa 3 ynaMKoBolo eM60oni€lo HEKOPOHAPHOIoO CUHYCa
Banbcanbeum: A - 3D-peKOHCTPYKL i KOPeHsA aopTy. YNaMoOK Bi3yanbHO B CTiHLUi aopTu; b - Bisyanisaunisa kopeHsa

aopTUn: YNIaMOK Y CTiHLi aopTn

20 BepecHsa 2025 p. HMAIiEHT y CTabiIbHOMY
ctaHi OyB rocmitanizoBanuii go HICCX imeni
M.M. AmocoBa. Kniniuai Ta 6ioxiMiuHi aHamisu
KpoBi Bipmomiganu pedepeHTHUM 3HAYEHHIM.
3a JaHUMM exokapziorpadii ynamMka B JIiIsHIT
KOpPEeHSI aopTHU He BUABJIEHO. [IaHWUX IIPO IIOPY-
IIeHHS (QYHKIIII KIallaHHOI CHCTeMU He BUABJe-
Ho. Yeprosa KT-anriorpadis 3 KOHTpacTyBaHHAM
Ta eJleKTpoKaphiorpadidyHol CHHXPOHIi3alli€0
BUSBWJIA MeTaleBUI ylIaMOK po3MipoM 3-4 MM
yV OiNAHII HEKOPOHApHOI'o CHUHyca BaabcanbBu
(puc. 3). BisyaspHa KapTHHa CTBOpIOBaja Bpa-
JKeHHd, I0 (parMeHT YacTKOBO IlepebyBae y
TOBIIi CTiHKM aOpTH, IO He [JO03BOJAJIO TOYHO

OLiHUTM CTYIIiHb NPOHUKHEHHS. 3 OINALy Ha
PU3UKN TpaBMU KOpPEHS aopTU Ta MOXJIUBY
Mirparjito CTOpOHHBOTO Tijla, [IOKa3aHHA JI0 Olle-
patii Oynu giTKHIMU.

22 BepecH4 2025 p. XBOPOMY BUKOHAHO OIlepa-
IIi}0 B yMOBax IITYYHOTO KPOBOOGIry. AHaTOMI4-
Ha IIO3UIIid ceplld Ta BeJINKUX CYLUH BiAIoBiza-
Ja TUIoBiii Tomorpadii cepemocTiHHA. Cepile
MaJIo HOpMaJIbHi po3Mipu, 6e3 03HAK AuiaTarii
4u rineptpodii kamep. IlepukapiajsbHa IOPOX-
HUHaA Oysia CyXoo, 6e3 IIaTOJOTiYHOTO BMICTY,
O3HAK reMoparii 4m BUIIOTY He BiJJ3HaueHO.
BHyTpilrHbOIIEpHUKaPAiaIBHUX 3POIIeHb He OYJIO,
110 CBiIYMIIO IIPO 30epeKeHHA PYXJINBOCTI cepIis

Puc. 4. Ynamok, BUpBaneHuil 3 HEKOPOHaAPHOro CUHYCA, PO3MipPOM 3 X 4 MM, 3 rOCTPUMM Kpasimu (306pa)keHHs

306inbleHe)
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Ta BIiJCYTHICTb IIOCTTPaBMAaTHUYHUX afresiil.
JaHi iHTpaoneparlifinoi pesisii Ta Tomorpadiuni
XapaKTepUCTUKNU He BKa3yBaJIld Ha HadIBHICTB
IIPOHUKHOI'O PAHOBOT'O KaHAJIy abo IIOPYIIeHH:
LiyicHOCTI ITepuKapza Ta a0pTaIbHOI CTiHKH, 110
Y3TOIKYBAJIOCSA 3 HENPSIMUM eMOOJIIYHUM, a He
IIeHeTPYyBaJbHUM MeXaHi3MOM yparKeHH4.

IMicns BiZKPUTTS KOpeHS aoOpTU BUSABIeE-
HO, IO yJIaMOK PO3MipoM 3 X 4 MM poO3Tallo-
BaHMUHN y TOPOXHUHI HEKOPOHAPHOI'O CHHyca
BanbcanbBu, BIIBHO JIEXXKUTD ¥ 30HI TypOyIeHT-
HUX IIOTOKiB i IOBHICTIO MOKPUTHH IIapoM
¢i6pury. O3Hak meHeTpamnii um nepdoparii
CTiHKY aopTU He BUABJEHO. [IOpOXXHUHA IIepHU-
KapZa Oynma 4ucTor, 6e3 remoparigHoro abo
Cepo3HOr'0 BMICTy, i He MicTuiaa CIifiB Tpas-
Mu. CTPYKTYpHU ceplid He Maju YIIKOJKeHb.
BugnaneHHa yaaMKa 3 TOCTPUMU KpaaMu (puc. 4)
BUKOHAHO JIEI'KO 3a JOIIOMOTOI0 HEOJUMOBOTO
MarHity. /JogaTKoBO IPOBeJIEHO PEBi3ilo aopTH,
dKa He BHABMWJA IATOJOIIYHUX 3MiH YU YIIKO-
IXEeHb CTIHKU.

[licnsonepanifiHui nepiox — 6e3 yCKIaJHeHb.
IMarieHT yCcHOilHO BiZHOBUBCA IIiCig BTPYYaHHS
Ta MPOJIOBXKUB peabimiTalio.

O6GroBopeHHs

KniniuHUY BUMIaJIOK NeMOHCTPYE HaJA3BHUYA-
HO PpiZKiCHY, a MOXJIMBO ¥ YHiKaabHY (opMy
TpaBMaTU4YHOI Mirparjii yizamMka IIicisg MiHHO-
BUOYXOBOT'O IIOPAHEHHS 3 HOTO ITOJaIBIINM OCi-
JaHHIM y HEKOPOHapHOMY CHHYCi BanbcanbBu.
Ha xopucTh came eMOGOJIYHOro, a He IPOHUK-
HOTO MeXaHi3My CBif4UTh IOBHa BiJCyTHICThb
O3HAaK IIOIIKO/KEHHS CTiHKU aopTH, 1o Oyna
HifTBepI KeHa IIif Jac oIlepalii: iHTaKTHa iHTH-
Ma, BiICYTHICTb [leHeTpallii 41 reMaToOMU, YUCTa
IIOPOKHUHA IIepUKapja Ta BibHO poO3TallOBa-
HUHN MeTaneBUN (parMeHT, IOKpUTUil Giopu-
HOM.

Ha ocoGnuBy yBary 3aciyroBy€ iHTepIipeTa-
uia nepeponeparniiinol KT-auriorpadii. 3rigso 3
JaHUMU Bizyasizallil, yIaMOK BUIJISIIaB YaCTKOBO
PO3TALIOBAHUM y TOBIIi CTIHKM HEKOPOHAPHOTO
CHHycCa, 110 MOIJIO CTBOPIOBATU BPKEHHS IIPO
fioro iHTpaMypanbHe 3anydeHHd. OfgHak iHTpa-
oIlepallilfHa peBi3ia mokasana iHIINN MeXxaHi3M:
¢parmMeHT mepebyBaB y IIPOCBITI CUHyca, aje
OyB IOBHICTIO BKPUTHUH HIiNbHUM (HiOGPUHOBUM
HamrapyBaHHAM. Came 119 (ibpmHOBa Karmcyna
IepelIko/Kasa OMUBAHHIO yJlaMKa KOHTPacTO-
BaHOIO KPOB'I0, BHACHiIoK yoro Ha KT cTBopioBa-
Jocs XubOHe Bpa’keHHS BiJICYTHOCTI IPOCBITHOI
LUPKYJISIii HaBKOJIO HbOTO Ta, BifIIOBiAHO, ior0
JIOKaJIisarlii B TOBILi CTIHKM aOpPTHU.

TakyM 4YMHOM, IIOETHAHHS APiOHOIO PO3Mi-
Py ynaMka, ckyJagHOI reoMeTpii cuHyciB Ba-
JBCaNIbBU Ta (PiOPUHOBOTO HOKPUTTS CTBOPU-
JI0O XapaKTepHUH BisyalbHUI apTedakT, IO
VCKJIAJHUB JOOMIepaliiiny aiarHoCTUKy. Ilozi6-
Hi JiarHOCTUYHI CUTYyallii omncaHi B JiTepaTy-
Pl ¥ KOHTEKCTi BHyTpPilIHbOCEPIIEBUX CTOPOH-
HiX Tijn, ofHaK BUABJIEHHSA (parMeHTa caMme
y HEKOPOHApHOMY CuHYycCi BambcanpBu poOUTH
el BUITAJIOK OCOOJMBO IJIHHUM JIJISI ITPAKTUY-
HO1 KapJioxipyprii Ta po3yMiHH4 naTodisiosnorii
YIaMKOBOI eM0ourii.

Anaiis wyacoBoi AWHaMiKK BisyasrisanifiHux
IOCHIi/PKeHb Ja€ 3MOTY 3 BHCOKUM CTYIIEHEM
BIIEBHEHOCTI PEKOHCTPYIOBATH ILIAX Mirparii
MeTasieBoro pparmenTa. [IlepBUHHO yIaMOK, iMO-
BipHO, JIOKaii3yBaBCsA y JIereHeBill TKaHWHI abo
B OZHIH i3 APiGHUX TiJIOK JIeTeHEeBOI apTepii - 11e
XapaKTepHO I BUOYXOBUX YpasKeHb i3 fuciep-
Ci€ro YMCIeHHUX JPiOHUX YACTHUHOK. Y IPOMIXKY
Mix nepinm (07.06.2025) Ta apyrum (08.06.2025)
KT-gocnixeHHAM BigOynacs H0TO TpaHCIOKAIlis
y JleTeHeBY BeHY, 110 MOIJIO CTaTHCSI BHACIiOK
epo3ii cTiHku Api6HOI CyoqUHU a60 TPOHUKHEHHS
yJlaMKa y BEHO3He PYCJIO depe3 MiKpOpOo3pUBU
rnapeHximu.

Jaini ynaMoK epeMiCTUBCS KJIACUYHUM IILJIS-
XOM apTepiajbHOI TpaBMaTUYHOI eMGOOIii: jere-
HeBa BeHa - JIiBe Ilepefceps - JiBU HIIIYHOYOK
- BUCXifHa aopTa. 3 omIAAy Ha HOro HeBeJIUKi
posmipu (3-4 MM), BiH 0e3IepelIKoJHO MIPOXO-
IUB depe3 MiTpajlbHUU KiallaH Ta IIiJ 9ac CHuC-
TOJNM OYB BUKMHYTUHM y BUCXiJHY aopTy. Takum
YMHOM Mirparisa BifOysnacsd HNPUPOSHUM IIIs-
xoM 6e3 IMOpYLIEHHS IIiJIiICHOCTI aopTaJIbHOTO
KopeHsa. Ilefi MexaHi3M IIOBHICTIO BiAIIOBizae
BiJOMUM 3aKOHOMipHOCTSAIM IlepeMillleHHS CTO-
POHHIX Til y CUCTEMHOMY KPOBOIUIMHI Iicid
IIPOHUKHOI BUOyxXoBOoi TpaBMu. IlonibHI ITy6Ti-
Kallii migTBepmKyIoTh, III0 Mirpailii CTOPOHHIX
TiJ (HaOpuKiaz, MeTaJeBUX YIaMKiB) y cepIii Ta
MaricTpalbHUX CyAMHaxX xoda M piAkicHa, aie
IOKyMeHTOBaHa, 30kpeMa M.A. Chen Ta cmiBas-
TOPU ONUCYIOTh BUIIQAOK Mirparii Ky i3 cepugd
y cTerHoBy apTepiio [13]. Tako:k B OINIALOBiH
cratTi V. Memmedov Ta CIIiBaBTOPU IiTKpeCIIo-
I0Th, 110 (pparMeHTH YIaMKiB y CepIii MOXYTh
3aJIMMIATHUCh HEelIOMiYeHNMU IIPOTATOM mepiony
nepeOyBaHHSI B KPOBOIUIMHI, IIOKU He OYyIyTh
sadikcoBaHi Bizyasizaniiiao [14].

BucxifgHa aopTa Mae€ CKJIALHY TPUBUMIPHY
reMOOUHAMIKY, 1110 (DOPMYETHCS IIPOTATOM KOXK-
HOTO ceplLeBOro IUKIY. V a3y CUCTONM JiBUH
LIJIVHOYOK BUKMJAE KPOB 3i MIBUAKICTIO 70 ~1,5-
2 M/c, CTBOPIOIOYU IIOTYKHUY JTaMiHapHUH CTPY-
MiHb y3[0BX LIEHTPaJbHOI oci cynguHu. HaBkoso
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HbOTO (POPMYIOThCI XapaKTepHi Nnepudepiiini
30HM BUXPOBHUX Teuill (vortex rings), sIKi BUHU-
KaloTh 4Yepe3 B3aEMOJiI0 CTPyMeHs Ta reoMeTpii
CHUHYCiB BajbcalbBU.

V pingHui cCUHyCiB CTBOPIOIOTHCS:

° PeUUuPKYJAALINHI NHeTnai KPOBOIINHY, fAKi
iCHYIOTBP IPOTATOM YCi€l CUCTONMN Ta ITOYATKOBOL
miacTouu;

e JIIAHKN JIOKAJIbHO 3HIDKEHOTO THUCKY, IO
IPUTATYIOTH JPiOHI 9aCTUHKY;

* 30HMW HU3BKOT'O 3CYBHOI'O HAIIPYXKEHHS, Jie
TypOyJIeHTHICTh MiHiMaslIbHA i e MOXYTb THUM-
JaCcoBO 3aTPUMYyBATHCA CTOPOHHI Tija,

e IIOTOKM [iaCTOJIiYHOT'O 3BOPOTHOTO PYXY,
SIKi 3aMHUKAIOThCS B MeKaX CUHYCiB, 3a0€31euyo-
YY1 PO3BAaHTKEHHS CTYJIOK KjalaHa.

Cawme 11i ¢iziosioriuni 0co6aMBOCTI, HEOOXiAHI
[IJI OIITUMAJIbHOI pOGOTH a0pTaNIbHOTO KIallaHa,
CTBOPIOIOTH YMOBH, Y IKUX OPiOHUI MeTaneBUi
¢parMeHT MOXe BTPATUTU IIOCTYIANbHUN PyX
Ta 3SMiHUTHU TPAEKTOPiI0, TIePexoAsIun 3 OCHOBHO-
r'o IIOTOKY B mepudepilini peupKyagaiiiti 30HU.
[Iy6uikariii mpo reMoANHAMIKYy KOpeHsS aopTH I
cuHyciB BasbcayibBU IiJTBEPIKYIOTh 0OCTaBUHU
¢dopMyBaHHSI BUXPOBUX NOTOKIB y Ii¥l minsaH-
i [15, 16, 17].

HexopoHapHUil cuHyC BanbcalbBU Ma€ HU3KY
XapaKTEePUCTUK, 110 POOJATH HOTO HaHOGiIbII
BipOTiTHOIO «TiAPOAMHAMIYHOIO ITACTKOIO» [JIS
CTOPOHHIX Tij:

* BiH He Ma€ KOPOHapHOI'O OTBOPY. V IpaBo-
My Ta JIiBOMYy CUHYyCaX iCHye KOPOHapHUU BiATIK,
SIKWUU CTBOPIOE CIIPSIMOBAHUN KPOBOILIMH HaBiTh
y piactosy. HeKOpoHapHM CHHYC TaKOTO BifiTO-
Ky He Ma€, TOMy B HbOMY YTBOPIOETHCS HaUCTa-
GinpHIiNIA PeIUPKYIALIiFHA TIETII;

¢ Mae HallBUpPaKeHilly 30Hy PpenupKyaAllil
cepen TPHOX CUHYCIB,;

* OTPUMYE YACTHHY 3BOPOTHOTO IIOTOKY ITif
Jac [iaCTOJIM BHACHiJIOK BiITOKY KPOBi Bif CTyJI-
KU KJIallaHa, 110 IIe 6inblile 3HMKYE MIBUAKICTD
IIOTOKY;

* YTBOPIOE «TiApOAUHAMIUHYy ITACTKy» 3 MiHi-
MaJIBHUM IIOTOKOM yIlepe], 110 IIifIBUIIYE IITaHC
OCiJTaHHS CTOPOHHBOTO Tijla.

OT:xe, ApiOHWUII ylIaMOK, MOTPANWBIIN ¥
BUCXiJIHY aOpTYy IIif] Yac CUCTOJIM, MOXKe IIPOUTHU
TaKi eTamnu:

1. Buxiz y BUCXigHY aopTy 3 MOTYKHUM CTPY-
MeHeM KpOBi.

2. 3axoILleHHA NepudepiiHUM BUXPOBUM
IIOTOKOM.

3. IlepeopieHTania TpaekTopii y 6ik HeKopo-
HapHOTO CHHycCa.

4. 3ynuHKaA PyXy 4depe3 JIOKaJlbHe 3HILKEHHI
LIBUJIKOCTi KPOBI.

5. «IIpUTUCKaHHA» [0 CTiHKM ITif yac giacTo-
1y, (pikcallig rocTpuMHu KpasiMu.

6. dikcarlisa GpidopuHOM.

IeTpaonepaillifina KapTWHAa - BiJIBHO pPoO3Ta-
IIOBAaHUU YJIaMOK, IOKpUTUN (QiOpUHOBUMU
HallapyBaHHSIMU, 0e3 IPOHUKHEHHS y CTiHKY
CHHyCa - IIOBHICTIO Y3TOIKYETHCSA 3 OIMMCAHUM
MexaHisMoM. Jocmimxenus V. Memmedov Ta
ciBaBTOPiB (2023) TaKOXK CBiAYATB, 1[0 CTOPOHHI
Tina, AKi 3aJMUIIAIOTHCA y Ceplli abo IPUIIETINX
CTPYKTypaxX, 4acTo IOB’sI3aHi 3 (hopMyBaHHIM
(piOpUHOBUX KAIICYyJI YU PO3POCTAHHSAM €HJI0Te-
JIi}0 HaBKOJIO HUX [14].

dakT HeNOMITHOCTiI (pparMeHTa Ha IodaT-
koBili KT-auriorpadii Mae [eKilbka MOXJINBUX
IIOSICHEHB:

e Mirpanisa BifOynach micias mepiioro obcTe-
SKEHHS, IO Y3TOKYETHCSA 3 THUM, LI0 Ha 306pa-
)xkeHHi (07.06.2025) ymaMKa He BUSIBJIEHO, a
(08.06.2025) — BUABJIEHO;

e Jpi6Hi MeTasneBi (pparMeHTH BaXKKO Bisya-
JizyBaTu Ha (POHI MHOKMHHUX yJIaMKiB, KPOBI,
MOBIiTPA y IJIeBpabHill NMOPOXKXHUHI Ta JpeHak-
HUX CUCTeM;

e ocobsmBOCTi (pa3u KOHTPACTYBaHHI Ta
PiBHS HAIIOBHEHHS AOPTU IIPU MEPUIOMY HOCIi-
IKEeHHIi;

e HIDKYa IPOCTOPOBO-YaCOBa PO3JiNbHA 374aT-
HIiCTh Ta BiJICYTHICTh NPUIINBHOI PEKOHCTPYK-
il KOpeHs aopPTHU MIpPU IIePBUHHOMY [IOCHTiKeH-
Hi, 30CcepemKeHOMYy IIepeBa)KHO Ha JIeTeHSIX Ta
cepenoCTiHHi.

ITi mosICHEeHHS MiATPHMYIOTHCS OINSILOBUMU
MaTepiaraMu IPO BHYTPIIIHbOCEPIIEBI CTOPOHHI
TiNa, IKi MiIKPecaoTh AiaTHOCTUYHI BUKJINKU
PaHHBOTO BUIBJIEHHS YJIAaMKOBUX eMb6oiiii [18,
19, 20].

IIpencTaBieHNE BUNALOK Ma€ BaXKJIWUBE KIli-
HiuHe i HAyKOBe 3HAUeHHH 3 KiJIbKOX IIPUYNH:

e Ile OAWH i3 Oy)Xe HebaraTbOX OIIMCAHUX
BUIIAJIKiB TpaBMaTHUYHOI YJIaMKOBOI eMO0O0Jil
caMe B HEKOpPOHapHUI cuHyC BanbcanbBy;

* BiH HiATBep/Xy€e HEOOXIIHICTH IOBTOPHUX
KT-mocmifxeHb y IIOpaHEHUX i3 BUCOKUM PU3U-
KOM Mirpanii ysnaMkiB, HaBiTh AKIIO IepPBUHHE
CKaHyBaHHSA He BHSABMWJIO CTOPOHHIX TiJ y Mari-
CTPaJIbHUX CYAUHAX;

* BiH JeMOHCTpPy€e edeKTUBHICTb MarHiTHOI
eKCTpaKIii Ipu JIoKajdisallii MeTajJeBUX YaCTHU-
HOK y CUHYycax BaysbcanabBu — MeTO, SKUU JOII0-
Mara€e YyHUKHYTHU CKJIaJHUX Pe3eKIliil ab0 peKoH-
CTPYKIIill a0pTaIbHOI'O KOPEHS;

° BUIOAJOK MHOINHOIIOE PO3YMiHHS poii
BUXPOBUX reMOOUHAMIUHUX CTPYKTYP YV 3aTPU-
MaHHIi CTOPOHHIX TiN y BUCXifHINA aopTi, w0
Mae 3HaueHHd [ (OpMyBaHHS CcTpaTerii gia-
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THOCTUKU Ta JiKyBaHHS NPU MOAIOHUX TpaB-
Max.

V nigcyMKy neil kiaiHidHUY BUITAJIOK He JIUIe
JIeMOHCTPY€E YHiKaJbHICTh TpaeKkTopii mirparrii
ynaMka Ta Horo ¢ikcallii y HEeKOpOHapHOMY CU-
Hyci BanbcanabBy, a i poOGUTh BaroMuil BHECOK Y
PO3YMiHHSA MexXaHi3MiB TpaBMaTUYHOI eMOoIIii,
poJsi aopTanbHOI reMOJWMHAMIKM y 3aTpHUMaH-
Hi CTOPOHHIX TiNl Ta MOXJINBOCTel XipypriuHoi
KOPEeKIIil Mo/IiOHNX CTaHiB IPU MiHHO-BIOYXOBUX
IIOPaHeHHSX.

BUCHOBKM

1. VnamkoBa eM00JIisl B HEKOPOHAPHUY CUHYC
BasbcanbBu Iic/isT MiHHO-BHOYXOBOTO MoOpa-
HeHHd TPYAHOI KJIITKMU € BKpal pigkicHuUM, aie
MIOTeHLiHO Hebe3NeYyHUM YCKIAZHEHHIM, IO
MOKe OyTV HeIlOMideHNM Ha IIePBUHHUX eTarax
J1arHOCTUKU.

2. IMOBipHU# IUIAX Mirparii yiamka peai-
3yBaBCA fAK KJIACUYHUM MeXaHi3M apTepialbHOI
TpaBMaTHYHOI eMOOJIii: MPOHUKHEHHS CTOPOH-
HBOTO Tijla 3 JIeT€HEBOl MmapeHxiMu abo ApiGHUX
CYAWH y JIeTeHeBy BeHYy 3 IOJAJBIINM HaJXO-
IKeHHSIM V JiBe Ilepefcepns, JiBUI IITYHOYOK i
BUCXiZHY aopTYy.

3. AHaTOoMO-reMOoIMHAaMiuHi 0COOJIMBOCTI BU-
CXiTHOI aOpTHU Ta CUHYCiB BanbcanbBu, 30KpeMa
30HM PelMpPKYJAlii, HU3PKOTO 3CYyBHOTO HaIIpy-
JKeHHS Ta BUXPOBI CTPYKTYPHU MOTOKY, CIPUAIN
OCiJaHHIO ylIaMKa caMe B HeKOPOHAPHOMY CHUHY-

JocTynHicTb JaHux:
Zlani moscymo 6ymu Hadawi 3a 00/pyHMOBAHUM 3ANUNOM.
[>xepena ciHaHCyBaHHS:

306HiWHT Oicepena PiHAHCYBAHHA T NIOMPUMKU He 3AAYHAAUCH.
ToHnopapu abo tHwii eudu KOMNeHcayii He 8UNAAYY8allUcs

KoHdnikT iHTepeciB:
Kongaixmy inmepecie Hemae.
YyacTb aBTOpIB:

Konuenuis ma Ousaiin docaidncenns - B.JL., P.B., A.B.; 36ip
danux - P.B., B.O., A.B., H.B., M.I.; ananis darnux - B.JI., P.B., B.O.,
M.I.; xpumuuHe peyensyeanuus — B.JL., P.B., B.O., A.B., H.B., M.L;
HanucanHs mekcmy - P.B. Vci agmopu npouumanu i cxeaiuau
ocmamouHuil eapiaum pykonucy. Bci asmopu daau 3200y Ha
nYy6AIKAYII0 Ub020 PYKONUCY.

ETnyHe cxBaneHHs:

Vei npoyedypu, AKi 6uKoHysanu 8 O0OCAIONCeHHI 13 3anY4eHHAM
nayicumis, gionosidaiu emuyHum cmaidapmam uo0o KATHIYHOL
npakmuxu i Feavcincokill dekaapayii 1964 p. 3 nonpagkamu.

IHbopmoBaHa 3ropa:
Hemae nompebu 6 pasi onucanHsa KAIHIUH020 8unadxy.
Mopsaka:

Aemopu cmammi 02KY10mb nepcoHary KAIHIKU ma Konezam, 8io-
nosidanvHum 3a 8edeHHs nayieHma.

ci. BiICYyTHICTBP KOPOHAPHOTO OTBOPY CTBOPUIA
YMOBHU [IJIs CTabiIbHOL JI0OKai3arii CTOpOHHBOTO
Tina.

4. TlepBUHHA KOMIT'IOTEpPHO-TOMOTrpadidyHa
JiarHOCTWKa MOXXe He BUABUTH ApiGHI CTO-
POHHI Tinma 4depe3 IXHIO Mirpaiito, Majuii pos-
Mmip Ta apredakTm Ha (POHI MHOXHUHHUX
OCKOJIKOBUX ypaskeHb. Lle MiKpecIioe BaXKIU-
BiCTb NOBTOPHUX [OCHiJl)KeHb i 3aCTOCYBaHHSA
KOMIT'IOTepHO-ToMOoTrpadiuyHoi aHriorpadii 3
EKT-cuHXpOHi3allielo B HaIlieHTIiB i3 Mirpaiito
Hebe3neYHUMU ITOPAHEHHIMMU.

5. Xipypriute BujajieHHs yjlaMKa 3a [JOIO-
MOTOI0 MAarHiTy B yMOBaxX IITYYHOI'O KPOBO-
00iry € e(eKTUBHUM i MajJOTPaBMaTUIHUM
MeTOAOM, IKWUU [Ta€ 3MOTYy YVHUKHYTU PEKOH-
CTPYKIIii aopTalbHOTO KOPeHsd Ta MiHiMisye
XipypriuHi pusuKu.

6. IlpencraBieHUI BUOALOK PO3UIUPIOE
cydyacHe PO3yMiHHA MeXaHi3MiB yJIaMKOBOI
eM0o0Jii Ta poJii aopTalbHOI TeMOAUHAMIKU
B yTPUMaHHI CTOPOHHIX Tij, 110 Mae 3Ha4y-
mwicTe ans GopMyBaHHA ONTHUMAJNBHUX [Iia-
THOCTUYHUX aJTOPUTMIB i Xipypriunoi TakTu-
KU OPU MiHHO-BUOYXOBUX IIOPAHEHHIX TPYJA-
HOI KJIiTKU.

7. KoMIJIeKCHe CIIOCTepe)KeHHs IIallieHTa 3
baraToeTalHOI €eBaKyalliel0 JAEeMOHCTPYE BaXK-
JIUBICTh MiXK3aKJIaJHOI HACTYIIHOCTI Ta MYJIb-
TUAUCHUIIIIHAPHOTO MifXO0Ny, SKi 3abe3rnedmain
CBO€YACHe BUIBJIEHHS Ta VCIIillIHe YCYHEeHHS
3arposjINBOTO YCKIaLHEeHHS.
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Shrapnel embolization to the non-coronary sinus of Valsalva following blast injury:
migration pathways and hemodynamic determinants

Mine-blast injuries are among the leading causes of combat trauma and are frequently associated with thoracic
involvement. The incidence of cardiac and great vessel injury in blast-related chest trauma may reach 10-40 % among
severely injured patients, whereas fragment embolism is reported only sporadically. Even more exceptional are cases
when foreign bodies lodge within the sinuses of Valsalva, particularly the non-coronary sinus. Such observations are
clinically and pathophysiologically valuable.

The aim - to present a unique clinical case of shrapnel embolization to the non-coronary sinus of Valsalva follow-
ing blast injury to the chest and to analyze the presumed migration pathway from the pulmonary circulation into the
sinus cavity in the context of contemporary concepts of aortic root hemodynamics.

Materials and methods. A 40-year-old serviceman with gunshot-shrapnel injuries to the left hemithorax and
lower limb, multiple fragments in the lungs and pleural cavity, and a metallic foreign body in the region of the aortic
root was admitted after staged evacuation and treatment. Initial screening included chest radiography and transtho-
racic echocardiography. The key diagnostic tool was multiphase contrast-enhanced ECG-gated CT (non-contrast chest
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CT, cardiac CT, and contrast CT angiography of the chest), which localized a 3-4 mm fragment in the area of the non-
coronary sinus of Valsalva and assessed the aortic wall. Surgery was performed under cardiopulmonary bypass.

Results. Intraoperatively, a 3 x 4 mm metal fragment was found freely lying within the cavity of the non-coronary
sinus of Valsalva, completely covered by fibrin, without any signs of aortic wall penetration or perforation; the pericar-
dium and myocardium were intact. The fragment was removed easily using a neodymium magnet; no reconstruction
of the aortic root was required. The postoperative course was uneventful. Serial CT studies allowed reconstruction of
the presumed migration route: pulmonary parenchyma/vessels — pulmonary vein — left atrium — left ventricle —
ascending aorta, with final trapping of the fragment in the non-coronary sinus by stable recirculating flow patterns.

Conclusions. The case demonstrates an extremely rare form of shrapnel embolization to the non-coronary sinus
of Valsalva without aortic penetration. Fragment fixation was driven by aortic root recirculation zones and fibrin cover-
age, which mimicked an intramural location on CT. Multiphase ECG-gated CT and magnet-assisted fragment removal
under cardiopulmonary bypass are effective for diagnosing and treating such complications, highlighting the impor-
tance of a multidisciplinary approach in combat thoracic blast trauma.

Key words: mine-blast injury, shrapnel migration, fragment embolism, non-coronary sinus of Valsalva, aortic root
hemodynamics, neodymium magnetic extraction, combat thoracic trauma.
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Single-stage reconstruction of supravalvular
aortic stenosis and severe peripheral
pulmonary artery stenosis in an infant
with Williams syndrome: a case report

Williams syndrome (WS) is a rare multisystem disorder caused by a 7q11.23 microdeletion, leading to elastin
deficiency and generalized arteriopathy. The most clinically significant manifestations include supravalvular aortic
stenosis (SVAS) and peripheral pulmonary artery stenosis (PPAS). Severe, multilevel PPAS in early infancy presents
a major surgical challenge due to near-systemic right ventricular (RV) pressures and the technical demands of
reconstructing small-caliber vessels in low-body-weight patients.

Case presentation. We report a 3-month-old infant (4.9 kg) with WS presenting with severe bilateral PPAS and
SVAS. Preoperative cardiac catheterization demonstrated an RV-to-aortic (RV/Ao) pressure ratio of 0.95 (RV systolic
pressure 95 mm Hg). Single-stage surgical correction was performed via median sternotomy: Doty aortoplasty for
SVAS and extensive bilateral patch augmentation of the main, branch, and lobar pulmonary arteries using autologous
pericardium. The postoperative course was complicated by reperfusion syndrome, hemodynamic instability, and
transient acute renal failure requiring peritoneal dialysis. Despite these challenges, the patient recovered fully. At
6-month follow-up catheterization, RV systolic pressure had decreased to 30 mm Hg (RV/Ao ratio 0.30), with sustained
hemodynamic improvement.

Conclusions. Early single-stage reconstruction of combined SVAS and multilevel PPAS is feasible and can provide
excellent, durable relief of RV pressure overload in small infants with Williams syndrome, even in the presence of
complex vascular anatomy and significant early postoperative morbidity. This approach warrants consideration in
selected high-risk cases.

Key words: Williams syndrome, supravalvular aortic stenosis, peripheral pulmonary artery stenosis, pulmonary
arterioplasty, infant cardiac surgery, single-stage repair

Cardiovascular abnormalities are the

Williams syndrome is a rare multisystem
most clinically significant manifestations of

genetic disorder caused by a microdeletion

on chromosome 7q11.23 involving the elastin
(ELN) gene [1, 2, 9], which encodes elastin - a key
structural protein of the vascular extracellular
matrix. Elastin deficiency leads to a generalized
arteriopathy characterized by progressive arteri-
al stenoses [2, 4], most commonly affecting the
supravalvular region of the aorta and the pulmo-
nary arterial tree.

Williams syndrome [3], with supravalvular aor-
tic stenosis (SVAS) and peripheral pulmonary
artery stenosis (PPAS) occurring frequently.
The pulmonary artery involvement demon-
strates a broad anatomical spectrum, ranging
from mild branch stenoses that may regress
over time to diffuse multilevel narrowing of
lobar, segmental, and subsegmental branches
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that can result in significant right ventricular
pressure overload.

Management strategies for PPAS remain chal-
lenging and depend on the severity and distri-
bution of stenoses. Mild lesions may be man-
aged conservatively or treated with catheter-
based interventions; however, severe or diffuse
disease often requires surgical reconstruction.
Contemporary surgical approaches increasingly
emphasize extensive pulmonary arterioplasty
targeting multiple stenotic segments to achieve
optimal hemodynamic outcomes [10].

Simultaneous repair of SVAS and PPAS in early
infancy remains technically demanding, particu-
larly in patients with low body weight and com-
plex pulmonary arterial anatomy.

We present the case of a 3-month-old infant
with Williams syndrome who underwent single-
stage surgical correction of supravalvular aortic
stenosis and peripheral pulmonary artery steno-
sis. This case highlights the challenges of surgical
decision-making in infants with complex pul-
monary arterial involvement and illustrates the
potential postoperative course following early
combined vascular reconstruction.

Case presentation

A 3-month-old infant with a body weight of
4.9 kg and a diagnosis of Williams syndrome
was referred to our center for evaluation of com-
plex cardiovascular anomalies. Clinical exami-
nation revealed tachypnea with dyspnea both
during feeding and at rest, accompanied by mild
peripheral cyanosis.

Transthoracic echocardiography demonstra-
ted supravalvular aortic stenosis with a peak
gradient of 20 mm Hg. Significant peripheral
pulmonary artery stenosis was also noted, with
a left pulmonary artery diameter of 2.5 mm and
a right pulmonary artery diameter of 2.6 mm.
Doppler gradients across the right and left pul-
monary arteries were 91 mm Hg and 84 mm Hg,
respectively. The right ventricular outflow tract
gradient was measured at 47 mm Hg.

Cardiac catheterization confirmed severe
peripheral pulmonary artery stenosis (Figure 1).
The diameters of the right and left pulmonary
arteries were 1.8 mm and 2.3 mm, respectively.
The right ventricular systolic pressure was 95
mm Hg, while systemic arterial pressure meas-
ured in the ascending aorta was 100 mm Hg, cor-
responding to a right ventricular-to-aorta (RV/Ao)
pressure ratio of 0.95.

The patient underwent surgical repair through
a median sternotomy. Prior to initiation of car-

diopulmonary bypass, the main and branch pul-
monary arteries were extensively mobilized
in order to expose all identifiable stenotic seg-
ments. Following systemic heparinization, cardi-
opulmonary bypass was established using aortic
and bicaval cannulation. The aorta was cross-
clamped and systemic cooling to 32 °C was initi-
ated. Antegrade cardioplegia was administered
via the aortic root.

An aortotomy was performed extending from
the ascending aorta toward the right and non-
coronary sinuses. The thickened sinotubular
ridge was excised, and supravalvular aortic ste-
nosis was repaired using the Doty aortoplasty
technique with augmentation of the aortic wall
using a glutaraldehyde-treated autologous peri-
cardial patch. Reconstruction of the pulmo-
nary arteries was then performed. Longitudinal
incisions were made along the inferior and
medial surfaces of the main pulmonary artery
and extended distally toward the inferior lobar
branches beyond the stenotic regions. Two elon-
gated autologous pericardial patches were used
to augment the main, branch, and lobar pulmo-
nary arteries using 7-0 polypropylene sutures
(Figure 2). Segmental ostial arterioplasty was
not performed in this case because the domi-
nant stenotic lesions were located in the lobar
branches. Additionally, the complexity of the
procedure and the lack of distal vascular control
devices limited further distal reconstruction.
After completion of the reconstruction, the heart
chambers were carefully de-aired and the aortic
cross-clamp was removed. Rewarming was initi-
ated. Shortly after initial separation from cardio-
pulmonary bypass, severe systemic hypotension
developed with arterial pressure dropping to 50

[EEACTOFU T2 LT ]

Figure 1. Preoperative cardiac catheterization
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Figure 2. Surgical reconstruction of the pulmonary
arteries and supravalvular aortic stenosis. RCA - right
coronary artery; RPA - right pulmonary artery; LPA -
left pulmonary artery

mm Hg. Cardiopulmonary bypass was therefore
resumed for an additional 60 minutes of myo-
cardial reperfusion support. Subsequently, the
patient was successfully weaned from bypass.
The aortic cross-clamp time was 124 minutes
and the total cardiopulmonary bypass duration
was 188 minutes, with an additional 60 minutes
of reperfusion support.

The postoperative course was complicated
by significant reperfusion syndrome and hemo-
dynamic instability requiring inotropic support
with epinephrine (0.12 ug/kg/min), dobutamine
(5 pg/kg/min), and milrinone (0.3 pg/kg/min).
Severe oliguria (0.4 ml/kg/h) developed in the
early postoperative period. A peritoneal dialy-
sis catheter was placed on the first postopera-
tive day, and dialysis was initiated with hourly
exchanges using 50 ml dialysate. On postop-
erative day 4, epinephrine infusion was discon-
tinued. By postoperative day 6, urine output
increased to 0.8 ml/kg/h and dialysis frequency
was reduced to every 4 hours. The first extuba-
tion attempt on postoperative day 7 was unsuc-
cessful, and the patient required reintubation
after 3 hours. At that time, urine output further
improved to 1.09 ml/kg/h. Peritoneal dialysis
was discontinued and the dobutamine dose was
reduced to 3 pg/kg/min. Successful extubation
was achieved on postoperative day 8. Chest
drains were removed on postoperative day 7, and
the peritoneal dialysis catheter was removed on
postoperative day 10. Dobutamine infusion was
discontinued shortly thereafter. The patient was

Figure 3. Postoperative cardiac catheterization

transferred from the intensive care unit to the
ward on postoperative day 18.

Postoperative echocardiography demonstrat-
ed a significant reduction in right ventricular
pressure to 21 mm Hg. Residual gradients across
the right and left pulmonary arteries were 20 mm
Hg and 25 mm Hg, respectively.

The patient was discharged home on postop-
erative day 28.

At 6-month follow-up cardiac catheterization,
the right ventricular systolic pressure was 30
mm Hg, with systemic arterial pressure of 100
mm Hg, corresponding to a RV/Ao pressure ratio
of 0.30, indicating significant hemodynamic
improvement following surgical reconstruction
(Figure 3).

Discussion

Peripheral pulmonary artery stenosis repre-
sents a common component of the generalized
arteriopathy associated with Williams syndrome
[3]. Elastin deficiency leads to abnormal arterial
wall architecture and progressive narrowing of
medium- and large-sized arteries. This condition
occurs in up to 40-60 % of patients with Williams
syndrome. Involvement of the pulmonary arte-
rial tree may range from mild focal stenoses to
diffuse multilevel disease affecting lobar, seg-
mental, and subsegmental branches.

The clinical spectrum of PPAS in Williams
syndrome is highly variable. Mild stenoses may
remain hemodynamically insignificant and have
been reported to regress spontaneously during
childhood [3]. In selected patients, catheter-
based interventions such as balloon angioplasty
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may provide temporary relief of obstruction.
However, in patients with diffuse or severe
disease, catheter interventions are often associ-
ated with limited efficacy and a significant risk
of restenosis or vascular injury [5]. For these
patients, surgical reconstruction remains the
most definitive treatment option.

Several surgical strategies for reconstruc-
tion of the pulmonary arterial tree have been
described. Contemporary approaches emphasize
extensive mobilization of the pulmonary arteries
and augmentation of multiple stenotic segments
using patch arterioplasty [6-8]. Some authors
advocate reconstruction extending to lobar and
segmental branches in order to relieve all hemo-
dynamically significant obstructions. Large sur-
gical series have demonstrated that aggressive
multilevel pulmonary artery reconstruction can
significantly reduce right ventricular pressure
and improve long-term hemodynamic outcomes.
In a contemporary 2-decade experience includ-
ing 145 patients, L.M. Felmly et al. reported
significant postoperative improvement in right
ventricular pressure following extensive pulmo-
nary artery reconstruction [6]. In that series,
the right ventricular-to-systemic pressure ratio
decreased from approximately 1.0 preoperative-
ly to 0.30 postoperatively, which is comparable
to the hemodynamic improvement observed in
our patient. Different patch materials have been
used, including autologous pericardium and
pulmonary homograft tissue. In addition, short
ostial stenoses may be addressed using targeted
techniques such as V-plasty. The heterogeneous
anatomical distribution of peripheral pulmonary
artery stenosis has been highlighted in recent
surgical studies. A. Al-Khaldi et al. analyzed late
outcomes following surgical reconstruction of
peripheral pulmonary arteries and proposed an
anatomical classification reflecting the extent of
pulmonary artery involvement at different lev-
els of the pulmonary arterial tree. Their results
demonstrated that extensive patch augmentation
of the pulmonary arteries can provide dura-
ble hemodynamic improvement in patients with
complex multilevel disease [7].

In the present case, the dominant stenotic
lesions were located in the lobar pulmonary
artery branches. Surgical repair therefore con-
sisted of patch augmentation of the main and
branch pulmonary arteries extending distally
toward the affected lobar segments. Although not
all distal stenoses were addressed, this strategy
resulted in a substantial reduction in right ven-

tricular pressure, with the RV/Ao pressure ratio
decreasing from 0.95 preoperatively to 0.30 at
follow-up.

The postoperative course in our patient was
complicated by significant hemodynamic insta-
bility, prolonged mechanical ventilation, and
acute renal dysfunction requiring temporary
peritoneal dialysis. These complications likely
reflect the severity of the preoperative hemo-
dynamic burden and the physiological impact
of extensive pulmonary artery reconstruction.
Reperfusion of previously underperfused pul-
monary vascular territories may lead to tran-
sient hemodynamic instability and increased
postoperative support requirements [11].

Despite these early postoperative challenges,
the patient demonstrated marked hemodynamic
improvement with significant reduction in right
ventricular pressure and acceptable residual gra-
dients across the pulmonary arteries. This case
illustrates both the technical feasibility and the
potential postoperative complexity associated
with early combined repair of supravalvular aor-
tic stenosis and peripheral pulmonary artery
stenosis in infants with Williams syndrome. The
hemodynamic improvement observed in our
patient (RV/Ao ratio reduction from 0.95 to 0.30)
is comparable to results reported in large surgical
series [6] of peripheral pulmonary artery recon-
struction.

Several limitations should be acknowledged.
As a single-case observation, the results may not
be representative for all patients with Williams
syndrome and diffuse PPAS. Furthermore,
reconstruction was limited to the main, branch,
and lobar pulmonary arteries without address-
ing more distal segmental stenoses, primarily
because the dominant obstructive lesions were
located at the lobar level, combined with the
technical challenges of extensive distal repair in
a 3-month-old infant and the absence of special-
ized distal bleeding control tools (such as neuro-
clips).

Conclusions

Early surgical management of combined sup-
ravalvular aortic stenosis and peripheral pul-
monary artery stenosis in infants with Williams
syndrome is feasible but may be associated with
a complex postoperative course. Individualized
surgical strategies based on the anatomical distri-
bution of pulmonary artery stenoses are essential
to achieve optimal hemodynamic outcomes.
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[oCTynHicTb AaHWX:

Jlani e3mo i3 dxcepen, wio € y 8inbHomy docmyni. Bci nocunanHa
Ha sukopucmani Oxicepena HasedeHo 8 cmammi.

[xepena diHaHCyBaHHS:
Hanucanna cmammi He 8UMazano cneyianbHozo GiHaHCy8aHHA.
KoHonikT iHTepecis:
Kongaixmy inmepecise nemac.
YyacTb aBTOpIB:

I0es ma dusaiin docaidxucenus — C.M., B.K., /I.I., B.I'.; AiKy8aHH:
xeopux - B.B., A.K., H.P, B.I.; 36ip i 00pobka mamepianig, Hanu-
canua mexkcmy — B.I.

ETn4He cxBaneHHs:
He neped6auere memoro i KOHUenyicto pobomu.
IHpopmoBaHa 3roga:

Bi0 6bamukig nayienma ompumano inpopmosany 3200y Ha ny6ai-
kayio sunadxy.

Mopsika:

Asmopu cmammi 03Ky10Mb NepcoHany KAHIKU ma Koaezam, 8io-
noeidanrvHUM 3a 8edeHHA Nayienma.
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B.10. Bawke6a, B.l. fyniubkuia, H.M. Py6aH, A.C. Konu4, C.B. MaHbKo,
A.B. FapOys3, B.I. KapneHko

OHM «IHcTuTyT cepua MO3 YkpaiHn», Kuis

OpHoeTanHa peKoHCTPYKLUis HagKNanaHHOro aopTanbHOrO CTEHO3Y
Ta TAXKOro cTeHo3y nepudepinHOi nereHeBoi apTepii B HEMOBNATU
i3 CcMHAPOMOM BinbsMca: KniHiYHMIM BMNAAoK

CuHppom Binbsimca — pigKicHe MynbTUCUCTEMHE FreHeTUYHE 3aXBOPIOBaHHS, CPUYNHEHE MiKpoaeneLi€lo AinsaHKN
7911.23, wo npu13BoanTb A0 AediunTy enacTmHy Ta po3BUTKY reHepanisoBaHoi apTepionarii. Haibinblw kniHiYHO 3Ha-
YyLMMM NPOSiIBaMU € HaZKNTanaHHUIN CTEHO3 aopTU Ta NepudepinHi cTeHo3M nereHeBUX apTepin. Taxki baraTopiBHeBI
CTEHO3U NlereHeBuX apTepill y paHHbOMY AMTAYOMY BiLli CTAaHOBNATL 3HAYHY XipypriyHy NpobnemMy Yepes CUCTEMHUN
TUCK Yy MPaBOMY LLIYHOUKY Ta TEXHIYHY CKNaAHICTb PEKOHCTPYKLT CyAnH Manoro fgiameTpa B MaLi€HTIB i3 MaJsiolo Macoto
Tina.

KniniyHui Bunapok. MpeactaBneHo BUNagoK 3-MicayHoro HemoBnstu (Maca Tina 4,9 Kr) i3 cMHApoMoM
Binbsimca, B sIKoro Oyno giarHOCTOBaHO TAXKi ABOOIYHI nepudepirHi cTeHO3M NlereHeBUX apTepin Ta HagKanaHHUN
cTeHo3 aopTu. MNepeponepaLlinHa KaTeTepm3salia cepus nokasana ChiBBiAHOWEHHS TUCKY MPaBOro LWAyHO4YKa Ao
aoptu (RV/A0) 0,95 (cucToniyHMin TUCK y MpaBOMY LWAYHOYKY — 95 MM pT. CT.). BUKOHAHO OfHOMOMEHTHY XipypridHy
KOpeKLUilo Yepes cepeMHHY CTEPHOTOMIIO: MAAcTUKY HagKnanaHHOro CTeHo3y aopTh 3a MeToamkoio Doty Ta wmpoky
[BODIYHY MNacTuky CToBOYypa, rinok i JONbOBUX NereHeBUX apTepiln NaTtkaMu 3 aBTonepukapaa. MicnsonepauiiHuimi
nepebir ycknagHMBCS cMHApPoMOM penepdysii, reMmoamMHaMiYHO HecTabinbHICTIO Ta TPaH3UTOPHOID FOCTPOID HUP-
KOBOIO HEJOCTaTHICTIO, WO noTpebyBana NpoBeAeHHs NepuToHeanbHOro Aianisy. Hesaxatoun Ha Ui ycKnagHeHHs,
CTaH MaujeHTa NocTyrnoBo cTabinisyBaBcs. Yepes 6 Mic Nnij Yac KOHTPONbLHOI KaTeTepu3aLii cepus CUCTONIYHUN TUCK
y NpaBoMy LAYyHOUKY 3HM3MBCA Ao 30 mm pT. cT. (RV/Ao = 0,30), Wwo cBig4Mno Npo 3HayHe Ta CTiike reMoauHaMivHe
nokpaLLaHHs.

BucHoOBKW. PaHHA OJHOMOMEHTHa XipypriyHa PeKOHCTPYKLiS NpU NOEAHaHHI HaKNanaHHOro CTEHO3y aopTu Ta
OaraTopiBHeBUX NepudepPiINHNX CTEHO3IB NIereHeBUX apTepin y HEMOBAST i3 CUHAPOMOM BiflbsiMca € TEXHIYHO MOXNU-
BOIO Ta MOXe 3abe3neynT BUpaxeHe 11 TpMBane 3HMXEHHS NepeBaHTaXeHHS NPaBoro LWAyHo4YKa TMCKOM HaBiTb 3a
HasIBHOCTI CKNafHOT CyAMHHOI aHaTOMIi Ta 3Ha4YHUX PaHHiX nicnsonepauifHuX ycknagHeHb. Takuii nigxig Mmoxe OyTn
JOUINBbHUM y peTeNbHO BifibpaHUX NaLi€HTIB 3 BUCOKMM PUINKOM.

KnrouoBi cnoBa: cnHapom Binbsimca, HagknanaHHUN aopTanbHUNM CTEHO3, nepudepinHUn CTEHO3 NereHeBoi
apTepii, nereHeBa apTepionfacT1ka, Kapaioxipypris HEMOBAST, OQHOMOMEHTHE BiJHOBJIEHHS
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" HauioHanbHWI yHiBEpPCUMTET OXOPOHK 300POB’'A YKpaiHu imeHi M. J1. Wynuka, Kuis
2 AHN «IHcTUTYT cepusa MO3 YkpaiHu», Kuis

XipypridyHe fliKkyBaHHS riraHTCbKOi aHeBpU3mMu
npaBoi KOPOHapPHOI apTepii, yCKnagHeHoIl
MaCBHMM TPOMOO30M: KNiHIYMH BUNaaoK

AHeBpU3MM KOPOHAPHUX apTepil € BiZHOCHO PigKiCHOIO MaTOMOri€El, WO MOXe YCKnagHioBaTUCs TPoMbo30M,
embonieto abo po3spuBom. liraHTCbKi popmn, 0coBMBO 3a HAABHOCTI BHYTPILUHBOMILLKOBOIo TPoMOy, acoLilooTbes
3 BUCOKMM PU3MKOM FOCTPUX KOPOHAPHMX MOfil Ta NOTPedyioTb CBOEHACHOIO BM3HAYEHHS ONTMMasbHOI TaKTUKU
NiKyBaHHS.

MeToto poboTn Byno npeacrtaBUTU KNiHIYHUIA BUMAAOK YCMiLWHOIO XipypriYHOro NikyBaHHS riraHTCbKOi aHeBpU3-
MU NpaBoi kopoHapHoi apTepii (MKA), ycknagHeHoT MacCMBHUM BHYTPILUHBEOMILLKOBUM TPOMOO30M, Ta OBIrpyHTyBaTH
BUOIp TaKTUKM pe3ekLii aHeBpM3MU 3 OfHOYACHOO peBacKynsipu3aLielo Miokapaa.

OnucaHo nauieHTa 68 pokiB 3 KOMOPOIAHICTIO (apTepianbHa rinepTeHsis, LyKPOBUIA AiabeT 2-ro TMny, Auchini-
Jemisq) i nporpecytounm 6onem y rpygHin knitui npotarom 3 ai6. MepBuHHe 0OCTeXeHHs oXonnoBano nabopaTopHi
aHanisu, EKT, peHtreHorpadito opraHiB rpyaHoi Knitku. [Ans ouiHKM KOPOHApHOro pyc/la BUKOHAaHO KOPOHAapOBEH-
TpuKkynorpadito 3 BUABNEHHAM TiraHTCbKOI MilLKOMOAiGHOT aHeBpPM3MK NpokcuManbHoro cermeHTa MKA go 50 mm Ta
MacuBHOIo TPOMOY B MOPOXHUHI aHeBpM3MK. OnepalLito BUKOHAHO Yepes cepelHHY CTEPHOTOMIIO B yMOBAX LUTYY-
HOro KPoBOODLIry: aopTokopoHapHe WyHTyBaHHA (MKA Ta nepegHs MiXLLAYHOYKOBA rifka), PO3KPUTTS aHEBPU3MU,
NnoBHe BUaneHHs TPOMDOTUYHMX Mac, pe3eKLis aHeBPM3MaTUYHOIO Millika 3 MOAANbWUM YILUMBAHHSAM.

PesynbTaTun. MicnsonepadiriHuin nepiog 6y 6e3 ycknagHeHb. 3a AaHMMKM KOHTPONbHOT exokapgiorpadii — 36e-
pexeHa cucToniyHa dyHKLia NiBoro wnyHo4ka 6e3 o3Hak iwemii. MauieHTa BUNMcaHo Ha 8-my foOy B ctabinbHomy
CTaHi 3 pekoMeHAauis My BTOPUHHOT NpodinakTMky Ta niaHoOM AMHAMIYHOMO criocTepexeHHs. Mpu KOHTPOJSIbHIN
KOMM'toTepHil Tomorpadii yepes 1 mMic NiagTBEpAXKEHO NPOXiAHICTb LWYHTIB Ta BiACYTHICTb O3HaK peLnanBy aHEBPU3MUA.
YnpopoBx 12 Mic cnoctepexxeHHs MOBTOPHUX aHMHO3HUX CKapr i KapAioBacKynsipHUX Mogin He byno.

BucHoBKMW. liraHTcebki aHeBpu3amm MKA, ocobnmeo ycknagHeHi MacMBHUM TPOMOO30M, MaloTb BUCOKUI NMOTEH-
Lian TpoMboeMbONiYHUX ycKNafHeHb Ta NOTPeOYOTb aKTUBHOI TaKTUKU. Pe3eKkLis aHeBPU3MM OJHOYACHO 3 aOpTO-
KOPOHAPHUM LYHTYBaHHAM € eeKTUBHUM i 6Ge3ne4yHUM NigxoLoM, Lo Aa€ 3MOry YCYHYTU Ixepeno embonisauii Ta
3abe3neunTn agekBaTHy peBackynapu3aLiio miokapaa.

Knio4oBi cnoBa: aHeBpr3Ma KOPOHapHOT apTepii, riraHTCbka aHeBpM13Ma, NpaBa KOpoHapHa apTepist, TPom0603,
AOPTOKOPOHApPHeE WYHTYBaHHS, pe3ekLis aHeBpU3MU

HeBPU3MU KOpoHapHUX apTepiii (AKA) Bu3Ha-
YaloTh IK JIOKAJIbHE PO3IMIMPEeHHSI KOpPOoHAap-
HOTO CeTMeHTa IIfoHaliMeH1e y 1,5 pasa mopiBHg-
HO 3 MPUJIeriUM <«HOPMAaJIbHUM» CErMeHTOM
[1-3]. YacToTa BuaBieHHsa AKA Bapiioe (3a1eKHO
BiZy KOTOPTHU Ta METOAY AiarHOCTUKY) i 3a3BUUAll

€ HI3bKOIO; HaliuacTillle ypakaeThbCs IIpaBa KOpo-
HapHa apTepig [1-3]. TiranTCbki aHeBpPU3IMU
KOPOHAPHUX apTePill TPAIIAIOTHCI PiIKO, OLHAK
MalmTh BHIIWH PU3SUK TPOMOO3y, AUCTAIBHOI
eM00s1i3a1lii, ToCTPUX KOPOHAPHUX IO i TOTeH-
1iffHoro po3puBy [2-6]. TaKTHKa JiKyBaHHA 3aIU-

MukuTteHko Pycnan ®Pipy3oBuy, acnipaHT kadenpu kapaioxipyprii,
peHTreHeHAOoBaCKYNAPHUX Ta eKCTPaKopropasbHNUX TEXHOMOTIN
HYO3 YkpaiHu imeHi M.J1. Wynuka
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IIAETHCSI OUCKYTabeJlbHOIO dYepe3 BiJICYTHICTH
BEJIMKUX PAHIOMi30BaHUX TOCIiKEeHb; PillleHHS
IepeBaXkHO 6a3yeThcsa Ha MOPQOIOTii aHeBpu3-
MU, CUMIITOMaX, HasBHOCTi TpoMOy Ta CyIyT-
HBOMY aTepPOCKJIEPOTUYHOMY yVpaskeHHi [2-4]. V
CUTYyaIlifiX TiraHTChbKUX aHEBPU3M, OCOOIMBO 3a
HasBHOCTi 3HAYHOTO TPOMOO3y, XipypriuHe JiKy-
BaHHS YacTO PO3IIANAIOTH K MeETOJ BUGOpPY
[4-7].

MeToro poboTm Oyn0 omnucaTy KIiHIYHUN
BUIIAJIOK TiraHTCBKOI aHEBPU3MM IIPaBOi KOPO-
HapHOI apTepii, yCKIaJHEHOI MaCUBHUM TPOMGO-
30M, Ta IPEJCTABUTU Pe3YJAbTATU XipypridHOTO
JIiKyBaHHSA (pe3eKIlis aHeBPU3MHU + aA0PTOKOPO-
HapHe IIYHTYBaHHS) i3 KOPOTKO- Ta CepemHbO-
CTPOKOBHUM CIIOCTEPEKEHHAM.

KniHiyHM® BUNnagok

IMarmieHT, 68 POKiB, 3BepHYBCA 3i CKapraMu Ha
Hporpecyouuni 6inp y rpymHiil KiiTi, mo 36epi-
raBCs MPOTATOM TPHOX Ai6. BOIBOBUII CUHIPOM
MaB XapakTep TYIOro CTUCKAIYOI'o OUCKOM-
¢opTy B IeHTPaIbHUX Biffinax IpyAHOL KIiTKYU,
IIOCHTIOBABCA IpU (PiSMYHOMY HaBaHTa KeHHI Ta
YaCcTKOBO 3MeHIITyBaBCA y CTaHi CII0OKoI0. B aHaM-
He3si ImarfieHT He 3a3HavaB TUIIOBUX €Ii30/iB cTe-
HOKapii abo BTpaTU CBiOMOCTi.

Ilig gac rocriTanisarii saraJpHUM CTaH OIIi-
HIOBAJIN SIK IIOMipHO IIOpyLIeHUH, ofHAaK IIalli-
€HT 3aJUIIaBCI TeMOJUHAMIYHO CTabiJIbHUM.
ApTepianbHUN THUCK CTAaHOBUB 155/95 MM pT. CT.,
dpakiiis BUKUAY JiBOro LIIyHOYKa - 52 %, dac-
TOTa CeplLeBUX CKOPOYeHb — 91 3a 1 XB, yacToTa
JuxaHHAg - 17 3a 1 XB, TeMIepaTypa Tina - 37,1 °C.

3a pesynbTaTaMU IEPBUHHOTO J1a60paTOPHO-
ro oOCTeXeHHS piBeHb TeMOIJObiIHYy CTa-
HOBUB 13,8 r/ma, KiJIbKICTh JIEUKOIIUTIB -
6800/Mkya, TpoMbonuTiB - 215 000/MKII.
JinigorpamMa JeMOHCTpPyBaja [JUCHiNigzeMiio
(3aranpHUIl xoyecTepuH - 210 Mr/mmn, XoJjec-
TepuH JIiNONpPOTeiHiB HMU3bKOI IIiJIBHOCTI -
120 Mr/pj, XojecTepUH JiONpPOTeiHiB BHCO-
KOl WijbHOCTI - 38 Mr/mgj, Tpuriiepupgu -
190 mr/mm). BaxxauBo, 1110 TPOTIOHIH I mepebyBas
y Mexxkax HopMu. Ha enekTpokappiorpami pee-
CTPYBaJIM CUHYCOBUI PUTM 0e3 03HAK T'OCTPOI
imewmii; perTreHorpadia opraHiB rpyAgHoOi KIiT-
KU He BUSIBUJIA TOCTPUX [TATOJNOTIYHUX 3MiH.

3 ormmAny Ha CUMITOMATHUKY IallieH-
Ty BHUKOHAHO KOPOHApOBeHTpUKYyIorpadiio.
JocniiKeHHs [LO03BOJMUJIO BUABUTU TiraHTCBKY
MIIIKOIIOiOHY aHEeBPU3MY IIPOKCUMAIBHOTO Cer-
MeHTa IPaBOi KOPOHAPHOI apTepii 3 MaKCUMaJIb-
HUM JiaMeTpoM 6au3pKo 50 MM (puc. 1). YV IOpok-
HUHI aHeBpU3MAaTHYHOrO Milllka Bi3yasi3oBaHO

MaCUBHUII TPOMO, I[O0 PO3I[iHEHO AK (HaKTop
BHCOKOTO PU3UKY TPOMOOTUYHUX Ta TPOMOGOEM-
GOJIIYHUX YCKIAHEHD.

Yepes BeNIUKi po3Mipu aHeBPHU3MU Ta TPOM-
GOTUYHMII KOMIIOHEHT, a TaKOX 4Yepe3 IIOTeH-
IiHUT PU3UK PO3PUBY NPUNHATO PillleHHS IIPO
TepMiHOBe ollepaTHBHE JiKyBaHHI.

Iliciis BUKOHAHHS CepefUHHOI CTepHOTOMIil
Ta PO3KPUTTS IepuKapia B ollepallifiHoMy IIOji
BigyaslisyeTbca ceplie 3 BHPa)KeHUM MIiIIKOIIO-
IiOHVMM YTBOpPEHHSAM Y IIPOEKIii mpaBoi aTpio-
BEHTPUKYJIIPHOI GoposHU (puc. 2). AHeBpu3Ma
Ma€ OKpyriIy (popMy, UiTKi KOHTYPH Ta 3HAUHO
BUCTyIIa€E HaJl IIOBepxXHel0 Miokappa, nedop-
MyIo4l HOPMaJjbHY aHAaTOMiuHy KoHQirypariiiio
IpaBux BiAfiniB cepugd. CTiHKa aHeBpU3MaTHU-
HOTO MilllKa BUIIIJA€ CTOHIIIEHOIO Ta HAIpYyKe-
HOIO, 3 HepiBHOMIPHOIO ITIOBEPXHEIO 11 03HAKAMU
BUPaXXEHUX JeTreHepaTHBHO-aTEePOCKIEePOTHUY-
HUX 3MiH. VTBOpPeHH IIiJIbHO NPUIATA€E [0 elli-
Kap/liaJlbHOI IIOBEPXHi Ta YiTKO BifMeKOBYETHCI
Bif, iHTaKTHUX CerMeHTiB KOPOHApHOI apTepii.
MaxpocKoItigHa KapTHUHAa BiINIOBila€ MiraHTChKil
MIIIKOTIONiOHIY aHEeBpU3Mi HIPOKCUMATIBHOTO
cerMeHTa IIPaBOi KOPOHAPHOI apTepii.

IIpoBeleHO AOPTOKOPOHApPHE IUIYHTYBAaHHS 3
peBacKyIsIpU3allieio JBOX KOPOHAPHUX apTepiil -
npaBoi KOpoOHApHOI apTepii Ta mepemHbOI Mik-
LIJIVHOYKOBOI TiJIKKM JIiBOI KOpPOHApPHOI apTepii.
PeBackynsapusariio 6aceiiHy mpaBoi KOpOHapHOI
apTepii 3xilicHeHO i3 3aCTOCYBaHHSIM aBTOBEHO3-
HOI'0 TpaHCILIaHTaTa 3 BeJUKOl IiJIIKipHOI Be-
HI, aHACTOMO30BaHOTO 3 ANCTAJbHUM BiAgisioM

Puc. 1. KopoHaporpadis. AHeBpusmMa

B NPOKCcMManbHOMYy BifAini npaBoi KOPpOHapHOI apTepii
(miwukononi6Ha aHeBpU3Ma, aHOMaribHE PO3LUUPEHHSA
Ta riraHTCcbKi po3mipu)
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Puc. 2. IHTpaonepauiiHMn BUrNap cepuA 3 BUPaXKeHUM
MiLUKONOAIGHMM YTBOPEHHSAM Y NPOEKL i NpaBoi
aTpPioBEeHTPUKYNAPHOT 60po3HU. AHEBPU3MA MA€E
okpyrny popmy, YiTKi KOHTYpM Ta 3HA4YHO BUCTYNAaE Haa
noBepxHelo MioKkapaa

paBoi KopoHapHOi aprepii. [Ticsa 3abe3nedeHH
JUCTalIbHOI Iepdy3ii BUKOHAHO PO3KPUTTS aHEB-
PU3MaTUYHOTO MilllKa IIpaBoi KOPOHAPHOI apTe-
pii. V NOpOXKHWHI aHeBPU3MU BUIBJIEHO BelU-
KUY OpraHi3oBaHUN TPOMO, SKMU OyJIO IIOBHIiC-
TIO BUJlajieHO. PO3Mip BUAANIEHOTO TPOMOY Miciis
ioro BHJIy4eHHS Ta PO3rOPTaHHSI CTAHOBUB IIPU-
6sm3HO 6 x 10 cM, IO IiATBEPIKYBaJO BHUpasKe-
HUI cTa3 KPOBi B aHEBPU3MATUUYHOMY CerMeHTi
(puc. 3). CTiHKU aHEeBPU3MHU pPe3eKTOBAHO 3 MaK-
CUMAaJIbHO MOXJIMBUM 30€epe’XeHHIM iHTaKTHUX
TKaHVH; [IOPOXXHUHY CAHOBAHO aHTUCEIITUIHUM
posunHOM (beTasuH), IIiCIg Y0T0 BUKOHAHO YIIIN-
BaHHS apTepialbHOI CTIHKU.

PanHill miciagomepauiiiHuii mepion OyB 6e3
yCKIamHeHb. IlarieHT IepebyBaB y BifJileHHI
iHTeHCUBHOI Tepallii IpoTsaroMm 48 rof, ge 3m4iii-
CHIOBAJIU MOHITOPUHT reMOJNHAMIKU Ta HiATPU-
MyBaJIbHY Teparito. KoHTpospHa exokapjiorpa-
dist saceBimumia 36epeKeHy CUCTOIIYHY (PYHK-
110 JIIBOTO NIJIYHOYKA 6e3 03HaK MioKap/iaabHOI
imemii. AprepianpHUI THCK OYB CTabinbHUM,
TOMY IIOCTYIIOBO BiMiHMJIMN BHYTPillIHbOBEHHE
BBeleHHs IIpenapariB y mepii JBi mo6u micia
omeparttii.

Hapani cranioHapHHI eTan XapaKTepH3y-
BaBCS IIOCTYIIOBOIO BiIMiHOIO aHaNBreTHUYHOI
Ta aHTUOAKTepialIbHOI Tepamii 3 mepexofoM Ha
HepopaJbHUN MNPUIOM MpernapaTiB BTOPUHHOIL
npodinakTukm (ameTuacaIiliuioBa KHCJIOTA,
CTaTUHU, aHTUTINIePTEeH3UBHI 3aco6u). ITarieHTa
BUNNCAHO Ha 8-My 100y IiCIs OIepaTHUBHOTO
BTPY4YaHHS B CTablIPHOMY, 33/I0BiIBHOMY CTaHi.

Puc. 3. BuganeHui opraHisoBaHuii Tpom6

i3 NOPOXXHUHN aHEBPU3MU NPaBOi KOPOHAPHOI apTepil.
Makponpenapar nicna eBakyauii Ta pO3roptaHHA Ma€
po3mipu npnbnunsHo 6 x 10 cm

II1aH criocTepe)XeHHs IepenbdadaB KOHTPOJIb-
Hi ornmaau depes 1, 3, 6 Ta 12 mic. Ha nepiomy
KOHTPOJIPHOMY eTalli BUKOHAHO KOMII'IOTEPHY
Tomorpadito, gkKa MIigTBepAuiIa IIPOXiAHICTH
IIYHTIB Ta BiICYTHICTh O3HAK pPelUJUBY aHeB-
pusMmu. IIaiieHT He IOBiAOMJISAB PO IIOBTOPHI
ernizou OO0 Y TPYAHIN KiIiTIi abo iHIII cepile-
BO-CYOVHHI CUMIITOMHU.

OGroBopeHHA

AHeBpu3Ma KOPOHApHOI apTepii - reTepores-
Ha IIaTOJIOTid 3a eTioJioriero Ta MopdoJiorie. V
IOPOCIUX HaNJaCTillle IIPUYNHOIO € aTepOCKJIe-
pos; pialie - BackKyaiTH, iHMEKIiliHI ypakeHH,
BPO/I3KeHi 3MiHU, ATPOTreHHi IpUYNHY a060 3aXBO-
PIOBaHHSA CIIONYYHOI TKaHUHU [2-4]. KI040BUM
naTtodiziooriyHUM MeXaHi3MOM yCKJIaZHeHb
IIpU BeJIWKUX/TIraHTCBKUX aHEBpPU3MaX € IIOPY-
LIIeHHS JaMiHapHOTO KPOBOILJIUHY 3i CTa30M, 110
cripusie GOpPMyBaHHIO IPUCTIHKOBOTO TPOMOY Ta
Ppu3UKy eMG6oIi3allii/oKIi03i1 AUCTAaJIBHOTO pycia
[2, 3]. Came TOoMy HagBHICTH TPOMOY B aHEBPU3-
MaTUYHOMY MIIIKy PO3IMIAJAIOTb fAK «MapKep
BUCOKOT'O PU3UKY» HaBiTh 3a BiZICYTHOCTi rOCTPO-
ro iHdapKTy Ha MOMEHT 3BepHEeHH.

V 1npepcraBieHOMY BUIIAAKy IIOENHAH-
HS TiraHTChKOI MillIKOTIOAi6HOI aHEBPU3MH 3 Jlia-
MEeTPOM O6JU3bKO 50 MM Ta MacCUBHOTO TPOMOY
6 x 10 cM ¢popMyBayo onpasy AeKiabKka 3arpos-
JIUBUX ClieHapiiB: (1) gucTanabHa eMG6oiisallis
3 FOCTPOIO OKJIIO3i€I0 IIPaBOi KOPOHAPHOI apTe-
pii ab6o ii rimok; (2) mporpecyBaHHS TPOMOO3y
IO TIOBHOI OKJIIO3il; (3) KOMIIpecisa Hpuieriux
CTPYKTYP IPU IIOJANBIIOMY 36iJNbIIIEHHI MIIIKa;
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(4) moTeHIiTHUY PO3pUB (OCOOIMBO IIPU TOHKIH
CTIiHIIi/IMCEKIIil), III0 ONMCAHO B JeIKUX IIOBiZO-
MJIEHHSIX IIpU TiraHTCBKUX aHeBpusMax [6, 8].
BaxxnuBo, 110 KIiHIYHI nposgBu AKA yacTo HecIle-
nudivHi: Bif 6€3CHMITOMHOTO IIepebiry 7o cre-
HOKap/il 9¥ roCTPOro KOPOHAPHOTO CUHJIPOMY,
a «KHOPMAaJIbHUI» TPOIIOHIH He BUKJIIOYAE 3arpo3-
JINBOTO IIepebiry mpu BeIUKoMy TpoMOi [2-4].

TaxkTuka JikyBaHHA AKA 0XOILIIOE KOHCEpBa-
TUBHUY OiAXif (QHTUTPOMOOTHUYHA/aHTHIIIIEeMid-
Ha Teparisd), eH/JOBaCKYIAPHI MeToay (IOKPUTi
CTeHTH, eM0O0JIi3allig/OKII03ia MilllKa) Ta Xipyp-
riuai BTpy4YaHHA (pe3eKIlisa/i3onAllis aHeBpU3-
MU 3/6e3 PEeKOHCTPYKINiI + peBacCKyJsApH3aIlid)
[2-4, 10]. V cucTeMaTUYHOMY OIJIAZI IIiTXOZiB 1O
JIIKyBaHHS HiIKPECHIIOETHCH, 1110 YHiBepCaIbHUX
peKoMeHalili HeMae, OfHAK MIPU BEJIUKUX aGo
YCKJIaIHEHUX aHEeBPU3MaX IIepeBary 4acTo Haja-
I0OTh iHBa3MBHOMY JIiIKyBaHHIO 3 OIVIAAY Ha PUSUK
TpoMO03y Ta eMb6oisalii [2-4]. [Ijd riraHTChKUX
aHeBPU3M Xipyprisi 3ajUIIa€eTbC HAMOimbII
«paguKaJIbHUM» BapiaHTOM, SIKWUH OJZHOYACHO
yCyBae TPOMOOTEHHE [IKepesio i 3abe3nedye cra-
6inpHY nepdysito MioKkapza yepes MIYHT [4, 5, 7].

OmnucaHi XipypriuHi cTpaTerii MicTATh y COOi:
(a) peseknio aneBpusMmuy; (b) miryBanH/i3074-
IIi0 aHEeBPU3MATHUYHOTO CErMeHTa 3 a0PTOKO-
POHapHUM IIYHTYBaHHAM; (C) PEKOHCTPYKIIio
KopoHapHoi aprepii (patch/plasty) y BubOpaHmx
BUNaAkKax [4, 5, 7]. V kJIiHIYHOMY IIOBiJIOMJIEHHI
A.F.G. Becerra Ta criBaBTOpPiB HaBeJeHO BapiaH-
TU PEeKOHCTPYKITil/peseKIii 1 i3ona11il ojHOYaCHO
3 HIyHTYBaHHAM, 3aKIJeHTOBAaHO Ha iHAWBimyari-
3aIfii 3aJIeXXHO Bif, aHaTOMIil 11 pU3UKY PO3PUBY/
dictynu [4]. Cepis BuUMaAKiB i OTIAgM TaKOX
HigTPUMYIOTE Te3y, 10 IIPU 3HAYHOMY TPOM-
6031 Ta BeIUKUX PO3Mipax MOETHAHHSI Pe3eKIil
aHEeBPU3MU 3 A0OPTOKOPOHAPHUM IIYHTYBAHHAM
€ BiOTBOPIOBAHOIO i 6E3MIEYHOI0 TAKTUKOIO [5, 7].
Hosgimri noBimomiienHs (2024-2025) migTBepIKy-
IOTh JOIJIBHICTD pe3eKllil Milllka Ta IIyHTyBaH-
HS y BUIAJKAX BEJIUKUX aHEBPU3M, BKJIOYHO i3
CUTYyaliIMU AUCEKIIil CTIHKM i BUCOKOI'O PU3UKY
po3pusy [6, 8, 9].

V mHamoro marjieHTa OOOAaTKOBUM apryMeH-
TOM Ha KOPUCTh BiJKPUTOI KOPEKIIii GysI0 TTOE-

JocTynHicTb JaHux:
Zlani moscymov 6ymu Hadawi 3a 06/pyHMOBAHUM 3ANUNOM.

[>xepena ciHaHCyBaHHS:

Hanucanusa cmammi He nompe6yeano cneyianbHoz0 QiHAHCYBAHHSL.

KoHdnikT iHTepeciB:

Kongaixmy inmepecie Hemae.

HaHHSA Ypa)keHHs IIPaBoi KOPOHApHOI apTepil 3
BEJIUKUM TPOMOOM Ta IIOTPebU peBacCKyISIpU-
3arfii iHmoi apTepii (IpaBoi MiXKIIIYHOYKOBOI
TiJKM), 110 POGMIO OJHOMOMEHTHY OIlepallito
JIOTiYHOIO i KJIiHiYHO BunpapaaHo. KoHTpoiabHA
KOMITI0oTepHa ToMorpadis depes 1 mic migTBep-
Iuja BiCYyTHICTh pelUAUBY Ta IIPOXiAHICTH
LIVHTIB, 110 Y3TOAXKY€ETHCS 3 JAaHUMU JiTepaTypHU
o0 epeKTUBHOCTI XipypridHol TaKTUKU IIPHU
riraaTcbkux AKA [5, 7-9].

TakuM YWHOM, IIpelCcTaBlIeHUuHl KIIiHiYHUHN
BUIIQIOK JEeMOHCTPYE KiJlbKa BaKJIMBUX IIPaK-
TUYHUX aclekTiB. Ilo-miepiile, BeJMKi Ta riraxT-
CbKi aHeBpM3MHU KOPOHAPHUX apTepiii, ocobnu-
BO 3a HAABHOCTI TPOMOO3Y, aCOIiI0I0THCSA 3 BUCO-
KUM PU3UKOM PO3BUTKY YCKJIaJHEHb HaBiTh 3a
BiZICyTHOCTi 1aGOpPaTOPHUX O3HAK HEKPO3Y Mio-
Kapza. Ilo-npyre, kopoHaporpadisi € OCHOBHUM
MeTOAOM JialHOCTUKHU, TOJl AK KOMITIOTepHa
ToMorpadig y nmicagonepaniliHomy Inepiofi fae
3MOTY OLiHUTH IPOXigHIiCTh MIYHTIB i BiAKUHY-
TU peluAUB aHeBpusMu. Ilo-TpeTe, IOETHAHHS
pesexilii aHeBpU3MU 3 A0OPTOKOPOHAPHUM UIYH-
TyBaHHSAM 3abe3mneuye pajuKajlbHE YCYHEHHS
IIaTOJIOTIYHOTO CermMeHTa Ta HaNilHy peBacKy-
NApusallilo Miokapzia y IaIjieHTiB i3 BUCOKUM
PU3UKOM TPOMOOEMOONIYHUX YCKIATHEHD [2-5,
7, 11].

BUCHOBKM

TiranTchbKa aHeBpU3Ma IMPaBOi KOPOHAPHOI
apTepii, yckiasHeHa MAaCHUBHUM TpPOMOO30M,
ACOIIiIOETHCA 3 BUCOKUM PU3UKOM TPoMboeMOo-
JYHUX YCKJIaZHEHb Ta IIOTPebye aKTUBHOI Tak-
THUKU JiKyBaHHI.

IloepHaHHA pes3eKIlil aHeBpU3MU 3 aOpPTOKO-
POHApPHUM UIYHTYBaHHAM A€ 3MOI'y OZHOYACHO
YCYHYTHU TPOMOOTEHHE [KepeJio Ta 3a0e3meduT
aZeKkBaTHY Iepdy3ito Miokapza.

ITo3UTUBHI KOPOTKO- Ta CepPeSHBOCTPOKOBI
pesynbTaTu (BUNKCYBAaHHS Ha 8-My A00Y, BincyT-
HICTB penUAMBY 3a pe3ylabTaTaMM KOMITIOTEPHOI
ToMmorpadii uepes 1 Mic, BiICyTHICTB ITOIH IIpo-
TATOM 12 Mic) HiATBEPAXYIOTh e(eKTUBHICTH
00paHOi TAKTUKU.
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Surgical treatment of a giant right coronary artery aneurysm complicated
by massive thrombosis: a clinical case

Coronary artery aneurysm is a relatively rare pathology that may be complicated by thrombosis, embolization, or
rupture. Giant aneurysms, particularly those containing an intraluminal thrombus, are associated with a high risk of
acute coronary events and require timely determination of the optimal treatment strategy.

The aim —to present a clinical case of successful surgical treatment of a giant right coronary artery (RCA) aneurysm
complicated by massive intraluminal thrombosis and to justify the choice of aneurysm resection with simultaneous
myocardial revascularization.

We describe a 68-year-old patient with comorbidities (arterial hypertension, type 2 diabetes mellitus, and dys-
lipidemia) who presented with progressive chest pain for three days. The initial evaluation included laboratory tests,
electrocardiography, and chest radiography. Coronary angiography with ventriculography was performed to assess
the coronary circulation and revealed a giant saccular aneurysm of the proximal RCA measuring up to 50 mm, with
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a massive thrombus within the aneurysmal cavity. Surgery was performed via median sternotomy under cardiopul-
monary bypass. The procedure included coronary artery bypass grafting (to the RCA and the left anterior descend-
ing artery), opening of the aneurysm, complete removal of thrombotic masses, resection of the aneurysmal sac, and
subsequent closure.

Results. The postoperative period was uneventful. Follow-up echocardiography demonstrated preserved left
ventricular systolic function without signs of ischemia. The patient was discharged on postoperative day 8 in stable
condition with recommendations for secondary prevention and a plan for follow-up monitoring. Control computed
tomography performed one month later confirmed graft patency and the absence of aneurysm recurrence. During 12
months of follow-up, the patient reported no recurrent angina and experienced no cardiovascular events.

Conclusions. Giant RCA aneurysms, particularly those complicated by massive thrombosis, carry a high risk of
thromboembolic complications and require an active treatment strategy. Aneurysm resection combined with coro-
nary artery bypass grafting is an effective and safe approach that eliminates a source of embolization and provides
adequate myocardial revascularization.

Key words: coronary artery aneurysm, giant aneurysm, right coronary artery, thrombosis, coronary artery bypass
grafting, aneurysm resection

[OepxaBHe HEKOMepPLiINHEe NiANPUEMCTBO
«lHcTUTYT cepusa MiHicTepcTBa OXOPOHMU 3A0pPOB’'A YKpaiHU»
OroJsioly€e KOHKYpPC Ha 3aMilleHHA nocaaum:

Bipain aHectesionorii Ta ekcrpakoprnopanbHUX MeTOAIB NiKyBaHHSA
HaykoBoOro cniBpoGiTHMKa (2 nocagu no 0,5 ctaBkn)

Mpuiiom pgokymeHTiB — 30 AHiB Bif AHA ONyOniKyBaHHS LbOro OrooLeHHS
Appeca ycraHoBu: 02660, m. Kuis, Byn. bpatucnascbka, 5a
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YmMoBuM nyonikayii ctaten y xypHani
«YKpaiHCbKUM XYPHa cepLsa»

> Hapacuiaiouu CTaTTIO B OKypHaXI
«VKpalHChKUII XypHAJ Ceplis», aBTOP A€ CBOIO
3rOZly Ha PO3MiIlleHHS OIyGIiKOBAHUX CTAaTel y
pedepaTBHNUX HAYKOMETPUYIHUX 0a3ax, 10 IKUX
BXOAWTHMe BUJAHHA, a TAKOK Ha CalTi Ky pHaJy.
IloBHY iH(popMAIil0 WIOZO JIilEH3IHNX YMOB
myoGmikamnii HAyKOBHX CcTaTelli HaBeJeHO Ha
cauiTi :;KypHaixy: www.cardiacsurgery.com.ua

» IIpuiMaTBCI CTATTI YKpPaiHCBKOIO abo
aHTIificbKkoi0 MOBoOIO. Ilicisg 3aroJoBKy CTaTTi
moTpiOHO BKa3aTu iHillianau Ta Mpi3BUIIA aBTO-
piB; ycTaHOBHU, B IKMX BOHHU IIPaIIOIOTh, MicTa.
Ao aBTOPU MNPALIOOTh V Pi3SHUX 3aKjajax,
HeoOXximHO ix mepcoHidikyBaTu unUPpPaMu
1,2, 3.

» Jlo cTaTTi MOTPiGHO HAZATH:

- mpisBuile, iM’d, MO0 6ATHKOBi, IIOIITOBY Ta
eJIEKTPOHHY ajipecy, HoMep TeaedOHY, HAyKOBUH
CTyIiHb, BUeHe 3BaHH{, IlocaZly aBTOpa CTaTTi,
SIKUY BifIIOBiZia€ 3a IMCTyBaHHA (s mMy06Iikaii
B xypHaui), ORCID ID;

- HOMep TesnedOHY, 3a AKUM pefaKllid Moxke
OIlepaTHBHO 3B’43aTHCA 3 aBTOPAMMU CTaTTi;

- pe3loMe JABOMa MOBaMH (YKpaiHCbKOIO H
aHIIiHChKOIO), IKe MiCTUTD Ha3BY CTATTi, IIPi3BU-
11a Ta igiiaay aBTOPiB, HA3BY YCTAHOBU, KJIIOYO-
Bi ci0Ba, MeTy, MaTepial i MeToAM NOCiKeHHS,
OCHOBHI pe3ysnbTaTH i BUCHOBKU. O6CAr pesoMe —
1800-3000 3HaKiB i3 mpobitamu;

- CIIMCOK BUKOPUCTAHUX JIITePaTyPHUX KePeT;

- nBoMa MoBaMU (YKPaiHCBKOIO Ta aHTIil-
CBHKOIO) IIpi3BuUIlle, iM’s1, 10 6ATHKOBI BCiX aBTO-
piB CcTaTTi, HA3BU YCTAHOB, B AKUX BOHU IIpaljto-
I0Th, MiCTa, HayKOBi CTyIIeHi, BUeHi 3BaHHI,
nocagu, ORCID ID, KOHTaKTHi gaHi. 3a mpa-
BUJIBHICTh HANIVICAHHS MPi3BHUIIL BiIIIOBiZaIb-
Hi aBTOopu crarTti. TpaHCiiTepanio mOTPiGHO
BUKOHYBaTH BigmoBifHO pmo IlocTaHOBU
Kab6ineTy MinicTpiB Vkpainu Ne 55 Big 27 ciunsa
2010 p. «IIpo BHOPSAAKYBaHHS TpaHCHiTepanii
yKpaiHcbKoro andaBiTy JaTHUHUIleo». YBara!
Bin nmpaBUIBHOCTI ITOJJaHHA JaHUX 3ajIeKaTuMe
CTaTUCTUKA LIUTYBAaHHA IyOJikamiil y MixKHa-
POIHUX HAaYKOMETPHUYHUX CUCTEMAX;

- iupekc VK.

» Hanpukinii cratTti Tpeba Hamatu iHOp-
Manio 100 KOH(IIIKTY iHTepeciB (Hamp.,
«ABTOP IIOBiZOMIISIE IIPO OTPUMAHHS I'PAHTY BiJ

koMnaHii N Ha IIpOBefEeHHS IOCHIiIKEHHsI», a0
«JlocmimKeHHS 3MiICHEHO 3a HMiATPUMKU...», ab0
«KoHQUIIIKTY iHTepeciB HeMae») Ta y4acCTi KOK-
HOTr'0 aBTOpa B HaIlMCaHHi CTaTTi - omIAfn JjiTe-
patypu, 36ip Marepialy, HaKWCAHHSA IIPOEKTY
CTaTTi, pefaryBaHHs TEKCTY TOIIO.

» CrarTtd Mae OyTu HabpaHa y Iporpami
Microsoft Word raphitypoto Times New Roman,
14 myHkTiB, 6e3 TabynaTopiB 1 mepeHOCIB.
IHTepBaJ MiX psAKaMU - IiBTOpa, MOJA 3 yCix
60KiB 110 2 cM. Vci crienianbHi 3HaKU HAOMpaTH 3a
IIOIIOMOTOX0 KOMaH I, «BcTaBka/CUMBOJI».

» PucyHku Tpeba po3MillyBaTH B TeKCTi
cTaTTi i, KpiM TOTO, AOJABATU B €JIEKTPOHHOMY
BUIIAAL y popMarTi tif, jpg abo eps. V mignucax no
MikpodoTorpadiii HeoOXiJHO BKa3yBaTU CTYIIiHb
30inpuIeHHs 1 MeTon (papOyBaHHs. Jlo miarpaw,
3pO0JIeHUX 3a [OIOoMOroio Imporpam Microsoft
Excel abo Microsoft Graph, moTpi6HO HomaBaTu
TaGIUIl JaHUX i eIEKTPOHHUN BapiaHT JiarpaM.
Ha Bci pyCyHKU B TEKCTi HOTPiOHO poGUTU TOCU-
JIaHHS B KPYIVIUX AYKKaX.

» Tabnuiyi MarTh 6y TH KOMIIAKTHUMUY, MaTH
Ha3By i mofaBaTUCa B OfHOMY (paiijii 3 TeKCTOM
craTTi. Ha Bci TaGauili B TEKCTi IOTPiGHO poou-
TH IIOCUJIAHHSA B KPYITIUX JY>KKaX.

» OpuriHanpHi CTATTi MalOTh MiCTUTH TaKi
posminu: BCTyI; MeTa; MaTepianm i MeTomu
OOCHIiZ KeHHs; pe3yJIbTaTH Ta OOrOBOPEHHST;
BUCHOBKU. Orysay, JeKuil, BUTIaJAKY 3 IPAKTUKU
MOXYTb 0(DOPMJIIOBATHCS iHaKIIIe.

» CIMCOK /Kepes IOTPibHO 0hopMIIITH BiJ-
oBigHO 1o cTuiio Vancouver (BaHKyBep) i ckia-
IATH B MOPAAKY IXHBOTO 3rafyBaHHS y TEKCTI
(nmudpa y kBagpaTHUX AYy3KKax). B opuriHaspHUX
CTaTTIX Mae OyTu He Oinblne HixX 20 mKepes, B
OIJIAJax JiTepaTypu - He Ginblle HiX 40 IxepeJr.
J>xepeia yKpalHCHKOIO MOBOIO IIOTPiOHO MuCaTH
JIATUHUIEIO TaK, IK 1X 3a3HAYAIOTh Ta PEECTPY-
I0Th Ha aHTJIOMOBHUX CTOpPiHKax cayTiB XypHa-
JiB. SIKIIO [IXXepeJyio He Ma€ Ha3BU aHIJIiHCHKOIO
MOBOIO, ii HOTPiGHO TPaHCIITEPyBATH, IIO3HAYNB-
mu B KiHIi MOBYy cratTTi, Hanpukiaz Ukrainian.
HampukiHIili TakoK Tpeba 3asHAYUTU YHIKaIb-
Hul nudposui inenrudikarop DOI, gakio craT-
T Mae Takuil. I[lepeBipuTy HagIBHICTb y CTATTi
inenTudikaropa DOI MoxHa Ha ca#Ti
http://search.crossref.org.
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» CKOpOuYeHHd CJiB, TePMiHiB (kpim 3araub-
HONPUNHATUX CKOPOYEHb HAa3B OJUHUIL BUMi-
proBaHHS, PiSUYHUX, XIMIYHUX i MaTeMaTUIHUX
BEeJINYMH) He JOIYCKAEThCA. V CTATTIX IOTPiOHO
BUKOpPHCTOBYyBaTu cucteMy CI.

» IlepeBary BapTO HaJaBaTU MiXHAPOSHUM
Ha3BaM (papMaKOJIOTIYHUX IIperapaTiB.

» Pepakiiisg 3auiae 3a CO60I0 IIPaBO CKOPOUY-
BaTU 1 BUMIPABJIATU HaJliCJIaHi CTAaTTi. 3a ITOTpedu
pellakiiis MoXXe IIOBEPHYTH aBTOpaM CTATTIO Ha
JoormparnioBaHHa. CraTTi, omy6sikoBaHi B iHITMX
BUIAHHAX, 0 APYKY He IPUHMAaIOTHCH.

» IlepeIpyK cCTaTell MOXJIUBUN JUIlle 3
MIUCBMOBOI 3TOJM pPeJaKIlii Ta 3 IIOCUJIAHHIM
Ha )XypHAaJ.

P CTaTTsa Ma€e CyIpoOBOIKYBaTUCA O(PIlliiHUM
HalpaBJIeHHSIM BiJl yCTaHOBH, B AKill BUKOHaHa
pob6ota, Ta MaTH MiAIKUCU BCiX aBTOPiB. CTOPiHKU
i3 3a3HaveHOI0 iH(oOpMariiero Tpeba BiicKaHyBa-
TH U HajicIaTy eJIeKTPOHHOIO IIOLITO0 y hopMa-
Ti .jpg abo .pdf.

» CraTTiO MOTPiOHO HaZiciIaTu Ha EJIEKTPO-
HHY agpecy kypHauy: afaes@ukr.net

3pa3ku 6i6aiorpagivHOro onucy A:xepest

CTaTTs B 3KypHaJi KUPUINILEI0, SIKIIO € Iepe-
KJIAJ[ aHIIifiIChKOIO:

Zelenchuk OV, Khokhlov AV, Shkandala
AYu, Boiko KS, Polishchuk OYu, Press VYV,
Todurov BM. Hybrid surgery for aneurysm
of the arch and descending part of the aorta.
Cardiac Surg Interv Cardiol. 2023;1-2:77-87.
Ukrainian. doi: 10.31928/2305-3127-2023.1-2.7787.

CTaTTs B KypHaJli KUPUJINIIEIO, SIKI0 HEMAaE
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BaTH):

Yepanchintseva OA, Solonovych AS,
Besaga AV, Zharinov O]. Klinichnyi vypadok
khvoroby Fabri: tsikava znakhidka v patsiyenta
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Interv Cardiol. 2023;1-2:58-68. Ukrainian.
doi: 10.31928/2305-3127-2022.1-2.5868.
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KHaura pratuHHIIEIO:

Malamed SF. Handbook of local anesthesia.
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YKpaiHCbKUN )XypHan cepus

YKpaiHCbKUIA HAayKOBO-NPaKTUYHUNA pEeLLeH30BaHVMN XXypHarn

www.cardiacsurgery.com.ua www.heart.kyiv.ua

)KypHan BHeceHo po lNepeniky HayKoBUX haxoBUX BUAAHb YKpaiHu, kaTeropist «b»
(Haka3 MiHicTepcTBa ocBiTH | Haykm YkpaiHu N2 1693 Big 23.12.2025 p.)

3a 3MicT cTaTen Ta BUKNaAeHi B HAX haKTW HeCyThb BiANOBiAaNbHICTb aBTOPMW.
Mepenpyk onyonikoBaHWX cTaTel — TiNbKK 3 O3BONY pefakLil Ta 3 MOCUNTaHHSAM Ha AXXepero.

3a 3MmicT iHpopMaUinHMX MaTepianiB pefakLis BiANOBiganbHOCTI He Hece.

JiteparypHuii pegaktop Ipuna 9y6xo
KopexkTop Jtodmuaa Cidvko
Kowmmr'orepHa BepcTka Tamapa Lueanwyx

PexomeH0BaHO BueHOI0 pagoro HarioHampHOTO
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