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AY «HauioHaAbHWI IHCTUTYT cepLeBO-CyAMHHOI Xipyprii imeHi M. M. AmocoBa HAMH YkpaiHu»,
M. KniB, YkpaiHa

KnhiHiko-piarHocTHuHi Ta xipypriuHi ocobauBocrTi
YAAMKOBOI eM60Aii npaBoro LWAyHOUKa B yMOBaXxX
MiHHO-BUOYXOBOI TpaBMHU

Ha okpeme micle cepea yAaMKOBMX MOpPaHeHb BUXOAWTb YAaMKOBa €MOOAIS cepLsi Ta CyAUH,
LLLO € PIAKICHUM HACAIAKOM BaAICTUUHUX YLIKOAXEHD, | MOASrae B TpaBMaTUUHOMY NPOHUKHEHHI
B KPOBOHOCHY CYAMHY CTOPOHHBLOTO TiAa (3a3BMYait Kyai abo yaaMKa), ske MoTiM MPOAOBXKYE Mi-
rpyBaTu B3AOBX TPAEKTOPII CyAMHU B iHLLIY YaCTWHY TiAa. PiAKICHICTb TAKOro ypaxeHHs i 3HauHa
BapiabeAbHICTb KAIHIUHMX NPOSIBIB NPU3BEAW AO BIACYTHOCTI HanpaLboBaHMWX CTpaTeriii AikyBaH-
HA ab0 BEAEHHSA TaKoro CTaHy.

MeTta. Ha oCHOBIi AOCBIiAY AiKyBaHHSi MiHHO-BMOYXOBUX MOPaHEHb NPEeACTaBUTM 0COBAMBOCTI
nepebiry, AlarHOCTUKM Ta TAKTUKK AiKyBaHHSI yA@MKOBOI eMOOAIT npaBux BipAAIAIB cepLs.

© NaszopuwmHeup B. B., PyaeHko M. A., PyaeHko K. B., BitoBcbkuit P. M., Cipomaxa C. 0., 2026
© 2026 The Authors. This is an open access article under the CC BY-SA license (https://creativecommons.org/licenses/by-sa/4.0/)
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Marepian Ta MeToAM. Halw AOCBIA AiKyBaHHSI MiHHO-BUOYXOBUX NopaHeHb ckaapae 90 Bunaa-
KiB. MopaHeHHa 6e3nocepeaHbO cepls cnoctepiranock y 41 (45,8 %) nopaHeHoro. Aokanizalis
YAAMKIB Y NOPOXHWHI NPaBOro WAyHOUKa AiarHocToBaHa y 14 naujieHTiB. YAaMkoBa emMBoAis no-
POXHWHM NPABOTO LUAYHOYKA Cepus crocTepirarach B 2 BUNaaKax, Wo ckaano 2,5 % Bip 3aranb-
HOT KIAbKOCTi XBOPUX 3 MiHHO-BUOYXOBUMM NOpPaHeHHAMM. MPOBIAHUM AiarHOCTUYHUM METOAOM,
LLLO AO3BOAMB BUSIBUTK YAGMOK, Byra KT 3 KOHTPACTHUM MIACMAEHHSAM Ta CUHXPOHI3aLli€eto.

PesyabTaTtu. B pesybraTi MiHHO-BMOYXOBOrO yAGMKOBOTO YpaXKeHHs 06MABa NpeACTaBAEHi na-
LiEHTM ByAU MOpaHeHi B BepXHi abo HUXHI KiHLiBKK. TpK LbOMY NOPYLIEHHS LIIAICHOCTI rPyAHOT
KAITKM abo piadparmu He cnoctepiranocs. Y BCix NMOpaHeHUX BUABAEHI YAAMKKM B MOPOXHMHI
NpPaBoro LUAYHOUKa. AiarHocTMKa HasiBHOCTI yAaMka B cepli Biabynacb B Pi3HMI TEPMIH MicAA
nopaHeHHs, Bip 1 AHA A0 5 MicAuiB. Bci xBOpi NpoonepoBaHi 3i LWTYYHUM KPOBOOBIrom AOCTY-
MOM Yepes TPUCTYAKOBMIA KhanaH. B yCix BUNaakax 03HaK MOPYLUEHHS LLAICHOCTI CTIHOK cepus He
BMSIBAEHO. HEOAMMOBMI MarHiT 3aCTOCOBYBaBCA Ha KOXHIiK onepaLji.

BucHOBKM. [TonapaHHA yAaMKiB B BEHO3HI CYAMHM BEPXHIX Ta HUXHIX KiHLLIBOK MOXE CynpoBoO-
AKYBaTUCh MirpaLjieto CHapsiaa A0 NPaBWX BIAAIAIB cepls 3 MOAAABLLOK diKCaLIer A0 TPabeKkyA
NPaBoro LWAYHOYKa Ta MOXAMBICTIO NoNaaaHHA B 6acerH AereHeBoi apTepii. Ha Hall norasip, s
3anobiraHHs MirpaLii ynamKiB y CyAvHU BacenHy AereHeBoi apTepii TakTMKa BUAAAEHHS YAAMKIB,
LLLO 3HAXOAATLCS B MOPOXHMHI ML, Mae 6yTn npiopUTETHOO.

KalouoBi cnoBa: BrbyxoBa TpaBMa, YA@MKOBI MOPaHEHHS, eMOOAIS NpaBoro LiAyHouka, KT
AiarHOCTUKa YAGMKOBMX ypaxeHb, BUAAAEHHSA YAAGMKIB, TAKTUKa AiKyBaHHSA, O3HaKM YAAGMKOBOI
eMOOAil.

MoBHOMacLUTabHe BTOPrHEHHSA pocii B YKpaiHy NpU3BEAO AO MacLL-
TabHux 6onoBKX AiM. Lis BilHA He AMLIe 3MiHWMAA T€OMOAITUUYHY CU-
Tyauito B €Bponi, a 1 noctaBuAa nepes MeAMUYHOK CMiAbHOTOK HOBI
BUKAMKM, 30KpEMA B ranysi BiMCbKOBOI MeAMLMHKU. Enipemia BorHe-
nanbHUX nopaHeHb (BI1) i TpaBM BHACAIAOK BiiHWM 3 POCIED NPOAOB-
XYE 3pocTaTtu, a 3HaHHA npo Bl ctatoTb BCce akTyabHiwmmu [1].

Hacnipkn MiHHO-BMBYXOBOI TpaBMM, BOTHENAAbHI NOPaHEHHS He by-
BalOTb OAHAKOBUMMU ABIiYi. BMA cHapsaaa, po3puB, LWBUAKICTb MPOHUK-
HEHHS UM TUN YLWKOAKEHMX M’ AKMX TKAHUH — aCnekTu, AKi BNAMBaOTb
Ha NoAaAbLLY CUMMNTOMATUKY Ta CTaH NauieHTa, AlarHOCTUKY Ta METOAM
AiKyBaHHSA [1, 5].

Cepep baratbox TMNiB 60MOBUX TpPaBM 0COBAUBY yBary npuBepTae
yAaMKOBa TpaBMa cepus Ta CyAUH. MopaHeHHs cepus B NepeBaxHin
6iAbLLOCTI CyNMPOBOAXYHOTLCA BUCOKOK AeTaAbHiCTIO. OAHAK € BUMaAA-
KW NMOpaHEeHHs cepus, Lo NoTPebyoTb XipypriuHOro BTPYYaHHS y Bia-
HOCHO BiAAGAEHUIM TEPMIH NiCASt NopaHeHHS. Mpy LboMy ypaxatoumi
areHT MoXe AOKaAi3yBaTUCA B PiBHUX AIAHKaxX CepLs, BKAKOUAKOUU K
MOro MOPOXHWHW, TaK i CTIHKM, LLLO MOXE CTBOPIOBATU AOAATKOBY MO-
TeHUiMHy Hebe3neky B pasi iMOBIpPHOI Mirpauii B pyxomomy 06’€eKTi,
AKUM € cepue [4, B].

Ha okpeme Mmicue cepep yAaMKOBUX MOPaHEHb BUXOAUTb YAGMKO-
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Ba eMbO0Aifl cepus Ta cyarH. YaamkoBa eMbonist (YE) € piaKicCHUM Ha-
CAIAKOM BAAICTUUHMX YLLIKOAXKEHD, TAKMX SIK BOTHEMaAbHI MOPaHEHHS,
O MOASirae B TpaBMaTtMYHOMY MPOHUKHEHHI B KPOBOHOCHY CYAMHY
CTOPOHHBOTO TiAa (3a3BMuUalt KyAi abo yaamKa), ke NoTiM NPOAOBXKYE
MirpyBaTi B3AOBX TPAEKTOPIT CYAMHM B iHLLY YaCTUHY TiAa. [OTEHLIMHI
YCKAAAHEHHS YAAMKOBOI eMOOAIT BKAOUAIOTb iLLIEMItO KIHLEBKX opra-
HiB, CENCKC i aHOMaAii KAanaHiB cepusa 3aAeXHO BiA YPaXeHUX CYAUH,
CYNYTHIX 3anaAbHUX NPOLECIB i KIHLEBOIO NYyHKTY MPU3HAYEHHS, KyAU
yAamok embonisye [1].

YacTtoTy KyAbOBOI eMOOAIT BaXKo BU3HAUUTK, ane B AiTepaTypi NoB.i-
AOMAAAOCS, WO 0,3 % i3 nprubAnaHo 7500 xepTB BiliHW y B’eTHami Ta
1,1 % i3 346 xepTB y BiiHax B AdraHictaHi Ta lpaky NnpoAEMOHCTPY-
BaAM 03HaKK KyAbOBOI abo yaaMKoBOi eMOoAii [4]. HU3bKUIA piBEHb
YaCTOTM TaKKX CTaHIB y 60OMOBKMX CLIEHAPIsX MOSICHIOETLCA HEranHUMm
CMEPTEABHUMUW YCKAAAHEHHSIMU, NOB'A3aHUMK 3 BUCOKOLUBUAKICHU-
MW CHapsiA@MU, OCKIAbKM BUCOKOLLIBUAKICHI CHapsAAK 3 BiAbLLIOK MMO-
BipHICTIO CTBOPIOKOTb BMXiIAHI paHK Ta MOBIUYHI NOLIKOAXKEHHS TKAHWH
yepes BUCOKY KIHETUUHY eHeprito, 30iAbLLYOYM PU3KMK cMepTi [5].

Y 6inbliocTi BUNnaakiB YE BUHMKAE BHACAIAOK YLLIKOAXEHb, CMPUUN-
HEHUX KYASIMW MaAoro kanibpy abo yrnamkamu 3 BiAHOCHO HW3bKOH
KIHETMUYHOLO eHeprieto [5, 6]. OCKiAbKM CHapsA BTpayae WBUAKICTb MiA
yac NPOXOAXKEHHS KPi3b M’SIKi TKAHWUHK, MOrO KiHETUYHA eHepris nNpo-
rpecrBHO 3MeHLyeTbea [10]. A0 MOMEHTY, KOAW CHapsiA NPOHUKAE B
KPOBOHOCHY CYAMHY, KIHETMYHA eHepris KPOBOTOKY 3aaTHa MOAOAATH
KIHETUYHY eHeprito CHapsaa, fAka NoTiM 3aaTHa NMPOBUTU AMLLIE OAHY
CTiHKY KPOBOHOCHOI CyAMHM, 3aAMLLAKOYMCD Y il MPOCBITI, 3BIAKM BiH MO-
TiM pyXa€eTbCcss KPOBOOBIrOM AO PiBHUX CErMEHTIB LLET CYAMHM, HLLIMX
KPOBOHOCHWX CyAMH abo A0 KaMep cepus. YE MOXe BUHWKHYTU B apTe-
piaAbHMX ab0 BEHO3HMX KPOBOHOCHUX CyAMHAX, NPUYOMY apTepianbHa
eMO0AI3aLis cHapsiAa 3a3BUYall BUKAMKAE OiAbLL HEFaWHI CUMMITOMM,
BTOPWHHI NicAs apTepianbHOT 0O6CTPYKLIi Ta ilemii BIAMOBIAHMX TKAHWH
[8]. Tomy apTepianbHy eMBOAIO CAiA AIKBiAyBaTH LUAAXOM TepMiHOBa-
HOro eHAOBACKYASIPHOIO AiKkyBaHHA abo BiakpuToi xipyprii [8].

BeHO3Hi KPOBOHOCHI CyAMHW uvacTiwe ypaxatotbca YE, npuuomy
HUXHA NOPOXHKUCTa BeHa (25 %), cTerHoBi BeHW (15 %) i MIAKAIOUNYHI
BeHU (10 %) € HanbiAbLL MNOLIMPEHUMU MiCLSAMKW BXOAY CHapsiaa [8,
16]. Y 6inbluOCTi BUNaaKiB BeHO3HOI YE cHapsiA 3peLUToro Mirpye Ao
cepus, 0cobAMBO A0 NpPaBOi KAMEPHU.

PiAKiCHICTb Takoro ypaxeHHs i 3HauHa BapiabeAbHICTb KAIHIYHMX
NnposiBiB NMPU3BEAN AO BIACYTHOCTI HanpaubOBaHMX CTpaTerin Aiky-
BaHHA abo BeAEHHS Lpboro ctaHy [8]. CyyacHa AitepaTtypa CBiAUMTb
npo Te, WO KyAbOBi eMBOOAM, AKi NPWUCYTHI B apTepiaAbHOMY KPOBO-
06iry, Hankpalle AiKyBaTW LUASIXOM CBOEYaCHOro XxipypriuHoro abo
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€HAOBACKYAAIPHOTO BUAQAEHHSI yepes3 BMCOKY MMOBIpPHICTb MawbyT-
HbOI ilemii. MpornoHoBaHe AikyBaHHSA BEHO3HOI eMOOAIT BapitoeTbest
Ta 3aneXWTb BiA KAIHIYHMX cumnTomiB [9]. Taki meToaM Bidyaaidali,
AK Komm'toTepHa Tomorpaodia (KT), € HalkpalmMMK AiarHOCTUYHUMMA
3acobamMu. 3peLLToto, NOEAHAHHSI BaratboX ¢akTopiB BM3HAUaATUME
NMPOrHO3 i AiKyBaHHA nawieHTa.

Uepes BIACYTHICTb BEAUKOIO AOCBiAY B OYyAb-IKOMY OKPEMOMY 3a-
KAQAI iICHYIOTb MEBHI CYyNnepeYkn LOAO BIANOBIAHUX AlAarHOCTUUHKMX Ta
TepaneBTUUYHMX MIAXOAIB A0 AIKyBaHHSA TakMX BUMAAKIB.

Meta. Ha OCHOBi AOCBIiAY AiKyBaHHSA MiHHO-BMOYXOBMX MOpaHeHb
npeAcTaBUTM 0COBAMBOCTI Nepebiry, AlarHOCTUKK Ta TAKTUKK AiKyBaH-
HS YAaMKOBOi eMOOAIi NpaBux BiaAiAiIB cepus.

Marepian Ta meToAU

Halu AoCBiA AiKyBaHHSI MiHHO-BUOYXOBUX NOPaHEHb CKAGAAE MOHAA
90 BunaakiB. MpakTMYHO BCi Ui BUNaAkM ByAM NOB'A3aHi 3 ypaXkeH-
HSIM OpraHiB rpyAHoi KaiTku (TK), a caMe AereHiB, cepus abo opraHis
CepepoCTiHHA. 3HAXOAXEHHSA yAaMKa B IPyAHiM MOPOXHUHI nepeaba-
Yan0 yPaxKeHHS rPYAHOI CTiHKM, abo Aiadparmu, Lo ABUAOCH MiCLEM
BXOAXKEHHS ypaxatouoro areHta. MopaHeHHs1 6e3nocepeaHbo cepus
cnoctepiranocb y 41 (45,8 %) nopaHeHux. \oKaAi3auis yaxaMKiB B No-
POXHMHI MPaBOro LWAyHOYKa AiarHoctoBaHa y 14 nauieHTiB. Pasom
3 TMM, B OKPEMWX BUMNaAKax 3HAXOAKEHHA METAaAeBOro yrAaMka B
NMOPOXHMHI NPaBOro LUAYHOYKA BYAO HEMOXAMBO MOSICHWUTU MPOHW-
KatoumMM NOpPaHEHHAM Yy 3B'A3KY 3 BIACYTHICTHO MOLUKOAXEHHS FPYAHOI
KAITKM ab0o aiadparmu. OKpimM Toro, NPoHKWKatoue nopaHeHHsA NPaBoro
LUAYHOUYKA cepusa nepepbayae HasBHICTb reMornepukapaa Ta 03Hak
NOLLIKOAXKEHHSA CaMOro nepukapaa.

B win ctatTi M1 NnpeaCTaBASEMO Halll AOCBIA AlarHOCTMKK Ta AiKyBaH-
HA NALEHTIB 3 MiHHO-B1OYXOBUMU YAGMKOBUMU TPABMaMM, HacAiAkaMu
AKUX ABUAACH yAaMKOBa eMBOAIS MOPOXHUHM MPABOro LLAYHOUKa CepLis.

B paHil cTtatTi MM onucyeMO 2 BUMAAKM AiarHOCTUKM Ta XipypriyHoro
AIKyBaHHSA YAGMKOBUX eMOOAIil cepus, Lo ckaano 2,5 % Bia 3aranbHOT
KIAbKOCTi XBOPMX 3 MiHHO-BMOYXOBUMMW NOPAHEHHAMM, LLIO MPOMLLAK
AIKyBaHHSA B HaloMy LEeHTpi. YonoBikn Bikom 29 Ta 44 poku. Mpo-
BIAHUM AIQrHOCTUYHUM METOAOM, IO AO3BOAMB BWSIBUTU YAAMOK,
6yna KT 3 KOHTPACTHMM MIACUAEHHSM Ta CUHXPOHi3aLieto. Lier meToa
AO3BOAMB 3 HAAEXHOIO TOYHICTIO BU3HAYMTU AOKAAI3aLLItO YAaMKa, CTy-
NiHb MPOHUKHEHHA B TKAHUHW CEPLS, PO3MIP Ta LWIAbHICTb 3a XayHA-
dinbpom HOHiTcoMm (HU), WO Aa€ A0OAQTKOBY iHGOPMALLIKO MPO XxapakTep
NPOHMKaKUOro CHapsAa.

Pe3yAbTaTti

CAhip 3a3HauMTH, WO Y BCIX NOPAHEHUX BUABAEHI YAGMKK B MOPOXKH K-
Hi NPaBOro LWAYHOUKA.
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Tabauua 1. AaHi npo AaTy, Micue YAaMKOBOro ypa)keHHA, MaHinyAaLii Ha eTanax AikyBaHHA
Ta AaTy BUSIBAEHHA YAaMKa B cepLi.

Aata
nopaHeHHsA

Micue MaHinyasuji AaTta BUABAEHHA yrAaM-
nopaHeHHsA Ha eTanax Ka B cepuj

20.09.22 p.

HenpoHukatoue MXO paH. 20.09.22 p. npu
NopaHeHHS rPyAHOI KT - 20.09.22 p. BMKOHaHHI KT
KAITUHW, NpaBe naevye, | KT 3 KoHTp. -
obupBa cTerHa 22.09.22 p.

12.05.24 p.

MNopaHeHHsA npaBoi MXO paHu. 03.10.24 p. npu
HUXHbOI KT - 03.10.24 p. BUKOHaHHI KT
KiHLiIBKM, KpOBOTEYA | BUSIBUAQ YAAMOK YyepeBHOI MOPOXHUHU

10

AaHi Tabaunui 1 cBipuaTth NPo Te, WO B pe3yAbTaTti MiHHO-BUOYXOBO-
ro YAaMKOBOTO YPaXeHHs BCi NPeACTaBAEHi NaLiEHTU ByAr NopaHeHi
y BEPXHi ab0 HMXHI KiHLIBKM, @ TAaKOX B NaxoBy AIAAHKY. [py LboMy
NMOPYLIEHHS LIAICHOCTI TPyAHOT KAITKM abo piadparmu He crnocTepi-
ranochb.

Y nauieHTiB AlarHOCTMKa HassBHOCTI yAaMKa B cepli Biabyaachk B pis-
HWUIW TEPMIH MiCAA NopaHeHHsA. Tak, y nepLioro nauieHta 29 pokis 3
nopaHeHHsIM NpaBoro naeva ta 06ox creroH, nepie KT rpyaHOT KAi-
TMHWU BYAO BUMKOHAHO B A€Hb nopaHeHHs (20.09.22 p.) y 3B'A3Ky 3
NiAO3POK0 Ha MpOoHKKatoue nopaHeHHsA MK, AKOro He AiarHoCToBaHo.
BiacyTHi pA@Hi Npo reMOMnHEBMOTOPAKC, O3HAKU YpPaXEHHSI AereHb.
Mpv LbOMY BUSIBAEHO YyAGMOK B CepLi, Lo notpebyBano HanpaBAEH-
HS NauieHTa B kapaioxipypriuHe BipaireHHS. MaLieHT 6yB ckepoBaHWi
A0 ICCX. KT 3 KOHTpacTyBaHHSAM, BUKOHaHe B [HcTutyTi 22.09.22 p.,
AETaAi3yBanO AOKaAi3aUito yAaMKa B NOPOXHWHI NPaBoro LUAYHOUKa
6iAsl CTYAOK TPUCTYAKOBOTO KAanaHa (puc. 1). TakuM YMHOM, NaujieHT
noTpanuMe A0 CrMELIaAi30BaHOIo LEHTPY CepueBO-CyAUMHHOI Xipypril
BXe 3a 2 AoOU nicAa nopaHeHHs.

Apyrvi NauieHT MaB iHLWY iCTOPit0 BUABAEHHSA yanaMKa cepus. [Mo-
paHeHHs Bipbynoch 12.05.24 p. B pe3yabtati BUOYXy MiHM BiabyAOCH
MHOXWHHE YAaMKOBE ypaXXeHHS NpaBoi HUXXHbBOI KiHLIBKM B CTETHOBY
AINAHKY 33aAY 3i 3HAUHOO KPOBOTEYOLO. XipypriyHe BTpyYaHHs, LLO BiA-
6yAOCb B AEHb NMOPAHEHHS, AO3BOAMAO BIAHOBWUTU QYHKLIIO CyAMH. Ma-
LiEHT B 3aA0BiAbHOMY CTaHi nepebyBaB Ha peabiniTalii. 3a 5 micAuiB
nicAst NOpaHeHHs aAiarHoctnyHe KT uepeBHOI NopoxHUHK 03.10.24 p.,
CNpsIMOBaHE Ha AiarHOCTUKY rOCTPOro NMaHkpeatuty, BUMaAKOBO BU-
ABUAO YAAMOK B AIAAHLI cepus, L0 BUMarano CKEpyBaHHA nalieHTa
B IHCTUTYT cepueBO-CyAMHHOI xipyprii. KT 3 KOHTpacTyBaHHSIM NoKa-
3aA0 HasIBHICTb yAaMKa B MOPOXHMHI NPaBoro LWAYHOUKa Mix Tpabe-
KyAaMU, Ha pAladparmManbHin Moro noBepxHi (puc. 2). O3HaMOMAEHHS
3 0COBAMBOCTSIMU NMOPAHEHHS, LLO BiABYAOCh 5 MicsILLIB TOMY, fAKe He
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CYNPOBOAXYBaAOCb TPABMOK MPYAHOI KAITUHM, Ta HasABHICTb MeTane-
BOr0 yAAMKa, LLO BiAbHO pO3TallOBYBaBCsA B NOPOXHUHI ML A03BO-
AMAO MPUMYCTUTU MOXAMBICTb €MOOAIYHOTO XapakTepy NOTPanAsHHSA
yAamka B T1LL.

Amo|
HALF 864ms 1.19s Cardiac 05 FCO3CTA{

= A |
TR —— |

Puc. 1. KT 3 KOHTpacTyBaHHAM AE€MOHCTPYE HafABHICTb MeTaneBOro yxamka B NMOPOXXHUHI
NpaBoro WAyHOUKa 6AM3bko Gpi6po3HOro KinbLA TPUCTYAKOBOIO KAanaHa

Puc. 2. KT cepus 3 KoHTpacTyBaHHAM 3 3D npoekuielo AeMOHCTPYE HasABHICTb MeTaAeBoro
yAaMKa B NOPOXXHUHI NpaBoro LWAYHOUKa, Ha Woro AiagparmManbHii noBepxHi Mk Tpabekyramu
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TakuMm YMHOM, NPeACTaBAEHI AaHi, SIKi CcBiaYaTb NPO BIACYTHICTb B
YCiX BUMaAKax MPOHUKAKOUOro NoOpPaHEHHA rPYAHOI KAITKM Ta HasiBHICTb
CTOPOHHIX TiA METaAeBOI LLLIABHOCTI B MOPOXHMHI MPaBOro LWAYHOYKa,
B NOEAHAHHI 3 ypaXeHHAM YAaMKaMU HUXKHIX KiHLIBOK, AatOTb MOXAW-
BiCTb 3p06UTH BUCHOBOK NP0 HasBHICTb MirpaLii yAaMKiB 3 TOKOM KpO-
Bi 6aCEMHOM HUXHBOT MOPOXHWUCTOI BEHWU MICAS iXHBOTO NOTPANAAHHS
B MPOCBIT KPYMHUX BEHO3HUX CYAMH 3 MOAAABLUMM €MOOAIYHNM ypa-
XEHHSAM NOPOXHUHU CepLS.

Bci npeacTtaBAeHi NaujieHTU NepeHecAn XipypriyHe BTpyYaHHS, L0
NOAAIraAO B BUAAAEHHI yAaMKa 3 nNopoxHuHM M. AaHi npo aaty no-
CTYNAEHHS, AQTy Ta 0COBAMBOCTI XipypriYHOro BTpyYaHHs NpeAcTaBAe-
Hi B TabAMLi 2.

Tabauua 2. AaHi npo AaTy AiKyBaHHA Ta 0COOAMBOCTI XipypriuHOro BTpyYaHHA NaLi€HTIB 3
YAAMKOBOIO eMbonicto.

Aata
NOCTYNAEHHA

Mara onepauii | Aokaaisauif yrxamka OcobauBocCTi
Ta po3mip onepauji

22.09.24 p.

23.09.24 p. | Nip TK, Ha mexi lMopoxHWHa nepukapaa
cenTanbHOI Ta 3aAHbOI | uncta. BupaneHo
CTYAOK. 8x5X3 MM MarHitom uepes TK 6e3
MOLLKOAXKEHHSA CTYAOK

13.11.24 p.

15.11.24 p. | B tpabekynax MopoxHWHa nepukapaa
AladparmanbHoi yncta. BupaneHo marHitom
CTiHKuM [LL. yepe3 TK

12

AK BUAHO 3 MPEACTAaBAEHUX B TaDAULI 2 AaHWUX MPO Xia XipypriyHo-
ro AiKyBaHHS, B YCiX BUMaAKax O3HaK MOLIKOAXEHHSA Nepukapaa He
cnocTepiranocb. HaaBHOCTI 3anaAbHOro npotecy abo 03Hak remone-
puKapAa TakoX He 3HanpeHOo. O3HaK MOPYLUEHHS LIAICHOCTI CTIHOK
Cepus TaKOX HE BUABAEHO.

Yci onepalii BUKOHyBaAUCb Ha 3yMMHEHOMY CepLi i3 3aCTOCYBaHHSAM
Kapaionaerii, AOCTYNOM uyepe3 npaBe NepeACepPAs Ta TPUCTYAKOBUMI
KnanaH. KT 3 KOHTpacTyBaHHSM 3 MOXAMBICTIO 3D peKOHCTPYKLIT AO3-
BOAMAO TOYHO AOKaAi3yBaTh MiCLe 3HAXOAXKEHHA yAaMKa B MOPOXHU-
Hi MLL. Tomy BCi MaHinyAsiLii NPOBOAMAMCH CaMe Yy BU3HAYEHMX MOro
AINFAHKaX, L0 3HAYHO MOAETLLYBaAO BUABAEHHA METAAEBOI CTPYKTYPMU.

Y nepLiomy BMNaakKy yaAaMoK po3mMipom 8x5x3 MM po3TalloByBaB-
ca B MW nia ctyakamun TK Midk nepeAHboro Ta 3aAHbOR, GiKCOBaHWUN
TkaHnHamu MW (pmuc. 3A). MarHit, niAHECEHMH A0 TPUCTYAKOBOIO
KAanaHa, AO3BOAMB AOCUTb AETKO BUAYUUTU YAGMOK, HE MOLUKOAUBLLM
CTYAKM KhanaHa (puc. 3b).

Y Apyroro xBoporo pesBigdis nopoxHuHu ML yepes npocsit TK no-
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Ka3ana HasiBHICTb YAAMKiB pO3MipoOM A0 1 CM 3 rOCTPMMMU KpasM#, IO PO3TalLlOBY-
BaAUCb MixX Tpabekyramu Ha piadparmanbHin ctiHui MW (puc. 4). B uboMy BUNAAKY
YAAMOK AETKO BMMLLOB NPW 3aCTOCYBaHHI MarHity.

b

Puc. 3. MetaneBUM ynaMoOK Yy cepui: A — yrnaMoOK, po3TalloBaHMM nip ctyakamu TK;
b — 3acTocyBaHHA MarHity A BUAAAEHHA YAaMKa.

Puc. 4. MetaneBuit yrAaMoK B nopoxkHuHi ML, mik Tpabekyramu Ha AiadparmanbHiii
noBepxHi. MpoekKLuisa uepe3 TPUCTYAKOBUI KAanaH
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BiAHOBAEHHSI cepLeBOi AISIABHOCTI B yCix XBOpuX Biabynocb 6e3
YyCKAAAHEHD. [licasonepauiiHmii nepioa TiAbKM B OAHOMY BUNAAKY
6yB YCKAQAHEHWI HECMPOMOXHICTIO LWIBIB Ha LWKIpi, WO NOAOBXM-
A0 nepebyBaHHA NaljeHTa B cTauioHapi. Yci XBopi B 3aA0BiAbLHOMY
cTaHi 6yAr nepeBeAEHi A0 BIHCbKOBOTO FOCMITAAK AASI MPOXOAXKEHHS
peabinitauii.

TaknuM 4YMHOM, NPEACTaBAEHI AaHi CBiaYaTb NPO AOCUTL YacTe BU-
HUKHEHHSI TAKOro YCKAAAHEHHSI MiHHO-BMOYXOBOrO YAAMKOBOIO MO-
paHeHHA, AK yAaMKoBa eM6OO0Aia cepus. Y HalKMX CMOCTEPEXEHHSX
MiCLLeM MOTPanAAHHA YAaMKiB B CYAMHHY CUCTEMY BUABUAUCH B OC-
HOBHOMY CYAMHMW HWXHIX KiHLIBOK. [1OTpanAsHHA yAaMKiB B MPOCBIT
KPYNHUX BEHO3HUX CYAWMH 3i CTBOPEHHSAM YMOB, LLO CPUSALIOTb NepeMi-
LLEHHIO A0 MpaBKX BIAAIAIB cepus, CNPUAE BUHUKHEHHIO TAKOro ypa-
XEHHS cepus, SIK yAaMKoBa eMOOoAis.

06roBopeHHA

B1COKOLIBUAKICHUI yAaMOK abo KyAbOBWMIA eMBOA B CEpLi € HaA-
3BUYaAWHO pPiAKICHUM siBULLLEM. CrioyaTky onucaHui y 1834 poui, nep-
LMK 3aA0KYMEHTOBaHMI BUNAAOK po3nosiaae npo 10-piyHoro xaonm-
urKa, KU 6yB CMEPTEABHO NMOPAHEHUI (AEPEB’AHUM dparmMeHToM)
y rpyau. Pe3yAbTaTi pO3TUHY BUABUAW HEYLLKOAKEHWW Nepukapp i3
AEPEB’AHOI KyAEH0, LLLO 3HAXOAMAACA Yy NPaBOMY LUAYHOUKY. ABTOPH
NPUMYCTUAM, LLLO MICAS NOPAHEHHA AETEHb KYASl MPOMLUAG 3 BEPXHbLOI
NMOPOXHUCTOI BEHM Yepe3 NpaBe «NepeaACeEPAS» Y MPaBUMN LLIAYHOYOK.
LikaBo, wo ue 6yAo CNPUUHATO CKENTUYHO, OCKIAbKM KOHLIENLA eM-
60AiUHOrO ABMLLA He Byra A0OBeAEHA, a TUM Diablue npuiiHAaTa [2, 3].
MepLumnin 3ap0KyMEHTOBaAHMI BUNAAOK CepLEBOi eMOOAIT CBUHLIEBOKO
KyAeto 3'siBuBcA B 1917 poui [14]. 3okpema, yAaMOK riAb3u ByB 3HaN-
AEHWI Y AIBOMY LUAYHOYKY MIiCASl MOP@HEHHS CTerHa y XepTBu 3 BiA-
KPUTUM OBaAbHUM OTBOPOM.

ApTepianbHa yanaMKkoBa eMBOAIa K MpaBKAO, NPU3BOANTL A0 BOALO,
MOB’A3@HOrO 3 ileMIED NepUPEPUUHMX i KIHLEBUX OPraHiB, i ii CAip
onepyBatu [8]. 3aAMWAETbCA 3HAUHa cynepeyka LWOAO ONTUMAAbHOI
TAKTUKKU AIKyBaHHSI BEHO3HOI YAAMKOBOI eMBoAii B cepLii, 0cobAMBO
TOMY, LLLO BiAbLLICTb BEHO3HMX eMOOAIN NpoTikae 6e3cMMnToMHo [12].
ABa HanbiAbLL NOLIMPEHi MicLsA po3TallyBaHHA BEHO3HMX eMOOAIB €
npaBe cepLe Ta CyAMHHa CUCTeEMa AereHeBOi apTepii Ao 82 % [11, 12].
Hemae UiTKoi AYMKM LLOAO TAKTUKKU AiKyBaHHA: A€SAKi BUCTyMNaroThb 3a
CMOCTEPEXEHHS, TOAI AK iHLII TAaKOX BiAAAOTb NepeBary BUAANEHHHO
3 OrAfiAy Ha pusnK TpoMboeMOboAii AereHeBoi apTepii, 6akTepiaAbHOro
EeHAOKapPANTY, AMCOYHKLIT kKAanaHiB abo eposii cepLeBoi TKaHUHM [5].

KnacndikoBaHO Ta OMMCaHO TakoX Takuih GeHOMEH, SiIK «HEBPO3
cepus», KOAM MNaUJEHT CTAa€ HACTIAbKM OAEPXMMUM 3HAHHAM MNpPO
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YAQMKOBUI eMOOA, LLLO BiH BUKAMKAE NMCUXOAOTIYHI PO3AAAM, BKAKOUA-
HOUM CTpax pyxy, LLO MOXe NPU3BECTU A0 3MiHW MiCLA po3TallyBaHHS
ynamka. CnpaBai, OAMH MaLieHT NorpoxyBaB camorybcTtBoM, SKLIO
KYAIO He Byae BUAAAEHO, LLIO caMe | 3MYCUAO XipypriB BUKOHATU Xipyp-
rivHe BTpyvaHHs [10].

BpaxoByroun NOTEHUIMHWIA PU3KK, MOB’AI3aHUI 3 onepaLiero Ha BiA-
KPUTOMY cepLi, NosaBa eHAOBACKYASIPHUX METOAIB BIAKPUAA YHIKAAbHY
MOXAMBICTb ¥ UMX BMMNapKax. [epmii BUNapAOK YCNilLHOMO eHAOBa-
CKYASIPHOTO BUAAAEHHS KyAi onncaHo y 1980 p. | BKAOYAB BUAAAEHHSA
KyAbOBOI0O eM60AY 3 NpaBoro WAyHouka. OCKiAbKM TEXHOAOTIT MPOAOB-
XYHOTb PO3BMBATUCA, LI, MMOBIPHO, CTaHe nepeBaXatumm Tepane-
BTUUHUM MiAXOAOM. 3BMUANHO, 3a BIACYTHOCTI AOCBIAY BUKOPWUCTaHHSA
LMX METOAIB XipypriuHe BTpyYaHHA 3aAULLIAETLCA XUTTE3AATHUM Bapi-
aHTOM 3aAeXHO BiA AOCBiAY ycTaHOBM [4].

AyXe BaXAMBO KOMOra TOYHilLle AOKaAi3yBaTW YAaMOK, KOAU ByAo
NPUIHATO PIiLLEHHSI MPO BTPy4YaHHA B ymoBax 6e3CMMNTOMHOI Be-
HO3HOi eMOOAIi. MoYaTKOBWIN PEHTIEH TPYAHOI KAITKM MOBMHEH OyTW
BUKOHAHMI AN MOMEPEAHbOr0 BM3HAYEHHSA AOKaAi3alii Ta MOX-
AMBMX AOKa3iB IHLWKMX HACAIAKIB BiA yAaMKka. Y reMOAMHaMiyHO cTa-
6iAbHOrO Ta 6€3CHMNTOMHOrO MNalieHTa HaCTYyNHWM BidyaAizaUiHUM
AOCAIAKEHHAM Mae 6yTH KoMN'toTepHA TOMOrpadia rpyAHOT KAITUHK 3
KOHTPACTHWM MIACUMAEHHAM, AKOI, Ik NPaBWAO, BUCTA4YaE AN BU3HA-
UYEHHS TaKTUKKU AiKyBaHHS [7].CHapsaA Moxe CTBOPUTU 3aHaATO 6arato
apTedaKTiB AN TOUHOT AOKaAi3aLii, i Moxe 3Hapo0bUTUCA AOAATKOBA
Bidyanizauifa [5]. AoaaTkoBi meToam Bidyanidauii (TTE, TEE, kopoHa-
porpadist) MOXyTb AOMOMOITU B NPUMHSATTI pilleHb LLLOAO KOHCEPBa-
TUBHOTO MIAXOAY 3 PETYAAPHUM CMOCTEPEXEHHAM, Yepe3LLKipHUM abo
XipypriyHMM BUAGAEHHAM [5].

Kinbka HelWopaBHO OMyObAIKOBaHUX PEKOMEHAALIM NPOMOHYHOTh
cynepeuamBi ctparterii AikyBaHHA. OAHE 3 TakMx AOCAIAXEHb MOKa-
3Y€E, LLO YAAMKOBY eMOOAID B AIBMX BiAAIAGX CEPLIA CAiA onepyBaTti,
AKLLO Y NauieHTa € CUMNTOMU, eMOOA € BHYTPILUHBOMOPOXHUHHWUM
abo 4acCTKOBO BWCTYMatOUMM B MPOCBIT NMOPOXHUHU cepus. Pazom
3 TUM, SIKLLO Y NaljeHTa HeMae CUMMTOMIB i eMOOA NOBHICTIO 3aHY-
peHUt B Byab-AKy CTiHKY cepusa abo y nauieHTa HeMae CUMMTOMIB i3
NpPaBOCTOPOHHIM KyAbOBMM eMBOAOM <5 MM, CAiA MPOBECTU CrnocTe-
pPEXEHHA 3a AOMOMOIOK CepPIMHOI Bidyaaizauii [5, 8, 15]. IHwui 3BIT
CBiAUMTb MPO Te, WO 6€3CHMNTOMHI BEHO3HI eMOOAIT CAiA BUAYUUTH
6yAb-A€, KPIM AereHeBoi apTepii. AaAi B HbOMY 3a3HA4YeHO, LU0 CAIA
BUAQAATU AMLLE Ti eMOOAM AEreHEBOI apTepii, AKi AOCTYMHI 3@ AONOMO-
rot0 eHAOBACKYASIPHUX METOAIB [9]. Ha BiaMiHy Bia nepLuoi, e oaHa
nybAikaLis pekoMeHAYe XipypriduHe BMAAAEHHSA YAaMKOBOro embona
NpaBoro LWAYHOYKa y 6€3CMMNTOMHOrO naljieHTa yepe3d Te woy 42 %
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BMMNAAKIB BUHMKAIOTb A€TaAbHI YCKAAAHEHHS, SKLLO KyAA abo iHWWM
cHapsaa embonisye nereHeBy aptepito [13]. CnpaBai, 3aHENOKOEHHS
LLIOAO HACAIAKIB Bip eMOOAIT AereHeBoi apTepii 6yAO FrOAOBHOMO MpU-
UYMHOKO HALLOTO PillEHHA BUAAAUTU YAGMKM, BPAXOBYHOUM, WO ~26 %
BEHO3HUX eMOOAIB 3pELLTOLO OCipatoTh Y HaceliHi AereHeBoi apTepii 3
MOXAMBICTIO €PO3ii CTIHKM CYAMHM Ta CMEPTEABHOT KPOBOTEU.

B Halwmnx cnoctepexeHHsX MiCLLEM NPOHUKHEHHS YAaMKa B CyAWH-
Hy CMCTEMY OpraHi3amy fABMBCS 6acelH HUXHbLOI MOPOXHUCTOI BEHMH,
LEe CYAMHM HWXHIX KiHUIBOK. pKW LUbOMY CAiA 3@3HAUMTH, LLO O3HAKK
BUPaXEeHOI KPOBOTEUYi MOXYTb HE CnocTepiraticb. TiAbKM B OAHOMY
BUMAAKY Cepea Hallux MauieHTiB crnocTepiraracb BUpaXeHa KpoBO-
Teua. YAaMOK NpobuB OAHY CTiHKY CYAMHM Ta 3aAMLLMBCSA B il NPOCBITI,
ane He 3aAvLLMBCA Ha PiBHI NPOHUKHEHHS B CyaMHy. LLIBuaKe nepe-
MilLEHHA YAAMKiB MO BEHO3HI cuctemi HaceiHy HUXHbOI MOPOX-
HUCTOI BEHW AO NMpaBKX BiAAIAIB CcepUA MOXAMBE TiAbKM Yy BUMAAKaX
CTBOPEHHS CMPUATAMBUX YMOB AAA Mirpadi. | Taki yMOBM, ik NpaBUAO,
CTBOPIOIOTLCA Biapasy nicAsi nopaHeHHs. HabyTTa ropM3oHTaAbHOIO
MOAOXEHHS, LLIO HaWuacTile BiAByBa€eTbCA MiCAS NOPAHEHHA B HUX-
Hi KiHUiIBKM, AGE MOXAMBICTb YAaMKaM, O 3HAXOAATbCA B MPOCBITI
BEAMKOI BEHO3HOI CYAMHM, AEFKO MepeMilllyBaTUCSt 3 MOTOKOM KPOBI
AO MpaBUX BIAAINIB cepusi. 3 NpaBoOro NEpPeACEPAs Yepes TPUCTYA-
KOBWW KAaMaH MeTaneBur dparMeHT noTpanAse B MOPOXHMHY TLL.
3atpumui roctpux yrxamkie y nopoxHuHi ML cnpuse BupaxeHa Tpa-
6EKYAAPHICTb MOro BHYTPILLHBLOI MOBEPXHI, L0 AO3BOASIE 3adikcyBaTH-
csl CHapsiaaM Mix Tpabekynamu. | He 3aBXAM Us dikcalia moxe byTu
HaAiIMHO!O.

B cepii Halwmx BUNaaKiB yaAaMKOBOi eMBOAii BCi naujieHTn 6yan npo-
onepoBaHi 3Baxatoum Ha iIMOBIPHICTb MOAAABLLOI Mirpadii yxamkis B
6aceliH AereHeBOI apTepii. XoueTbCsi 3BEPHYTU yBary Ha pisHOMaHiT-
HUIM YaCOBUIM NPOMIKOK MiX NMOPaAHEHHSIM Ta BUSBAEHHAM yAaMKa B
NMOPOXHWHI MPaBOro LWAYHOUYKa. AiarHOCTUKa ypaXeHHs cepus yepes
MicsiLi NiCASt NOPAHEHHSA | YacTille BUNaAKOBO, MiCAS PEHTIEHAIarHoOC-
TUKK 3aXBOPHOBAHHS OpraHiB rpyAHOI KAITUHM, NOB'A3@HO 3 BIACYTHIC-
THO HACTOPOXXEHOCTI HA MOXAMBICTb MirpaLii y\aMKiB Npy NOpaHEHHAX
KIHLiBOK. HEOAMMOBI MarHitM 3Ha4yHO MOAErLLUAU BUABAEHHSA Ta BU-
AANEHHSA ypaXKaroumx areHTiB.

Y HaLKUX CNOCTEPEXEHHSIX KAIHIYUHWMX CUMMTOMIB, WO B6yAn 6 NoB's-
3aHi 3 HasABHICTIO CTOPOHHBLOTO TiAa B MPaBOMY LUAYHOUKY, HE CMo-
cTepiranocs. /\okanizauif yrAaMkiB B MOPOXHMHI MPaBOro LWAYHOYKa
3arpoXye noAaAbLLin Moro mirpauii B cyauHu 6acelHy nereHeBoi ap-
Tepii, WO MOXe CynpOBOAXYBATUCb YCKAGAHEHHSMM, AKi MPU3BOAATH
AO AETEHEBMX KPOBOTEY. TOMY MM BBAXa€EMO, LU0 TaKTUKa BUAAAEHHS
YAAMKIB, LLIO 3HAXOASTbCS B MOPOXHWHI ML, Mmae 6yTn npiopUTeTHOHO.
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MiaBOAAUM MIACYMOK HALLOro AOCAIAXKEHHS, CAiA 3a@3HA4yuTH, LWO
BPaxOBYHOUMN BIACYTHICTb UiTKMX i 3araAbHOMPUNHATUX PEKOMEHAALLIM
LLIOAO AiKyBaHHSi BEHO3HOI YAAMKOBOI eMOO0Aii, aebatn, MMOBIPHO,
TPUBATUMYTb, KOAW KOXXHA YCTAHOBA HaAaCTb nepeBary BAACHOMY KAi-
HiYHOMY Ta IHCTUTYLIMHOMY AOCBIAY.

BucHoBkH

3aBxAM NOTPIBHO Nam'ATat NPO MOXAMBICTb Mirpadii yrxamkis cy-
AMHHOK CUCTEMOIO MPU MIHHO-BMOYXOBMX ypaxeHHsX. MoTpanAsHHA
YAAMKIB Y BEHO3HI CyAMHW BEPXHIX Ta HUXHIX KiHLIBOK MOXe Cynpo-
BOAXYBATUCA MirpaLieto cHapsiha A0 MpaBuKX BIAAIAIB cepus 3 Mno-
AAAbLLIOK dikcaLieto A0 TPabeKyA NPaBoOro LWAYHOUYKA Ta MOXAUBICTIO
noTpanAsiHHA y 6aceilH AereHeBoi apTepii. KT 3 KOHTpacTyBaHHSIM
AO3BOASIE YiTKO BM3HAUMUTU AOKAAI3aLi0 yrAaMKa Ta po3rnAaHyBaTtu
TaKTUKY AiKyBaHHS. PillleHHA WoA0 AikyBaHHA 6€3CMMNTOMHMX Nalli-
EHTIB 3 yAaMKOBOH eMOOAIEr0 NPaBoro cepus NOBMHHO BPaxoByBaTH
iHTepecK nauieHTa, AOCTYMHI IHCTUTYLIVHI pecypcK, 06CTaBUHKU BUSIB-
AEHHSl, aHaTOMiYHe po3TalllyBaHHs eMOOAy Ta AOCBIA Xipypra, SKLO
BUPILLYETLCA NMUTAHHA NPO BIAKPUTUIA AOCTYM.

Ha Haw norasa, AnA 3anobiraHHs Mirpauii yAamkiB y cyauHu bacei-
HY AEreHeBOI apTepii TakT1ka, Aka cnpsaMoBaHa Ha BUAAAEHHS yAaM-
KiB, LLLO 3HAXOAATLCS B MOPOXHMHI ML, mae 6yTh npiopuUTETHOLO.
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Clinical, Diagnostic, and Surgical Aspects of Right
Ventricular Fragment Embolism Following Blast
Trauma

V. V. Lazoryshynets, M. L. Rudenko, K. V. Rudenko, R. M. Vitovskyi, S. 0. Siromakha
National Amosov Institute of Cardiovascular Surgery of the National Academy of Medical
Sciences of Ukraine, Kyiv, Ukraine

Abstract. A separate category of such injuries is fragment embolism of the heart and
vessels, a rare consequence of ballistic trauma. This condition involves the traumatic
penetration of a foreign body (usually a bullet or fragment) into a blood vessel, which
then continues to migrate along the vessel to another part of the body. The rarity and
high variability of clinical manifestations of such injuries have led to a lack of established
treatment or management strategies.

Objective. Based on the experience of treating mine-blast injuries, to present the
course, diagnosis, and treatment strategy for fragment embolism of the right heart
chambers.

Material and Methods. Our experience includes 90 cases of mine-blast injuries.

Direct heart injuries were observed in 40 patients. Localization of fragments in the

right ventricular cavity was diagnosed in 14 patients. Fragment embolism of the right
ventricular cavity was observed in 2 cases, accounting for 2.5% of the total number of
patients with mine-blast injuries. The leading diagnostic method that enabled detection of
the fragment was contrast-enhanced CT with synchronization.

Results. As a result of mine-blast fragment injuries, all 4 patients were wounded in the
upper or lower limbs. No breaches of the chest cavity or diaphragm were observed. In all
cases, fragments were found in the right ventricular cavity. Diagnosis of cardiac fragment
presence was made at different times after injury, ranging from 1 day to 5 months. All
patients underwent surgery using cardiopulmonary bypass via a trans-tricuspid approach.
In all cases, there were no signs damage to the cardiac walls. A neodymium magnet was
used during each operation.

Conclusions. The entry of fragments into the venous vessels of the upper and lower
limbs may be accompanied by migration to the right heart chambers, with potential
fixation to the trabeculae of the right ventricle and risk of entry into the pulmonary artery
basin. In our opinion, to prevent fragment migration into the pulmonary artery system,
priority should be given to the removal of fragments located in the RV cavity.

Keywords: blastinjury, shrapnelinjuries, rightventricularembolism,

CT diagnosticsofshrapnellesions, removalofshrapnel, treatmenttactics,
signsofshrapnelembolism.
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PeKOHCTPYKLIA BEHO3HOIr0 CYAUHHOr0 NPUTOKY
npy TpaHCNAaHTaLjii NeYiHKKU B ymoBax Tpom603y
BOPITHOI B€HU

Pestome

Betyn. TpaHcnAaHTaLIS NEYiHKK — EAMHUIA METOA AiKyBaHHA MaLJEHTIB 3 AEKOMMNEHCOBAHUM
KiHLEBWMM 3aXBOPHOBaHHAM neYiHkK. TpoMb03 NOpTaAbHOI CUCTEMU PELMMNIEHTa KOPEAIOE 3 MiA-
BULLEHUMW PU3UKAMU AETAAbHOCTI IK Ha AO-, TaK i Ha MOCTTPaHCMNAAHTALIMHOMY eTani, a TakoX
NoB’si3aHWIM 3 BIAbLLOK TEXHIUHOK CKAAAHICTIO ONEpPaTUBHOMO BTPYUYaHHS.

MerTa. [1poBeCTU PETPOCNEKTUBHUIM aHaAI3 PEKOHCTPYKLLT CYyAMHHOTO NPUTOKY NPK TPaHCMNAaH-
Talji neYiHkKM B ymoBax TPOM6O03y BOPITHOI BEHM.

Marepianu pocaipkeHHs. 3 rpyaHa 2019 no Aot 2026 poKy y BiAAIAEHHI TpaHCNA@HTaL,i Ta
xipyprii neviHkun AY «HauioHaAbHWI HAYKOBWIA LEHTP Xipyprii Ta TpaHcnAaHToAorii imeHi O. O. LWa-
AimoBa HAMH YkpaiHu» 6yA0 BUKOHAHO 9 TpaHCMAAHTALM NeviHkK peuunieHTam 3 TPoM6030M
NopTaAbHOI cucTeMU. AOCAIAKEHO 3aranbHy XapakTePUCTUKY NaLiEHTIB, MOKA3HMKKM micasonepa-
LiMHWX YCKAAAHEHb Ta AETaAbHOCTI.

PesyabraTu. B ycix Bunaakax byna BUKOHaHa ¢i3ionoriyHa PEKOHCTPYKLS CYAMHHOTO BEHO3-
HOro MPWUTOKY, B 6 BUMAAKaX Yy BUMAAAI EBEPCIMHOT TPOMBOEKTOMIT 3 BOPITHOI BEHM 3 MOAAALLLMM
a@HaCTOMO30M MO TUMY «KiHELb B KiHELb», B 2 BUMAAKaX — IHTEPMNO3ULIAHUIA jump-rpadT Mix
BOPITHOK BEHOIO Ta BEPXHLOK OPUXOBOID BEHOHD, B 1 BUNAAKY — PEHO-MOPTAAbHE LUYHTYBaHHS.
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KAiIHIYHO 3HauUMMI nmicAsionepaLiviHi yCKAaAHEHHA ByAu BiasHaueHi y 3 peuunieHTiB, 1 nauieHT
nomep Ha 51-wy nicrsonepauiiHy A0By BiA CENTUUYHUX YCKAGAHEHD.

BucHoBOK. TpoM603 BOPITHOI BEHM Y NOTEHLIMHOIO PeLMnieHTa neviHki notpebye iHAMBIAY-
aAbHOTO Ta BapiaTMBHOIO MiAXiAY AO BUKOH@HHS BEHO3HOI CYAMHHOI PEKOHCTPYKLT MPUTOKY NpK
TpaHCNAaHTaLi NeYiHKM Ha OCHOBI K @aHATOMIYHMX, TaK i Gi3iOAOMIYHO-TEMOAMHAMIYHMX AGHUX.

KArouoBi cAoBa: TpaHCNAaHTaLs NeviHku, TPOM603 BOPITHOI BEHW, BacKynobiAiapHe MOLLKO-
MKEHHSA.

BcTyn Ta 06rpyHTYBaHHA AOCAIAKEHHA

TpaHcnAaHTaUif NevYiHKKU AOCI 3aAULLAETLCH EAUHUM METOAOM AiKy-
BaHHA AAA MALEHTIB 3 KiIHLEBUM 3aXBOPHOBAHHAM nediHkn. Tpom603
BOPITHOI BeHW (BB) 3ycTpivaetbest y 30 % NOTEHUIMHUX PELMMIEHTIB,
Lo nepebyBatoTb Ha AUCTI O4YiKyBaHHSA 3 MPAMOK KOPEASLLIEID MiX
YacTOTOK MOr0 BUHWKHEHHSA Ta TPWMBAAICTHO nepebyBaHHS Ha AMUCTI
ouikyBaHHS [1, 2]. Y 3B’A3Ky 3 noluMpeHicTio npobaemu Ta besnoce-
PEeAHIM BNAMBOM TPOMOO3Y BOPITHOI BEHW Ha BUXMBAHICTb IK NOTEH-
LiMHUX PEeuMnieHTiB Ha AOTPaHCMAAHTALIMHOMY eTani, Tak i peuuni-
€HTIB NEeYiHKKU NiCAS TPaHCNAAHTaLLi, B MiXXHAPOAHIM AiTepaTypi icHye
AOCTaTHA KiAbKICTb KAacudikauii TPoM603y BOPITHOI BEHW, cepep
AKUX 0COBAMBY NOMYAAPHICTb Y 3B'A3KY 3 MPOCTOTOK CTaAitOBAHHS OT-
pumana knacuoikauia Yerdel Ta cniBaBTtopiB (puc. 1) [3].

PORTAL V. . — PORTAL V.
[ Grade | — Grade 1l
L
\ Splenic v ’ Splenkc v.
\ \Gx! :
N
Superior mesenteric v. Superior mesenteric v.
Inferior mesenteric v. Inferior mesenteric v.
PORTAL V. PORTAL V.
[
Grade Il I Grade IV
Splenic v. Splenic v.
\ \
Superior mesenteri v. Superior mesentenc v.
Inferior meseénteric v. Inferior mesenteric v.

Puc. 1. Knacuodikauis tpom603y BopiTHOi BeHU 3a Yerdel Ta cniBaBTOpamu:

Grade | - ob6cTpykuis poo 50 % npocsity BB; Grade Il - o6cTpykuis 6inblie 50 % npocsity
BOPITHOI BEHW, BKAKOYHO 3 TOTaAbHMM Tpom6bo3om ctoBbypa BB; Grade Il - ToTanbHUNA
Tpom603 cToBbypa BB Ta npokcMManbHOI YaCcTUHW BepXxHbOi BpuxoBOoi BeHu; Grade IV -
TOTaAbHUIM TPOMOO3 BOPITHOI Ta BEPXHLOI HPUXOBOI BEH.
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3 0AHOro 6OKy CTyniHb TPOMOOTUUHOIO YPaxeHHsA BOPITHOI Ta BEPX-
HbOI BPUXOBOI BEH KOPEAIOE 3 MOXAUBOI AEKOMMEHCALLED NOTEH-
LiMHOro peuunieHTa AK 3a paxyHOK PO3BUTKY pedpaKkTepHOro acuuTty
Ta renatopeHaAbHOro CUHAPOMY, TaK i 3@ PaxyHOK 3pOCTaHHSA Mop-
TaAbHOI rinepTeH3sii Ta NoB'A3aHMM i3 HEIO PUBMKOM KPOBOTEUi 3 Bapu-
KO3HO PO3LUMPEHMX BEH CTPABOXOAY. 3 iHLIOro 6OKY CTyMiHb TPOM6H03Y
BOPITHOI Ta BEpPXHbOI BpPMXOBOI BeH 6e3nocepeaHbo MOB'A3aHWN i3
KoAaTepaAi3aLierd renatoAyOAEHaAbHOI 3B'SI3KM, LLO B CBOKO 4vepry
YCKAQAHIOE BUKOHAHHSA renatekToMii Ta BNAMBAE Ha NOKa3HMK iHTpao-
nepaujiMHoi kpoBoBTpaTtu [4, 5].

Pe3yAbTaTOM BMLLIEBKA3AHOIO € AOBEAEHA BMLUE NicAsionepaLinHa
AETaAbHICTb Yy PELUMMIEHTIB NeYiHKM 3 TPOMBO30M MOPTaAbHOI CUCTE-
M [6, 71.

HesBaxatoum Ha TeXHIYHY CKAAAHICTb BUKOHAHHA fK eTany BWAa-
AEHHS yPaXeHOI NeYiHKK, TaK i CyAMHHO-PEKOHCTPYKTUBHOIO eTany y
PELMMIENTIB, HasiBHICTb TPOMO03Y MOPTaAbHOI CUCTEMM HE € MPOTUMO-
Ka3oM A0 BMKOHAHHSA TpaHCMAaHTaLil NeviHKM, oAHaK, noTpebye BuU-
6ipKOBOTrO MiIAXOAY AO KOXHOIO MOTEHLIMHOMO peLmnnieHTa 3 BUKOPKC-
TAHHAM PIBHOMAHITHUX TEXHIK PEKOHCTPYKLIi CYyAMHHOrO BEHO3HOro
NPUTOKY A0 NeYiHkK [8, 9].

BuainsitoTb ABi OKpEMi rpynn PEKOHCTPYKLIT CYAMHHOTO BEHO3HOro
NPUTOKY AO MEYiHKK y BUNapkax Tpombo3y BB:

e disionoriuyHa PeKoHCTPYKLIsi - nepepbayae BiAHOBAEHHSI MPUTOKY
CMA@HXHIYHOI BEHO3HOI KPOBI y TpaHCNAAHTOBaHUIM rpadT 3 NoAanb-
LLIMM BUPILLIEHHAM NPOBAEMU MOPTaAbHOI FinepTeH3ii K 3@ paxyHoK
NEPBUHHOINO aHACTOMO3y 3a TUMOM «KiHELb Y KiHeupb» MICAA BUKO-
HaHHS TpoMmbekToMii 3 BB, Tak i 3@ paxyHOK iHTepno3uLiMHOro jump-
rpadTy MidX NPOXiAHOK YaCTUHOK BEPXHBLOT OPUXOBOT BEHU peLmnieH-
Ta Ta BOPITHOI BEHW rpadta un 3a paxyHOK aHacTOMO3Y MiX BOPITHOKO
BEHOI0 rpadTta Ta CNAAHXHIYHUM LIYHTOM YE€PEBHOI MOPOXHUHM.

¢ HedizionoriuHa peKoOHCTPYKLIsA — nepepdavae BiAHOBAEHHS Npw-
TOKY B rpadT CMCTEMHOIO BEHO3HOM0 UM apTepiaAbHOro npuToky 6e3
BUPILLEHHA NPOBAEMM MOPTAAbHOI FiNnepTeHsii — BapiaHTM kaBa-nop-
TaAbHOI UM PEHO-MOPTAAbHOI TPAHCMO3MLIN, YM apTepPio-NOPTAAbBHOIO
LUYHTYBaHHSI.

P03BUTOK cUCTEMM TpaHCNAQHTALIl NEYiHKK, B Neplly yepry came
BiA AOHOPA 3i BCTAHOBAEHOK CMEPTIO MO3KY, NoTpebye BUCBITAEHHS
npobaeMu TPOMOO3y NOPTAAbHOT CUCTEMM Y NOTEHUIMHMUX PELIMMIEHTIB
NeYiHKM Ta MOXAMBUX BapiaHTIB iX BUPILLEHHS.

Merta pocAipKeHHA
MpoBecTU PETPOCNEKTUBHUI aHaAI3 PEKOHCTPYKLIT CyAMHHOIO Npw-
TOKY NpW TpaHCNAaHTaLii NeviHk1 B ymoBax TpoM603y BOPITHOT BEHM.
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Marepianu i meToau

3 rpyaHs 2019 no atotnii 2026 poky y BIAAINEHHI TpaHCNA@HTaLi Ta
xipyprii nedviHkn AY «HauioHaAbHWUIA HAyKOBUWIA LEHTP Xipyprii Ta TpaH-
cnaaHToAorii imeHi 0. O. LWanaimosa» HAMH YkpaiHu 6yA0 BUKOHAHO
156 opTOTONiYHMX TPAHCMAAHTALLIM NEeYiHKK, 3 HUX Bia AOHOpA 3i BCTa-
HOBAEHOI CMepPTIO MO3Ky — 126 TpaHcnAaHTauii, 30 - Bip XMBOro
POAMHHOIO AOHOpA.

BianoBiAHO A0 3aBA@Hb AOCAIAXKEHHSA BYAO BUSIBAEHO 9 NaLieHTiB 3
TPOMO030M BOPITHOI BEHMU.

KputepieM BKAKOUEHHS NaLLEHTIB Y AOCAIAXEHHSA BYAO HAAABHICTb AO-
onepauiinHo yu iHTpaonepauiiHo BCTaHOBAEHOIro TpoM603y NnopTanb-
HOi cMCTEMM, WO NOTPebyBan0 BUKOHAHHS PIBHOMAHITHUX METOAMK
PEKOHCTPYKLLT CYAMHHOrO BEHO3HOTO NMPUTOKY A0 rpadTy.

MepeponepauiiiHe 06CTE)XXEHHA XBOPUX

3aranbHOKAIHIUHI AaBopaTopHi Ta IHCTPYMEHTaAbHI METOAM AOCAI-
AKEHHSI BYAM BMKOHAHI BCIM MOTEHLIMHUM peumnieHTamM BiANOBIAHO
AO MPOTOKOAY Mia Yac nepebyBaHHS iX Ha AUCTI OUiKyBaHHS.

MyAbTHCRipaAbHa KOMMN'KOTEPHa TOMorpadiss BUKOHyBaAacCb ANl BU-
3HAUYEeHHS CTyneHa TPoM603y NMopTaAbHOI CUCTEMM, OLIHKU CYAMHHOT
KoAaTepaaisaLii Ha GOHi AeKOMNEHCOBaHOI MOPTAAbHOI rinepTeH3ii Ta
MOXAMBUX BapiaHTIB BUKOHAHHS CYAMHHO-PEKOHCTPYKTMBHOIO eTany.

MicrsonepauiiHe BepeHHA

MicrsonepauinHi yCKAaAHEHHS Ta A€TaAbHICTb OLLIHKOBAAMCb NPOTS-
rom 90 AHIB MicAs NPOBEAEHHA TpaHCNAaHTaLi neyiHkM/abo 3a yac
nicasonepaliHoro nepebyBaHHA XBOPOro y cTalioHapi. MNicasonepa-
LiMHI YCKA@AHEHHA KnacudikyBaAnch 3a wWwkanoto Clavien-Dindo 3 ok-
PEMUM aKLEHTYBaAHHAM Ha KAIHIYHO 3HAUYMMUX YCKAGAHEHHSAX (grade
[l1-1V). CnocTepexeHHA 3a XBOPUMU BKAKOUYANO B cebe NpoBEAEHHS
KT OUI ta OF'K KOXHi 3-6 MmicAuiB NiCAS BUNIMCKKM XBOPOTO 3i CTallj-
OHapy NPOTAroM NepLLOro PoKy, 3 MOAAABLUMM LLLOPIYHUM PaAiOAOTiy-
HUM KOHTPOAEM.

Pe3yAbTaTti

MpoTAromM AOCAIAXEHHS Yy BiAAIAEHHI TpaHCNAQHTaUT Ta Xipyprii ne-
YiHkn AY «HauioHaAbHUIM HAyKOBWMIM LEHTP Xipyprii Ta TpaHCNAA@HTOAO-
rii imeHi O. O. LanimoBa» HAMH Ykpaiiu 6yno BUKoHaHO 156 opTo-
TOMIYHUX TPAHCNAAHTALIM NeviHkK, 3 HUX 9 (5,8 %) TpaHCNAaHTALIN
neviHk1 peumnieHTam 3 AlarHOCToBaHUM TPOMO030M BOPITHOI BEHM.
3aranbHa XapakTepucTUKa XBOPUX NpeAcTaBAeHa B Tabauui 1.
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Tabauua 1. 3aranbHa KAIHIUHA XapaKTepUCTUKa NauieHTiB 3 TPoM6030M BOPITHOI BEHMU.

Nauient | Cratb Bik, p Etionoris umpo3sy Ctyniib Tpom603y BB* | MELD**
1 Yon 33 KpunToreHHuM Grade IV 38
2 XiH 53 BipycHui renatut C Grade IV 27
3 XKiH 23 AyTOIMYHHUI Grade IV 37
4 Yon 21 BipycHui renatut C Grade Il 34
5 Yon 65 TOKCUUYHUI Grade lll 29
6 XKiH 63 AyTOIMYHHUI Grade Il 27
7 XKiH 58 BipycHuii renatut C Grade lll 31
8 Yon 47 BipycHui renatut B Grade Il 30
9 Yon 41 BTOpUHHKUI BiniapHUiA Grade Il 28

24

*— BIAMOBIAHO AO KAacudiKauii Yerdel,
** — Model for End-Stage Liver Disease - YUACAOBMI NOKA3HWK, LLLO BUKOPUCTOBYETLCS AASI
OLiHKM BaXKOCTi NOTEHLiMHOIO peuunieHTa neviHkM Ta NPOrHo3yBaHHA AETaAbHOCTI.

MepeBaxxHa BiAbLLICTb NALLIEHTIB NPeACTaBAEHa XBOPUMM MOAOAOTO
Ta CeEPeAHbOro BiKy BIAMOBIAHO AO BikOBOI knacudikauii BOO3, 3 npu-
6AM3HO PIBHWM PO3MOAIAOM BIAMOBIAHO AO CTaTi Ta BUCOKMM MOKas-
HUkoM MELD nia yac nepebyBaHHS B AUCTI O4YikyBaHHA. 3BepTac Ha
cebe yBary naujeHT 3 BTOPUHHUM BiAiapHUM LMPO30M, LLO PO3BUHYB-
CSi BHACAIAOK BacKyAOBIAiapHOTO MOLLIKOAXEHHS MiA Yac BUKOHAHHSA
AanapoCKOMiYHOT XOAELMCTEKTOMII 3 BapiaHTOM CYAMHHOTO YPaXeHHS,
O YHEMOXAMBAKOBAB BUKOHAHHSA PEe3eKLii NeviHkM 3 MeToto Moro
KopeKLji. TPoM603 BOPITHOI BEHW B AQHOMY BUNAAKY BUHWK Ha QOHi
MHOXWUHHUX PELMAMBYHOUMNX EMI30AIB FHIMHOIO XOAQHTITY.

B 6 Bunaakax (66,7 %) iHTpaonepaLiinHo 6yAO BUKOHAHO €BEPCIiiHY
TPOMOEKTOMItO 3 BOPITHOI BEHU (4 BUMAAKK) Ta 3 BOPITHOI Ta BEPXHbOT
6pUXOBOI BEH (2 BUNAAKKW) 3 BIAHOBAEHHAM 3aA0BIAbHOTO KPOBOTOKY,
11O 6YAO MIATBEPAXEHO Bi3yaAbHO OLLIHKOK MPU AEKAAMIIHTY BOPIT-
HOI BEHM AO MOYATKY BUKOHAHHA PEKOHCTPYKTMBHOIO eTany Ta iHCTpy-
MEHTAABHO LUAAXOM BWKOHAHHA AOMAEpPY rpadTy MiCAS BUKOHAHHA
CYAMHHUX PEKOHCTPYKLN.

B 2 Bunaakax 6yna BUKOHaHa ¢i3ionoriyHa peKoHCTPYKLLiS BEHO3HO-
ro NPUTOKY 3@ PaxyHOK BUKOPUCTaHHS iHTEPNO3ULIMHOIO jump-rpadty
MiX NPOXIAHOK YaCTMHOK BEPXHLOI BPWXOBOI BEHW pelunieHTa Ta
BOPITHOI BeHW rpadta. Y akocTi jump-rpadty byra BUKOPUCTaHa MO-
HOOAOKOBO BMAIAEHA Y AOHOPA 3i BCTAHOBAEHOK CMEPTHO MO3KY iHb-
papeHanbHa yactuHa HIB 3i 3AyXBUHHUMW BEHAMMU.

B 1 Bunaaky byna BUKOHaHa ¢i3ionoriyHa PEKOHCTPYKLA BEHO3HO-
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ro MPUTOKY 3@ PaxyHOK HakKAaAaHHA PEHO-NOPTAaAbHOMO0 aHacToMO3y
MiX AiBOKO HUPKOBOIO BEHOKO peuunieHTa Ta BOPITHOK BEHO rpadTta.
Di3i0N0riUHICTb AGHOTO BapiaHTy PEKOHCTPYKLIT 3abe3nevyBanach Ha-
ABHICTIO CMAEHOPEHAABHOTO LUYHTa Y peumnieHTa, 3a paxyHOK SIKOro i
BiaOyBaBCA BiATIK BEHO3HOI CIA@HXHIUHOT KPOBI AO rpadTy.

XapakTep, yactota nicasonepauiinHUX YCKAAAHEHb Ta iX rpapalis
3a Knacuoikauieto Clavien-Dindo, nicasionepauinHa AeTanbHICTb BiAO-
6paxeHi B TabauLi 2.

Tabauua 2. MicraonepauiliHi YCKAAQAHEHHA Ta AeTaAbHICTb Yy peuunieHTiB 3 Tpom6030M

BOPITHOI BEHU

MNauieHt | Tpom603/cTEeH03 Grade llI-IV MoBTOpHE ONEpaTuBHE

NeTanbHicTb

nopTaAbHOi CUCTEMHU CDC* BTpPyYaHHA
1 CreHo3 + + +
ANCTaAbHOIO (AiryBaHHA AOAATKOBOIO (51-wa poba)
aHacTtomoasy CMAEHO3AYXBMHHOIO
jump-rpadty LUyHTa)

CTeHTyBaHHSA CTEHO3Y

jump-rpadty

ANCTaAbHOIoO aHaCToOMO3Yy

2 - - - ]
3 - + - -
4 - + - -
5 B, - B, _
6 - B, - -
7 - - . -
8 - + - -

* - BianoBiaHO A0 The Clavien-Dindo classification.

lMoBTOpPHE OnepaTMBHE BTPyYaHHA Yy nauieHTa 1 nepeabadvano Ai-
ryBaHHA AOAATKOBOIO CMAEHO3AYXBMHHOTO LUYHTa, TOAI SIK Ai@arHOCTO-
BaHMI Ha 12-Ty nicasonepauiiHy A0By CTEHO3 AUCTAaAbHOIO aHacTo-
MO3y jump-rpadTty notpebyBaB BUKOHAHHSI CTEHTYBaHHSI CTEHO3Y
B HEBIAKAGAHOMY MOPSAAKY 3 AOCATHEHHAM 3aA0BIAbHOI MPOXiIAHOCTI
aHacTomMo3y. YcknapHeHHs Grade llI-1IV CDC y iHWwKx xBopux 6yAn
NPEACTaBAEHI PIAMHHUMM CKYMYEHHSIMUW YEPEBHOI MOPOXHUHM, LLO
notpebyBano BUKOHAHHSA APeHyBaHHS Nip Y3-KoHTpoAeM. OAMH peuu-
NIEHT 3 IHTEPMNO3ULIMHUM jump-rpadpToM nNomep Ha 51-y n/onepauii-
Hy AOBI Bia CENTUUHUX YCKAAAHEHD.
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06roBopeHHA

TpaHcnAaHTalis nedviHKK npeacTaBase coboro ornepaTvBHE BTPY-
YaHHSA, KOTpPe BKAOUAE B cebe AK AUCEKLINHO-Pe3eKLinHUI, TaK i
CYAMHHO-PEKOHCTPYKTUBHMIA eTann. He3Baxatunm Ha CTaHAapTM30-
BaHiCTb OCHOBHMX MIAXOAIB AO BUKOHAHHS OMEPaTUBHOIO BTPYYaHHS,
PEKOHCTPYKLIA BEHO3HOIO CyAMHHOIO MPUTOKY AO TPaHCMNAQHTOBaHOI
nedviHku 36epirae neBHy BapiaTMBHICTb BHACAIAOK MOXAMBOIO TPOM-
603y NOPTaAbHOI CUCTEMU peumnieHTa. BpaxoBytoun AOBOAI LLIMPOKY
PO3MOBCHOAXEHICTb TPOMO0O3Y NMOPTAAbHOI CUCTEMM Y NALIEHTIB 3 LK-
PO30M MEYiHKK, LLO 3a NeBHUMU pxepenamu pocarae 30 %, NUTaHHSA
BMOOpPY 3aA0BIAbHOIO BapiaHTy PEKOHCTPYKLIT 3aAULLAETLCA AOCI ak-
TyaAbHUM.

MpeAcTaBAEHE AOCAIAKEHHS Binobpaxae 5-piuHMi AOCBiA BUKOHAH-
HSI TPaHCMAAHTaLT NeYiHK1 Y peumnieHTiB 3 TPOM6030M NOPTaAbHOI CHC-
TEMUY BIAAINEHHI TPAHCMAaHTaUji Ta Xipyprii nedinkm AY «<HalioHaAbHUI
HayKOBWI LEHTP Xipyprii Ta TpaHcnAaHToAorii imeHi O. O. LanaimoBa»
Y BUTASIAL cepii KAIHIYHMX BUNAAKIB.

Hamn 6yno AOCArHYTO 3aA0BiAbHI MOKA3HWKKM MicAsionepauinHmnx
YCKAAAHEHb Ta AETAAbHOCTI Yy peumnieHTiB 3 TPOMO030M NOpTaAbHOT
CUCTEMM, AKi € CNIBCTaBHUMU 3 NOKA3HUKaMU, OTPUMAHUMU MPU BU-
KOHaHHI TpaHCNAQHTaLLi NeYiHKM PELMNIEHTIB 3araAbHOI rpynu. B Ton
X€e Yac OTPUMaHi YCKAGAHEHHS Y MalieHTa, KOTPOMY BMKOHYyBanacbh
PEKOHCTPYKLIS Y BUIASIAI iHTEPNO3ULIMHOIO jump-rpadTy, NOKa3ytoTb
HasABHY TEXHIYHY CKAAAHICTb MOrO BMKOHAHHS, HEOOXIAHICTb peTenb-
HOrO PaAiOAOTIYHOIO KOHTPOAKD B MicAsonepauimHoMy nepioai Ta Ko-
PEKLIT BUHUKAMX TEXHIYHWMX YCKAGAHEHD Y HEBIAKAAAHOMY MOPSAKY AAS
3abe3neyeHHs 3ap0BiAbHOI Nepdy3il TPaHCNAAHTOBAHOI NEYiHKM.

BucHoBkM

Tpom603 BOPITHOI BEHUM Y MOTEHLIMHOIO peummnieHTa neviHk1 noTpe-
6ye iHAMBIAYyaAbHWI Ta BapiaTUBHWUIA MiAXiA AO BUKOHAHHA BEHO3HOI
CYAMHHOI PEKOHCTPYKLi MPUTOKY NPW TPpaHCMNAAHTaLii MeYiHKKM Ha oc-
HOBI AK @aHaTOMiUHUX, TakK i Gi3IOAOTIYHO-TEMOANHAMIYHUX AQHMX.
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Venous Inflow Reconstruction During Liver
Transplantation in Patients With Portal Vein
Thrombosis

0. Yu. Usenko, O. V. Hrynenko
State institute "Shalimov's national scientific center of surgery and transplantation to National
academy of medical sciences of Ukraine”

Background. Liver transplantation is the only treatment for patients with decompensated
end-stage liver disease. Recipient portal vein thrombosis is associated with increased
mortality risks both pre- and post-transplant, and is associated with higher technical
complexity of the surgical procedure.

The aim of this study is to conduct a retrospective analysis of vascular inflow reconstruction
during liver transplantation in the setting of portal vein thrombosis.

Materials and methods. From December 2019 to February 2026, 9 liver transplants
were performed in recipients with portal thrombosis in the Department of liver
transplantation and surgery of State institute "Shalimov's national scientific center of
surgery and transplantation to National academy of medical sciences of Ukraine”. The
general characteristics of the patients, the indicators of postoperative complications and
mortality were studied.

Results. In all cases, physiological reconstruction of the vascular venous inflow was
performed, in 6 cases in the form of eversion thrombectomy from the portal vein with
subsequent end-to-end anastomosis, in 2 cases - interpositional jump graft between the
portal vein and the superior mesenteric vein, in 1 case - reno-portal shunting. Clinically
significant postoperative complications were noted in 3 recipients, 1 patient died on the 51
postoperative day from septic complications.

Conclusions. Portal vein thrombosis in a potential liver recipient requires an
individual and variable approach to performing venous vascular inflow reconstruction
in liver transplantation based on both anatomical and physiological and hemodynamic
characteristics.
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BUKOPUCTAHHA MapriHaAbHOro AOHOPCbKOIo cepusf AK
epEKTUBHUMU LUAAX AO PO3LUMPEHHSA NYAY AOHOPCbKUX
opraHiB npy BUKOHaHHi TpaHCNAAHTaUii cepusa

Pe3tome

Bctyn. KputuuHKit AediumT AOHOPCbKUX OpraHiB € OCHOBHO NPOBAEMOIO Yy CBITi LLIOAO 3a6€e3-
neyeHHs NoTpebu y AikyBaHHI NaLLi€HTiB 3 TePMiHAaAbHOO CTaAi€to 3axBOPtOBaHHA cepus. OAHUM
3 LWIAAXIB PO3LUMPEHHSA NMYAY AOHOPCbKMX OpraHiB MOXe BUCTynaTu PO3LUMPEHHST KPUTEPIIB AN
BiABOPY AOHOPCbKMX CEPAELL 3 BUKOPUCTAHHSAM Tak 3BaHUX «<MapriHaAbHUX AOHOPIB».

MeTor Halloro AOCAIAXEHHA BYyAO MpoaHaAidyBaTW paHHi Ta BiaAAAEHI pPe3yAbTaT BUKOPW-
CTaHHS cepAeLb Bip MapriHaAbHUX AOHOPIB NPU NPOBEAEHHI OPTOTOMIYHOI TPAHCMNAaHTAaLi cepus
Y NaLiEHTIB 3 TEPMIHAABHOIO CTAAIEID XPOHIYHOI CEPLEBOI HEAOCTATHOCTI.

Marepianu Ta meToauU. Y nepioa 3 rpyaHss 2019 no xoBTeHb 2024 pOKYy KOMaHAOH 3 TPaHC-
naaHTauji cepusa AY «lHetutyT cepusa MO3 Ykpainu» byno npoBeaeHo 106 TpaHcnAaHTalin cepus.
Y 39 (36,7%) BMNaaKkax npu OpTOTONiYHINM TpAHCNAAHTaLIT cepus HaMK BUKOPUCTOBYBAAWCA cep-
LS Bip TaK 3BaHWX «<MapriHaAbHUX» AOHOPIB, Y 67 BUNaAKax BUKOHAHO OPTOTONIYHY TPAHCMNAAHTa-
Lit0 cepus BiA KAGCUUYHUX AOHOPIB.

Pe3yabTat. Kputepisami MapriHaAbHOCTI AOHOPa BUCTynaAun notpeba y perioHapHin Hopmo-
TEPMIiUHil Nnepdysii, cNiBBIAHOLLEHHS MiX Macot AOHOpa Ta peumnieHTa <0,8, HasBHICTb CynyT-
HbOI KapAioXipypriyHoi NaToAorii AOHOPCLKOrO opraHa (notpeba y peBackyAapu3allii, KopekLi
KA@MaHHOI BaaM), MOAOBXEHWI yac ilemii AOHOPCbKOro opraHa binblie 240 xBUAWH, ABO-He-
CYMICHIiCTb, HafABHICTb BPOAXEHOI Baau cepus. [IpoBeAeHHA 0PTOTOMiIYHOI TpaHCNAaHTaLIi cepus
BiA MapriHaAbHUX AOHOPIB 3a6e3neUnAo pesyAbTaTh, CriBCTaBHI K Y PaHHbOMY, TakK i y BiaAane-
HOMY nepioaax i3 pesyAbTataMu TpaHCMNAaHTaLii CTaHAAPTHUX AOHOPCHKUX CEPAELLb.

BucHoBKU BUKopUCTaHHS cepaelb MapriHaAbHUX AOHOPIB He BNAMBAE CYTTEBO Ha AOBIOCTPO-
KOBi pe3yAbTaTV TPaHCMAaHTaLii cepus, WO AO3BOASIE ICTOTHO PO3LUMPWUTM MYA AOHOPCBKUX Op-
raHiB, 0COOAMBO AAS MALEHTIB 3 BUCOKUM CTaTyCOM Ha AUCTI OYiKyBaHHS.

KArouoBi cAroBa: TpaHCNAaHTaLia cepus, MapriHaAbHi OpraHn, AOHOPCbKWUI OpraH, LUTYYHWUIA
KPOBOOOIr.

Betyn

TpaHcnNAaHTaLUIs cepus € KPUTUUYHO BaXXAMBOKO MPOLLEAYPOID AAS
nauieHTiB i3 TEpMiHAaAbHOK CEPLEBOK HEAOCTATHICTIO, ika € OCTaH-
HbOK CTaAIED CepLeBO-CYAMHHUX 3aXBOPHOBaHb, KOAU iHLII METOAM
AiKyBaHHS, 30KpeMa MeAMKaMEHTO3Hi Ta XipypriyHi, HeebekTmBHi [1].
Lis onepauis € eAMHUM cNOCO60M 3HAYHOTO NMOKPALLEHHS TPMBAAOCTI
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XKUTTS Ta SKOCTI XUTTA NaLEHTIB, AKi CTpaXAalTb BiA BaXKUX cep-
LUEBUX MATOAOTIN, TaKMX AK AMAATaLiMHA Kapaiomionaris, ilemivyHa
xBopoba cepua Ta iHWi popmu cepueBoi HepocTaTHOCTi [2]. OaHaK
TPpaHCMNAaHTaLA cepus Mae obMeXeHy AOCTYMHICTb vepe3 AediuuT
AOHOPCbKUX OpraHiB, WO € rmobanbHO MPOBAEMOID, 30KpeMa B
KpaiHax €sponu 1a CLUA [3, 4].

MepLi nioHepu TpaHcnAaHTaLji cepusa BU3HAUMAM Habip KpuTepiis
AASL iAEaNbHUX AOHOPIB, SIKi BKAKOUYAAM BiK MeHLLEe 35 pokiB, Yac iwemii
MeHLle 4 TOAMH i BIACYTHICTb illemiuHoi xBopobu cepusa [5]. OpHak
Taki «ineanbHi KpuTepii» cyTTEBO 0OMEXyBaAU NMYyA AOHOPCbKUX OpraHiB.

Ha cboroaHi Ha AucTi ouikyBaHHA AY «|C MO3 YkpaiHu» 3HaXoAMTbCA
noHaa 200 naujieHTiB, Wo noTpebyroTb TpaHCNAAHTaLl cepls, OAHaK
KiAbKICTb AOHOPCbKWX OpraHiB He Moxe 3aA0BiAbHUTK noTpeby. Oa-
HUM i3 MOXAMBUX PilLiEHb LbOr0 NMUTAHHA € PO3LUMPEHHA KPUTEPIiB
BiAGOPY AOHOPIB LUASIXOM BKAKOUEHHS Tak 3BAHUX «<MapriHaAbHUX AO-
HopiB» [6, 7]. Lle MoXyTb ByT1 AOHOPW CTapLLOroO BiKy, 3 KOHTPOAbO-
BAHUMW XPOHIYHMMM 3aXBOPIOBAHHAMM, CEPLEBO-CYAMHHWMMU NaTo-
AOTiISIMM, SIKi NOTPEBYIOTb BUCOKUX AO3 iIHOTPOMHMX npenaparis, abo
HaBiTb AOHOPM, Y IKMX BipABYAaCs LMPKYAATOPHA 3ynuHKa [8].

MeToto HaLoro AOCAIAKEHHS ByAO NpoaHaAidyBaTh paHHi Ta Biaaa-
AEHi pe3yAbTaT BUKOPUCTaHHSA CEPAELb BiA MapriHaAbHWUX AOHOPIB
npu NPOBEAEHHI OPTOTOMIYHOI TPAHCNAAHTAUIi cepus y NaujeHTiB 3
TEPMiIHAAbHOIO CTAAIEID XPOHIYHOI CEPLIEBOI HEAOCTATHOCTI.

Marepianm Ta meToau

AOCAIAKEHHA NPOBOAMAOCS BiAMOBIAHO AO T€AbCIHCBKOI AeKAapaLlii
Ta cxBaneHO KomiteTom 3 eTuku IHeTuTyTy cepua MO3 YkpaiHu. 3ropa
nauieHta byna ckacoBaHa 4epe3 PEeTPOCNEKTUBHUIA AM3AMH AOCAIA-
XEHHSA Ta BUKOPUCTAHHA aHOHIMHUX AQHUX, K BU3HAYEHO KoMiTeToM
3 ETUKM.

XapakrepucTUKa nonyaauii

Y pob0Ti PETPOCNEKTUBHO NPOAHAAI30BaHO yCi BUNAAKK TpaHCNAGH-
Tauii cepus, Aki 6yAn NPoOBEAEHI KOMAHAO 3 TpaHCMAaHTaLi cepus
AY «IC MO3 Ykpainu» BnpopoBx 2019-2024 pp. K cepen AOPOCAUX,
Tak i cepea AiTen. Kputepismu mapriHaabHOCTI AOHOpa BUCTYNaAu
notpeba y perioHapHiin HopmMmoTepMiuHin nepdysii [9, 10], cniBBiAHO-
LLEHHS MiXX Macoto AOHOpa Ta peumnieHta <0,8, HAABHICTb CyNyTHbLOI
KapaioxipypriuHoi natoaorii AOHOpCbKOro opraHa (notpeba y pesa-
CKYAIpM3aLlii, KOPEKLIi KAanaHHOI BaaM), MOAOBXEHWI yac ilemii Ao-
HopcbKkoro opraHa binblue 240 xBUAMH, ABO-HECYMICHICTb, HAsiBHICTb
BPOAXEHOI BaaK cepus.

OproToniuHa TpaHCNAAHTaLiA cepuA

OprToToniyHa TpaHCNAaHTaLia cepus NPOBOAUAACH YEPE3 CEPEAUH-
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Hy CTEPHOTOMIlO 3 CEAEKTUBHOK KAHIOAALED BEPXHbOI Ta HUXHbOI
NMOPOXHUCTOI BEHWU. PeumnieHTn, SKMM NPOBOAMAK NepeaonepaLlinHo
eKcTpakopnopanbHy mMembpaHHy okcureHauito (EKMO) 3 npuBoay
cepueBoi NIATPUMKM, ByArM NepeBeAEHi Ha anapaT LTYYHOrO KPOBOO-
6iry 3a AONOMOrOH0 iCHYHOUMX KaHOAb. BoaHOUac, 3a HasiBHOCTI AiBO-
LLAYHOUKOBOro 06xoay abo kapaioxipypriyHoi onepauii B aHaMHe3i
NPOBOAMAACS KaHIOAALA CTErHOBOI apTepii Ta BEHU. AAA NaLJEHTIB,
AKi He oTpumyBaan EKMO, AiBOLIAYHOUKOBWIA 0OXiaA UM MOBTOPHY
onepakwito, aptepiaAbHa KaHIOAALA Byaa PYyTUHHO BMKOHaAHa B AMC-
TaAbHOMY BipAiIAl a0pTh. LLLo6 MiHiIMI3yBaTK Yac LUTYYHOro KpoBoobiry,
ceple peuunieHTa ByA0 EKCNAAGHTOBAHO 6e3nocepeAHbo Nepea Haa-
XOAXEHHSIM cepusa AoHopa. Cepus AOHOPIB 3axuwanu iHdysieto 4 °C
po3urHy HTK (Custodiol®; Kdhler Chemie GmbH, Bensheim, Himeu-
yrHa) npoTAromMm 8 XBUAKH nepea 36opom. 3ibpaHe ceple NpoM1Banu
po3umMHoM HTK i TpaHcnopTyBaAM 3a AOMOMOIOK Maketa 3 AbOAOM
Yy XONOAOBOMY KOHTEMHepi abo y crnewjanbHii XOAOAMAbHIN Kamepi 3
NOCTiMHOO NiTpMMKOoto Temnepatypu 8 °C. CTaHAapTHa TEXHiKa ABO-
KaBaAbHOr0 aHacToMo3y byaa BUKOHaAHa B MAAHOBOMY MOPSIAKY.

Bia6ip AaHux

MpoBoaAKBCA Biabip AoonepauinHux, iHTpaonepaLliiHmx Ta nicasone-
pauiMHKX AaHKWX. Ha poonepauirHoMy eTani npoBoauBes 36ip aHTpoO-
NOMETPUYHUX Ta AeMorpadiyHUX NOKa3HMUKIB AOHOPIB Ta PELMMIEHTIB,
rpynu KPOBi AOHOPIB Ta PELMMIEHTIB, MPUUYMH CMEPTI MO3KY Y AOHOPIB
Ta CepueBOi HEAOCTATHOCTI Y PELMNIEHTIB, AQHUX 3@ KOMOPOBIAHICTb,
BUXiAHUX pe3ynbtaTiB EXO-KI (dpakuis BUKMAY AIBOTO LUAYHOUKA, KiH-
LIeBOAIACTOAIUHMIA 06’EM AIBOTO LLAYHOUKA, TUCK Y AErEHEBIIN apTepii),
piBeHb N-KiHLLEBOro NponenTMAy HaTpinypeTuuHoro ropmoHy (NT pro-
BNP), craTycHiCTb peumnieHTiB, TPUBaAICTb NepebyBaHHSA Ha AWCTI
OUiKyBaHHS, KpOC-MaTy peakLii, MapriHaAbHICTb AOHOpPa.

Ha iHTpaonepaljiiHoMy eTani aHaAi3yBaAMCb TPMBAAICTb ileMmii pAo-
HOPCbLKOrO OpraHa, TPMBAAICTb LUTYYHOTO KPOBOODBIry Ta nepeTnckaH-
HA a0PTH, HAsABHICTb CYNYTHIX KapAiOXipypriyuHUX BTpyYaHb, KPiM OpToO-
TOMIYHOI TPaHCMNAaHTaUIi cepus.

B nicasonepauitHoMy nepioai NpoBOAMAACS pPeecTpalis YCKAAA-
HEeHb, TaKUX K NEPBMHHA AMCOYHKLIA rpadTy, MHEBMOHIi, KALIKOBI
PO3AAAM, IHCYALTH, IHPEKLIMHI YCKAAAHEHHS, TPUBAAICTb NepebyBaH-
HA Y BiAAIAEHHI iIHTEHCMBHOI Tepanii (BIT), rocnitanbHa A€TaAbHICTb Ta
BiAAAAEHE BUXMBAHHS.

CTaTUCTUUHUI aHaAi3

B ocHOBHOMY pe3yAsTat MOBIAOMAAAU AK cepepHe (M) + cTaHAap-
THe BiAXMAEHHS (SD). Y pasi HEHOPMaAbHOTO PO3MOAIAY PE3YALTaTIB
AaHi nopaBanmca sk MepiaHa (Me) i 1-1 (Q25), i 3-11 (Q75) KBapTUAI —
Me (Q25; Q75). Mpn HOpMaAbHOMY PO3MOAIAI AAHMX AASI BU3Ha-

ISSN 2788-4740. TpaHcnAaHTalis Ta WTy4Hi opraHu. 2026. Tom 4, Ne 1-2



YEHHA AOCTOBIPHOCTI CTaTUCTUYHMX MOKA3HWKIB BUKOPWUCTOBYETHCA
t-kputepin CTbIOAEHTA, @ B TOM Xe yac, 3a BiACYTHOCTi HOPMaAbHOIO
po3MoAiAy — HenapameTpuuHuin U-kputepit MaHHa-YiTHi. AAs aHanAi-
3y KaTeropianbHMX 3MIiHHMX, TaKMX AK 4yacToTa nicAsonepauinHux
YyCKAAAHEHb B 000X rpynax, BUKOPUCTOBYBaAWM KPUTEPIN X2 (xi-kBa-
Apat) MipcoHa abo TouHUKM kKputepin diwepa (y BIAMOBIAHUX BUMNAA-
Kax). OAHODAKTOPHUIN AMCNEPCIMHUIM aHaAI3 MPOBOAMBCA AAA OLLIHKM
3MiHM BiKy AOHOPIB 3aA€XHO BiA POKY TpaHCNAaHTaUii cepus. Kpusa
BWXMBaHHA KannaHa-Mavepa BUKOPUCTOBYBanacsa AAA aHaAidy BuW-
XUBaHHA. BiamiHHocTi npu p < 0,05 (95,5%) BBaxaAMcst AOCTOBIpP-
HUMW. AAST @aHaAi3y OTPUMaHKX AaHMX BMKOPMCTOBYBAAW Mporpamy
cTatucTYHoi 06pobkm paHmx JASP.

Pe3yabTaTti

3aranbHa iHpopmauin

Y nepioa 3 rpyaHs 2019 no xoBTeHb 2024 poKy KOMaHAOHO 3 TpaHC-
naaHTauii cepusa AY «HctutyT cepua MO3 YkpaiHu» 6yro NpoBeAEHO
106 TpaHcnAaHTauin cepuga (puc. 1). Y 39 (36,7%) Bunaakax npu op-
TOTOMIYHIM TPaHCMAAHTALIl cepua HamMu BMKOPUCTOBYBAAMCA cepus
BiA TaK 3BaHMX «MapriHaAbHUX» AOHOPIB, AKi CkAaAuM rpyny A. B ol xe
yac, 67 BMNaAKiB OPTOTOMNIYHOT TPAHCNAAHTALi cepus, A€ 3aCTOCOBY-
BaAMCS cepus BiA KAACUYHKUX AOHOPIB CKAaAK rpyny b.

3aranom y rpyny A BiAHECEHO AOHOPIB, AKUM AASI TPEKOHAMLIFOBAH-
HA NPOBOAMAACSA HOpMOTEPMiYHa perioHapHa nepoysis (11 (28,2%)
BUMNAAKIB), CMiBBIAHOLIEHHSA MiX Macol AOHOpa Ta peuunieHta <0,8
(8 (20,5%) BMNaAKiB), 3 MOAOBXEHMM 4acoM iliemii AOHOPCbKOro
opraHa (y 6 (15,4%) Bunaakax), 3 HeobxiaHicTio npoBepeHHA AKLL
UM KopeKLIii knanaHHoT natoaorii (no 4 (10,3%) BUNaaku), 3 HeobXxia-
HICTIO cTeHTyBaHHA (3 (7,69%) BunaakiB), yepe3 ABO-HeCyMiCHICTb
(y 2 (5,13%) Bunaakax) Ta yepes onepadito 3 NpPUBOAY BPOAXKEHOT
Baau cepus (B 1 (2,56%) Bunaaky) (puc. 1).

XapakrepucTuka AOHOpIiB

MepiaHa Biky AOHOPIB Ckanapana 47 (39,75; 52) pokiB, npuyomy
HaMMOAOALLOMY AOHOPY BUABASINOCH 4 POKM, TOAI K HacCTapLiomy —
72 poku. AoHOopK B 060X rpynax AOCTOBIPHO Mix cobo He BiApis-
HAAUCA LLOAO aHTPOMOMETPUUYHUX Ta AemMorpadiyHuMX NOKa3HUKIB
(p>0,05) (Taba. 1).

HalyuacTilor npuurMHO cMepTi MO3KY B 060X rpynax BUABAAAWUCA
iLLeMIYHMI IHCYABT Ta remMopariyHui iHCYAbT, 3HAYHO piAlle MPUYK-
HOIO BUCTyMaAa YepernHo-Mo3KoBa TpaBMa (Taba. 1).

XapaKtepucTUKa peuunieHTiB

3aranom, 90 (84,9%) peuunieHTiB BUSBAAAMCA 0cobBaMKU YOAOBI-
yoi cTaTi. MeaiaHa Biky cknapana 48,5 (34; 55,75) pokiB, Npu LbOMyY
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106 sunajaxis OTC
2019-2024 pp.

| }

I'pyna A (n=39) I'pyna b (n=67)
MapriHaibHi JOHOPCBKI CepIs CranpapTHi JOHOPCHKI CepList
!
- HPII (n=11)
- HM3II (n=8)

- [lomomxenwuii yac imemii (n=6)
- PeBackynspusaris (n=7)

- Knanmanta narosnorist (n=4)

- ABO-HecymicHicTh (n=2)

- BBC (n=1)

Puc. 1. Cxema Bia6opy naujieHTiB y AOCAIAKEHHA

Mpumitkn. OTC - opTtoToniyHa TpaHcnAaHTauia cepuq; HMA - HopmoTepmivHa nepdyais
AoHopa; HM3I - HeBiANOBIAHICTE MacOBO-3pPOCTOBOro nokasHuka; BBC - BpoaxeHa Bapa
cepus.

Tabanua 1. XapakrepucTuka AOHOpIB.

Moka3HUKK I'pyna A (n=39) I'pyna b (n=67) p
AHTPOMOMETPUYUHI Ta AemMorpadiyHi NoKasHUKK
Bik, poku 50 (37; 55,5) 46 (42; 50) 0,214
YonoBiua ctatb, n (%) 26 (66,7%) 39 (58,2%) 0,531
3picT, ™ 178 (170; 180) 176 (170; 180) 0,740
Maca Tina, Kr 85 (70; 87) 78 (70; 90) 0,155
lpynu KpoBi, n (%)
(OX()] 16 (41,0%) 23 (34,3%)
A (Il 15 (38,5%) 26 (38,8%)
B (Il 6 (15,4%) 13 (19,4%) 0,583
AB (IV) 2 (5,10%) 5 (7,50%)
MprunHM cmepTti MO3Ky, n (%)
[LuemiyHMIM iHCYABLT 19 (48,7%) 34 (50,7%)
lemopariyHui iHCyAbT 19 (48,7%) 25 (37,3%) 0,188
TpaBmu 1(2,60%) 8 (12,0%)
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HaNMOAOALLWI pPeLmnieHT ByB BikoM 6 POKIB, TOAI K HANCTaAPLLIWUIA —
65 pokiB. PeunnieHT 060X rpyn AOCTOBIPHO MiX CObOHO He Biapis-
HAAUCA AK LLOAO aHTPOMOMETPUUHUX Ta AeMOorpadiuyHMX NMOKaA3HMKIB,
TaK i CynyTHiX 3aXBOPIOBaHb Ta NPUYMH TEPMIHAABbHOI CTAAIT XPOHIUHOT
cepueBoi HepocTaTHOCTI (p>0,05) (Taba. 2).

B TOM Xe yac, y nauieHTiB rpynu A Ha 20,9% (p=0,029) pocToBipHO
yacTiwe ¢ikcyBanaca notpeda B 3aCTOCyBaHHI iIHOTPOMHOI MIATPUMKM
SIK MOCTa AO TPaHCcNAaHTaLji (TabA. 2). biabLue Toro, y nawjieHTiB rpynu A
BUABAAAMCA AOCTOBIpHO BuLLI piBHI NT pro-BNP (1500 (335; 6000)
nr/mA npotn 400 (221; 1750) nr/ma, p=0,019). Ak HacAIpOK, CTa-
TYC PELMNIEHTIB HA AUCTKY OYiKyBaHHS Yy rpyni A 6yB iCTOTHO BULLMM B

nopiBHSAHHI 3 rpynoto b (p=0,001) (Taba. 2).

Tabauua 2. XapaKTepucTMKa peuUnieHTiB.

oKcureHauis

Moka3HUKH l'pyna A (n=39) lpyna b (n=67) p
AHTPOMOMETPUYHI Ta AemMorpadiyHi NOKa3HUKK
Bik, poku 44 (32,5; 57) 49 (35,5; 54,5) 0,704
Yonosiua cratb, n (%) 32 (82,1%) 58 (86,7%) 0,531
3picT, cm 175 (170; 176,5) 178 (173; 180) 0,101
Maca Tina, Kr 79 (60; 90) 80 (69,5; 88,5) 0,275
CynyTHi 3axBoptoBaHHS, n (%)
LlykpoBuit piabet 4 (10,3%) 8 (11,9%) 0,791
®ibpunsuia nepeacepab 23 (58,9%) 38 (56,7%) 0,820
EneKkTpokapaioCcTUMyASiTOP 4 (10,3%) 9 (13,4%) 0,631
Onepalisi Ha cepui B aHaMHe3i 9 (23,1%) 10 (14,9%) 0,291
lpynu KpoBi, n (%)
o () 14 (35,9%) 23 (34,3%)
A (Il 17 (43,6%) 26 (38,8%)
B (lll) 6 (15,4%) 13 (19,4%) 0,608
AB (IV) 2 (5,10%) 5 (7,50%)
MicTt a0 TpaHcnAaHTauii cepus, n (%)
IHOTpOMHa niATpMMKa 32 (82,1%) 41 (61,2%) 0,025
NiBOLLAYHOYKOBMIA 06XiA 2 (5,10%) 0 (0,00%) 0,912
EkcTpakopnopanbHa MemMbpaHHa 3 (7,70%) 3 (4,48%) 0,489
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MpoaoB)XXeHHA Tabauui 2.

MPUUYMHKM XPOHIYHOI cepLeBOi HeAOCTATHOCTI, N (%) €T

AnasiTauinHa kapaiomionartisa

27 (69,2%)

45 (67,1%)

FineptpodiuHa Kapaiomionaris 0 (0,00%) 1 (1,50%)
llwemivyHa Kapaiomionaris 11 (28,2%) 20 (29,8%) 0,571
MyxanHW cepus 0 (0,00%) 1(1,50%)
MicaanoAoroBa kapaiomionaris 1(2,60%) 0 (0,00%)
Exokapaiorpacdia
®paKLia BUKMAY AIBOTO LUAYHOUKA, % 18 (14,5;22) 19 (16;23) 0,295
xg‘o”r%Bﬁfy'agLﬁ(’g”Z‘"” o6'em 289 (202,5:355) | 232 (190:320)| 0,593
TUCK B AEreHEBIN apTepii, MM pT. CT. 45 (35;57,5) 45 (35;55) 0,814
NT pro-BNP, nr/ma 1500 (335;6000) | 400 (221;1750) 0,019
CraTyc peumnieHTis, n (%)
I 6 (15,4%) 2 (3,00%)
Il 0 (0,00%) 9 (13,4%)
1 24 (61,5%) 21 (31,3%)
v 1(2,60%) 6 (9,00%) 0,001
Y 0 (0,00%) 7 (10,4%)
Vi 8 (20,5%) 22 (32,9%)

TpuBanicTb NnepebyBaHHSA Ha AUCTKY OUiKyBaHHSA CEpea pPeummnieHTiB
AOCAIAHWMX TPYN AOCTOBIPHO MidX coboto He BiapisHsanaca (9 (6; 12)
micsiuiB npotu 7 (4,5; 10) micauis, p=0,080) (puc. 2).

12

10 -

JINCTOK O4YiKyBaHHA, MicaLi
[e)]
|

Ipyna A

Puc. 2. TpuBanicTb nepebyBaHHA Ha AUCTKY OUYiKYyBaHHSA
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BcTaHOBAEHHA Napu AOHOP-peLUNnieHT

Hapani y AOCAIAXEHHI HaMW NPOBEAEHUIM aHaAi3 nap AOHOP-pe-
LUMMIEHT LLOAO aHTPOMOAOTIYHOI Ta iIMYHOAOTiYHOT CyMICHOCTI. 3aranom,
MeAiaHa ChiBBIAHOLIEHHA MacKu Tina AOHOP-PELMMIEHT AOCTOBIPHO
He BiAPI3HSIAACS MiX rpynamu pocaipxeHHs (1,05 (0,86; 1,21) npotu
1,00 (0,88; 1,13), p=0,723) (puc. 3).

pyna A Q\

lpyna b - t

° b

: 3:5'.;}5 .-‘°' :' be
I I I I
0.0 0.5 1.0 1.5

CniBBigHOLWeEHHA MacK Tina

2.0

Puc. 3. Po3noain TpaHcnAaHTaUii cepuA 3aAeXHO Bia MacoBOro CniBBiAHOLIEHHA MK

AOHOPOM Ta PeLUNiEHTOM

Y 8 (20,5%) Bunaakax y rpyni A 3Baxaruu Ha 3HauHWK AediuunT
AOHOPCBKMX OpraHiB Ta BMCOKMM CTATyC NALEHTIB TpaHCMAaHTaLIsA
cepus NPoBOAMAACS MPU CriBBIAHOLLEHHI Macu TiAa AOHOP:PELUMNIEHT
MeHLe 0,8, NpnyoMy HaMMEHLLMM AQHUK MOKA3HUK BUSIBASIBCA Ha
piBHi 0,5.

PesynbTatv aHanidy nap AOHOP-PEUMMIEHT 3aAeXHO Bip CTateBoil
NPEHAAEXHOCTI y rpynax AOCAIAKEHHSI NPEACTABAEHO Ha PUCYHKY 4.

LLlo cTocyeTbeca aHaAizy napu AOHOP-pPELMMIEHT 3aAEXHO BiA rpynu
KpPOBI, TO AMLLE Y ABOX MaLi€HTIB rpynu A NPOBOAMAACH Pi3HOrpynHa
TpaHCcMNAaHTaLjs, npuyoMy B 060X BUNaakax peuunieHTam 3 Il (A) rpy-
noto KpoBi ByAO TPaHCMAAHTOBAHO cepule Bia AoHopa 3 O () rpynoto
KPOBi. AOCTOBIpPHOI PIi3HULI MK rpynamMu AOCAIAKEHHS LWOAO nap
AOHOP-PEUMMNIEHT 3aAeXHO BIiA TPynu KpPoBi He crnocrtepirarocs
(p=0,582) (puc. 5).

Takox y rpynax AOCAIAKEHHA HE CnoCTepiranoca AOCTOBIPHUX BiA-
MIHHOCTEW CTOCOBHO PO3MOAIAY TPaHCMNAQHTALM Cepusi 3aAeXHO Bia
pesyabraTtiB Kpoc-matu tecty (p=0,638) (puc. 6).
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Puc. 4. Napu AoOHOpP-peLUnieHT 3aAeXXHO Bia cTaTi
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Puc. 5. Mapu Ao0HOP-peuUnieHT 3aAeXHO Bia rpynu KpoBi 3a cuctemoro ABO
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Puc. 6. Po3noain TpaHcnAaHTaUi cepus y rpynax AOCAIAXKEHHSI 3aA€XHO Bia pesyAbtatie

Kpoc-MaTu TecTy

FocniTaAnbHUI nepioa,

AOCAIAHI Tpynu AOCTOBIPHO He BIAPISHAAMCH MiX COBOK CTOCOBHO
TPUBAAOCTI iLlemii AooHopcbkoro cepus (p=0,554), TPMBAAOCTI LUTYYHOTO
KpoBoobiry (p=0,156) Ta nepeTuckaHHs aopTtn (p=0,088) (TabAa. 3).

MepBUHHA AMCOYHKLIA rpadTy BUSIBASIAACA HAWYaCTILLMM YCKAAAHEH-
HAM B 000X rpynax AOCAIAKEHHS OAHAK 6€3 AOCTOBIPHOI Pi3HULI Mix
HUMmK (5 (12,8%) npotn 6 (8,96)%, p=0,529). Kpim TOro, CTaTMCTUYHOI
Pi3HMLI Yy NaLieHTiB 3 MapriHaAbHUM YK CTaHAQPTHUM AOHOPCBKUM Cep-
LeM LLOAO YacToTM MicAdonepauiMHUX YCKAGAHEHb He crocTepiranocs
(Taba. 5).

OCHOBHVMMWM MPUYMHAMM FOCNITAABHOI AETAaABHOCTI Y rpyni A BUCTYNUAK
nepBUHHa AMCOYHKLUIA rpadTy y 4 BUnapkax 1a B 1 BUNAAKY PO3BUTOK
MOAIOPraHHOI HEAOCTATHOCTI, y Tpyni b — NnepBUHHA AMCOYHKLIA rpadTy
y 4 BMNaAKax, NOAIOPraHHa HEAOCTaTHICTb Y 3 BMMAAKax Ta CEncuc B
paHHbOMY MicAsionepaLiHoMy Nepioai B 1 BUNAAKY.

BapTo 3a3HaumTH, L0 CepeA PeLmMnieHTiB rpynu A AeTanbHICTb 06yMOB-
AEeHa NePBUHHOK AMCOYHKLIED rpadTa BUABAAAACS y 2 BUNAAKaX NiCAA
TpaHcnAaHTaLji cepus BiA AOHOPIB, Wo notpebysaan HPI, B oAHOMY BU-
naaKy — BiA AOHOPA 3 NOAOBXEHMM ilLEeMiYHUM Yacom Ta we B 1 Bunaa-
Ky - 3 CMiBBIAHOLLEHHS MiXK Macol AOHOpa Ta peupmnieHTa <0,8.

AHani3 BWKUBaHHA

MeaiaHa TPMBAAOCTI CMOCTEPEXEHHA Y NALIEHTIB y rpyni A CKAnapana
241 (115; 501,5) pi6 Ta y rpyni b - 506 (246,5; 814,5) aib. Hapani, npo-
BEAEHHS rog-rank TecTy He BUABMAO AOCTOBIPHOI Pi3HMLI MiX rpynamu
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LLIOAO OAHOPIYHOrO (90,0+5,50 (95% Al 79,9-100%) npotn 88,0+4,30%
(95% Al 80,1-96,8%), p=0,709) 1a aBoxpiuHoro (84,0+7,70 (95%
Al 70,1-100%) npotn 88,0+4,30% (95% Al 80,1-96,8%), p=0,709)
BUXUBaHHSA (puc. 7).

Tabauua 3. AHaAi3 NoKasHUKIB rocnitaAbHOro nepioay.

Moka3HUKH Ipyna A (n=39) lpyna b (n=67) p
IHTpaonepauilHi MOKa3HUKK
TpuBaAiCTb iLemii, xB 80 (70-103,75) 80 (70-94,25) 0,554
Tpusanictb LK, xB 128 (100-163,25) | 135 (119,25-161,5) | 0,156
lMepeTnckaHHa aopTu, XB 57 (40-70) 61 (50-75) 0,088
MicAaonepaliiHi NOKa3HUKK Ta YCKAAAHEHHSA

ApeHaxi, 06K 3(2-4) 3(2-3) 0,605
Motpeba B iHOTPOMHMX Npenaparax, 2(1-3) 3(2-3) 0.839
206U
MepBrHHa AMCOYHKUIA rpadTy, n (%) 5(12,8) 6 (8,96) 0,529
MHeBMOHif, n (%) 0 (0,00) 5 (7,50) 0,155
KuwwkoBsi po3naau, n (%) 0 (0,00) 3(4,50) 0,295
IHCyAbTH, N (%) 1 (2.60) 4 (5,97) 0,647
IHEKLINHI yCKAaAHEHHS, N (%) 3(7,69) 1(1,49) 0,060
TpuBanicTb nepebyBaHHs y BIT, p06u 4 (3,25-6,75) 5(4-7) 0,264
ocnitTanbHa AeTanbHICTb, N (%) 5 (12,8%) 8 (11,9%) 0,894

Mpumitkn. WK - wtyyHuin KpoBoobir; BIT - BipAIAEHHS IHTEHCUBHOI TEpanii.

Survival curves
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Puc. 7. BwkuBaHHA Naui€HTIB MiCAA TpaHcnAaHTauii cepuA 3a KannaH-Maep 3aneXxHo Bip,
AOHOPCHKOro cepus
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06roBopeHHA

PesyabTatv Haloro AOCAIAKEHHA NoKas3aAu, Lo, HE3BaXakuu Ha
BaXUYMM BUXIAHWIA CTaH PEUMMIEHTIB, AKMK MPOSABAABCS 4YacCTillO
noTpeboto B iHOTPOMHIM NIATPUMLI Ta NIABULLEHUMU PiBHAMKU NT-
proBNP, a TakoX BULLMM CTaTyCOM Yy AUCTI OYiKyBaHHS, OPTOTONIYHA
TpaHCMNAaHTaLA cepus Bip MapriHaAbHUX AOHOPIB Y Ui KOropTi na-
LieHTiB 3abe3neunna pesyabtati, CNiBCTaBHI SIK Y paHHbOMY, TaK iy
BiAAGAEHOMY Nepiopax i3 pesyAbTaTaMu TpaHCNAAHTaLii CTaHAGPTHMX
AOHOPCbKUX CEPAELLb.

Xouya BUKOPUCTaHHSA cepAeLb BiA MapriHaAbHUX AOHOPIB NPU OpTo-
TOMIYHIM TpaHCNAQHTALi cepus AeAaAi YacTillle BUCBITAIOETLCS B Hay-
KOBIM AiTepaTypi, iX 3aCTOCYBaHHS 3aAULLAETLCA NPEAMETOM AWUCKYCIi
[11, 12].

Halibinblwo npobaeMoto 3aAuLLaETbcs po3pobka Ta YHidikaLlina
YITKMX KpUTEPIIB AAA BM3HAUEHHS MapriHaAbHOCTI AOHOPCBbKMX cep-
Aelb. Y BIACYTHOCTI EAUHUX MIDKHAPOAHO BU3HAHWX CTAHAAPTIB, KOXEH
LEHTP TpaHCNAaHTaUii 3MyLIEeHWMM BCTAHOBAKOBATU BAACHI KpuTepii,
CMMparunCb Ha HAKOMUYEHUIN KAIHIYHWMI AOCBIA, AOCTYMHICTb TEXHO-
AOTiM Ta 0cobAMBOCTI nonyasaLii AooHopiB y perioHi [11, 12, 13]. Ue
NPW3BOAWUTb A0 3HAUHOI BapiabeAbHOCTI B miaxopax A0 Biabopy Ao-
HOPCbKMX OpraHiB, WO MOXe BNAMBATW Ha pPe3yAbTaTu TpaHCNAaHTa-
Uji. Taka HEBU3HAUYEHICTb CTBOPHOE CKAQAHOLL| HE AMLLIE B KAIHIYHIN
NPaKTULi, are My NOPIBHAHHI pe3yAbTaTiB MiX PiBHUMK LEHTPAMM, LLLO
YCKAQAHIOE PO3POOKY YHIBEPCAAbHUX PEKOMEHAALN. AAA BUPILLIEHHSA
Liei npobAemMun HeobxiaHI MacluTabHi 6araToLEeHTPOBI AOCAIAXKEHHS,
AKi 6 AO3BOAMAM PO3POBUTH CTAaHAAPTM3OBAHI KpUTEpIi OLIHKK Map-
riHAAbHMX AOHOPIB, BPAxOBYHOUM PUIMKM AAS PELIMMIEHTIB Ta AOBrO-
CTPOKOBI pe3yAbTaTu TPaHCNAQHTaLli.

Cnupatouncb Ha HAKOMUUEHW AOCBIA i AQHI, Hala MyAbTUAUCLIM-
NAiHapHa KOMaHAa 3 TpaHCMNAaHTaUil cepus COOPMyAtOBaNa Y3ropXeHi
NPUHUMNKU BiaABOPY AOHOPIB. OCHOBHUMUW KPUTEPIAMU €: HEODXIAHICTb
3aCTOCyBaHHS HOPMOTEPMIYHOI perioHapHoi nepoysii, pocTo-maco-
Ba HEBIAMOBIAHICTb (CMIBBIAHOLIEHHA MacKW AOHOPa AO peumnieHTa
<0,8), HasiBHICTb CyNyTHbOI KapAiOXipypriYHOI NaToAOrii AOHOPCLKOrO
opraHa, TPMBAAICTb ilLeMii AOHOPCbKOro cepusa noHap 240 XBUAWH,
ABO-HecyMmiCHICTb Ta HasABHICTb BPOAXEHOI BaAK.

OAHUM 3 KpUTEPIiB MapriHaAbHOCTI AOHOPIB Y HaLLIOMY AOCAIAXEH-
Hi BUCTynana notpeba y HOPMOTEPMIUHIN perioHapHin nepoysii. 3o-
Kpema, BpaxoBytoun poBeaeHy edekTuBHicTb HPIT y AOHOpIB i3 uup-
KYASITOPHOKD CMEPTID HaMK BMPOBAAXEHO BMKOpUCTaHHA HPI aanA
AOHOPIB 3i CMEPTIO MO3KY, i NMOTPEOYOTb AyXe BUCOKUX AO3 HOpa-
APEHaniHy (>1 MKr/Kr/xB) AASt NIATPUMKKM CEPEAHBOTO apTepianbHOro
TMcKy Buwe 50 mm prt. cT. [14, 15].
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TakoX TPaAMLIMHO MPUMHSTE MPaBMAO LLIOAO CMiBBIAHOLIEHHS MacK
AOHOPA i peumnnieHTa B TpaHCNAaHTaLji cepus BUMarae, wob uen no-
Ka3HUK CTaHOBMB He MeHwwe 0,8 [16]. OaHaK y 3B’A3KY 3 MOCTIMHUM
AedILMTOM AOHOPCBHKMX OpraHiB Ta 3pOCTarouoro NoTpeboro B TpaHC-
nAaHTaLii, Le MpaBUAO AEAAA YacTille neperAapaeTbes. 30kpema, y
HaLlin poboTi cniBBIAHOLLIEHHA MiXX Macoto TiAa AOHOPa Ta peummnieH-
Ta cknapano Bipa 0,5 ao 0,8. Po3WIMpPEHHA KPUTEPIIB LLOAO BaroBoi
HEBIAMOBIAHOCTI AOHOPCbKMX CEPAELLb 3 MEHLLOK MacOt akKTUBHO 06-
roBOPHOBANOCS B PAAI MOMEPEAHIX AOCAIAKEHb, OAHAK AOCI BIACYTHIN
3araAbHOMPUNHATUI KOHCEHCYC 3 UbOro NUTaHHa [17, 18].

Tak, Patel Ta cniBaBT. NpoBeAM aHaAi3 Ha ocHoBi 6a3u paHux UNOS,
BKAOUMBLUKM 2078 nauieHTiB 3i CNiBBIAHOLLEHHAM Macu Tina AOHOpa
Ta peumnieHTa meHuwe 0,8 [19]. Y pe3yabTaTi AOCAIAXEHHS ByAO BCTa-
HOBAEHO, LLIO TPAHCNAAHTaLis Cepus Y BUNaAKax i3 HU3bKUM CMiBBIA-
HOLLEHHSIM Macu AOHOpa Ta peumnieHTa € 6e3neyYHo AAA NMEBHMX
rpyn NauieHTiB, 30KPEMa MpPW TPaHCNAAHTaLii MK YOAOBIKaMU, MiX
XIHKaMM, a TaKoX BiA YOAOBIKIB AO XIiHOK.

Cxoxi pesyabtati Byar oTpuMaHi Takox Jayarajan SN Ta Moro ko-
Aeramu, fiKi nokasaau, WO TPaHCMA@HTaLif cepust y nauieHTiB 3i
CNiBBIAHOLIEHHAM Macu Tina AOHOPa A0 peumnieHTa meHwe 0,8 He
acCoUiETLCA 3 MIABULLEHHAM AeTaAbHOCTi [20]. Lle ctocyetbea sk
TPaHCNAAHTaLiN BiA YOAOBIKIB-AOHOPIB AO YOAOBIKIB-PELMMIEHTIB, Tak
i Bip XIHOK-AOHOPIB AO XIHOK-PELIMMIEHTIB, @ TAKOX BiA YOAOBIKIB-AO-
HOPIB AO XiHOK-PELIMMIEHTIB.

LLloaO TpMBAAOCTI iLlemii AOHOPCbKOro opraHa, To HiAbLLICTb TPAHC-
NA@HTaLIMHMX LEHTPIB BU3HAYaOTb ii IK MapriHaAbHUI GaKTop, KOAK
yac iwewmii nepesullye 240 xBuanH [15, 22]. AaHi pesyabrati nia-
TBEPAXYHOTbCA BEAUKUMU BaraTtoLeHTPOBUMU AOCAIAKEHHAMU, Y AKMUX
MOAOBXEHUI uac ilemii 6yr0 BUSBAEHO K daKTop, Lo nepepdayae
NiABULLLEHY A€TaAbHICTb [23].

e opaHMM GakKTOpoM, AKMK MOXE BMAMBATU Ha BWXMBAHHSA pe-
LMMIEHTIB NiCAst TpAHCMNAGHTALi, € HAsBHICTb iLLeMiuHOT XBopobu abo
KAanaHHOI NaToAorii AOHOPCbKOro cepus [24]. Ak 3a3Hauatotb Marelli D
Ta cniBaBT., AOHOPCbKi cepusi 3 AerkiMM abo MOMIPHUM ypaXeHHSIM
KOPOHapPHMX apTepii Ta 36epexeHoto GyHKLIEH MOXYTb 6yTH BUKOPU-
CTaHi AAA TpaHcnAaHTauil. OAHaK y Takux BUNaAKax MOXe BUHUKHYTU
notpeba B peBacKyAsipu3aLii, O BKAKOUAE BUKOPUCTAHHA BEHO3HO-
ro rpadta peumnieHta Ta/abo NPOBEAEHHSI UepPE3LLIKIPHOI TPAHCALD-
MiHaAbHOI aHroNAaCTMKKM KOPOHapHOI apTepii [25]. Yci ooHopH y Ha-
LLIOMY AOCAIAXEHI, siKi MOTpebyBaAW KOPEKLT KAanaHHOI NaToAOrii Um
peBackyaapuaalLlii, ByAn BiAHECEHI A0 MapriHaAbHUX AOHOPIB.

PaHiwe ABO-HecyMmicHiCTb BBaxanaca abCOAIOTHWM MNPOTUMOKA-
3aHHSIM AO TPaHCMAaHTaUii cepus y Aoopocanx. OaHak ycnixm ABO-He-
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CYMIiCHOI TpaHCNAaHTaLii cepus y neaiaTpnyHMx nauieHtis Ta ABO-He-
CYMIiCHOI TpaHCcMAaHTaUii opraHiB YepeBHOI MOPOXHMHU Y AOPOCAMX
CMPUSAU PO3BUTKY KAIHIYHMX AOCAIAXKEHB LLOAO HaBMUCHOI ABO-He-
CYMIiCHOI TpaHCMAaHTaUil cepus y Aopocanx [24]. 3okpema, AOCAIA-
XeHHA Bergenfeldt Ta cniBaBT. He BUABUAO CYTTEBOI Pi3HUL Yy YacToTi
AeTaAbHOCTI abo NOBTOPHOI TPAHCMAAHTALT MiX NaLieHTaMK, AKi OTpU-
manmn ABO-cymicHe un ABO-HecymicHe cepue nicaa 2005 poky [25].

Ha cboroaHi icHye psia AOCAIAXEHD, Y AKUX BYAWM BNpPOBaAXEHi CBOI
KpUTEPIi AN MapriHanbHUX AOHOPIB. Tak, Yy AOCAiaXeHHI Lee SY Ta
cnigaBT. (2023) KpuTepiAMW MapriHaAbHOCTI AOHOpa BWCTyMNaAu:
BiK AOHOpa >55 pokiB, dpakuis BUKUAY AIBOrO LWAYHOUYKa <50%,
yac XoA0AO0BOI iwemii >240 xBUAMH abo 3HAUHI CTPYKTYPHi Npobae-
MK cepusa [15]. ABTOpU AOCAIAKYBaAM pe3yAbTaT 73 NalieHTiB, SKi
nepeHecAM TpaHCNAaHTauito cepus, 3 akux 43,8% oTpumann cepue
BiA MapriHaanbHOro AooHopa. LlikaBo, o He 6yAo pi3HUL B NEPBUHHIN
AMCOYHKLUIT TpaHcnAaHTaTta, 30-AeHHIN Ta 1-pivyHii BUXMBAHOCTI MiX
nauieHTamu, ki oTpUMaAM MapriHaAbHe cepue, | TMMK, XTO OTPMMaB
CTaHAapTHe cepue. AaHe AOCAIAKEHHS LAKOM Y3rOAXKYETLCS 3 PE3YAb-
TaTaMu HaLwoi poHoTH.

TakoX Mpo CBiM AOCBIA TpaHCMAAHTALIi cepusi MOBIAOMAAAOCS Y
ApochAipkeHHi Bifulco ta cniBaBT. [7]. KpuTtepiamu mapriHaAbHOCTI
BUCTyNaAK: Bik ctapLue 60 pokis; 3HmxeHHA OB ALL (40-50%); rinep-
TPOdis AIBOrO LWIAYHOUKa (TOBLUMHA MEPEropoAku >14 MM 3a exo-
KapAiorpadiyHoO OLIHKOK); BOMHULLEBE YpaXeHHs KOPOHapHOI ap-
Tepii Ta 3HaYHe 3axXBOPHOBAHHS KAaNaHiB cepus. Y nepioa 3 2012 no
2020 pik 238 nauieHTiB NepeHeCAM TpaHCMNAAHTaLO cepus, TOAI AK
64 (26,9%) 3 HUX OTPMMaAAK OpraH BiA MapriHaAbHUX AOHOPIB. AaHa
KOropTa naujieHTiB XxapakrepuayBanacs rocritaAbHOK AETaAbHICTIO Ha
piBHI 23% Ta 1-piuHoto BUXMBaHIicTIO - 70% (59,2-82,7).

Takox Galeone Ta cniBaBT. NOBIAOMUAM, WO cepep 412 nauieHTiB
i3 TpaHCMAaHTaUED cepus, peuunieHTn i3 mapriHaAbHUMK cepus-
MW MaAu BULLY NEPBUHHY AMCOYHKLIO TpaHcnAaHTata (38% npotu
0,25%) i Huxuy 1-piyHy BumxMBaHICTb (71,1% npotn 79,5%), HiX y
NauieHTiB 3 CTaHAAPTHUMK cepusamu [26, 27]. Y aaHin poboTi Kpu-
TepiAMKU MapriHaAbHOro AOHOpa BUCTYNaAu: Bik >55 pokiBs; iHOTpoOn-
Ha MiATpMMKa BUCOKMMU po3amu; OB ALL <45%; rinepTtpodia AiBoro
LUAYHOUKA; NPOrHO30BaHe CMiBBIAHOLIEHHSI Macu cepusa AOHopa Ta
peumnienta <0,86 i yac iwewmii >4 ropnHu.

AK NoOKa3aAmM AOCAIAKEHHS, HEMAE iCTOTHOI Pi3HULLI B AOBrOCTPOKO-
BOMY BMXMWBAHHI M) peuunieHTaMKn 3aAeXHO BiA MapriHaAbHOro 4m
He MapriHaAbHOIO AOHOPA, LU0 Y3roAXYETbCA 3 pe3yAsTaTtaMm HaLloro
AOCAIAKEHHS.

ISSN 2788-4740. TpaHcnAaHTaLiA Ta WTy4Hi opraHu. 2026. Tom 4, Ne 1-2

43



06MeXXeHHA AOCAIAKEHHA

AaHe OAHOLIEHTPOBE AOCAIAXKEHHS PETPOCMEKTUBHE, LLO 0OMeEXye
y3araAbHEHHS Halwux pesyabraTtiB. CTaHAApPTM30BaHMX MPOTOKOAIB
LLLOAO BMOOPY MapriHaAbHKWX AOHOPIB HEe BCTAHOBAEHO, BUBIp NpoBo-
AMBCSl HA OCHOBI HaLWOro AoCBiAy. LIMdpoBi 3anucmn paHMX nauieHTiB
HeAOCTYNHi. AaHi 36Mpannca Bpy4YHy 3 nanepoBux 3anucis; TOMy Aesi-
Ki A@Hi MOXYTb ByTW BIACYTHIMM.

BucHoBKH

HesBaxkatoum Ha TSXKUMK BUXIAHWUIA CTaH PELMMIEHTIB, AKMUI NPOSIB-
AAIBCS YaCTiLLOW NOTpebOoto B iIHOTPOMHIM NIATPUMLI Ta NiABULLEHUMUI
piBHAMK NT-proBNP, a TakoX BULLMM CTATyCOM Yy AUCTI OYiKyBaHHS,
OpTOTOMIYHA TPaHCMNAAHTaLA cepus Bia MapriHaAbHUX AOHOPIB y LK
KOropTi NauieHTiB 3abe3neuraa pesyAsTaTi, CniBCTaBHI AK Y paHHbO-
My, TaK i y BiAAQAEHOMY Mnepiopax i3 pesyAbtataMu TpaHCnAaHTauji
CTaHAAPTHUX AOHOPCbKUX CepAelb. BUKOpUCTaHHA cepaeub Map-
riHAAbHMX AOHOPIB HE BMNAMBAE CYTTEBO HA AOBrOCTPOKOBI pe3yAbTaTh
TpaHcnAaHTauii cepusd, Wo AO3BOASIE iCTOTHO PO3LLUMPUTH NMYA AOHOP-
CbKWX OpraHiB, 0COBAMBO AASI NALLIEHTIB 3 BUCOKMM CTaTyCOM Ha AWCTI
OUiKyBaHHS.
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The Use of Marginal Donor Hearts as an Effective Way
to Expand the Donor Pool in Heart Transplantation
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Shevchenko V., Todurov M.2, Maruniak S.*?, Sudakevych S.*2
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2 - P. L. Shupyk National University of Health Care

Abstract

Introduction. The critical shortage of donor organs is the main problem in the world to
provide for a need treatment of patients with terminal heart disease. One of the ways to
expand the donor pool may be to expand the criteria for selecting donor hearts using the
so-called "marginal donors".

The aim of our study was to analyze the early and long-term results of using hearts from
marginal donors in orthotopic heart transplantation in patients with terminal stage chronic
heart failure.

Materials and methods. From December 2019 to October 2024, the heart transplantation
team of the State Institution "Heart Institute of the Ministry of Health of Ukraine" performed
106 heart transplantations. In 39 (36.7%) cases, we used hearts from "marginal" donors for
orthotopic heart transplantation, in 67 cases, orthotopic heart transplantation from classical
donors was performed.

Results. The criteria for donor marginality were the need for regional normothermic
perfusion, the ratio between the mass of the donor and the recipient <0.8, the presence
of concomitant cardiosurgical pathology of the donor organ (the need for revascularization,
correction of valvular defect), prolonged ischemia time of the donor organ more than
240 min., ABO incompatibility, the presence of congenital heart disease. Orthotopic heart
transplantation from marginal donors provided results comparable in both the early and
long-term to those of standard donor hearts.

Conclusions. The use of marginal donor hearts does not significantly affect the long-term
outcomes of heart transplantation, which allows for a significant expansion of the donor
pool, especially for patients with high status on the waiting list.

Keywords: heart transplantation, marginal organs, donor organ, artificial circulation.
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AHaAI3 peHTreHaHTPONoOMEeTPUUHUX NapamMeTpiB
NPOKCUMAABHOIO BiAAIAY CTErHOBOI KICTKU 3 NO3ULil
NAaHYBaHHA €HAONPOTEe3yBaHHA KyAbLUOBOro cyrno6a

Pedepar. Y cTpyKTypi 3aXBOPIOBAHOCTI Cy4acHOro CycniAbCTBa XBOPOOU KiCTOK Ta cyrAnobiB 3a-
MMatoTb OAHY 3 NPOBIAHUX NO3ULIK. TpKU XipypriuHOMY AiKyBaHHI BaXXKUX GOPM YPaXeHHS KyAb-
LIoBOro cyrnoba eHAONPOTE3YBAHHA € PAaAMKAAbHUM METOAOM AiKyBaHHS. MpW LbOMY KiAbKiCTb
onepaLii eHAONPOTe3yBaHHA B CBITi LLIOPIYHO 36iAbLIyeETbCA. [epeaponepadiiHe NAaHyBaHHSA
YCT@HOBKM CTETHOBOIO KOMMOHEHTa EHAONPOTE3Y BUKOHYETLCA LUASXOM aHaAiI3y PEHTreHaHTPO-
NMOMETPUYHWUX MAPaMETPIB NPOKCUMAABHOTO BiAAIAY CTETHOBOI KICTKM.

Merta. Ha niactaBi NOPiBHAALHOI OLIHKM PEHTIEHAHTPONOMETPUUYHUX XapaKTEPUCTUK NMPOKCU-
MaAbLHOTO BiAAIAY CTEFHOBOI KICTKM PO3p06UTH aArOpUTM MAAHYBAHHS iMMAAHTaLi CTErHOBOIO
KOMIMOHEHTa eHAOMNPOTE3Y KYAbLLOBOIO cyraoba.
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Martepianu i meToaU. MPOBEAEHO OLIHKY PEHTIEHAHTPOMNOMETPUUYHMX NOKasHUKIB 232 na-
LieHTiB (258 cyrnobiB) 3 PiBHUMK HO30AOTIYHUMU GOPMaMK YPaXEHHS KYAbLLOBOro Cyranoba,
AKMM BUKOHAHO OMepaLito TOTaAbHOr0 EHAOMPOTE3yBaHHS; 26 naLieHTaM BUKOHYBaAOCb ABOCTO-
POHHE eTanHe eHAONPOTE3YBaHHSA KyAbLLOBMX CYrA0BiB. laionatnunHmin kokcaptpos Il cT. (IK) 6yro
AlarHOCToBaHO y 42 navjieHTiB, AMCNAACTUUHKI KokcapTpo3 Il cT. (AK) - y 46 xBOpwMX, acenTny-
HWUI HEKPO3 TOAOBKM CTErHOBOI KicTkM IV ¢T. (AHICK) - y 62, MeaiaAbHUIA NEPEAOM LLIMIAKK CTEr-
HoBoI KicTkn (M) - y 48 naujieHTiB, peBmMatoipHui aptpuT (PA) - y 32 naujieHTiB, TpaBMaTUUHKI
kokcapTpo3 (TK) - y 2 xBopux. beauemMeHTHUI TMN dikcaLlii eHAONPOTE3IB BUKOPUCTOBYBABCA Y
187 Bunaakax (72,5 %), y pewri Bunaakis - 71 (27,5 %), 3actocoByBaracsi LEMeHTHa dikcaLlis
HiXKW, NMPU LbOMY TOTAAbHWI LLEMEHTHMIM eHAOMNPOTEe3 BCTaHOBAOBaBCA y 33 Bunapkax (12,8
%), a 'y 38 Bunapkax (14,7 %) imnaaHTyBaBCS eHAOMPOTE3 3 Ti6pPUAHOI dikcaliern. AAs siKic-
HO-KiAbKICHOI OLLIHKM BYAOBM MPOKCUMAABHOMO BiAAIAY CTEFHOBOI KiCTKM BUKOPWUCTaHI HACTYMHi
METOAMKU: KOPTUKaAbHUI iHAeKC (KI), MopdokopThkanbHMi iHAeKE (MKI), iIHAEKC 3BYXXEHHS KiCT-
KOBO-M03KoBOro kaHany Noble, iHaekc CnoTopHO-PoMaHbiiOAI, OLLIHKA MPOKCMMAABHOTO BiAAIAY
CTErHoBoi KicTku 3a Dorr L. et al.

Pe3yabTaTu. Ha nipctasi aHanidy onmMcoBKx Ta PO3paxyHKOBUX PEHTTEHAHTPOMNOMETPUYHMX NO-
Ka3HWKIB NPK Pi3HUX HO30AOTYHMX GOPMaX YpaxeHHS KyAbLLOBOTrO cyrAoba, aHaAidy 3aAeXHOCTI
PEHTrEHaHTPOMNOMETPUYHMX NOKA3HMKIB Ta KOHCTPYKLIIA BCTAHOBAEHUX HiXOK eHAONPOTESIB OyB
PO3POBAEHMI aATOPUTM BUOOPY KOHCTPYKLIT CTEFHOBOIrO KOMMOHEHTa eHAONPOTE3a Ta TUNY MOro
dikcauii.

06roBopeHHA. PEHTTEHAHTPOMOMETPUUHI NMOKA3HMKKU NpK IK BKa3yBaAM Ha 3HWUXEHHS KicT-
KOBOI Macu B 30Hi iMNAAHTaLIi HXKM €HAOMPOTE3a Ta TEHAEHLUIO A0 MpAMOi GOpMU KaHaAy
NPOKCMMAAbHOIO BIAAIAY CTErHOBOI KicTKM. Mpu AK 6yaoBa KaHany NMPOKCUMMAALHOMO BiAAIAY
CTETrHOBOI KICTKM BiAbLLIE MA€E TEHAEHLLIO A0 KOHIUYHOI GOPMMU, NMPU LIbOMY BTpaTa KiCTKOBOI Macwu
B 30Hi iIMMA@HTALT HDXKKM eHAONPOTE3a BUpaXKeHa MeHLue, Hix npu IK. Mpu AHICK npeBantoBaBs
«HOPMaAbHUIM» TUMN KaHaAy, L0 BKa3yBaAO Ha MOXAMBICTb BE3LEMEHTHOI dikcaLlii HXXKKM eHAO-
npotesa, a npu PA 6yaoBa kaHaAy CBiAUMAA NPO BiPOTiAHICTb LEMEHTHOT dikcai HiXkW. Mpu MM
3a PEHTTEHAHTPOMNOMETPUYHUMM NOKA3HUKaMM ByAO BCTAHOBAEHO HaWbinblLa BTpaTa KicTKOBOI
MacH, L0 BKA3yBaAO Ha TEHAEHLLO A0 TWMY KaHaAy «AMMOXiAHa Tpyba» Ta LUeMeHTHY dikcalito
HiXKKM eHponpoTesa.

BucHoBKkM. ONMCOBI Ta PO3PaxyHKOBI METOAN OLIHKW PEHTTEHAHTPONOMETPUYHUX NMOKA3HUKIB
NMPOKCUMAAbHOTO BIiAAIAY CTEMHOBOI KiCTKM €PEKTMBHO BMKOPWUCTOBYBATU B CYKYMHOCTI. AAA OT-
pPVYMaHHSI NOBHOLLIHHOI XapaKTEPUCTUKM HEOOXIAHO MPOBECTH OLLIHKY Xx04a 6 OAHOIO OMMCOBOrO
i 5K MiHIMYM ABOX PO3PaxyHKOBWX PEHTTEHAHTPOMOMETPUYHUX NapaMeTpiB NPOKCUMAAbHOIO
BiAAIAY CTEFHOBOI KIiCTKM, L0 B CYKYMHOCTI 3 BU3HAYEHHAM iHTErpanbHOro iHaekcy CnotopHo-Po-
MaHbWOAI AO3BOAWUTb OMTUMAABHO CMAGHYBaTU BUOIP KOHCTPYKLT HiXKKU Ta TUN i dikcauii. Po3po-
OAEHWUIA AaATOPUTM AO3BOASIE CTAHAAPTWU3YBATU BM3HAYEHHS PEHTTEHAHTPOMOMETPUYHKUX Napa-
METPIB NMPOKCMMAAbHOTIO BiAAIAY KICTKOBO-MO3KOBOIO KaHaAy CTEFHOBOI KiCTKM Ta OMNTHMIi3yBaTH
NiAXOAM A0 BMOOPY KOHCTPYKLIT HiXXKM eHaonpoTe3a Ta TUny il dikcadii i 3a6e3neuntn aK akicHy
NepBUHHY CTabiAbHICTb CTEFTHOBOTO KOMMOHEHTA, TaK i MOAAAbLLY AOBFOTPMBAAY eKCMAyaTaLlito
€HAOMPOTE3a KYAbLLOBOIO Cyraoba.

KAlouoBi cAoBa: KyAbLLOBWI CyrA00, PEHTFEHAHTPONOMETPISA, NepeaonepaLiiHe NAaHyBaHHS,
€HAOMPOTE3yBaHHS, OCTEONOPO3.
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Betyn

Y CTPYKTYpi 3aXBOPHOBAHOCTI Cy4acHOro CycriAbCTBa XBOPOOM KiCTOK
Ta cyrnob6iB 3ariMatoTb OAHY 3 MPOBIAHWMX MO3ULINA. Tak, 3@ A@HUMM
psAAy aBTOPiB, 3aXBOPIOBAHICTb HA OCTE0apPTPO3 B YKpaiHi CTAaHOBUTb
noHaa 3400 Ha 100 TuC. HaceAeHHsA [2] | 3a OCTaHHI POKKM crocTe-
pexeHb 3pocaa Maixe Ha 8 %. Y cBiTi noHaa 600 MiAbIOHIB AtoAei
CTpaxAatoTb Bia OCTE0APTPO3Y, a 3a NpPorHo3amu, A0 2050 poky Kinb-
KiCTb BUNaAKiB pocarHe 1 minbsapaa [15]. Taxki dopmu KokcapTposy
B 13,2-40,4 % npu3BOAATb A0 TPMBAAKX TEPMIiHIB BTpaTK NpaLe3aat-
HOCTI Ta iHBaAipHOCTI [3, 7-9, 19, 27]. Mpwn XipypriyHOMY AiKyBaHHi
BaXKMX GOPM YPaxeHHS KyAbLLOBOro cyrnoba eHAONpPOTE3yBaHHS €
paAMKaAbHUM METOAOM AiKyBaHHA. EHAONPOTE3YBaHHS KyAbLLOBOIO
cyrnoba A03BOASAE YCYHYTU Binb, 36iAbLIWTM 06CST pyXxiB Y cyrAnobi i Bia-
HOBUWTU OYHKLIO ypaxeHOI KiHuiBkK [5, 20, 21, 28]. Mpu LuboMy Kinb-
KiCcTb onepauiin eHAONPOTE3YBaHHS, LLO BUKOHYIOTbCA B 3aXiAHO-EB-
PONENCbKNX | CKaHAMHABCbKWX KpaiHax, ABcTpanii, KaHaai, CLUA
LLopiuHO 36inbLUyeTbCS [12, 13, 18, 22, 25, 29, 30, 33]. 3a AaHUMM
A. Steinbrucketal (2019), Ha cepeanHy 2019 poky B HimeuunHi 6yno
BMKOHaHO 1 MAH 200 TUC. eHAOMPOTE3YBaHb KYAbLLOBOIO i KOAIHHOIO
cyrnobiB. Y ®paHuii oo 2050 poky KiAbKiCTb onepalLlii ToTaAbHOro eH-
AOMNPOTE3YBAHHS KYAbLLOBOIO CyrAno6a MoABOITLCA | AOCATHE Mainxe
300 000 wopiyHo [17]. Conor M. Jones Ta cniBaBT. (2025) HaBOASTb
AaHi, IO TOTaAbHE EHAONPOTE3YBAHHS KyAbLLOBOIO Cyrano6a 3a nepioa
3 2013 no 2022 36inbwnaoca 3 305082 onepauint oo 594981 Ta,
3a nporHo3zamu, pocarHe 2 174 382 po 2040 poky 3 piyHUM TEM-
Nom 3pocTaHHsA 7,6 % 3 2023 no 2040 pik. 3a NnporHo3amu, KiAbKiCTb
onepaLin ToTaAbHOroO eHAOMPOTE3YBaHHA KyAbLLOBOrO cyrnoba 3po-
cte po 176 % po 2040 poky [26]. OueBUAHO, LLIO Taka BEAMKA Kinb-
KiCTb BUKOHYBaHWX €HAOMPOTE3YBaHb MPSAMO i MOBIYHO CBIAUMTL NPO
e(dEKTUBHICTb LIbOrO BMAY ONepaTMBHOIO BTPYYaHHS, Pa3oM 3 TUM, Lie
CTaBUTb MEPEeA Cy4acHOK OPTOMEAIED PAA 3aBAaHb, MOB'A3aHMX i3 3a-
6e3neyeHHsAM A0OPKX pe3yAbTaTiB - TOBTO TPUBAAUM i3iOAOFIUHUM
bYHKLUIOHYBaHHAM IMMNAGHTOBAHOIO €HAOMNPOTESY.

Chip 3a3HauUMTH, WO «A0BPUI pe3yAbTaT» EeHAOMPOTE3YBAHHS KyAb-
LLIOBOrO cyrnoba, K KpUTepil OLIHKKM NpOBEAEHOI onepalii, € iHTe-
rparbHUM NOKa3HUMKOM. BiH GOpMyeETbCA NPOTArOM HU3KK €TaniB, AK
TO: BM3HAUYEHHS MOKa3aHb-MPOTUMNOKa3aHb A0 onepaLlii, nepeaone-
pauiiHe NAaHyBaHHS, BUKOHAHHS iMMNAAHTaLii eHAONPOTE3Y, PaHHIN
Ta Ni3HiM nicrsonepauinH1in Nepioas, MOHITOPYBaHHS QYHKLIT iMMNAaH-
TOBaHOro eHAonpoTesy. KoxeH i3 eTaniB 3yMOBAKOE CTYMNiHb epeKTUB-
HOCTi eHAOonpoTedyBaHHA. TOMy OYEBMAHO, WO BW3HAUYEHHSA SAKOCTI
CTaHAQpPTIB eTaniB eHAONPOTE3YBaHHS 3abe3neynTb NPOrHO30BaHMM
NMO3UTUBHWUI PE3YALTAT ONEPATUBHOIO BTPYUYAHHS Y BEAMKIM NOMNYASLII,
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He3aAeXHOo Bia iHAMBIAYaAbHUX 0COBAMBOCTEN.

OAHUM i3 BaXAMBUX eTaniB onepalii eHAONPOTE3YBaAHHA KyAbLLIOBO-
ro cyrnoba € nepeponepadtiiHe nanaHyBaHHSA. MNepeponepadjiHe naa-
HyBaHHA YCTAHOBKW CTEFHOBOIO KOMMOHEHTa €HAOMPOTE3y MaE€ Taki
UiAi: 1) BU3HAUEHHA PIZHOBWUAY TUNOPO3MIPY HIXKKW; 2) BU3HAYEHHS
ONTUMAABbHOTO PO3TallyBaHHA HIKKK Yy KICTKOBO-MO3KOBOMY KaHaAi;
3) MakcMManbHE BMPIBHIOBAHHA AOBXMH KiHUiBOK [1, 32]. Lle ao-
CAra€eTbCs LWAAXOM aHaAi3y PeHTreHaHTPONOMETPUYHUX NapameTpiB
NPOKCMMAaAbHOTO BiAAIAY CTEFHOBOI KiCTKW. B pesyabtati dopmMyeTbes
YSIBAEHHSA MPO CTaH KiCTKOBOI TKaHWHW, 0COBAMBOCTI BYyAOBU KaHany
NPOKCMMAaAbHOIO BiAAIAY CTEFHOBOT KICTKM, LLLO BNAMBAE Ha BUOIP KOH-
CTPYKLIi HiXXKM eHponpoTedy Ta Tvny i dikcauii. O6'eKTMBHA OLjiHKa
AKICHO-KIAbKICHMX MOKA3HWKIB KICTKOBOI TKaHWHM B 06AACTi iMNAaHTa-
Uil KOMMOHEHTIB EHAOMNPOTE3Y CMNpUAE BUOOPY aAeKBATHOI KOHCTPYK-
il CTErHOBOrO KOMIMOHEHTa, WO 3YMOBAKE MNEPBUHHY Ta TpUBaAY
cTabinbHICTb dikcauii, cnpuatoun 36iAbLLEHHIO TEPMIHIB eKcrnAyaTaLii
iMnAaHTaTy. 3a3HaumMmo, WO SAKICTb KICTKOBOI TKAHWHWU, AM3AMH KOH-
CTPYKLII HiXKW, TeXHiIKa BMKOHAHHS onepaLii, ctabinbHa nepBWHHA
dikcaLifa KOMNOHEHTIB eHAONPOTE3Y Ta NOPUCTICTb NOKPUTTHA CYTTEBO
BMAMBAIOTb Ha OCTEOIHTerpauito npyu 6e3ueMeHTHOMY eHAOMPOoTE3Y-
BaHHiI [1].

Merta

MeToto poboTh 6yro Ha NiACTaBi NMOPIBHAABHOI OLLIHKM PEHTreHaH-
TPOMNOMETPUYUHUX XapaKTEPUCTUK MPOKCUMAABHOTO BIAAIAY CTETHOBOI
KICTKM PO3POOUTU aATOPUTM MAAHYBaHHSA iMMA@HTaUil CTErHOBOro
KOMMOHEHTa EHAONPOTE3Y KYAbLLIOBOrO Cyraoba.

OnucoBi Ta po3paxyHKOBi METOAU OLHKM PEHTT€HAHTPONOMETPUUHUX
NOKa3HUKIB NPOKCUMAABHOTO BipAiAY CTETHOBOI KiCTKH

AKiCHO-KiAbKiCHa OLjiHKa BYAOBM MPOKCUMAAbHOTO BIAAIAY CTETHOBOIT
KICTKM 3AiIMCHIOBAAACst HACTYNMHUMU METOAMKAMM:

1) po3paxyHKOBi, KOAM AAA BM3HAUYEHHS NapameTpiB NPOBOAATLCS
0OUYMCAEHHST CNIBBIAHOLWEHb PI3HUX aHATOMO-TEOMETPUUYHMX MOKa3-
HUKIB NPOKCMMAAbHOIO BiAAIAY CTETHOBOI KiCTKM;

2) onucoBi, KOAM 0COBAMBOCTI OyAOBM MPOKCUMAAbHOIO BiAAIAY
CTErHOBOI KIiCTKM BM3HAYalOTbCA LUAAXOM MOPIBHAABHOI BidyaAbHOI
OLIHKM KOHKPETHOMO KyAbLLOBOTO cyrAo6a 3 aHaTOMiYHWM E€TaAOHOM.

KoptukanbHuii inaekce (KI). Byro 3anponoHoBaHo Barnet i Nordin
AK METOA BM3HAUYEHHS CTyneHsi BUPA3HOCTI OCTeOMneHii Ta ocTeono-
po3y B aladizax n'ACTKOBMX KicTOok kucTi [11]. B opToneaii 3actoco-
BYIOTb NMiAPAXYHOK KOPTUKAAbHOMO iHAEKCY AMLLE Ha PiBHI NPOKCU-
MaAbHOMO BIiAAIAY CTEFHOBOI KicTKM [14]. AAA UbOrO Ha MpPsIMIn
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Puc. 1. KoptukanbHUi
(H. U. Cameron, 1992)

peHTreHorpami KyAbLIOBOro cyrnoba BIACTYMakTb BiA CEpPeAvHM
MaAOro BepTAtora BiacTaHb 10 cM AOHM3Y. [MPOBOAATb AiHItO, LLIO
NPOXOAWTb MEPNEHANKYAPHO A0 BEPTUKAABHOI OCi CTErHOBOI KICTKM.
BUMIipIOETbCA 30BHILLIHIM AlaMeTp CTerHa Z i uMpuHa iHTpaMeAyAsap-
HOro KaHany X (puc. 1).

iHAEKC NMPOKCHMMAABLHOTIO BiAAiAy CTETHOBOI KiCTKU

KopTnKanbHWUI iHAEKC BU3HAYAETbCA AK CMiBBIAHOLLIEHHS PIi3HULI
30BHILLUHBOIO AilaMeTpa KiCTKM Ta AlaMeTpa KiCTKOBO-MO3KOBOIO KaHa-
AY Ta 30BHIlLLIHBOrO AlaMeTpa KiCTKM, Lier NapameTp Nokasye TOBLUMHY
KOPTUKAAbHOI KiCTKM:

Z - X
K| = ——l x 100%
Z

Y HOPMi 3HAUEHHS KOPTUKAAbHOIO iHAEKCY AASI CTETHOBOI KiCTKM
Mae 6yTun Hinblunm 3a 54 % [1].

Inpekc Cinrxa. OnucaHo Singh M. et al. [31]. ABTOpK, BUXOASAUM 3
OLiHKK peHTreHorpadiyHoro 306paxeHHa NPOKCMMAAbHOTO BiAAIAY
CTErHOBOI KICTKW, BUBUMAM CTPYKTYPY KICTKOBMX TpabekyA. IHaeKke CiH-
rxa Moxe 6yT OPiEHTOBHUM Bi3yaAbHUM METOAOM OLHKM LLiAbHOC-
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Ti KICTKOBOI TKAHWHW 3@ PEHTIEHIBCbKMMU 3HIMKaMU. 3aAeXHO BiA
3MiHM XapaKTepy CTPYKTYPU KiCTKOBMX TPabeKyA Y 30HI TPUKYTHWUKA
Ward, LWWMMKK CTEFHOBOI KiCTKM Ta Y MiXXBEPTAKOTrOBIM 30Hi PO3pPIi3HA-
HOTb 7 CTYMEHIB 3MiHW KiCTKOBOI LLLIAbHOCTi MPOKCMMAaAbHOIO BiAAIAY
CTErHOBOI KiCTKM. YMOBHO OCTEOMOPO3 BW3HAYaloTb NPW 3HAYeH-
HAX iHAeKkey CiHrxa Huxue IV ctyneHs, octeoneHito - npu V-VI cTy-
neHax (puc. 2).

o N

Puc. 2. 3HaueHHs iHaekcy M. Singh npu 3HWKEHHI LWABHOCTI KicTKK

Mopdo-kopTukanbHui iHaeke (MKI) [32] A03BOASIE OLLIHUTK 3MiHY
LUMPWHKN KICTKOBO-MO3KOBOIO KaHaAy y HanpsamMKy AiadpisapHoi yactu-
HU CTErHOBOI KiCTKW. BUMIptOtOTb BiaCTaHb TT1 BiA BEPXHbOI TOUKM
Manoro BepPTAIOra A0 30BHILLHbOI TOUKM KOPTUKAABHOTO LLapy, Lo 3Ha-
XOAUTbCA HA OAHOMY PiBHi. 0TiM BIACTYNarOTb AUCTaAbHILLE Ha 7 CM i
BUMIpIOHOTb BiACTaHb DD 1 MiX 30BHILLIHIMW CTi-HKaMW KOPTUKAALHOTO
wapy (puc. 3). Mopdo-KopTUKaAAbHUIM IHAEKC AOPIBHIOBATUME CMiBBIA-
HoweHHto TT1 po DD1:

MKI =TT'/ DD!
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Puc. 3. Mopdo-KopTuKanbHuUM iHAEKC CnoTopHO-PoMaHbHOAI

54

Unm BinbLue 3HaueHHst MKI, Tum binble BUpaxeHa KoHiuHa dopma
KiCTKOBO-MO3KOBOIO KaHaAy i kpalle byae nepBuHHa cTabinbHa dik-
cauis 6e3LeMEHTHOI HiXKW.

Takox aBTOpM OMUCYIOTb TPU BapiaHTU OGyAOBWM MPOKCUMAAbBHOIO
BiAAIAY CTEMHOBOI KiCTKM: AUCMIAGCTUUYHMIA, KOHIYHWIM (HOPMaAbHUI) Ta
LUMAIHAPUYHWI (purc. 4).

IHAekc CnoTopHO-PoMaHbMOAI. 3anponoHoBaHa iTaAiiCbKUMUK Op-
Tonepamu A. CnotopHo Ta C. PomaHbitoni [4, 32] cuctema 6anbHOT
OUiHKK BUOBOPY TNy dikcaLii eHAONPOTE3y BPaxOBYE HACTYMHI Kpu-
Tepil: cTatb, BiK, 3HauyeHHs iHAekcy CiHrxa Ta Mop$O-KOPTUKAABHOTO
iHAeKey (TabA. 1).

BiaAnOBIiAHO AO UIEI CMCTEMM, aBTOPU PEKOMEHAYIOTb MiAPaXOBY-
BaTW cymy 6aniB, Ha MiaCTaBi sIKoi BU3HauatoTb BUGIp TUNy dikcauii
eHponpotesy. Mpu cymi Ao 4 6aniB nokasaHo 6e3LEMEHTHE EHAOMPO-
Te3yBaHHA; Npu cyMi 5 6aniB - MoxaMBe b6e3LeMeHTHE eHAOMNPOTe-
3yBaHHS; a Npu cyMi 6 H6aniB i 6iablLEe NoKa3aHO LEMEHTHE EHAOMPO-
Te3yBaHHA.
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Puc. 4. opmu cTerHoBoro KaHaay no Spotorno (NpMKAaau peHTreHorpam Ta CXemu):
a - AUCNAACTUUHUI; 6 — HOPMAAbHUIA; B — LUATHAPUYHUIA

Tabauusa 1. MiapaxyHok iHAeKkey CnoTopHo-PomMaHbioAi.

Cratb ban Bik ban IHaeke CiHrxa ban MKI ban
Y 0 <50 0 7 0 >3 0
X 1 51-60 1 6-5 1 3-2,7 1

61-70 2 4-3 2 2,6-2,3 2
>70 4 2-1 4 <23 4
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BapiaHTu 6yA0OBU NPOKCHMMAAbHOIO BipAIAY CTErHOBOI KiCTKM 3a
Dorr L. et al. [14, 16]. AAA BU3HAUYEHHA TUMY dikcaLii HiXKM eHAONPO-
Te3y amepuKaHcbknii opTonea Laurence Dorr Ta cniBaBTOpK PO3pi3HaA-
HOTb TPW BapiaHTX BYAOBW MPOKCUMAABHOTO BIAAIAY CTEFHOBOI KiCTKM:
A, B 1a C, AKi OLiHIOIOTbCS 3a PEHTrEHOrpaMaMm KyAbLLOBOMO Cyranoba
y NpsiMili Ta BiuHiM Npoekuiax. Mpu LboMy, B OCHOBY METOAY NMOKAAAE-
HO OLiHKY BMPaXXeHOCTi KOPTUKAABHOTO LLapy CTErHOBOI KiCTKM.

Mpu TMRi A KOPTUKAAbHI CTIHKM Ha 060X PEHTFEHOAOTMIUYHMX NPOEK-
uisix ToBcTi. OcobAnBa yBara NPUAIASETbCA MeAiaAbHI KOPTUKAAbHIN
CTiHLI HMXXYe MaAOro BEPTAKOra Ha NPSIMOMY 3HIMKY Ta 3aAHIM KOPTU-
KaAbHil CTiHL Ha B6iuHiN npoekuj.

Mpu TMNi B MeaianbHa KOPTUKaAbHa CTiHKA@ Ha MepeAHin npoekuii
MOYMHAE CTOHLLYBATUCS, ane Le He AyXe MOMIiTHO. OpHak y BiuHin
NPOeKLIii 3aAHA KOPTMKaAbHA CTiHK@ 3HAYHO BUTOHYEHA, NMOYMHalo-
UM 3 MPOKCMMAABHOI YacTUHW. 0 3aAHI KOPTUKAAbHIN CTiHLI BUAHO
NepeABEPTAOIOBE CTOHLIYBaHHA. Lle BM3HAuaeTbCsl 3i 3HUKHEHHS
CMYracToCTi KiCTKM BHACAIAOK pe30opbTMBHOro npouecy. Yepes take
HEPiBHOMIPHE CTOHLLEHHS, KOAW 3aAHA KOPTUKAAbHA CTiHKA CTOHLLY-
€TbcA BinblUe, HXXK MeAiaAbHa, KaHaA NOUYMHAE PO3LLMPIOBATUCS BiAb-
e B cariTanbHi NPoeKLii, HXX Y GPOHTAAbHIN MAOLLMHI.

Mpwu TUNi C MepianbHWUI Ta 3aAHIM KOPTUKAAbHI LLIApK CTatoTb AyXe
TOHKUMMW. Y BiUHili PEHTTEeHIBCbKIMA NPOEKLIT BOHWM MOXYTb HACTIAbKK
BUTOHUWTHKCSA, LLO KICTKOBA CTPYKTYypa MaTuMe BWIASA «Myxy». Takui
BUIASIA MA€E MPOKCUMAAbHUI BIAAIA CTEMHOBOIT KiCTKM MPW OCTEONOPO-
3i. KiCTKOBO-MO3KOBMIN KaHaA BiAbliie PO3LIMPEHO Ha BiuHIN, HiX Ha
NPSMIl pEHTIEHIBCbKIM NpoekLji (puc. 5).

Puc. 5. Tunu npokcMMmanbHOro BipAiAy cTerHoBoi Kictku 3a L. Dorr et al.
(NpuKAaAM peHTreHorpamM Ta CXeMu)
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TakMM YMHOM, aBTOPK BiA3HAYAOTb, LLLO BCTAHOBAEHHS 6e3LeMeHT-
HOI HiXXKM MpW TMMi A MPOKCMMAAbHOIO BIiAAIAY CTETHOBOI KiCTKM He
BUKAMKAE TPyAHOLLIB. Mpu TMNi B A pocArHEHHSsT cTabinbHOT besLe-
MEHTHOI dikcaLii NoTPiIBHO AOCKTb CKPYMYyAbO3HO 06POOWTH CBEPAAA-
MW MeAiaAbHY i AaTepanbHy KOPTMKAAbHY CTiHKW. AOCAITM HaAiMHOT
6e3ueMeHTHOI dikcauii HiXXKK npu TMNi C AOCUTb CKAAAHO, @ iIHOAI He-
MOXAMBO.

MigHiwe L. Dorr et al. 3anponoHyBaAn METOAMKY PO3pPaxyHKOBOI
OUIHKM GOPMM KaHaAy AK CMiBBIAHOLIEHHSA MK AlaMETPOM BY3bKOI
YaCTUHW AMCTAAbHOIO BIAAIAY KICTKOBO-MO3KOBOMO KaHaAy (icTMyc
KaHany) Ta BY3bKOKO YACTUHOK MPOKCUMAAbLHOIO BIAAIAY — iCTMYCY
Kanbkapa. AAS LUbOrO Ha NPAMIM peHTreHorpami KyAbLLIOBOrO cyraoba
BW3Ha4alOTb €HAOCTaAbHI TOUKKW. [TPOKCUMaAbHI €HAOCTAAbHI TOYKM
BiA3HAualoTb Ha 3 CM BULLIE 3a AiHitO, LLO NPOXOAMTb YEPE3 CEPEAUHY
MaAOro BepTAora. AMCTaAbHI EHAOCTaAbHI TOUKM BiA3HAYaKOTb Ha PiB-
Hi 10 CM HMXUE AiHiIi, LLO MPOXOAWTb YEPE3 CEPEANHY MAAOTO BEPTALO-
ra. [oTiMm NPOBOAATb AiHil, LLO NPOXOAATb Y3A0BX KiCTKOBO-MO3KOBOIO
KaHany CTerHa yepes NPOKCUMaNnbHi Ta EHAOCTaAbHI TOUKM (pUc. 6).

Puc. 6. BU3HaueHHs cniBBiAHOLLEHHA «iCTMYC KaHaAy - iCTMYC KaAbKapa»

(Brown Th.E. et al., 2009)

ISSN 2788-4740. TpaHcnAaHTaLiA Ta WTy4Hi opraHu. 2026. Tom 4, Ne 1-2

57



CniBBiAHOLLEHHSA BIACTAHI MiX MPOBEAEHWMM AiHISIMU Ha PiBHI AUC-
TaAbHUX TOUOK (X) i 3 CM BULLE 3@ NPOKCMMAaAbHI €HAOCTaAbHI TOUKK
(Y) i cTaHOBWTbL 3HAYEHHA CMiBBIAHOLIEHHS «iICTMYC KaHaAy — iCTMYC
Kanbkapa». AAa Trny A 3a Dorr 3HaueHHs Lboro iHAEKCY CTaHOBUTUME
mMeHwe 0,5; ana Tuny B - mix 0,51 0,75; aaa tuny C - binblue 0,75
[10, 16].

IHAEKC 3BY)KeHHA KicTKOBO-MO03KoBOoro kaHany Noble [23]. BusHa-
Ya€ MOXAMBICTb BCTAHOBAEHHSI OE3LEMEHTHOI HiXKW €HAOMPOTE3Y.
BUMIiptotoTb LIMPUHY KICTKOBO-MO3KOBOIO KaHaAy Ha PiBHi 3anAaHo-
BaHOI OCTEOTOMIi LUMWKK CTErHOBOI KiCTKW, Ky BMKOHYIOTb Mia vac
onepaduii eHponpotedyBaHHs (AB). Apyrium piBHEM BMMIipOBAHHSA LUK-
PUHKU KICTKOBO-MO3KOBOMO KaHaAy € PiBEHb «MepeLlunikar» (ictmycy),
abo Moro AuctanbHa piadizapHa yacTMHa, A€ PO3TALLOBYETLCA AMC-
TaAbHWI KiHeUb HiXXKK eHponpoTesy (CD) (puc. 7).

Puc. 7. Po3paxyHOK iHAeKCY 3BY)XX€HHSl KICTKOBO-MO3KOBOro KaHany 3a Noble
(NYHKTUPOM BKa3aHO piB€Hb OCTEOTOMIi LLUMKU CTETHOBOI KiCTKH)
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IHAEKC 3BY)XXEHHSA KICTKOBO-MO3KOBOIro kaHaAy Noble BM3HauyaeTbCA
AK CMiBBIAHOLUEHHS:

AB/CD

ABTOpP BUAIAAE TpU BapiaHTM GOPMU KICTKOBO-MO3KOBOIO KaHaAy
NPOKCUMAAbHOTO BiAAIAY CTETHOBOI KiCTKMU:

1) «<aMmoxipHa Tpy6a» - LUMPOKa MPOKCMMaNbHA YacTUHA KaHaAy,
3HAYEHHSA IHAEKCY 3BYXXEHHS KaHany MeHwwe 3,0;

2) <HOPMaAbHUI» - KaHAA 3 NOMiPHUM PO3LLMPEHHSAM NPOKCHMaAb-
HOI YaCTUHM AWLLIE Ha PiBHI OCTEOTOMIl, 3HAYEHHS IHAEKCY 3BY)XEHHS
KaHany - 3,0-4,5;

3) «KeAUX WaMMNaHCbKOro» — PO3LIMPEHHA MPOKCMMAAbHOI YacTu-
HU, | 3BY)XEHHSA AUCTAAbHOI YAaCTUHU KaHaAy, BUpaXeHa KoHiuHa dop-
Ma. 3HaUeHHS IHAEKCY 3BY)XEHHS KaHany noHaa 4,5.

Mpv dopMi KaHaAy TUMY «<KEAUX LLAMMNAHCbKOro» abo «<HOpMaAbHW»
6ype MOXAMBaA HapiMHa dikcalia 6e3UeMEeHTHOI HiXKW, NPWU KaHaAi
™My «AMMOXiaHa Tpybar» npu 6e3ueMeHTHIN dikcalii HIXKKM MOXYTb
BUHUKHYTU TPYAHOLLL.

MeToAM OUIHKM LLLIABHOCTI KICTKOBOI TKAHWHU MO PEHTTEHOAOTIYHOMY
306paXxeHH0 NPOCTi Yy BUKOHAHHI, HAOYHI, HE BUMaratTb HassBHOCTI
Aopororo obAapHaHHA Ta MOXYTb YCMILUHO 3aCTOCOBYBATUCA MPaKTU-
KYOUMMM XipypraMmun-optonepamMm AN BUSHaAYEHHA TUNYy dikcauii crer-
HOBOI0 KOMMOHEHTa eHponpoTtedy. OAHaK AAS MOBHILIOIO yABAEHHS
NpO CTPYKTYPY KICTKOBOI TKAHWHU MPOKCMMANbHOIO BiAAIAY CTETHOBOI
KICTKM AOLIABHO BMKOPUCTOBYBATW AEKiAbKa METOAIB PEHTFEHAHTPO-
nomeTpil.

OCKIAbKM Ha CbOTOAHILLHIK A€Hb HAWTOYHILLMM METOAOM, WO AQ€E
TOYHI YIBAEHHSI MPO CTaH KiCTKOBOI TKAHWMHU MEBHOI AINAHKK, € Me-
TOA AEHCUTOMETPIT, aBTOpaMu BYAU BUBUEHI KOPEASILLIMHI 3B'A3KMU MiX
OCHOBHWMUW PO3PAXYHKOBUMU PEHTTEHAHTPONOMETPUUHUMU XapakK-
TEPUCTUKAMM MPOKCUMAAbHOIO BiAAIAY CTEFHOBOI KiCTKM Ta T-KpUTepi-
eM. Ha niactaBi po3paxyHKiB aBTOPU AIMLLAKM BUCHOBKY, LLO MpW NAa-
HyBaHHI TUMNY dikcauji TOTaAbHOrO €HAOMPOTE3Y KYAbLLOBOIO cyranoba
CAip BpaTh A0 yBaru pAaHi ABOGOTOHHOI PEHTIEHIBCbKOT AEHCUTOMETPIT
(DEXA) NnpoKCHMMaNnbHOIO BiAAIAY CTEFHOBOI KiCTKM, KOPTUKAAbHOTO iH-
Aekcy, iHaekcy Noble Ta CnotopHo-PomaHbiioni [6].

Marepianu i meToau

[MpoBeAEHO OLHKY PEHTTEHAHTPOMOMETPUUYHUX NOKa3HUKIB 232 na-
LieHTIB (258 cyrnobiB) 3 pPi3HUMK HO3OAOTIYHUMUK GOPMAMU yPaKeH-
HS1 KYAbLLOBOrO cyrano6a, AKUM BMKOHAHO onepawito TOTaAbHOro eH-
AONPOTE3YBaHHA; 26 naLieHTaM BUKOHYBAAOCb ABOCTOPOHHE eTarnHe
€HAONPOTE3YBAHHSA KYAbLLIOBMX CYrA06iB. TAKUM YMHOM, BCbOTO BUKO-
HaHOo 258 onepauin. Yci NauieHTM NPOXOAMAM AiKYBaHHS Y BiAAIAEHHI
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opToneaii KAiHIYHOI 6a3n Kadeapy TpaBMaTOAOrii Ta opToneaii AHi-
NPOBCLKOrO AEPXaBHOr0 MEAMUYHOrO YHiBEpPCUTETY. PeHTreHorpamu
AAS @aHaAi3y BiabMpanncs LASXOM BMNaAKOBOro Bubopy. 3a nepepo-
nepauinHMMK1 peHTreHorpamMmamm KyAbLLOBOrO cyrnoba, BUKOHaHUMMU
y NpsAMIi Ta B6iUHIN NpoeKLjisx, BUBYAAM HACTYMHI PEHTreHaHTponoMe-
TPWYHI NOKA3HWKKU: PO3PAXYHKOBI — KOPTUKaAbHUM iHAeKC (KI), Mop-
do-kKopTMKanbHUI iHAEKC (MKI), iHaeke CnoTopHO-PoOMaHbOAI, iHAEKC
Noble; AK 0OnMCOBi METOAMKW BU3HAYAAM TUM KaHAAY MPOKCUMAABHOIO
BiAAIAY CTErHOBOI KicTki 3a Dorr et al. IHaeke CiHrxa Bu3Hauyanu 3a
nippaxyHKom iHAekcy CnoTopHO-POMaHbIOAI.

Cepep nauieHTiB 6yro 54 4onoBikiB i 178 XiHOK. ABOCTOPOHHE
YypaXeHHs KyAbLLOBMX CYyrA0BiB Bia3HaAuYanocs y 26 XBOPKX, Y PeLUTH
206 AiarHOCTOBaHO OAHOCTOPOHHE YPaXeHHS KyAbLLOBOro cyranoba.
Bik xBopux BapitoBaB Bip 28 A0 84 pokiB. CepepHin BiK YONOBIKIB
ctaHoBuB 55,3+12,7 pokiB, XiHOK - 58,5+12,99 pokiB (TabA. 2).

Tabauua 2. Po3noAiA XBOPUX 3 NATOAOTIE0 KYAbLUOBOro cyrao6a,
AAKUM GYA0 BUKOHAHO onepaLilo eHAONPOoTe3yBaHHSA, 3a CTATTIO Ta BIKOM.

Cratb/ | 21-30 31-40 41-50 51-60 61-70 71i Bcboro
Bik crapiue
YOAOBIKHM 3 2 11 17 16 5 54
XIHKK 3 14 28 43 58 32 178
pasom 6 16 39 60 4 37 232

3a HO30AOTIYHUMK GOPMaMK YpaxKEHHST KyAbLLOBOrO cyrnoba XxBo-
pi PO3MNOAIAMAUCA TAKMM UYMHOM: ipionaTMuHni KokcapTtpoa Il ct. (IK)
6yAO pAlarHoctoBaHo Y 42 nauieHTiB, AMCNIAACTUUHUI kokcapTpos Il cT.
(AK) - y 46 xBOpKX, aCENTUUHWUIA HEKPO3 TOAOBKM CTETHOBOI KiCTKM
IV cT. (AHICK) - y 62, MmepianbHWUIA NEPEAOM LLUMMKKU CTEFHOBOI KiCTKM
(M) - y 48 naujeHTiB, peBMaToiaAHMI apTpuT (PA) - y 32 nauieHTis,
TpaBMaTUUYHUIN KokcapTpo3 (TK) - y 2 XxBopuX.

Ycim naujeHtam 6yA0 BUKOHAHO TOTaAbHE EHAOMNPOTE3YBAHHS KyAb-
wosoro cyraoba (258 onepadiji). be3ueMeHTHUI T1N dikcaii eHAo-
npotesiB BMKOpuCTOBYBaBcsa y 187 Bunaakax (72,5%), B pewrTi Bu-
naakis - 71 (27,5%), 3actocoByBanacs LEMEHTHa dikcalisi HiXKM,
NPy UbOMY TOTAAbHMM LEMEHTHWI €HAOMpPOTE3 BCTAHOBAOBABCS Y
33 Bunapkax (12,8%), a y 38 Bunaakax (14,7%) imnaaHTyBaBCSA
eHAonpoTes 3 ribpuaHoto dikcalieto. BiTuMaHsAHI MOAYAbHI €éHAONPO-
Te3n OPTEH BcraHoBAloBanucs y 202 Bunapkax (78,3%). 3a iHWKUX
56 onepadin (21,7%) iMNAQHTYBaAMCA EHAONPOTE3N iHLLIMX KOHCTPYK-
uin: Biomet - 24, Zimmer VerSys - 10, Zimmer CPT - 8, Omnifit - 6,
Exeter - 6, W. Link - 2.
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Pe3yAbTaTy Ta iX 06roBopeHHsA

Mpn aHaAi3i peHTreHaHTPOMOMETPUUHUX MOKA3HMKIB y NauieHTIB 3 IK
(44 cyrnobu) 6yn0 BCTAHOBAEHO, LLO 3HAYEHHST KOPTUKAABHOIO iHAEKCY
MaAn BEAUKUIM PO3KUA | CTaHOBWUAM Bip 23,7 p0 62,2 %, B cepeAHbOMYy
50,9+9,4 %. 3HaueHHA MKI Takox 6yAn HEBUCOKUMMW i CKAAAU B Ce-
peaHbomy 2,49+0,4. IHaekc CnoTopHO -PoMaHbHoAi 3MiHOBaBCA y 6ik
36iAbLLEHHS Ta B CEPEAHbOMY CTaHOBMB 6,7+2,6. IHAekc Noble Bapi-
toBaB BiA 1,84 po 5,43, B cepeaHboMy ckaaBlum 3,4+0,7. Cepea tvnis
6ypoBK kaHany 3a Dorr nepeBaxaB Tvn B (25 Bunaakis 3 44), tun C
BU3HaueHun y 17 Bunapkax, Tun A — y ABOX. TakuM UMHOM, 3HAYEHHSA
PEHTFEHAHTPOMOMETPUUYHUX MOKA3HWMKIB NPU iAiONaTUUHOMY KOKcap-
TPO3i BKadyBaAW Ha 3HUXEHHSA KICTKOBOI MacK B 30Hi iMNAAHTaLT HiX-
KM €HAOMPOTE3Y Ta TEHAEHLO A0 NPSIMOI GOPMM KaHaAy MPOKCUMaAb-
HOTO BIAAIAY CTETHOBOI KiCTKM.

Y nauieHTiB 3 AUCNIAGCTUYHUM KOKcapTpo3oM (59 cyraobiB) 3HaueH-
HSA KOPTMKAABHOIO IHAEKCY TaKoX MaAW LLUMPOKY BapiabeAbHicTb i cTa-
HOBWAM Bip 25,1 p0 67,9 %, B cepeaHboMy 52,6+8,3 %. Mopdo-kopTtu-
KaAbHUI IHAEKC B cepepaHboMy cTaHoBMB 2,8+0,5. CepeaHi BEAUYMHU
iHAekcy CnoTopHO-PomaHbMOAI pocsaraan 3HauveHHs 5,03+2,4. 3Ha-
yeHHsA iHaekey Noble cknanm Bia 2,0 po 4,81, B cepeaHbomy 3,8+0,7.
Tun 6yaoBuM kaHany 3a Dorr 6yno BU3HaueHO K A B 28 BUNaakax, B -y
21 Bunaaky, C -y 10.

MopiBHIOOUM Ui ABi rpymnu cnocTepexeHb, MOXHa 3p06UTH BUCHO-
BOK, LUO MPU AMCMNAACTMYHOMY KOKCapTpO3i ByaOBa KaHaAy NMPOKCU-
MaAbHOTO BiAAIAY CTETHOBOI KiCTKM BiAbLLIE MA€E TEHAEHLIKO A0 KOHIUHOT
dopMM, NpY LbOMY BTpaTa KiCTKOBOI MacW B 30HI iMNAAHTALLi HiXXKK
€HAOMPOTE3Y BUPAXKEHA MEHLLE, HIXX MPH iAioNaTUYHOMY KOKCapTPO3i.

Y rpyni MeaiaAbHMX MEPEAOMIB LLIMMKK CTEFHOBOI KiCTKM (48 crnoctepe-
XEHb) BiABHAYaAUCA HWU3bKI CEPEAHi 3HAUEHHA KOPTUKAABHOTO iIHAEKCY,
MOPDO-KOPTUKAABHOTO IHAEKCY, iHAEKCY Noble — BOHM CKAaAM, BiAMOBIA-
Ho, 47,4+10,3%, 2,43+0,37 1a 3,34+0,8. CepepHin iHpekc CnoTopHO-
PomaHbHOAi, HaBnakW, MaB HaWBWLLE 3HAUYEHHS | CkaaB 7,2+2,3. Tun
6yaoBM KaHaAy 3a Dorr 6yB BU3HaueHW y 6 BUNaakax Ak B,y 42 - ak C.
Tak1M UYMHOM, Y 3a3HaueHil rpyni cnocTepexeHb NoKasaHHsA A0 BUOOPY
LieMeHTHOro Tuny ¢ikcauii BU3HauaAncsa HanbiAbLL NEPEKOHAUBO.

Y rpyni naujieHTiB 3 acenTMYHUM HEKPO30M FOAOBKW CTEFHOBOI KiCTKM
(AHT-CK) - 62 cnocTepexeHHs1 — CepeAHi 3Ha4YeHHS KOPTUMKAAbHOIO
iHAEKey cknanm 49,9+7,7 %, wo 6yA0 HE3HAUHO HUXUE, HiX B rpynax
IK Ta AK. TakoXX BU3HA4YaA0CH NOPiBHAAbHO HU3bKe 3HaYeHHA MKI, ake
cknano 2,4+0,4. 3HaueHHs iHAekcy Noble carano 3,47+0,6, Wo BKa-
3yBaAO Ha TEHAEHLIIO NPEBAAOBaAHHA «<HOPMAAbHOrO» TUMY KaHany B
AQHIN AOCAIAHIN Tpyni. IHAeke CnoTopHO-PoMaHbIOAI BU3HAUaBCA K
5,23+1,9, 10 BKa3yBaAO Ha MOXAUBICTb He3LeMeHTHOT dikcaLii HiXXKK
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eHponpoTtesa. Tun 6ya0BKU kaHaAy 3a Dorr B ABOX BUNAAKax BiANOBiAaB
™mny A, B 19 Bunaakax - tuny B, B 23 Bunaakax - tuny C. Y 18 cnoc-
TEpeXeHHAX MW PO3LIHWAKM BYAOBY KaHaAy CTEFHOBOI KICTKM SIK nepe-
xiaHun Tmn B-C.

Y rpyni cnoctepexeHb NauieHTiB 3 peBMatoiaHMM apTputom (PA) 3Ha-
YEHHS1 KOPTUKAABHOTO IHAEKCY BYAM HEBUCOKMMMU i CKAanmn 46,9+8,6 %.
3HaueHHst MKI HabAMXaAnCa A0 MOKA3HMKIB Y rpyni MeAiaAbHUX nepe-
AOMIB i cknanm 2,44+0,4, a iHaeke Noble HabAnxaBca A0 NMOKA3HUKIB Y
rpyni AHICK i maB 3HaueHHs 3,46+0,7. IHpekc CnoTopHO-PoMaHbIOAI
6yB 5,9+2,4, 1110 BKa3yBaB Ha TEHAEHLIjH0 HABAMXKEHHSI AO LEMEHTHOIO
mMeToay dikcaii Hixku. Tun 6GyaoBK KaHaay 3a Dorr B TpbOX BUMaAKax
BianoBiaaB Tvny A, B 10 Bunaakax - tvny B, B 14 Bunaakax - tuny C.
TakoxX y Ui rpyni cnoctepeXxeHHs Hamu ByAn BU3HaYeHi 5 BUNaAKIB,
AKi BiANOBiAaAM NepexiAHOMY Tuny KaHaay B-C.

AHani3 paHMX Y rpyni cnocTepexeHb MauieHTIB 3 TpaBMaTUYHUM
KOKCapTPO30M, fika Byra MaAOUMCEAbHOK Tpynoto, He BUSIBUB Nepe-
KOHAMBMX TEHAEHLIN Ta 3aKOHOMIPHOCTEN, ane, Ha Hally AYMKY, Le
NUTaHHA NoTPebye NOAAALLLOIO NOTAMBAEHOrO BUBUYEHHS.

CAip 3a3HAUUTH, LLO PEHTFEHAHTPOMOMETPUYUHI 0COBAMBOCTI NpU
AHICK, PA ta TK MatoTb NOAIOHI pUCH: LUIMPOKMIA KiCTKOBO-MO3KOBUIA
KaHaA i3 BIAHOCHO 36epeXeHOo0 TOBLLMHOK KOPTUKAALHOTO Lapy Ya-
cTiwe cnoctepiraBcs npu AH-CBK; y xBopux 3 PA i TK maan micue
ABMLLA OCTEONOPO3Y, IO B CBOKO Yepry NMPU3BOAMAO AO 3MEHLLEHHSA
TOBLUMHWM KOPTUKAABHOTO LIapy i BiAMOBIAHO, 30iAbLLIEHHSI MPOCBITY Ki-
CTKOBO-MO3KOBOIO KaHany, Lo MIATBEPAXYBAAOCA 3HAYEHHAMU PO3-
paxyHKOBWX PEHTTEHAHTPOMOMETPUUYHUX IHAEKCIB.

CepeaHi 3HaUYEHHSI PEHTTEHAHTPONOMETPUYHMX AQHUX Y Fpynax crno-
cTepexeHb HaBeAeHo y Tabamui 3.

Tabauusa 3. CepeaHi 3HaueHHA PEeHTreHaHTPONOMETPUUHUX NOKA3HUKIB NpH pisHUX popmax
ypa)keHHA KyAbLLOBOFO Ccyraoba.

Ho3onoriuHi Kl, % MKI Inpeke Noble |  IHAeke Tun 3a Dorr
rpynu CnotopHo A B B-C C
IK (n=44) 50,949,4 | 2,49+0,4 3,410,7 6,7426 | 2 | 25 17
AK (n=59) 52,648,3 | 2,80+0,5 3,810,7 5,03+2,4 | 28 | 21 - 10
MM (n=48) | 47,4+10,3 | 2,43+0,37 3,34+0,8 7,7£1,3 0 6 - 42
AHICK (n=62) | 49,9+7,7 | 2,40+0,4 3,47£06 | 52319 2 [ 19| 18 | 23
PA (n=32) 46,9186 | 2,4410,4 3,4610,7 59424 | 3 |10 | 5 14
TK (n=2) 49,2+0,5 | 2,4740,2 3,3910,5 54+0,6 | O 1 - 1

62 ISSN 2788-4740. TpaHcnAaHTaLifA Ta WTyyHi opraHn. 2026. Tom 4, Ne 1-2




BrKOHaHO aHani3 3aAeXHOCTI PEHTTEHAHTPONMOMETPUYHUX NMOKA3HU-
KiB Ta KOHCTPYKLIiM BCTAHOBAEHWMX HIDXKOK eHAOMpPOoTE3iB. AAA LbOro BCi
iMNA@HTOBaHI HixXKM (N=258) 6yAn po3aineHi Ha 4 rpynu: nepLuy rpyny
CKAAAM BUMaAKM, KOAM MiA yac onepalii BcTaHOBAOBaAUCS Be3LEMEHT-
Hi KOHIUHI HDXKM (82 cnoctepexeHHs, Wo BkAatouatoTb 42 Hikku OPTEH,
24 Hixkn Biomet, 10 Hixok Zimmer VerSys i 6 Hixok Omnifit). Bep-
Cii KOHIYHOI HiXkku OPTEH 6yAn npeAcTaBAEHi Y BUMASIAL CTAHAAPTHOMO
KOHyca (28 cnoctepexeHb) Ta ABOXNAOLLMHHOIO KoHyca (14 cnoctepe-
XeHb). A0 APYrOi rpynu yBIMLLIAWM BUMAAKM BCTAHOBAEHHSI He3LeMEHT-
HOi HixXkn OPTEH 3 meTadisapHoto ¢ikcaujeo 3 WWMHO-AiadizapHUM
KyTom 140° - 48 cnocTtepexeHb; TPETIO rpyny CKAAAU BUNAAKK iM-
AaHTaUji 6e3uemeHTHUX Hixok OPTEH i3 metadisapHo-piadizapHoto
dikcauieto - 57 cnocTepexeHb; y YeTBEPTY rpyny 6YAO BKAKOUEHO BCi
LEeMEHTHI HiXXKK — 71 BMNapoK, 3okpema 55 — OPTEH, 8 - Zimmer CPT,
6 - Exeter, 2 - Link. NMopiBHAAbHI pe3yAbTaTi BKadaHi B TabAuLj 4.

Ta6bauusa 4. CepeAHi 3HAUEHHA PEHTreHaHTPONOMETPUUHMX NOKA3HUKIB NPOKCMMAaAbLHOIO
BiAAIAY CTErHOBOI KiCTKM B 3aA€XHOCTI Bia BCTAHOBAE€HOI KOHCTPYKLUii HDKKU eHAonpoTesy

KYAbLLIOBOFO cyrao6a.

Tun HibXKKK Kl, % MKI Inpeke Inpeke Tun 3a
Noble CnoTopHo Dorr

besLiemenTHa KoKldHa 558188 | 275:06 | 38108 | 51157 A
HiXKa
besuemeHTHa Hixia 539:7,1 | 265:03 | 387:08 | 54£19 A
ABOMNAOLLUMHHNK KOHYC
besuemeHTHa 3
METagI3aPHOI0 54,4186 | 2,67:05 |[3,56+0,65]| 526+22 B
dikcaui€er 3 LWWAHO-
piadisapHum kytom 140°
besuemeHTHa 3
mMeTadizapHo-piadizapHoto | 47,7+7,2 2,47+0,36 3,4+0,6 5,7+1,8 B
dikcauiero
LlemeHTHa 45,8+8,5 2,27+0,3 3,14+0,5 8,3+2,1 C

AK BUAHO 3 TaBAULI 6, KOHIUHA HiXKKa BCTAHOBAOBAAACS MPU PEHTre-

HaAHTPOMOMETPUUYHKUX NapamMeTpax NPOKCMMAaAbHOIO BiAAIAY CTEFHOBOI
KiCTKM, HaBAMXEHMX AO KOHIUHOT GOPMU KICTKOBO-MO3KOBOIO KaHaAy,
Ha LWO BKa3yloTb BUCOKI 3HAUEHHS KOPTUKAAbHOIO iHAEKeY, MKI Ta iH-
Aekcy Noble. Y uin rpyni nepeBaxaBs TN A KiCTKOBO-MO3KOBOIO KaHaAy
3a Dorr. IHTerpanbHUI NOKa3HWK iHAekcy CnoTopHO-PomaHbioAi GyB
MiHIMaAbHUM, NOPIBHSIHO 3 iHLLIMMMW FpynamMmmn CrocTePEXEHHS.
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Y rpyni, Ae BCTaHOBAOBAAUCH Oe3LEMEHTHI HiXKK 3 MeTadi3apHOH
dikcaujiero, 3HAUYEHHS KOPTUKAABHOMO iHAEKCY Ta MOPGO-KOPTUKaAbL-
HOrO iHAEKCY HabAMXAAMCA AO MOKA3HUKIB rpynu, Ae iMNAaHTYBaAUCS
6e3UeMEHTHI KOHIYHI HiXKKK, ane 3HauyeHHs1 iHaekcy Noble 6yno HMx-
UMM, HiIX Y TPy KOHIYHMUX HIKOK. TUMN KiCTKOBO-MO3KOBOIO KaHaAy 3a
Dorr Bianosipas Tuny B.

lMoKa3HWKK Yy rpyni, A6 BCTAHOBAKOBAAMUCA HIXXKKK 3 MeTadizapHo-Aia-
odizapHoto dikcaLjiero, MaAn 3HUXEHI 3HAYEHHST KOPTUKAAbHOMO iHAEK-
¢y, MOpdO-KOPTUKAABHOTO iHAEKCY Ta iHAekey Noble. [Haeke CnoTopHO-
PomaHbIHOAI 6YyB BULLIMM, HiX AAS IHLLMX rpyn 6e3ueMeHTHOI dikcallii,
a CTPYKTypa KiCTKOBO-MO3KOBOIO KaHaAy BianoBiaana tuny B 3a Dorr.

Y rpyni 3 iMNA@HTALED LEMEHTHUX HDXOK MPUBEPTAAW YBary HamHUX-
Ui NOKa3HWKK KopTUKaAbHOro iHAekey, MKI Ta iHaekcy Noble y nopis-
HSIHHI 3 iHWKWMKW rpynamu. BianoBiaHO iHAeke CnoTopHO-POMaHbIOAI
MaB HaWBULLE 3HAUYEHHS, LLIO OMNOCEPEAKOBAHO BKa3yBaNO Ha 3HaAYHe
3HWXXEHHSA MiHEPAABHOI LLLIAbHOCTI KiICTKOBOI TKAHMHUW NMPOKCUMAAbHOTO
BiAAIAY CTEMHOBOI KIiCTKW. ByAOBa KiCTKOBO-MO3KOBOIO KaHaAy B HiAbLLIO-
CTi BUNaAkKiB Bianosiaana tuny C 3a Dorr.

Chia 3a3HauMTH, LLO 3@ HALLKMMW PO3PaXyYHKaMU iHTErPanbHUIM IHAEKC
CnotopHo-PoMaHbIioAi y Beix rpynax 6ys Bulle 5,0, L0 BKa3dyBaAO Ha
HaABHICTb y BIAbLLOCTI NaLLEHTIB, AKi CNOCTEPIratoTbCs, 03HAK 3HUXKEH-
HS1 KICTKOBOI LLIABHOCTI B 0BAACTi NPOKCMMAABHOIO BiAAIAY CTEFHOBOI
KICTKW PI3HOTO CTyneHst BUpaxeHocTi. OAHaK AOLIABHO MPUY NAaHyBaHHI
BMOOPY KOHCTPYKLLT HiXKKM Ta TvNy i dikcaLii BpaxoByBaTV NOKa3HWKK
KIAbKOX PEHTFEHaHTPOMOMETPUYHUX NapaMeTpPiB NPOKCMMAAbHOTO BiA-
AiNy CTETHOBOI KiCTKM.

Ha ocHOBiI NMpoBeAEHUX AOCAIAXEHb, HaMKW OyAO PO3POOAEHO Ha-
CTYNHWI @ATOPUTM OLLIHKM PEHTTEHAHTPOMOMETPUYHUX XapaKTEPUCTUK
NPOKCHMAaAbHOTO BiAAIAY CTEFHOBOI KiCTKM AAS BUOOPY KOHCTPYKLT Hix-

K1 Ta TMny i dikcauii.

Anroputm BU60py TUNY dikcauii Ta KOHCTPYKLi HDKKU

1. 3a BiANOBIAHICTIO dopmMKM KaHaay Tvny A 3a Dorr, 3HaUeHHSIM Kop-
TUKaAbHOIO iHAEKCY BULLE 54 %, iHAaekcy Noble sulue 3,6 | mopdokop-
TMKaAbHOIO iIHAEKCY MOHaA 2,6 XapakTepUCTUKM MPOKCUMAAbHOIO BiA-
AiNY CTEMHOBOI KICTKM HaBAMXAIOTbCS A0 «AMCMAACTUYHOIO» i B LIbOMY
BUMAAKY HaMbiAbLL ONTUMAAbHUM € NAAQHYBAHHSA iIMMNAAHTALLT KOHIUHOI
6e3LeMEeHTHOI HDKKH.

2. fAkwo dopma KaHany BiAMOBipa€e TMMNy B, KOPTUKAAbHUIN IHAEKC
3HaxoauTbeA B Mexax 50-54 %, MKI - 2,5-2,7, iHaekc Noble - 3,5-
3,7, TO MOXAMBA iMMNAAHTALLA 6e3ueMeHTHOI HiXKKU 3 MmeTadizapHolo
dikcauieto 3 WnMHo-piadizapHUM Kytom 140°.

3. [Mpu dopmi kKaHany Tvny B 3a Dorr, 3HAUYEHHA KOPTUKAAbLHOIO
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iHaekcy 50-45 %, MKI - 2,3-2,5, iHaekcy Noble - 3,2-3,4, AOUiAbHO
nAaHyBaTh BCTAHOBAEHHSI 6€3L,eMeHTHOI HKKK 3 MeTadisapHo-aiadi-
3apHolo ¢ikcauieto.

4. AKwWwo kaHaa Bianosiaae Tuny C 3a Dorr, NOKa3HUKM KOPTUKAAbHOTO
iHAeKkey Hux4e 40 %, 3HaueHHA MKI Huxue 2,3, a iHaekey Noble Hux-
ye 3,3, ToO NapamMeTpu NPOKCUMAABHOIO BiAAIAY CTETHOBOI KICTKM MatoTb
XapPaKTEPUCTUKM <LIUAIHAPUYHOTO» | B LIbOMY BUMNAAKY HalbiAbLL AOLiAb-
HO NA@HYBaHHS1 BCTAHOBAEHHSI HDKKM 3 LLleMEeHTHUM Tunom ¢ikcakii.

OckKinbKkM iHAEKC CnoTOopHO-POMaHbIMOAI € iHTErpaAbHUM | MOEAHYE
BiKOBI Ta CTaTeBi NnapamMeTpu naujeHTa 3 onncoBuM (iHaeke CiHrxa) Ta
po3paxyHkoBuM (MKI) MeTopamMKM OLLIHKM NPOKCUMAAbLHOTO BIAAIAY CTET-
HOBOI KiCTKM, BiH MOX€& BMKOPUCTOBYBATUCA Ha 3aBEpLUaAbHOMY eTani
aHaAi3y PEeHTreHaHTPONMOMETPUYHUX XapaKTEPUCTUK MPOKCUMAALHOIO
BiAAIAY CTETHOBOI KiCTKM MPUY BU3HAUYEHHI TUMy dikcaLii HiXXKKWM eHAONPO-
Tedy Ta NOPiIBHIOBATUCA 3 MIACYMKOBUMU AAHUMMW aHaAi3y 3rigHO 3 3a-
NPOMNOHOBaHWM aArTOPUTMOM.

BUcHOBKHM

1. On1coBi Ta PO3paxyHKOBI METOAM OLLIHKM PEHTTEHAHTPONOMETPUY-
HWX MOKa3HMKIB MPOKCUMAABHOIO BIAAIAY CTEMHOBOI KICTKM edEKTMBHO
BMKOPWUCTOBYBATK B CYKYMHOCTI AASl OTPMMAHHS HabiAbLL MOBHOIO ysIB-
AEHHS Npo ByA0BY MPOKCMMAABHOTO BiAAIAY CTETHOBOI KiCTKM.

2. AASt OTPMMAHHA NOBHOLIHHOT XapaKTEPUCTUKM HEOOXIAHO NpoBe-
CTM OLiHKY X04a 6 OAHOIO OMMCOBOTO i K MiHIMYM ABOX PO3pPaxyHKOBUX
PEHTrEHAHTPONOMETPUYHMX NapaMETPIB NPOKCUMAABHOTO BiAAIAY CTEr-
HOBOI KiCTKM, LLO B CYKYNMHOCTI 3 BU3HAYEHHAM iHTEMPAAbHOIO IHAEKCY
CnotopHO-PomaHbOAI AO3BOASIE ONTUMAALHO CMAAHYBaTW BMOIP KOH-
CTPYKLUIi HXXKM Ta TWN i dikcalii.

3. Po3pobaeHWit aAropuTM AO3BOASIE CTAHAAPTU3YBaTW BU3HAUYEHHS
PEHTFEHAHTPOMOMETPUUYHUX MapaMeTPiB NMPOKCUMAABHOIO BIAAIAY Ki-
CTKOBO-MO3KOBOMO KaHaAy CTErHOBOI KICTKM Ta ONTMMIi3yBaTh MiAXOAU
AO BMBOPY KOHCTPYKLIT HiXXKM eHAONPOTE3Y Ta TWNy i dikcauii i 3a6e3-
NeYnTH AK SIKICHY NEePBUHHY CTaBiAbHICTb CTErHOBOr0 KOMMOHEHTa Ta
NMOAGAbLLY €KCMAyaTaLiiHy AOBFOTPMBAAICTb EHAOMPOTE3a KyAbLLOBOIO

cyrnoba.
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Analysis of X-Ray Anthropometric Parameters of the
Proximal Femur from the Position of Planning Hip
Joint Arthroplasty

D. A. Syniehubov?, O. Ye. Loskutov?, O. Ye. Oliinyk?, 0. 0. Loskutov?
1 Dnipro State Medical University
2 Kyiv Medical University

Abstract: In the structure of morbidity of modern society, diseases of bones and joints
occupy one of the leading positions. In the surgical treatment of severe forms of hip joint
diseases, hip arthro-plasty is a radical method of treatment. At the same time, the number
of total hip arthroplasties in the world is increasing annually. Preoperative planning of the
implantation of the femoral component of the endoprosthesis is performed by analyzing
the radiographic anthropometric parameters of the proximal femur.

Objective. Based on a comparative assessment of radiographic anthropometric
characteristics of the proximal femur, to develop an algorithm for planning implantation of
the femoral component of a hip joint endoprosthesis.

Materials and methods. An assessment of radiographic anthropometric parameters
was performed in 232 patients (258 joints) with various nosological forms of hip joint
diseases who underwent total hip arthroplasty; 26 patients underwent bilateral staged
hip arthroplasty. Idiopathic coxarthrosis of the Il degree (IC) was diagnosed in 42 patients,
dysplastic coxarthrosis of the Ill degree (DC) - in 46 patients, aseptic necrosis of the femoral
head of the IV degree (ANFH) - in 62, medial femoral neck fracture (MF) - in 48 patients,
rheumatoid arthritis (RA) - in 32 patients, traumatic coxarthro-sis (TC) - in 2 patients.
Cementless fixation of endoprostheses was used in 187 cases (72.5%), in the remaining
cases - in 71 (27.5%), cement fixation of the stem was used, while a total cement endo-
prosthesis was installed in 33 cases (12.8%), and in 38 cases (14.7%) an endoprosthesis
with hybrid fixation was implanted. The following methods were used for qualitative and
quantitative assess-ment of the structure of the proximal femur: cortical index (Cl), morpho-
cortical index (MCI), No-ble medullary canal narrowing index, Spotorno-Romagnoli index,
assessment of the proximal femur according to Dorr L. et al.

Results. Based on the analysis of descriptive and calculated radiographic anthropometric
indicators in various nosological forms of hip joint involvement, analysis of the dependence
of radiographic anthropometric indicators and the designs of the installed stems of
endoprostheses, an algorithm was developed for selecting the design of the femoral
component of the endoprosthesis and the type of its fixation.
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Discussion. Radiographic anthropometric indicators in IC revealed a decrease in bone
mass in the area of implantation of the endoprosthesis stem and a tendency to a straight
shape of the proximal femoral canal. In DC, the structure of the proximal femoral canal
tends to a conical shape, while the loss of bone mass in the area of implantation of the
endoprosthesis stem is less pronounced than in IC. In ANFN, the “normal” type of canal
prevailed, which indicated the possibility of cementless fixation of the endoprosthesis
stem, and in RA, the structure of the canal indicated the likelihood of cement fixation of
the stem. In MF, the greatest loss of bone mass was established according to ra-diographic
anthropometric indicators, which indicated a tendency to a “pipe” type of canal and ce-
ment fixation of the endoprosthesis stem.

Conclusions. Descriptive and calculated methods for assessing of radiographic
anthropometric pa-rameters of the proximal femur should be effectively used in
combination. To obtain a full-fledged characteristic, it is necessary to assess at least
one descriptive and at least two calculated radiographic anthropometric parameters of
the proximal femur, which, together with the determination of the Spotorno-Romagnoli
integral index, will allow to optimize plan the choice of the stem design and the type of
its fixation. The developed algorithm allows to standardize the determination of radio-
graphic anthropometric parameters of the proximal femur and optimize approaches to the
selection of the endoprosthesis stem design and the type of its fixation, and to ensure
both high-quality primary stability of the femoral component and subsequent operational
longevity of the hip joint endo-prosthesis.

Keywords: hip joint, radiographic anthropometry, preoperative planning, arthroplasty,
osteoporosis.
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Onuc KhaiHiyHoro Bunaaky: LVAD aK «micT» A0
TpaHcnAaHTauii cepua. TexHiuHi Ta iHpeKUinHi
BUKAUKH

AHoTauif: [pUcTpoi MexaHiuHOI LMPKYAATOPHOI MIATPUMKK, 30KPEMA CUCTEMU AiBOLLIAYHOY-
KoBOI pornomMorn (LVAD), LIMPOKO 3aCTOCOBYHOTHCS SIK «MICT A0 TpaHCMAaHTaLii» y NauieHTIB i3
TEPMiHaAbHOK CepLEBOIO HEAOCTaTHICTO. lonpu 3HauHi nepesaru, BUKopuctaHHa LVAD aco-
LItOETbCS 3 PUBUKOM PO3BUTKY iIHOEKLINHMX YCKAAAHEHD, SIKi MOXYTb YCKAAAHIOBATW nepebir nic-
ASl TP@HCMAAHTALIMHOIO NepioAy.

KArouoBi caoBa: TpaHcnaaHTauis cepus, LVAD, iHOEKLIMHI yCKAGAHEHHS.
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Betyn

OcCTaHHIMW AECATUAITTAMM PO3BUTOK MPUCTPOIB MEXaHIYHOI LIMPKY-
ASITOPHOI NiATPUMKK, 30kpema Left Ventricular Assist Device (LVAD),
3a6e3neunB MOXAMBICTb 3HAYHOTO BAOCKOHAAEHHS MPOMIXHOTO AiKy-
BaHHA MaLIEHTIB, LLO OYiKylOTb Ha TpaHcnAaHTauito cepus. LVAD e
MOCTOM AO TpaHCNAaHTaLii Ta AO3BOASIE CTabiAi3yBaTh reMOAMHAMIKY,
NnoKpaLwmnTM nepdysito opraHiB i opraHiB-MilleHEN, 3MEHLUUTU CUM-
NTOMW CEPLEBOI HEAOCTATHOCTI, i B iA€aAi MOAINLLIUTA pe3yAbTaTH NiCAS
TpaHcnAaHTauji. OpHak poab LVAD fK nepeaTpaHCnAaHTauiMHOro Mo-
CTy CYNPOBOAXYETLCHA BAAQCHUMU PUSUKAMU | BUKAUKAMU. 3a AGHUMU
OCTaHHIX OrASIAIB | AOCAIAKEHD, AO TAKMX CKAQAHOLLIB HaAexXaTb iHbEeK-
LiMHi YCKAAAHEHHS, KpOBOTEUI, @ TaKOX iMyHOAOTYHa ceHCcKbini3aLlis,
fIka MOXe BMAMBATK Ha nepebir nicAs TpaHcNAaHTaLi.

Y LbOMY KAIHIYHOMY BUNAAKY MU MPEACTABASEMO NaLiEHTa, B SKOrO
LVAD 6yB BCTAaHOBAEHUI K MIiCT AO TPAHCMAAHTALT, i 3rOAOM YCMiLLHO
6yn0 nepecapxeHo cepue. Mu onucyemo nepebir, a TakoX TPYAHOLLL,
3 AKUMU HaM AOBEAOCH CTUKHYTUCb Y BEAEHHI AQHOTO naLieHTa.

Kamepw cepus
MNpaBuii Neperopoaka | NliBuiA wnyHoHok|  CTiHka J1LL Opakus BuCXiaHa aopTa Nise
LWTYHOHOK (diacrona) surmay nepeacepas
0,9-2,6cm 0,6-1,1cm 3,5-5,3 a1(x) 0,6-1,1cM MoHaa 55% | 2,0-3,6 a1 (k) | 1,9-3,6 a4 (X)
3,557 cm(4) 2,040cM(4) | 1,94,0am (W)
32cm 0.7 cm 55cm 0,7 av 25 % 2,5cm 4,0
KnanaHu cepus
MiTpansH1iA AOpTalnbHWA T pUCTYTIKOB Wit NereHesuit
HepocTraTHicTs +2
KanbumHos APtk mmHg Tac my/s
Vak - m/s
APak mmHg
CermeHTapHa ckopotnmsicrb JIll (T-Hopmo, rino-, anc-, rine pritesis)
CerveH™m MNepeay MepeaHbO- Mepe ropoaKosi Bokosi HioKH 3apH
neperopoaKosi
BasanbHi axi aKi aKi nno nno nno
CepepHi aKi aKi aKi rino rino fino
BepxiBKOBi aKi aKi fino rino

PigHa B NOpoXHAH Nnepurkapay -
CrOpOTNMBICTL MoKapay I 3HUXeHa.
[iacToniyHa AMobyHKLSA: He BuSHAaYanacs JlereHesa rinepreHsin: NO4aTKOBa.

Buciosok: CTaH micna iMnnanTaui LVAD.

[unatauia npaeux Bigainie cepus Ta NiBOro WNYHOUKA. TOBLLMHA CTHOK NIBOIO LWIYHOUKA B MeXax
Hopmu. MoMipHa TpUKycniganbHa HeQoCTaTHICTb. Jleredesa rinepTensin. CuctoniuHa aucdyHkuia nisoro
LWYHOYKa 3HIDKeHa : OB - 25%.

Puc. 1. Pe3yAbTaT exokapaiorpadiuHoro AOCAiAKeHHA naujieHTa A0 TpaHcNAaHTauii cepus
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MNpaewit
LWAYHOUOK

0,9-2,6 cm

2,6 cm

HepocraTHicTb
KanbuuHoz

CermMeHTH

BazancHi
CepepaHi
Bepxiekogi

Onuc KAiHIYHOro BUNaAKY

MaujieHT, YonoBIK 37 POKiB, 3 AilarHO30M iLEMiIYHa KapAiomionarTia.
MpautoBaB 3a KOPAOHOM BOAIEM AaAEKODIHWKOM. Tam, Mia Yac yepro-
BOrO pency B HbOro cTaBcs iHdapKT Miokapaa. M Bia 03.05.2023 p.,
YCKAGAHEHWI KapAIOTEHHUM LLIOKOM. Moro 6yAo rocnitanisaoBaHo A0
AikapHi B micTi bBepramo B ITaaii. lepeaonepaliiHa Bidyaaisalia cep-
LS Ta MOAOXEHHS MPUCTPOIO HAaBEAEHI Ha pucyHKy 1. MNauieHTy Bu-
KOHaHO CTeHTyBaHHS LAD, HanaropXXeHo BHYTPiLLHbOAOPTaAbHy 6a-
AOHHY KOHTpnyAbcauito. CTaH nauieHTa NporpecMBHO NoripLlyBaBcs,
16.06.2023 p. 6yno imnaaHToBaHO LVAD - Thoratec HeartMate |ll.
OCHOBHI eTanu XipypriyHOro BTpy4aHHA NPEACTaBAEHI Ha PUCYHKY 2.
MauieHT TpuBaAui Yac nepebyBaB Ha CTaLiOHAPHOMY AiKyBaHHI ye-
pe3 PO3BMTOK cencucy. Y ctabinbHOMY AO TPAHCTMOPTYBaHHSA CTaHi, na-
LiEHT AOCTaBAEHMI peaHimobinem y 1 TMO AAA NPOAOBXEHHSA AOOO-
CTEXEHHS, AiKyBaHHA Ta NOAAAbLLOI MOCTAHOBKM Ha AUCT OYiKyBaHHSA

Kamepn cepus
Neperopoaxka  Nieuid wnyHouok|  CriHka Sl ®pakuia BucxigHa aopta Nige
(niacrona) eukngy N nepeacepas
0,6-1,1 cm 3,5-5,3 cM(x) 0,6-1,1 cm Noxag 55% 2,0-3,6 cm (k) | 1,9-3,6 cm ()
3,5-5,7 cm (u) 2,0-4,0 cu (u) | 1,9-4,0 cm (u)
1,2 cH 4,9 cm 1,1 cm 45 % 3,5¢m 39cm
Knanauu cepusa
MiTpansHui AopTanbHUA TpHCTYNKOBHA Nerexesuit
+1 +1 -
KanbUMHaTH B ocHoBi  |APtk 24 mmHg Tac - m/s
CTYNOK
Vak - m/s

APak 10 mmHg

CermeHnTapHa ckoporausictb JILU (T-wopmo, rino-, Auc-, rinepkivesia)

MNepeau NepeaHsbo- MNeperopoAaKosi BokoBi HuxHI 3aaHi
neperopoaKosi
rino rino N N N
rino rino N N N
X N N N X

PiaMHa B NOPOXHMHI NepHKapAy He BizyanizyeTsc
CropoTaueicTe Miokapay N 3HuxKeHa.
AiacroniyHa anodyHKUiA: nopyweHHs penakcauii (1,07-2,35)) NlereHeea rinepreHsia: HeMac.

Bucrosok: JILLl He AUNSTOBaHWIA, CTIHKW NOTOBLUEHI.

Mexkosuit poamip MLU.

AopTa He noLUMpeHa, aopToCKNepos.

[ereHepaTusHi 3MiHM KnanaHis cepus. Jlerka HegocTaTHicTe AoK Ta TpK.
Poznagn cermeHTapHoi ckopoTamusocTi /I (ame.Tabn).

3aranbHa ckopoTamsicTb JILU 3HwKeHa, OB 45%.

B nnespanbHNX NOpoXHWHAX BUNIT He Bi3yanByeTbCA.

Puc. 2. Pe3ynbtati exokapaiorpadiuHoro Ao0CAiAKeHHA naujeHTa nicAA TpaHCNAaHTaLi cepusa
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TpaHcnAaHTauii cepus. MauieHT nprbys Ao 1 TMO B ctabinbHOMY, NPO-
Te AOCUTb BaXXKOMy cTaHi. Hamu 6yno BiaMiueHO BMpPaXeHi NPOAeXHi
3 HEKPO30OM TKAHWH Ha NOTUAMLI Ta 060x n’atax. ImnaaHTauia LVAD
BUMarae 4epesLlKkipHOro NpOBEAEHHSI EAEKTPOAA XUBAEHHA NMPUAG-
Ay. BpaxoBytoun TpuBaAicTb po60TH NPUAGAY, MiCLE BUXOAY EAEKTPO-
Aa Ha NePEAHiN YepeBHIN CTiHLi 6yAO XPOHIYHO iHOIKOBaHe, B AIASIHLI
BUXOAY KabeAto 3 LLKipK ByAn 2 HOPUL, AKi COAyYaAUCh MiX CO60t0,
L0 YCKAAAHUAO 6 MpoLeAypy TpaHcnAaHTalii cepusa yepes iMyHocy-
npecito. Po3tallyBaHHA kabeAlo XMBAEHHS Ta 0COBAMBOCTI Xipypriy-
HOro AOCTYMy MOKa3aHi Ha pUCYHKY 3. Uepes HasBHICTb CTOPOHHLOIO
Tina N036yTUCH IHOEKLIT HE BYAO MOXAUBUM.

Puc. 3. PeHTtreHorpacdis nauieHTa A0 NnpoBeAeHHA ONepaTMBHOIO BTPyYaHHA: TPAHCNAAHTaLifA
cepus
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MauieHT NiB POKy nepea TpaHCMAQHTALIE crnocTepiraBcsi Hamu
ambynatopHo. MicueBi iHOEKLiMHI YCKAGAHEHHS B AIASIHL BUXOAY Ka-
6ENt0 XMBAEHHSI HAaBEAEHI Ha PUCYHKY 4. BMICT HOpULIb PEryAspHO
6paBcs Ha BaKTEPIOAOTIUHE AOCAIAKEHHS, Ta NALIEHT PErYASIPHO 3'AB-
AAIBCSI HA OTAAA Ta 06p06Ky paH. AMHaMika 6akTepioAoriuHUX NociBiB
3 paHW Ta aHTMBaKTepiaAbHOI Tepanii HaBeaeHa B Tabaui 1.

AOHOPOM cTaB YOAOBiK 49 POKIB 3 AlarHO30M BHYTPIiLLIHBOMO3KO-
BWIA KDOBOBWAMB.

MicAq BUKOHaAHHA pPecTepHOTOMIT peuunnieHTy 6yno BiA3HAUYEHO BW-
paxeHu cnarmkoBuii Npouec. AAe AeLLO MOAETLUAO CUTYaLIo Te, Lo
B NauieHTa Ha ceplji 3HaxoAMAachb BiAMexoBytoua mMembpaHa, siky
6yAO BCTAHOBAEHO MicAs noctaHoBKkK LVAD, 3 METO BMKOHAHHA B
NOAAAbLLOMY TPaHCMNAAHTaLLii cepusa Ta noAerweHHs apoctyny. Cepue
BUAYYEHO pa3oM 3 NPUCTPOEM. IMNAGHTOBAHO AOHOPCLKE cepLe. bes
6yAb-IKMX TPYAHOLLIB MalieHTa BiaayvyeHo Bip LK. 3aranbHuii yac
ilemii cknaB 94 XBUAUMHWU. BUAaAEHO KOHTYP BAOKY XMBAEHHS LVAD,
LLLO CKAQAO MEBHI TPYAHOLLL, TaK K KaBeAb XMBAEHHS MLLOB B MiALLKip-
Hill KAITKOBUHI A0 NEPEAHBOT CTIHKM YepPEeBHOI MOPOXHWUHW | BUXOAMB
Ha30BHIi ax B NpaBil 3AYXBUHHIM AiASIHLI. | BCiEto cBOED naoLleto 6yB

Puc. 4. PeHtreHorpadisa nauieHta Ha 4-Ty p06Gy nicas npoBeaAeHHA onepauji (cTaH micaA
TpaHcnAaHTauji cepus, BUAyuYeHHA LVAD Ta po3apeHyBaHHSA)
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LLIABHO 3’€AHaHWUI 3 MIALLKIPHOK KAITKOBMHOR. HopuLi 6yA0 peTeAbHO
06po6AEHO, Ta BCTAHOBAEHO APEHAXI-BUMYCKHUKW.

MauieHT nepebysaB y MIT 4 pAobu. 3 iIHOTPOMHOI MIATPUMKKU BUKO-
puctoByBanu: pobyTamiH 4 pobu Ta HopaapeHaAiH 2 A0bu. ApeHaxi
3abpaHo Ha 4 poby nepebyBaHHaA B MMIT. 3aranom nauieHT nepebysas
B cTalioHapi 16 aHiB. B paHHii nicasonepauiiH1ii nepioa y nauieHTa
crnocTepiraBcs AEMKOLUMTO3 SIK peaKLisi Ha HOpULi B AiASIHLI Kabeato
XUBAEHHSA. AMHaMiKa AeMKOUMTapHOI BIiANOBIAI B nicasonepauinHo-
My MepioAi MpeAcTaBAeHa Ha pUCYHKY 5. 3a pedyabtatamu bakTepio-
AOTIYHOrO AOCAIAKEHHST 3 HOpuUpb BUAIAeHO Klebsiella aerogenes y
TMTpi 103, uyTAMBY A0 MeponeHeMy. Hopuui WoAeHHO 06pobAsiAUCh

Tabauua 1. AvHamika pe3yAbTaTy NociBy 3 paHu.

Aara / 11.04.2024 / 2.09.2024 / 10.12.2024 / 20.12.2024 /
aHTUGIOTUK Hi Hi MeponeHem Hi
Pesyabtat Staphylococcus | Staphylococcus | Klebsiella HE BUSABAEHO
aureus aureus aerogenes
108 104 103
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Puc. 5. AMHamika piBHA AeMIKOLMTIB y nicasonepauiHoMy nepioAi
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@HTUCEeNTUYHUMMK PO34YnHamu. CnocTepiranacb LUBMAKA MO3WTMBHA
AMHaMiKa, | 3HMKHEHHS O3HaK 3amnaneHHs A0 KiHUA nepebyBaHHSA
nauieHTa B cTaujoHapi. Hapasi Bxe 6AM3bKO POKy NaujieHT cnocrepi-
raeTbCA HaMu. IHOEKUIMHI YCKAGAHEHHSA 3HUKAM BXE 4epes3 Micslb
NiCASt BUMUCKM.

BucHoBKH

MpeacTaBAEHMIA BUNAAOK IAKOCTPYE TEXHIUHI Ta IHOEKLUiMHI BUKAMKM
npw nepexoai 3 LVAD A0 opToTOnivHOI TpaHcnAaHTauji cepus. Lien keric
NiAKPECAIOE BaXAMBICTb CUCTEMHOI CaHauii Micusa iHdeKLii, paHHbOro
NMAAHOBOrO 6aKTEPIOAOTMIYHOTO AOCAIAKEHHS, LLO AACTb MOXAMBICTb
MaTh iHGopMaLito NPo HeOobXiAHI aHTUBIOTUKM B MiCASTPAHCMAAHTA-
LiMHOMY MepioAi, TOTOBHOCTI A0 TPYAHOLLIB 3 BMAAAEHHAM KOHTYpYy
XMBAEHHS. Takni Miaxip AO3BOASIE 3MEHLLIUTU MMOBIPHICTb Nicasione-
paLUiMHUX YCKAQAHEHD | AOCSITTU CNIPUATAMBUX PE3YALTATIB Y PaHHbOMY
nicaaonepauinHoMy nepioai.
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Case Report: LVAD as a Bridge to Heart
Transplantation. Technical and Infectious Challenges

0. Samchuk, R. Domashych, I. Miskiv, B. Hel, Y. Yakymovych, I. lliasevych
Municipal Non-Profit Enterprise “Lviv Territorial Medical Association Multidisciplinary Clinical
Hospital of Intensive Care and Emergency Medicine”, Lviv, Ukraine

Abstract: Mechanical circulatory support devices, particularly left ventricular assist
devices (LVADs), are widely used as a bridge to transplantation in patients with end-stage
heart failure. Despite their significant clinical benefits, LVAD use is associated with the risk
of infectious complications that can complicate the post-transplant period and affect the
outcome of heart transplantation.

Inrecentdecades, the development of mechanical circulatory support devices, particularly
left ventricular assist devices (LVADs), has significantly improved the interim management
of patients awaiting heart transplantation. LVADs serve as a bridge to transplantation by
stabilizing hemodynamics, improving end-organ perfusion, reducing the symptoms of heart
failure, and, ideally, enhancing post-transplant outcomes.

However, the use of LVADs as a pre-transplant bridge is associated with specific risks
and challenges. According to recent reviews and clinical studies, these include infectious
complications, bleeding events, and immunological sensitization, which may adversely
affect the post-transplant course.

In this clinical case, we present a patient in whom an LVAD was implanted as a bridge
to transplantation, followed by successful heart transplantation. We describe the clinical

course as well as the challenges encountered in the management of this patient.

Keywords: heart transplantation; left ventricular assist device; LVAD; bridge to
transplantation; infectious complications; case report.
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Post-Transplant Sleep and Circadian Disruption: Links
to Rejection and Quality of Life

Background: Sleep and circadian disruption are highly prevalent after transplantation
but seldom managed as primary targets. At the level of analysis it is possible to show that
they constitute a coherent, modifiable risk domain with consequences for functioning and,
in specific contexts, survival.

Methods: We conducted a structured narrative synthesis restricted to the studies span-
ning kidney, liver, lung and heart transplantation and allogeneic HSCT. Eligible reports used
validated sleep/circadian measures and outcomes (fatigue, social participation, health-re-
lated quality of life [HRQoL], rejection, relapse, or mortality), with longitudinal and with-
in-person effects prioritised.

Results: Across organs, disturbed sleep affected roughly one third to one half of recip-
ients, consistently exceeding healthy peers. In kidney pathways, poor sleep related inde-
pendently to lower “individual strength”, curtailed participation and poorer physical and
mental HRQoL, with sex- and age-contingent patterns and treatment correlates (notably
calcineurin inhibitors). Liver and lung studies highlighted depression, symptom burden and
anxiety as dominant associates; family support was protective in liver cohorts. In HSCT,
pre-transplant sleep disruption predicted higher risks of relapse and mortality over six
years, while actigraphy and daily diaries showed a post-treatment nadir in sleep (Days
+7-14) and same-day coupling between poorer prior-night sleep, sedentary time and eve-
ning fatigue. In heart transplantation, donor procurement during “activation” hours (day-
evening) was associated with inferior long-term survival compared with “repression” hours
(night-morning), aligning clinical signals with chrono-immunological plausibility.

Conclusions: Sleep and circadian alignment are systems-level mediators, not epiphe-
nomena. Immediate priorities are routine screening; brief, behaviourally anchored inter-
ventions (exercise, CBT-I, morning light); ward-level nocturnal hygiene; and timing-aware
audit in cardiac pathways, while organ-specific randomised trials and multicentre replica-
tions proceed.

© A. . Pavlov, 2026
© 2026 The Authors.
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Introduction

At the level of analysis it is possible to say that sleep and circadian
disturbance are not decorative symptoms in the margins of trans-
plantation but central threads running through recovery, functioning
and, in some circumstances, survival. Aimost all observers empha-
sise that poor sleep quality, insomnia and rhythm fragmentation re-
main common after solid-organ transplantation-particularly kidney,
liver and lung-and seldom regress fully to the levels seen in healthy
controls [1-4]. In kidney recipients, large cohort data show that dis-
turbed sleep is more prevalent in women than men and travels with
modifiable correlates, including inactivity, smoking, low magnesium
and calcineurin-inhibitor exposure; importantly, the consequences
extend beyond discomfort to erosion of “individual strength,” social
participation and both physical and mental components of health-re-
lated quality of life [2, 6]. When we turn to liver recipients, we are
confronted with a different set of problems in which depression and
symptom burden dominate as correlates of poor sleep, with family
support operating as a protective factor [3]. The lung literature adds
anxiety-and, in bivariate analyses, treatment for acute rejection-to
the constellation of correlates that help to explain why more than
half of recipients remain poor sleepers [4]. It should be added that
dermatological survivorship among kidney recipients, although a
niche context, echoes the same leitmotif: specific sleep components
(quality, latency, daytime dysfunction) remain impaired even when
global indices appear similar across groups [5].

The availability of new information leads to a wider claim: biobe-
havioural symptoms do not merely co-occur with clinical outcomes;
they sometimes foreshadow them. In allogeneic haematopoietic stem-
cell transplantation (HSCT), pre-transplant sleep disruption predicts
relapse and mortality over six years, even after adjustment for clinical
covariates, and post-transplant fatigue interference adds independent
prognostic weight [10]. This cannot be answered at all unless one goes
outside the limited bounds of that traditional type of analysis which
treats sleep as a nuisance covariate. Instead, we must consider how
circadian timing itself may shape graft biology. According to the tradi-
tional theories of transplant immunology, clock time was logistics; the
modern theory may have considerable analogy with chrono-immunol-
ogy, where endogenous clocks regulate antigen presentation, dendrit-
ic-cell dynamics and lymphocyte trafficking. In heart transplantation,
donor procurement during the circadian “activation” phase is associ-
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ated with inferior long-term survival compared with procurement in the
“repression” phase, a finding that survived propensity matching and
multivariable adjustment [11]; a complementary synthesis articulates
the mechanistic scaffold for such effects across the transplant contin-
uum from retrieval to reperfusion [12].

It is necessary to give a short review of the broader mechanistic
hinterland to justify our analytic stance. Oncology offers convergent
evidence that circadian disruption compromises endocrine and im-
mune axes and coalesces with fatigue, mood disturbance and cogni-
tive complaints [13-15]. Neuro-oncology shows that insomnia, poor
subjective sleep and actigraphy-defined rhythm disruption are highly
prevalent pre-operatively and that sleep quality alone tracks quality
of life after adjustment for confounders [16]. The stem-cell literature
closes the loop by showing that sleep and clocks modulate stem-cell
homing, self-renewal and differentiation, thereby normalising the in-
tuition that transplant ecosystems are clock-sensitive from gene to
ward [17]. This level of analysis of symptoms, systems and survival
is seen as the necessary bridge from descriptive transplantology to
mechanism-aware practice. Although a number of issues have been
analysed and discussed, much remains to be done in the field of or-
gan-specific trials and multicentre replication of timing effects; heart
and pancreas recipients remain under-represented in sleep-quality
syntheses, and intervention studies are scarce [1, 14, 18].

Aim

We shall undertake a thorough analysis of post-transplant sleep
and circadian disturbance with four linked objectives. First, to syn-
thesise prevalence and phenotype across organs and age groups,
with attention to sex differences and treatment-related correlates
[1-6]. Secondly, to examine associations with fatigue, social par-
ticipation and health-related quality of life, including the temporal
dynamics observed in paediatric and adult HSCT pathways [2, 7-9].
Thirdly, to evaluate evidence linking circadian timing to rejection and
survival, focusing on heart transplantation and its mechanistic plau-
sibility within a chrono-immunological framework [11, 12]. Finally,
to appraise intervention signals from cognate literatures-exercise,
CBT-l, bright light and ward-level sleep hygiene-for their transla-
tional relevance to transplant survivorship, while mapping research
gaps that require organ-specific randomised trials [14, 15, 18]. The
analysis of these aims presents no special difficulties, save for the
heterogeneity of measures and designs, which we address by an a
priori conceptual grouping into symptoms, systems and survival.

Methods

We conducted a structured narrative review in line with the SANRA
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recommendations for narrative reviews and drew on elements of
SWiM (Synthesis Without Meta-analysis) where appropriate to im-
prove transparency of selection, extraction, and synthesis. The aim
was to characterise the prevalence and correlates of post-transplant
sleep and circadian disruption and to map their associations with
fatigue, social participation, health-related quality of life (HRQoL),
rejection, relapse, and mortality across solid-organ transplantation
and allogeneic haematopoietic stem-cell transplantation (HSCT).

Scope and eligibility criteria

Population. Adult recipients of kidney, liver, lung, or heart trans-
plantation, and recipients of allogeneic HSCT. Mixed-age samples
were eligible if adult data were not separable but adults constitut-
ed the majority.Exposure/constructs. Sleep/circadian disturbance
operationalised with validated measures (e.g., PSQI, actigraphy,
chronotype questionnaires, dim-light melatonin onset, sleep diaries
meeting validation standards).Comparators. Healthy or general-pop-
ulation comparators, other transplant recipients, or within-person
comparisons across time/clinical phase.Outcomes. Fatigue, social
participation, HRQoL, symptoms of depression/anxiety when anal-
ysed as correlates of sleep/circadian disturbance, and transplant
endpoints (acute/chronic rejection, relapse, mortality/survival).
Study designs. Longitudinal, prospective, retrospective cohort, and
cross-sectional studies; single-arm studies with within-person anal-
yses were eligible. Randomised and non-randomised intervention
studies were included for descriptive synthesis of effects on sleep/
circadian or patient-centred outcomes. Setting and language. Any
healthcare setting; peer-reviewed publications in English or other
European languages where validated instruments and outcomes
were clearly documented.Exclusions. Case reports/series (<10 par-
ticipants), paediatric-only cohorts, animal/preclinical studies, stud-
ies without validated sleep/circadian measures, abstracts without
sufficient methodological detail, and qualitative studies unless they
reported validated sleep/circadian instruments alongside qualita-
tive components.

Information sources and identification of studies

This review was restricted to a predefined corpus of 50 peer-
reviewed studies assembled for the project brief (Supplementary
File S1 lists all items). To ensure transparency typical of narrative
reviews, we report the corpus composition by organ system and
design in Tables 1-4. No de novo database search was undertaken
beyond this corpus; thus, the review should be interpreted as a
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curated narrative synthesis rather than a systematic review.

Using a piloted template, two reviewers independently extracted:
bibliographic information; country/setting; transplant type; sample
size and demographics; time since transplant; sleep/circadian in-
struments and timing; outcome domains and instruments; design
(cross-sectional/longitudinal/interventional); effect estimates (e.g.,
correlations, odds ratios, hazard ratios) and their adjustment sets;
and key biases noted by study authors. When multiple time-points
were reported, we prioritized within-person and longitudinal effects
over cross-sectional associations.

Given the narrative design and heterogeneity of designs, we ap-
plied design-appropriate, concise checklists: NIH Quality Assess-
ment Tools for observational studies (cross-sectional/cohort) and
the ROBINS-I signal questions for non-randomised interventions
(mapped to a simplified low/some concerns/high judgement). Rat-
ings were performed independently by two reviewers; disagreements
were resolved by consensus.No protocol was pre-registered; the re-
view adheres to SANRA's transparency principles. Because this work
synthesises published literature, ethical approval was not required.

Results

We shall undertake a thorough analysis of prevalence first, be-
cause the scale and texture of sleep disturbance after transplan-
tation set the stage for every subsequent inference. Aimost all ob-
servers emphasise that poor sleep quality and insomnia remain
common well after surgery across solid organs, with a consistent
signal from systematic synthesis and large cohorts. A comprehen-
sive review of 44 studies reported that more than one third of candi-
dates and recipients endorse poor sleep, with the greatest improve-
ment post-transplant seen in kidney recipients and the least in lung
recipients-yet even the “improved” trajectories seldom normalise to
healthy control levels [1]. The analysis of kidney cohorts presents
no special difficulties: in a cross-sectional and longitudinal study of
872 recipients, 33% of men and 49% of women reported poor sleep
quality, far outstripping healthy peers; longitudinally, sleep recov-
ered in men but not in women, hinting at sex-specific vulnerability
[2]. A companion abstract from the same programme converges on
similar determinants and consequences [6]. When we turn to liver
recipients, we are confronted with a different set of problems related
to symptom clusters: a Korean study found that 55% met criteria for
disturbed sleep and that depression and symptom burden were the
principal correlates, with family support acting as a protective factor
[3]. Lung recipients offer a distinct picture again: over half screened
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as poor sleepers, with anxiety emerging as the dominant correlate
even after adjusting for clinical variables, and treatment for acute
rejection appearing in bivariate associations [4]. The availability of
new information leads to a subtle coda in dermatological survivor-
ship: kidney recipients with and without non-melanoma skin cancer
exhibited broadly similar overall sleep indices, but specific compo-
nents-sleep quality, latency, and daytime dysfunction-were worse
in transplant groups, underscoring how immunosuppression-related
comorbidity layers onto an already fragile sleep architecture [5].

This level of analysis of quality of life (QoL) and mental health
moves beyond list-making to mechanism-scented pathways. Poor
sleep is not merely co-present; it is tightly intertwined with fatigue,
mood, and social functioning. In kidney recipients, poor sleep
showed strong, independent associations with lower “individual
strength” (a composite spanning fatigue, concentration, motiva-
tion, and physical activity), reduced societal participation, and di-
minished physical and mental components of health-related QoL;
mediation analysis suggested that individual strength accounted
for a substantial share of the sleep-QoL link, while a residual di-
rect effect of sleep persisted [2]. Although a number of issues have
been analysed and discussed, much remains to be done in the field
of longitudinal dynamics outside nephrology; still, the paediatric
haematopoietic evidence is instructive. Actigraphy in young HSCT
recipients documented suboptimal sleep even pre-transplant, with
a nadir in duration and efficiency between days +7 and +14 and
the worst self-reported sleep, depression, and QoL at days +14 to
+30, before partial recovery by day +100-an arc that maps cleanly
onto the physiological stress and care intensity of early engraftment
[7]. A nursing lens corroborates this, locating key proximal disrup-
tors in the ward environment-nocturnal care tasks, light and noise,
and safety-driven sleep fragmentation-while offering pragmatic,
unit-level remedies [9]. The next point concerns daily fluctuations
that help us resist the temptation to treat fatigue as a timeless trait:
in longer-term HSCT survivors, within-person analyses show that a
worse night’s sleep or a more sedentary day predicts higher evening
fatigue the very same day, indicating bidirectional, modifiable levers
rather than fixed end-states [8].

It should be added that biobehavioural symptoms do not mere-
ly shadow clinical outcomes; in HSCT they sometimes foreshadow
them. A six-year prospective cohort found that pre-transplant sleep
disruption nearly trebled mortality risk and doubled relapse risk,
with post-transplant fatigue interference independently predicting
mortality-effects that persisted after adjustment for demographic
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and medical covariates [10]. The analysis of this study presents no
special difficulties in terms of statistical transparency, yet its impli-
cations are not small: modifiable symptoms sit uncomfortably close
to “hard” endpoints. This cannot be answered at all unless one goes
outside the limited bounds of that traditional type of analysis which
treats sleep as an ignorable nuisance variable; instead, sleep de-
mands to be considered as a prognostic factor and therapeutic tar-
get.

When we turn to rejection biology and circadian timing, we are con-
fronted with a different set of problems-problems of timing and tem-
po rather than volume. A single-centre retrospective cohort of 390
adult heart transplants reported that donor hearts procured during
the “activation” phase (12:00-24:00) had inferior long-term sur-
vival compared with those procured during the “repression” phase
(00:00-12:00), an effect that persisted after propensity matching
and multivariable adjustment; hazard of death was more than dou-
bled for activation-time grafts, with parallel trends for rejection-free
survival [11]. In his later review, Yim and colleagues synthesise a
mechanistic scaffold in which intrinsic clocks regulate antigen pre-
sentation, dendritic cell dynamics, and lymphocyte trafficking, argu-
ing-cautiously but persuasively-that chrono-immunology belongs in
the transplantary toolkit [12]. The idea of “donor quality” is replaced
by the idea of “donor phase plus quality,” with timing becoming a
biological attribute rather than a logistical footnote. We may add that
this doctrine is current in oncology and immunology more broadly,
where rest-activity rhythms, diurnal cortisol slopes, and clock gene
expression have been repeatedly linked to symptoms and, in some
contexts, outcomes [13-15]. Although a number of books exist con-
cerning transplant immunology, this is among the first scholarly arcs
to devote itself to circadian aspects of organ procurement and rejec-
tion; accordingly, replication across centres and organs is essential
before practice changes harden into protocol.

The mechanistic hinterland is, fortunately, not empty. It seems
desirable to proceed the analysis of mechanisms by some discus-
sion of the essential factors. Multidisciplinary reviews in oncology
detail how circadian disruption perturbs endocrine, metabolic, and
immune pathways, providing an analogue for transplant survivorship
in which similar axes-HPA signalling, inflammatory tone, autonomic
balance-shape both symptoms and susceptibility [13, 14]. In neu-
ro-oncology, untreated pituitary tumours and meningiomas are ac-
companied by a high prevalence of insomnia, poor sleep quality, and
actigraphy-defined rhythm disruption; crucially, sleep quality alone
correlates with preoperative QoL after covariate adjustment, under-
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scoring symptom primacy over crude anatomical location [16]. The
idea was formulated more broadly in stem-cell biology: sleep and cir-
cadian rhythms regulate stem-cell self-renewal, homing, and differ-
entiation, implying that the transplant ecosystem-haematopoietic
or solid organ-is clock-sensitive at cellular as well as systemic levels
[17]. The concepts do not necessarily coincide with any single lin-
ear pathway; rather, they are best viewed as reciprocally reinforcing
loops between clocks, immune effectors, and behaviour.

This brings us to interventions, where the analysis of annals gives
grounds for cautious optimism. A meta-analysis of exercise-based
trials in cancer survivors-who share with many transplant recipients
a stew of sleep disruption, circadian flattening, and fatigue-found
moderate improvements in subjective sleep quality and wake-af-
ter-sleep-onset, alongside a small but significant normalisation of
salivary cortisol rhythms, with no evidence of harm to circadian in-
tegrity [18]. One may add to this a broader chronotherapy lexicon
(light therapy, CBT-l, and timing-aware pharmacotherapy) described
in oncology reviews, which, while outside the transplant domain per
se, sketch scalable routes to correct misalignment and insomnia
[14, 15]. The early observers, who concentrated their attention on
kidney recipients, followed with an applied implication: poor sleep
correlates independently with deficits in individual strength and par-
ticipation, so targeting sleep is likely to yield system-level gains even
when QoL improvements are mediated through energy, motivation,
and activity [2]. We derive our information from parallel literatures
because randomised, organ-specific trials in transplant recipients
are conspicuously rare; nevertheless, the direction of travel is clear.
It is necessary to give a short review of implementation constraints
here: transplant follow-up is busy, polypharmacy is the rule, and im-
munosuppressants (e.g., calcineurin inhibitors) themselves appear
in the aetiological chain for poor sleep-especially in younger recip-
ients-so any intervention programme must be feasible, brief, and
mindful of drug-sleep interactions [6].

A fairly wide acquaintance with the literature of post-transplant
survivorship has convinced me of three practical inferences. First,
screening for sleep problems should be proactive and repeated, with
special attention to women and to recipients with depressive and
anxiety symptoms, where risk runs higher [2-4]. Secondly, where
HSCT pathways are concerned, unit-level environmental hygiene at
night is not window-dressing but a clinical tool; nurses already see
and mitigate the problems, and institutional support can amplify
their efforts [7, 9]. Thirdly, in heart transplantation specifically, the
timing of donor procurement is a potentially modifiable, system-lev-
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el variable that may merit prospective evaluation in allocation and
surgical planning [11, 12]. This is not the place here to present an
analysis of service design in full, but the direction is unmistakable:
align clocks where you can, treat insomnia early and seriously, and
measure what you change. Apart from a brief review of non-trans-
plant chronotherapy, not a single scholarly work has yet delivered
the large RCTs we need in solid-organ recipients; other items could
have been added to the evidence base, but for now the balance of
probabilities favours acting on what we already know.

In sum, the modern theory may have considerable analogy with
broader chrono-biological medicine: sleep and timing are not merely
symptoms to be endured but levers to be pulled. The following stage
is marked by translational studies that will tell us whether pulling
those levers measurably alters rejection risk, survivorship trajecto-
ries, and the everyday experience of a life reclaimed after transplant.

Although a number of issues have been analysed and discussed
in nephrology, much remains to be done in other organs; neverthe-
less, the kidney literature is methodologically instructive and con-
ceptually generative. The analysis of Knobbe et al. presents no spe-
cial difficulties regarding internal consistency: using the Transplant
Lines Biobank, the investigators show that poor sleep is materially
more common in recipients than in matched healthy controls and
that its correlates include modifiable behaviours (smoking, inactivi-
ty), biochemical milieu (low magnesium), and treatment exposures
(calcineurin inhibitors), with noteworthy sex and age interactions [2].
We shall subject their causal story to analysis not because it is con-
troversial, but precisely because it is prototypical: when poor sleep
persists, “individual strength” - a composite that integrates fatigue,
concentration, motivation and physical activity-collapses, and with
it social participation and both mental and physical components of
HRQoL. Mediation modelling in that study suggests that while much
of the sleep-HRQoL association is channelled through individual
strength, a direct effect of sleep quality remains [2]. The clinical cor-
ollary is unambiguous. We may add that the companion abstract by
the same group replicates the broad pattern, adds the pragmatic
detail that post-transplant sleep recovers in men but not in women,
and flags younger age as a context in which calcineurin inhibitors
appear particularly sleep-toxic [6]. This is reflected in the dominant
theory of the time: sleep is both a barometer and a lever.

When we turn to liver recipients, we are confronted with a differ-
ent set of problems-the confluence of mood, symptom burden and
social context. Lim et al. show that 55% of recipients meet a dis-
turbance threshold and that depression and symptom experience
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are independent correlates of poor sleep, whereas family support
emerges as a protective factor [3]. The idea of a purely pharmaco-
logical aetiology is replaced by the idea of a multidimensional nexus
in which iatrogenic, psychological and social factors braid together.
This cannot be answered at all unless one goes outside the limited
bounds of that traditional type of analysis that treats “sleep” as a
single item score; here, the theory of unpleasant symptoms-mar-
shalling multiple inputs and outputs-better captures the lived phe-
notype [3]. Lung transplantation then pushes the analysis towards
anxiety and rejection-linked stressors: Simanovski et al. report that
over half the respondents are poor sleepers, with anxiety surviving as
an independent correlate in multivariable models and treatment for
acute rejection appearing in bivariate association-hardly surprising
in a pathway marked by long stays, readmissions and complex immu-
nosuppression [4]. It should be added that even niche survivorship
contexts echo the same leitmotif. In dermatological follow-up, kidney
recipients with and without non-melanoma skin cancer do not sep-
arate on global sleep indices, yet specific components-subjective
quality, latency, daytime dysfunction-are significantly worse among
recipients, and physical QoL remains compromised [5]. Other items
could have been added from oncology, but here it will be enough
to add a few remarks on convergence: across organs, poor sleep
coheres with mood symptoms and real-world participation losses.

A fairly wide acquaintance with the literature of haematopoietic
transplantation has convinced me of a second proposition: biobe-
havioural symptoms are not merely co-travellers; sometimes they
herald “hard” outcomes. Rentscher et al. followed adults for six years
and found that pre-transplant sleep disruption nearly trebled mortal-
ity risk and doubled relapse risk, while post-transplant fatigue inter-
ference independently predicted mortality; these effects persisted
after adjustment for age and medical covariates [10]. We derive our
information from a robust Cox modelling framework, which does not,
of course, prove causality, but which decisively rejects the comfort-
ing null that symptoms are epiphenomena without prognostic bite.
The availability of new information leads to a pragmatic inference:
treatable symptoms belong in risk algorithms, not appendices. The
HSCT time-course data in paediatrics complement this with phys-
iological granularity: actigraphy demonstrates that sleep duration
and efficiency are already suboptimal pre-transplant, nadir around
days +7 to +14, and recover only partially by day +100; in synchro-
ny, self-reported sleep, depression and QoL are worst at days +14
to +30 [7]. He begins his analysis with ward-level disruptors, and a
nursing perspective deepens the operational picture: lighting, noise,
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nocturnal procedures and safety-driven sleep fragmentation are per-
vasive, frontline staff already attempt mitigation, and specific, feasi-
ble environmental improvements are within reach [9]. The next point
concerns daily dynamics in longer-term survivors: within-person
analyses show that the worse the previous night’s sleep or the more
sedentary the day, the higher that evening’s fatigue-suggesting an
eminently modifiable loop rather than a fixed trait [8].

We shall undertake a thorough analysis of the circadian-immune
story next, because this is where mechanism stares back at prac-
tice. The origin of the annals is not obscure at all in this instance. In
a single-centre retrospective cohort of 390 adult heart transplants,
Yim et al. report inferior long-term survival when donor hearts were
procured during the “activation” phase (12:00-24:00) compared
with the “repression” phase (00:00-12:00), with a six-year survival
of 64.2% versus 75.8% and an adjusted hazard ratio for death of
2.20; rejection-free survival trended in the same direction [11]. The
analysis of this study presents no special difficulties in terms of inter-
nal validity-they used propensity score matching and multivariable
Cox models-yet it raises questions that cannot be answered without
stepping beyond classical logistics. The idea of “good organ” is re-
placed by the idea of “good organ at a good phase”. In his review, the
same senior author frames a plausible scaffold: endogenous clocks
shape antigen presentation, dendritic cell dynamics and lympho-
cyte trafficking; therefore, procurement and reperfusion at different
circadian phases could plausibly alter early immune activation and
longer-term graft durability [12]. According to the traditional theories
of transplant immunology, timing was epiphenomenal; the modern
theory may have considerable analogy with chrono-oncology, where
diurnal cortisol slopes, rest-activity rhythms and clock gene expres-
sion predict symptom burden and, at times, outcomes [13-15].
We may add that, on the cellular frontier, sleep and clocks regulate
stem-cell homing, self-renewal and differentiation, further normalis-
ing the notion that transplant ecosystems are clock-sensitive from
gene to ward [17]. This level of analysis of circadian immunology is
seen as hypothesis-rich and practice-proximal; what it lacks in mul-
ticentre replication it compensates for with mechanistic plausibility.

It is necessary to give a short review of measurement and con-
founding before moving to interventions. The early observers, who
concentrated their attention on single time-points and global indi-
ces, followed a path that muted signal and muddied attribution.
Contemporary work is better served by mixed measurement: sub-
jective instruments for symptom appraisal, actigraphy for sleep con-
tinuity and rhythm fragmentation, and, where possible, endocrine
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markers such as diurnal cortisol slope. Oncology’s methodological
playbook-combining actigraphy with hormonal read-outs-illustrates
how one can triangulate circadian disruption with more confidence
[13-15, 18]. Confounding remains non-trivial. Depression and anxi-
ety both worsen sleep and are worsened by it; immunosuppressants
disturb sleep while preventing rejection; comorbidities and lifestyle
behaviours sit on causal paths and as nuisance variables. The anal-
ysis of Knobbe et al. is exemplary in that respect, modelling aetio-
logical contributors (e.g., calcineurin inhibitors, magnesium, smok-
ing, inactivity) and then partitioning the sleep-participation-HRQoL
pathways through mediation [2]. In HSCT, Rentscher et al. explicitly
separate pre- from post-transplant symptom timing and still observe
prognostic effects [10]. This cannot be answered at all unless one
goes outside the limited bounds of cross-sectional convenience
samples; longitudinal and time-varying models are the minimum
standard for causal inference in this space.

It seems desirable to proceed the analysis of interventions by
some discussion of the essential factors that make sleep a tracta-
ble target in transplant care. First, we have “platform-agnostic” le-
vers whose plausibility is already supported in kindred populations:
structured exercise improves subjective sleep quality and wake af-
ter sleep onset and modestly normalises circadian cortisol patterns
without harming sleep efficiency-an important finding in fatigued
survivors who fear that exertion may “use up” scarce energy [18].
Secondly, we have environment-level levers in HSCT and intensive
post-operative care: light and noise hygiene, rationalised nocturnal
vital checks, and predictable rest windows are deceptively low-tech
but evidence-congruent [7, 9]. Thirdly, we have therapy-level levers:
CBT-I, morning bright-light treatment, and timing-aware pharmaco-
therapy sit squarely within the chrono-oncology canon and are ex-
portable with appropriate tailoring to immunosuppression regimens
and drug-light interactions [13-15]. The analysis of transplant
trials per se presents the perennial difficulty of small samples and
heterogeneity; apart from a brief review, not a single scholarly work
has yet delivered definitive, organ-specific RCTs. Yet this is precisely
where a neurosurgical and neuropsychiatric service can lead: co-de-
sign brief, digitally supported sleep interventions aligned with clinic
cadence, embed routine screening for insomnia and misalignment,
and integrate family-support components in liver pathways where
social scaffolding seems protective [3]. We may add that in kidney
pathways, attention to magnesium status, smoking cessation and
physical activation targets the very determinants that co-travel with
poor sleep [2, 6].
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Before we proceed we should like to add a few words about trans-
lational design in heart transplantation, because here the tempta-
tion to run before we can walk is strong. The next point concerns
system-level feasibility and ethics. Procurement timing is not in-
finitely malleable; donor and recipient safety, logistics and distance
will constrain choice. It is worth, however, adding the description
of a pragmatic, timing-aware allocation algorithm as a test case:
where two otherwise similar offers exist, prioritise the graft whose
procurement aligns with the repression phase; where a choice of
reperfusion timing is clinically acceptable, consider scheduling
within a favourable circadian window; and in all cases, record clock
time meticulously to enable multicentre observational replication
[11, 12]. Other items could have been added-e.g., peri-operative
light control, melatonin pharmacodynamics in immunosuppressed
recipients-but these require bespoke pharmacological and safety
studies before clinical use.

In closing this tranche of the main body, we can state without rhe-
torical flourish that almost all observers emphasise the same triad:
sleep disruption is common; its biopsychosocial consequences are
substantial; and its circadian timing may matter for graft biology in
ways that were previously invisible. The analysis of the annals gives
a clear research agenda-organ-specific trials, multicentre replica-
tion of timing effects, mechanistic studies that bring clocks and im-
mune read-outs into the same assay-while the clinic already has
enough to act on. The availability of new information leads to a sim-
ple, future-facing proposition: screen early, treat earnestly, time with
intent.

Discussion

At the level of analysis it is possible to read Tables 1-4 as a lay-
ered argument: prevalence establishes that sleep disturbance is
the rule rather than the exception; Table 2 shows that these distur-
bances are behaviourally and psychosocially consequential; Table 3
moves the discussion from “soft” to “hard” outcomes; Table 4 indi-
cates levers that are already safe, feasible, and plausibly effective.
We shall subject each layer to analysis, asking what survives contact
with confounding and what translates into service design.

Almost all observers emphasise the same starting point: even af-
ter successful surgery, poor sleep remains strikingly common across
organs, with consistently higher rates than in healthy controls [1-4].
The kidney literature is exemplary in demonstrating that these are
not merely patient-reported nuisances but signals that travel with
physiology, behaviour and treatment. Female sex, anxiety, inactivity
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Table 1. Prevalence, phenotype, and determinants of post-transplant sleep
disturbance by organ

Organ / Sample & Sleep Prevalence Determinants / Citation
Population Design Metric(s) / Salient Correlates
Finding
Kidney (adult 872 KTR; PSQI; QoL & | Poor sleep Female sex, anxiety, [2]
Cross- articipation | in 33% smoking, low protein
sectional + | scales men, 49% intake, inactivity, low
longitudinal women (both [ magnesium, CNI use;
cohort vs > controls, poorer sleep — lower
335 controls p<.001) “individual strength”,
participation, HRQoL
(direct + mediated
paths)
Kidney (adult; KTR 21y PSQI Poor sleep CNI associated with [6]
abstract post-Tx; 16.7% men, poor sleep only <57y
from same subgroup 31.0% women | (OR 6.14, 95%Cl
programme) pre/6/12 (vs controls 1.87-20.15)
months 8.8% and
15.5%);
male sleep
improves
post-Tx,
female does
not
Liver (adult) 149 PSQI; Sleep Worse sleep with [3]
recipients; symptom/ disturbance higher depression
Cross- distress; prevalence and symptom
sectional CES-D-R; 55% burden; better sleep
family with stronger family
support support
Lung (adult) 61/158 PSQI 52.5% poor Anxiety [4]
respondents; | (>8 = poor), | sleepers independently
Cross- HADS, associated with poor
sectional SF-12 sleep (OR 1.34);
acute rejection
treatment related in
bivariate analyses
Mixed solid 44 studies Self- Mean “poor Poor sleep frequently [1]
organs (63.6% reported sleep” (% linked with anxiety,
(systematic renal; 20.5% | sleep pre—post): depression, poorer
review) liver; 11.4% | quality kidney QoL; heart/pancreas
lung) 53.5—38.9; under-represented;
liver few interventions
52.8—46.3;
lung
55.6—52.0
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Table 1. Continuation of the table

Kidney (derm KTR with PSQI, ESS, | Domain-level | Physical QoL domain [5]
survivorship) NMSC WHOQOL- differences compromised in
(n=42), Bref, (sleep quality, | KTR; morning-type
without chronotype | latency, chronotype most
(n=43), daytime frequent
controls dysfunction
(n=41) worse in KTR
groups)
Table 2. Sleep, fatigue, social participation and
health-related quality of life (HRQoL)
Population Design & Principal Associations (adjusted) Notes Citation
Measures
Kidney Cross- Poor sleep — lower individual Sex-specific [2]
recipients sectional + strength (st. 0.59), reduced longitudinal
longitudinal; participation (frequency st. pattern: men
PSQI; -0.17; restrictions st.p —0.36; improve
“individual satisfaction st.p —0.44), lower post-Tx,
strength”; HRQoL (physical st. —0.53; women do not
participation; | mental st.p —0.64); mediation by
HRQoL individual strength but residual
direct effect on HRQoL
Adult HSCT 7-day Within-person: lower prior- 26% report [8]
survivors actigraphy + night sleep efficiency — higher clinically
(1-5y) daily fatigue evening fatigue (b=-0.02); more | meaningful
logs sedentary day — higher evening | fatigue; sleep
fatigue (b=4.46). Between-person: | efficiency
lower sleep efficiency — higher mean 78.9%
fatigue (b=-0.06)
Paediatric/AYA | Prospective Sleep duration & efficiency nadir | Suboptimal [7]
HSCT actigraphy + Days +7-14; worst self-reported | sleep already
surveys to Day | sleep, depression & QoL at Days | pre-Tx
+100 +14-30; partial recovery by Day
+100
Neuro-oncology | Prospective; Insomnia 46.8%; poor sleep lllustrative of [16]
(untreated 3-day quality 81.8%; ~60% rhythm CNS-sleep-
pituitary/ actigraphy + disruption; sleep quality QoL axis
meningioma) QoL independently associated with in surgical
pre-op QoL (B=0.80) pathways
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Table 3. Sleep/circadian signals and “hard” endpoints
(rejection, relapse, survival)

Domain Design & Endpoint(s) Key Effect(s) Methods Notes | Citation
Sample
HSCT (adult) | Prospec- Mortality; Pre-Tx PSQI>9 — 1 | Cox models [10]
tive cohort relapse; mortality (HR 2.74, | adjusted for
(N=241) cGVHD 95%Cl 1.27-5.92); | demographic/
with 6-year pre-Tx PSQI 6-9 — [ medical
follow-up 1 relapse (HR 1.99, | covariates
95%Cl 1.02-3.87);
post-Tx fatigue
interference — 1
mortality (HR 1.32,
95%Cl 1.05-1.66);
symptoms did not
predict cGVHD
Heart trans- | Retrospective | 6-year Donor heart Propensity score [11]
plantation single-cen- survival; procurement in matching;
tre cohort rejection- “activation” phase | multivariable
(n=390; free survival | (12:00-24:00) Cox models
2015-2020) VS “repression”
(00:00-12:00):
survival 64.2% vs
75.8% (P=0.0065);
adjusted HR for
death 2.20 (95%Cl
1.23-3.95);
trends toward
less rejection in
repression group
Circadian Narrative/ Mechanistic | Clock control of an- | Framework [12]
immunology | mechanistic plausibility | tigen presentation, | for chrono-
(synthesis) review DC dynamics, lym- | transplant trials
phocyte trafficking;

timing may shape
allograft immunity
from retrieval to
reperfusion

and calcineurin inhibitor exposure all sit in the aetiological braid; low
magnesium and smoking remind us that biochemistry and lifestyle
are not innocent bystanders [2, 6]. The analysis of liver and lung
cohorts presents no special difficulties in interpretation: depression,
symptom burden and anxiety emerge as robust correlates, with fam-
ily support offering measurable protection in liver pathways [3, 4].
It should be added that in a dermatological survivorship niche, do-
main-level PSQI differences persist even when global indices blur

94 ISSN 2788-4740. TpaHcnAaHTaLifA Ta WTyyHi opraHn. 2026. Tom 4, Ne 1-2



Table 4. Intervention signals relevant to transplant survivorship

(from cognate literatures)

Modality Population / Outcomes Effect Size(s) / Caveats Citation
Evidence Type | with Signal Specifics
Structured Cancer Subjective PSQI SMD -0.50; No significant [18]
exercise survivors; 26 sleep WASO SMD -0.29; | effect on sleep
(aerobic, RCTs meta- quality; cortisol MD -0.09 | efficiency, SOL,
resistance, analysed WASO; mg/dL TST; optimal
combined, (updated to circadian prescription
yoga, tai chi) | 2023) rhythm unclear
(salivary
cortisol)
Chronother- | Oncology Improved RCT signals for Small samples; | [14, 15]
apy toolkit reviews sleep/wake, | bright light and heterogeneity;
(CBT, light | (multi-method | symptom CBT-I; chrono- sex-specific
therapy, evidence) burden; chemo toxicity responses
chrono- reduced reduction in trials possible
chemo) treatment
toxicity in
chrono-
chemo
Ward-level Paediatric HSCT | Identified Noise/light Implementation [9]
sleep nurses (focus barriers; reduction; depends on unit
hygiene groups) practical rationalising night | resources/policy
solutions for | procedures;
nocturnal predictable rest
environment | windows

between groups, a useful reminder that total scores can hide clin-
ically relevant components [5]. This level of analysis of symptom
clusters is seen as pointing firmly to modifiable targets rather than
immutable sequelae.

When we turn to quality of life, fatigue and social participation,
we are confronted with a different set of problems-problems of
pathway, not merely presence. In kidney recipients, the “individual
strength” composite mediates a large fraction of the sleep-HRQoL
association, yet a direct path from sleep to HRQoL remains after
adjustment, implying that sleep is both lever and barometer [2]. The
HSCT studies fill in the time dimension. Children and adolescents
demonstrate a predictable arc: actigraphy and self-report agree that
sleep and mood worsen at the height of treatment intensity and then
partly recover, which gives our clinics something actionable to antic-
ipate [7]. Adults 1-5 years post-HSCT, by contrast, teach us about
plasticity in everyday life: worse sleep last night and a more seden-
tary day today yield more fatigue this evening-within the same per-
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son-underscoring how behavioural dosing (sleep hygiene, activity
scheduling) can reset trajectories [8]. It is necessary to give a short
review of the counter-argument here: could sleep simply be a proxy
for “feeling ill”? Rentscher et al. push back by showing prognostic
reach-pre-transplant sleep disruption predicts relapse and mortali-
ty years later, independent of medical covariates [10]. The availabil-
ity of new information leads to a straightforward clinical inference:
treatable symptoms belong in prognostic algorithms and, crucially,
in early intervention pathways.

The next point concerns rejection and survival, where one can be
forgiven a raised eyebrow. Yet the heart-transplant timing study is
not an anecdote; it is a methodologically careful cohort in which pro-
curement during the circadian “activation” phase associates with a
doubling of mortality hazard and lower survival at six years, with con-
sistent trends for rejection-free survival [11]. According to the tradi-
tional theories, timing used to be logistics; the modern theory may
have considerable analogy with chrono-oncology and immunology,
where clocks choreograph antigen presentation, dendritic traffic,
and lymphocyte patrols [12-15]. We may add that stem-cell biology
normalises the idea that clocks matter from gene to tissue, clos-
ing the conceptual circle for HSCT and beyond [17]. The analysis of
these annals gives us a hypothesis with teeth: when and how we pro-
cure and reperfuse organs may shape graft biology via clock-tuned
immune activation. Replication across centres and exploration be-
yond the heart are, of course, compulsory.

Before we proceed to prescriptions, we should like to add a few
words about measurement and confounding. Depression and anxi-
ety inflate symptom load and are inflated by insomnia; immunosup-
pressants protect grafts while they may erode sleep; behaviour is
both cause and consequence. This cannot be answered at all un-
less one goes outside the limited bounds of single time-point scales.
Mixed methods-PSQI or GSDS for appraisal, actigraphy for continui-
ty and circadian fragmentation, and endocrine markers such as diur-
nal cortisol slopes-are not research luxuries but clinical necessities
where feasible [2-4, 8, 13-15]. The oncology playbook shows how
to triangulate disruption; the kidney cohorts show how to model ae-
tiology and mediation; the HSCT studies show how to separate pre-
from post-transplant timing [2, 7, 8, 10].

It seems desirable to proceed the analysis of interventions by
some discussion of feasibility and effect. Structured exercise has the
most portable evidence base: moderate improvements in subjective
sleep and wake-after-sleep-onset, together with small normalisa-
tions of cortisol rhythms, without compromising sleep efficiency-an
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important reassurance in fatigued populations [18]. Chronotherapy
toolkits-CBT-I and morning bright-light-are supported by RCTs in
oncology and are conceptually aligned with the transplant symp-
tom ecology [14, 15]. Ward-level nocturnal hygiene is not glamor-
ous science, but the paediatric nursing testimony is clear: lighting,
noise and scheduling can be improved with local policy and design
changes [9]. The analysis of drug timing and melatonin in immuno-
suppressed recipients, while tempting, remains an open research
frontier rather than current practice; this is reflected in the dominant
theory of prudence.

Finally, we come to service design, where the numbers must meet
the corridor. We have searched high and low without finding the
problem either stated or systematically handled for transplant neu-
rosurgical and neuropsychiatric services as such; yet the ingredients
are ready. Screen routinely (with repeat intervals aligned to clinical
milestones), escalate early to brief CBT-l-informed interventions, pre-
scribe graded activity with circadian cues, and-in heart pathways-
capture and consider procurement/reperfusion time for audit and
research [2-4, 7-12, 18]. The next stage is marked by pragmatic
multicentre trials that test whether this bundle moves the dials we
care about: fatigue, participation, HRQoL, rejection, and survival.
Apart from a brief review, not a single scholarly work has yet deliv-
ered those definitive RCTs in solid-organ recipients, but the transla-
tional path is unusually clear.

In sum, a fairly wide acquaintance with the literature of post-trans-
plant survivorship has convinced me that sleep and circadian align-
ment are not epiphenomena. They are threads that, when tugged
thoughtfully, may re-weave outcomes from ward to long-term fol-
low-up. This level of analysis of symptoms, systems and survival is
seen as the right place to begin that re-weaving.

Conclusion

At the level of analysis it is possible to say that sleep and circadian
disturbance are neither decorative adjuncts nor mere background
noise in transplantation; they are central threads binding symptoms,
systems and survival. Aimost all observers emphasise that disturbed
sleep persists across organs and ages, exceeding rates in healthy
peers and rarely returning to truly normative levels [1-4]. This lev-
el of analysis of prevalence would be unremarkable were it not so
closely yoked to function: in kidney recipients, poor sleep travels with
modifiable exposures and behaviours and is independently linked to
the erosion of “individual strength”, curtailed participation and lower
health-related quality of life, with sex- and age-contingent patterns
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that matter for clinical targeting [2, 6]. When we turn to liver and
lung pathways, we are confronted with a different set of problems in
which depression, symptom burden and anxiety dominate the risk
architecture, and in which social scaffolds-most notably family sup-
port-appear protective [3, 4]. It should be added that even niche
survivorship contexts (for example dermatology in kidney transplan-
tation) echo the same leitmotif at the level of specific sleep compo-
nents, underscoring how global indices can conceal clinically action-
able deficits [5].

The availability of new information leads to a sharper clinical prop-
osition: biobehavioural symptoms do not merely co-occur with “hard”
outcomes; they sometimes foreshadow them. In allogeneic HSCT,
pre-transplant sleep disruption predicted relapse and mortality over
six years, and post-transplant fatigue interference added indepen-
dent prognostic weight-effects that survived adjustment for medi-
cal covariates [10]. Paediatric actigraphy studies chart a predictable
temporal arc of early post-transplant deterioration with later partial
recovery [7], while daily-level analyses in longer-term survivors show
that a worse night’s sleep and a more sedentary day reliably amplify
evening fatigue within the same person [8]. This cannot be answered
at all unless one goes outside the limited bounds of that traditional
type of analysis which treats sleep as a nuisance covariate; here,
sleep is a lever as much as a barometer.

When we turn to rejection biology, we are confronted with timing
rather than tally. Donor heart procurement during the circadian “ac-
tivation” phase was associated with inferior long-term survival com-
pared with procurement in the “repression” phase, with an adjust-
ed hazard of death more than doubled and concordant trends for
rejection-free survival [11]. According to the traditional theories of
transplant immunology, clock time was logistics; the modern theory
may have considerable analogy with chrono-immunology, in which
intrinsic clocks regulate antigen presentation, dendritic-cell dynam-
ics and lymphocyte trafficking across the transplant continuum from
retrieval to reperfusion [12]. We may add that this emerging doctrine
is not an orphan: oncology and neuro-oncology repeatedly show that
circadian disruption coalesces with endocrine and immune dysregu-
lation and with fatigue, mood disturbance and cognitive complaints;
untreated brain tumours, for example, are accompanied by high
rates of insomnia and rhythm disruption, and sleep quality alone
tracks pre-operative quality of life after adjustment [13-16]. Stem-
cell biology closes the loop by showing that clocks modulate homing,
self-renewal and differentiation, normalising the intuition that trans-
plant ecosystems are clock-sensitive from gene to ward [17].
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The next point concerns translation. It seems desirable to proceed
the analysis of feasible levers by some discussion of the essential
factors. First, exercise-based programmes generate moderate im-
provements in subjective sleep quality and wake-after-sleep-onset
and modestly normalise circadian cortisol patterns-effects that,
while derived from oncology, are behaviourally and physiologically
congruent with transplant survivorship and carry a favourable risk
profile [18]. Secondly, ward-level nocturnal hygiene is not a luxury:
paediatric nursing testimony identifies noise, light and procedural
fragmentation as remediable disruptors and offers immediately
actionable remedies [7, 9]. Thirdly, a chronotherapy toolkit (CBTI,
morning bright light, timing-aware pharmacotherapy) already has tri-
al support in cognate populations and can be adapted cautiously to
immunosuppressed recipients, with due regard for drug-light inter-
actions and metabolic effects [14, 15]. In kidney pathways, attention
to lifestyle (physical activation, smoking cessation), micronutrients
(magnesium) and immunosuppressant profiles aligns aetiology with
remedy [2, 6]. In heart transplantation, timing signals warrant pro-
spective, practice-aware evaluation rather than instant canonisation:
procurement and reperfusion times should be captured systemati-
cally, and where clinical equipoise exists, phase-aware scheduling
could be piloted within ethically sound frameworks [11, 12].

Although a number of issues have been analysed and discussed,
much remains to be done in this field. The evidence base is hetero-
geneous in measures and designs; organ coverage is uneven (with
heart and pancreas under-represented in sleep syntheses); and
randomised, organ-specific trials of sleep-focused interventions in
transplant recipients are scarce [1, 14, 18]. The analysis of the Yim
cohort, though methodologically careful, is single-centre and invites
multicentre replication and mechanistic embedding [11]. These lim-
itations do not blunt the central inference; they sharpen the research
agenda. We have searched high and low without finding the problem
either stated or systematically handled for transplant neurosurgical
and neuropsychiatric services as such. The analysis of annals gives,
however, a workable blueprint: routine, repeated screening for in-
somnia and misalignment; early, brief, digitally supported interven-
tions; environment-level sleep hygiene where patients are most vul-
nerable; and timing-aware audit in cardiac pathways.

In conclusion, the idea of sleep as a mere symptom is replaced
by the idea of sleep as a systems-level mediator capable of shifting
trajectories that matter to patients and clinicians alike. This level of
analysis of symptoms, systems and survival is seen as sufficient to
justify immediate, proportionate clinical action while we build the
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trials and mechanistic studies that will refine that action. The follow-
ing stage is marked by multicentre, timing-aware studies that test
whether aligning clocks, treating insomnia and measuring what we
change will move not only fatigue and participation, but rejection
and survival. Until then-and this is the quietly radical point-screen
early, treat earnestly, and time with intent [2-4, 7-12, 14-18].
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MocTTpaHCNAaHTaLiMHI NOPYLIEHHA CHY Ta LUPKAAHUX
PUTMIB i iIXHIW 3B’A30K i3 BIiATOPrHEHHAM Ta AKICTIO XXUTTA

MaBnoB A. l. —KaHA. MeA. Hayk, NncuxiaTp, HEMpPOXipypr, BIAAIAEHHSI HEMPOTPaBMM, [HCTUTYT
Henpoxipyprii iMm. akaa. A. IN. PomopaHosa HAMH Ykpainu, m. Kui

MepeaymoBu.

MopylieHHA CHY Ta UMPKAAHOI OpraHisauii € Ay)Xe MOWMWPEHUMU MICAS TPpaHCMAaHTaUIl,
OAHaK PIAKO PO3rASIAAKOTLCA K NPIOPUTETHI TepaneBTUYHI UiAi. Ha niactasi y3araAbHEHUX
AAHUX IX MOXHa TPaKTyBaTU K LiAICHY, MOANDiIKOBaHY chHepy PU3UKY 3 HACAIAKAMU AN DYHK-
LLIOHYBaHHS i, y MEBHUX BUNAAKaXx, BUXUBAHOCTI.

MeToau. BUKOHAHO CTPYKTYPOBaHMM HapaTUBHUIM CUHTE3 AOCAIAXKEHD, L0 OXOMAKOE TPaH-
CMA@HTaUil HUPKK, NEYIHKU, AETEHb i CEPUS Ta aAOreHHY TpaHCMAAHTALIKO FreMOMNOETUUHNX
cToBOYpPOBUX KAITUH (TTCK). A0 aHaAi3y BKAKOUAAW AOCAIAXEHHS 3 BaAiAOBAHWMU MOKA3HU-
KaMu CHY/UMPKaAIi Ta pe3yastataMu (BTOMA, COLjiaAbHa y4acTb, AKICTb XMWTTS, NOB’A3aHa 3i
3p0poB’sam [AXK3], BIATOPrHEHHA, PELMANB, CMEPTHICTB), i3 MPIOPUTETOM MO3AOBXHIX i BHY-
TPiLLHBOOCOBOBUX EDEKTIB.

Pe3yAbTaTh. Y Pi3HMX OPraHHMX TPAEKTOPISX MOPYLUEHHS CHY Bip3HaYaAu NPUOAUBHO Y
TPETUHW-TMOAOBUHW PELMMIEHTIB, CTabiAbHO YacTille, HiX Y 3A0POBUX 0CiO. Y HUPKOBUX KO-
roptax noraHa sikiCTb CHy HE3aAeXHO NMOB’A3yBanacs 3i 3HWXEHHAM «iHAMBIAYaAbHOI CUAWY,
0bMexXeHHsAM couiaAbHOI yuacTi Ta riplnMu GisMUHUMU 1 NCUXIYHUMKW KOMIOHEeHTamMuK FXK3;
BUSAABASIAUCS CTATEBO- Ta BiIKOBO3YMOBAEHI NaTEPHMU i AiKyBaAbHI KOPEAATU (30KpeEMa BMNAUB
iHriBiTOPIB KAABLMHEBPKMHY). Y NEUiHKOBUX i AereHeBux BUBipKax AOMiIHyBaAK acouialLlii 3 pe-
npeciet, CUMNTOMHUM TSArapem i TPUBOIOO; CiMeMHa MIATPMMKA Mana 3axMCHUN edeKT y
neyviHkoBux koroptax. Y TTCK AOKOHTaKTHi MOPYLLUEHHS CHY nepeabadanu BULLI PU3UKKU pe-
LMAMBY Ta CMEPTHOCTI MPOTArOM LECTU POKIB, TOAI K aKTirpadia 1a WOAEHHUKK dikcyBaAK
NiCAAAIKYBaAbHUM MiHIMYM CHY (AHI +7-14) | CUHXPOHHUI 3B’A30K MiX TipLUMM MONEPEAHIM
HiYHMM CHOM, CUAAYOIO NMOBEAIHKOID Ta BEUiPHBOK BTOMO. Y CepLEBIN TpaHcNAaHTaLi oT-
pUMaHHA AOHOPCBLKOIo cepus y «hpaldy akTuBaliji» (AeHb—BeYip) acoLitoBaAOCH 3 MipLLIOO AOB-
rOCTPOKOBOH BMXMBAHICTIO MOPIBHAHO 3 «da30t0 penpecii» (Hiu-paHoK), O Y3roAXYETLCS 3
XPOHOIMYHOAOTUHOK NPaBAOMOAIOHICTHO.

BucHoBKM. COH i LMpKaaHa Y3roAXKEHICTb € CUCTEMHUMM MEAIaTopaMu, a He enipeHoMeHa-
MW. HaranbHi NpiopuUTETU: PYTUHHUI CKPUHIHT; KOPOTKIi MOBEAIHKOBO OPIEHTOBAHI BTPyYaHHS
(pisnuHa aktnBHicTb, KIMT-l, paHkoBe ACKpaBe CBITAO); MOAINWEHHS HIYHOMO CEPEAOBULLA Y
CTauioHapax; Ta ayAuMT KAIHIYHUX MPOLECIB i3 ypaxyBaHHAM yacy B KapAiaAbHUX MapLupyTax —
napaneAbHo 3 opraH-crneundiuHUMU paHAOMI30BaHMMK BUNPOOYBaHHAMM Ta baratoLeHTpo-
BUMMU penAikalismu.

KAlouoBi cAoBa: TpaHCMAAHTALiA; NOPYLIEHHS CHY; UMPKAAHI pUTMK; BE3COHHS; BTOMA;
AKICTb XMWTTS, NOB’A3aHa 3i 3A0poB’sAM (AXK3); XpoHOMEAULMHA; XPOHOIMYHOAOTIS; BiATOp-
FHEHHA TPaHCMAaHTaTa; cepueBa TpaHcnAaHTauis; anoreHHa TICK.
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YpaXxeHHA HUPKOBOr0 TpaHCNAaHTaTa Npu iHpiKyBaHHi
SARS-CoV-2

[ocTpe YLKOAXEHHS HUPKOBOTO TpaHcnAaHtata npu COVID-19 BkAtouae
NPsIMy BipyCHY iHBa3it0, MOXAMBO, YEPE3 PELLENTOP aHMOTEH3UHNEPETBOPIO-
toyoro depmeHTy 2 (ACE2), abo HenpsiMe YLIKOAXEHHS aAOTpaHCNAaHTaTa,
noB'A3aHe 3 CUCTEMHUM LIUTOKIHOBUM LUTOPMOM.

AaHi ayToncii HapatoTb AOKa3u iHBasil Bipycy SARS-CoV-2 B TKaHWHU HU-
POK 3 MOLUKOAXEHHAM KAITUH KaHaAbLEBOro eniteAito i noaountie. Mopdo-
AOTiuyHe pochipxkeHHsa BuaBnAo PHK SARS-CoV-2 B TKaHUHI anoTpaHCNA@HTa-
Ta. OCHOBHa riCTOAOTiYHa O3HaKa ypaXXeHHA HUPKOBOro TpaHCNAaHTaTa npu
iHbikyBaHHIi SARS-COV-2 — Konancyroua rAoMepyAonarTisl, WO xapaKrepusy-
€TbCs TANOBAABHUM KOAAMCOM 3MOPLLEHUX KaniASPHUX NETEAb i BIAPMBOM BiA
6a3anbHOi MeM6paHK rinepTpodoBaHMX NOAOLIMTIB.

Mikpockonif BUABUAA KapPTUHY FOCTPOrO YLWKOAXKEHHSA KaHaAbLLIB Y BUTARAAI
3HUKHEHHSA LITKOBOI 0OAAMIBKM, BaKyOAIPHOI AereHepalLlii Ta sBHOro HEKPO-
3y eniTeAito KaHaAbLiB 3 OroAeHHsIM 6a3aAbHOI MeMBPaHK, PO3LLNMPEHHSIM
NPOCBITY KaHAAbLB i HAKOMUUYEHHSAM AErPaAytovoro eniteAito y BUrAfAi 3ep-
HUCTUX UMAIHAPIB. Ha TAi MaCMBHOTO YLLIKOAXEHHS HUPKKU Y BaraTbox peLuni-
€HTIB BUHMKAE CNPOBOKOBaHa BiPYCOM peaKLisi BIATOPrHEHHS, WO NiATBEP-
AXyeTbea CAd-papbyBaHHAM.

Mwu cnocTtepiraan OAHOTO peuunieHTa vepe3 4 poku NiCAs TPaHCNAaHTa-
Lii HMpKKU. Ha TAi BaaronoaydHoro nepebiry Ta 3ap0BiAbHOT GYHKLIT anoTpaH-
cnaaHTata nicaa nepeHeceHoro COVID-19 roctpo BUHWKAA AMCOYHKLIA TpaH-
CMAaHTaTa Ta NPOTAroM MicAUA TPaHCNAAHTaT nepectaB OyHKLIOHYBaTH.

3a paHUMU MOPPOAOFIYHOIO AOCAIAKEHHSA B TPaHCMNAAHTATI Ha TAI KAI-
TUHHOIO BIATOPTrHEHHSI cnocTepiraamca rpybi NatoAoriyHi 3MiHW. YpaxeHHs
KAYOOUKIB NMOEAHYBAAOCA 3 KOaryAomnaTieto, HEKPO30M eMiTEAII0 KAaHAAbLIB i
KOAArCyHUOr rAOMepPYAONaTiErD, AMAATaLLIERD NPOCBITY KaHaAbLB 3 yTBOPEH-
HSAIM MiKPOKICT i iHTepCTULaAbHUM 3anaAeHHSM, TPOMOOTUYHOK MiKpOaHTri-
onarieto, popMyBaHHSIM KPUCTaAAIB OKCaAaTIiB Y KaHaAbLAX (@HAAOTIUHI Y-
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KOAXEHHS aAOTpaHCNAaHTaTa OnMucaHi iHWKWMKU aBTopamu) 3 YTBOPEHHSAM
€PUTPOLIMTAPHUX LIMAIHAPIB, dibprHOBUMU TpoMbamKn abo dibpUHOIAHUM
HEKPO30OM.

NiKyBaHHS NpU ypaXeHHi HUPKOBOro TpaHCNAaHTata Mnpu iHPiKyBaHHiI
SARS-CoV-2, cnpsiMoBaHe Ha KynipyBaHHA 3anan€HHs Ta MIATPUMKY QYHK-
il HUPKK. KAITMHHA Tepanis PO3rAfAAETLCS K MEPCNEKTUBHMUIA HANPSIMOK.

KAiTUHHa Tepanis, 30KpeMa 3 BUKOPUCTAHHAM Me3eHXiMaAbHUX CTOBOY-
poBux KAITMH (MCK), akTMBHO 3aCTOCOBYETbCA AASl AiKyBaHHS YCKAAAHEHb
COVID-19, BKAKOUaAIOUM rOCTpe ypaXKeHHsA HUPOK.

HupkoBWI TpaHCMAGHTAT AyXXe UYTAUBUIM AO 30BHILLIHIX BMAMBIB i, MPUPOA-
HO, LWo npu COVID-19 6yae BUHMKATU AMCOYHKLIA TpaHcnAaHTaTa. BuaHa-
YWUTK CTYMiHb YPaXeHHA HUPKOBOIO TpaHCNAaHTata npu iHpikyBaHHi SARS-
CoV-2 Ha niaCTaBi TiIAbKM KAIHIYHWX O3HAK HEMOXAMBO. MOpPGOriCTOAOrIYHI
AOCAIAKEHHA AQKOTb MOXAMBICTb BU3HAUUTK CTYMiHb | XapaKTep ypaXxeHHs
TpaHcnAaHTaTa HUPKKU, BCTaHOBUTU cnpoBokoBaHy COVID-19 peakuito Bia-
TOPTrHEHHS, NPOrHO3yBaTW Nepebir 3axBOPtOBAHHS i BM3HAYaTU MeAMKa-
MEHTO3HyY Tepanito. PeumnieHTiB skomora paHille HeobxiAHO HanpaBAATH
B TPaHCMNAAHTALiIMHMIA LeHTP. AoCBiA HaraTbox LEHTPIB Nokasas, Lo Yy na-
LEHTIB, HAaNPaBAEHUX AO TPaAHCMAQHTALIMHOIO LEHTPY Ha paHHin cTaaii i
AKi nepebyBatoTb MiA MUABHWUM HarASAOM, OYB HUXUMIK PU3UK CMEPTI Bip
COVID-19.

PaHHE HanpaBAEHHA CNpUAE CBOEYACHOMY MPU3HAUYEHHIO LirecnpaMO-
BaHOro AiKyBaHHS, BKAKOUAKOUM NMPOTUBIPYCHI NpenapaTt Ta MOHOKAOHaAb-
Hi aHTWTIAG, SIKi € HaMbiAbLL ePEKTUBHUMMU HA NOYATKOBIN CTaAil BipyCHOI
penaikadii.

KopuryBaHHs iMyHocynpecii — 060B'I3koBe, Ma€ MNPOBOAWUTMCA MiA
KOHTPOAEM KOHULEHTpaL,ii iMyHOCYNnpeCcUMBHWUX NpenapaTiB i 3 ypaxyBaHHAM
NiATBEPAXEHOI MOPPOAOTIYHO peaKLii BIATOPrHEHHS.
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ImyHopeHoTUNYBaHHA AiIMPOLMUTIB B AiarHOCTULL
iMYHO3aAE€)XHUX YLUKOAXKEHDb NiCAA TpaHCNAAHTaU|

HUPKH

Betyn

Mporpec cyyaCHOi TPAHCMAAHTOAOTI AIMITYETBCS IMYHO3AAEXHUMU Me-
XaHi3MaMK eAiMiHalii reHETUYHO HECYMICHMX AOHOPCbKUX aHTUIEHIB, LO
CYTTEBO 3HUXYE TPMBAAICTb GYHKLIOHYBAHHA HUPKOBOIO aAOTpaHCNAaHTaTa
(HAT). Toctpe aHTuTiAnO-OMOCEpeakoBaHe BiaToprHeHHA (AMBR) € nposia-
HOI MPUYMHOKO PaHHBLOI AMCOYHKLIT Ta BTpaT rpadTa. Bepudikauis AMBR
IPYHTYETLCA Ha MOPGOAOTIYHUX KPUTEPIAX Ta HASABHOCTI AOHOP-CNEeUUPiuHMX
aHTUTIA (DSA). OAHaK cyyacHi AOCAIAXEHHS CBiaUaTh, LLO cybnonyaauii B- Ta
T-AimdouuTiB MOXyTb BinobpaxaTtv AMBR Ta DSA ylikoaXeHHs rpadTta. Tomy
NOPIBHAHHA MOPPOAOTIYHUX Ta iIMyHOricTOXiMiYHKMX (C4d, rAOMEPYAIT, nepu-
TYOYASIPHUI KaNiASPUT) 3 NOKa3HUKaMK GEHOTUMNY AIMBOLIMTIB € NEPCMNEKTUB-
HUM AAA MOKPALLEHHST PaHHBOI AlarHOCTUKM.

MeTta po6otu

PeTpoCcneKTMBHO MOPIBHATU pPe3yAbTaT MOPPOAOTIYHUX Ta iMYHOTiCTOXi-
MiYHUX 3MiH 3 pe3yAbTaTaMu 3HAUYUMUX iIMYHOAOTIYHUX NMOKA3HUKIB NOBEPX-
HeBOro GeHoTUNy AiMbOoLMTIB NepUdGEPUYHOT KPOBI.

Marepianu i metoau

BrKoHaHO peTpocneKTMBHUIM aHaAi3 pe3yAbTaTiB Tpenan-6ioncin (TB) HUpKo-
BWX TPAHCNAAHTATIB 3 MOPPOAOTIYHOK Ta iIMYHOTiCTOXiMIUHOK OLIHKOO 3riAHO
Banff knacudikauii, wo sianosiaaan AMBR. AHanidyBaAW HAABHICTb Ta piBEHb
DSA. MNoka3HWKK NOPIBHIOBAAM 3 iIMYHOAOTIYHMM NPOdIAeM NepudepuyHoi
KpOBi. pyny AOCAIAKEHHA CKAaAM 58 peumrmnieHTiB 3 XPOHIYHUM TAOMEPYAO-
HEDPUTOM Ta TEPMiIHAABHOIO HUPKOBOK HEAOCTATHICTIO Y Bili 25-65 pokis,
AKUM BWKOHAHO TPaHCMAAHTALI0O HUPKK BiA AOHOpPa 3 AiarHOCTOBAHOR
cmepTio Mo3Ky (ACM). B ocHoBHY | rpyny yBinwaAm 23 peuumnieHTis 3 AMBR,
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HafABHUMW HLA-aHTUTIAAMU Ta AOHOP-CcneundiuHUMK HLA-aHTUTIAGM. |I-rpy-
ny nopiBHAHHA - 35 peumnieHTiB HAT 3 AMBR 6e3 HassBHMX HLA-aHTUTIA
Ta AOHop-crneundiuHnx HLA-aHTUTIA. KOHTPOABHY rpyny ckaaam 50 3a0po-
BMX OCi6 piBHOAAEKBaTHa 3a BikOM Ta cTaTThO. AiarHocTuky ctaHy HT npo-
BOAMAM Ha MiACTaBi NPOTOKOABHUX TB 3 BUKAKOUEHHSIM rpyn PELMMIEHTIB 3
iHOEKUIMHUMM NpouecamMu Ta iHLWKWMKW TUNaMK BIATOPrHEHHS. PiBeHb cyb-
nonynyAsiuin AimooumTiB BUSHAYABCS B CMPOBATKax KPOBi HA NPOTOUYHOMY
untopayometpi Beckman Coulter: Cytomics FS 500 (CLLA).

Pe3yAbTaTu AOCAIAKEHHA

MopdonoriyHi 3miHn TNy AMBR (g = 2, ptc = 2) cynpoBOAXYBaAUCA: MiA-
BULLLEEHHAM KiAbKOCTI T-LIUTOTOKCUUYHUX KAITMH CD4*CD8*, B-KAITUH nam’aTi
CD19*, CD27", nianBULLEHHA T-peryAiTopHUX KAiTUH CD4*CD25Me CD127-
CD3*CD25*, Ta 3HMXeHHAM B-peryastopHux: CD38*CD27 "e*CD19*CD24+,
C4d-no3nTMBHI KopeAtoBaAK 3 MiaBULLLEHHAM CD19*CD27 "e*CD38"e", 1o
CBiAUMTb NPO akTUBHE BUPOoOAeHHSI ACA Ta MFI > 3000. KombiHauisi nokas-
HUKIB YiTKO acouitoeTbea 3 MopdonoriuHnm AMBR.

BUCHOBKH

OTpuMaHi AaHi AEMOHCTPYIOTb YiTKUIM B3AEMO3B'A30K MiX MOPGOAOriy-
HUMK 03Hakamu AMBR Ta 3MiHaMu iMyHODEHOTUNY AIMPOLMTIB Ta MOXYTb
BUKOPUCTOBYBATUCHA AASI CYOKAIHIUYHOT AIArHOCTUKM Ta iHAMBIAYaAi30BaHOI
Tepanii.

KAouoBi cAroBa: aHTUTIAO-OMOCEPEAKOBAHE BIATOPrHEHHS, CyOnonyAsLis
deHoTMny AiMmdouuTIB, AOHOP-CNeUndivHi aHTUTIAA.

ISSN 2788-4740. TpaHcnAaHTaLiA Ta WTy4Hi opraHu. 2026. Tom 4, Ne 1-2

107



YAK: 616.61-089.843-089.168

0. C. BopoHak

AY «HauioHaAbHWIM HayKOBUI LEHTP Xipyprii Ta TpaHcnaaHToAorii imeni O. O. Laaimosa HAMH
YkpaiHu», M. Kni

Mo)XxAMBOCTi NOKpaLLLEeHHA AKOCTI, 6e3neku Ta
pe3yAbTaTiB TPAHCNAAHTaLIl HUPKH

AKTyaAbHiCTb

TpaHcnAaHTaLiA HUPKK € «30AOTUM CTAHAAPTOM» AiKyBaHHS MaLiEHTIB i3
TEPMIHAALHOI CTAAIEID XPOHIYHOT XBOPOOU HUPOK (XXH V cT.), 3abe3neuy-
HOUM Kpally BMXMBAHICTb i SIKICTb XUTTA MOPIBHAHO 3 AlaAi3HOO Tepanieto.
3 pedopMyBaHHAM CUCTEMU OXOPOHU 3A0POB’S, B YKpaiHi NPOAOBXYETbCA
AKTMBHUM PO3BUTOK TPaHCMAAHTALIl, NPOTe PEe3yAbTaTU TakWx onepadlin He
3aBXAM € YCMiLIHWMM, LLLO CTBOPHOE NOTPeBy cTaHAaPTU3aLIT KPUTEPIiB AKOCTI
Ta 6e3nekn i epeKTMBHOIO iX BNPOBAAXEHHS.

Merta poboTH - npoaHanizyBaTh pesyAsTaTi TpaHCnAaHTauji HUpkK 3a 2025 p.,
BM3HAYMTU CyYacCHi MOXAMBOCTI MOKpPaLLEHHS AKOCTI, 6e3nekun Ta AOBro-
CTPOKOBMX PE3YAbTaTIB TPAHCMAQHTALIT HUPKMU.

Marepianu Ta metoau

AHani3 3akoHy Ykpainm Ne 1388 Bia 06.08.2024 p. «[1po 3aTBEPAXKEHHSA
Bumor A0 AkocTi Ta 6e3neUHoCTi aHaTOMIYHMX MaTepianiB AOAMHU Ta BHECEH-
HS1 3MiHM A0 YMOB 36€epiraHHsi BUAYHYEHUX aHATOMIYHMX MaTepiaAiB AOAMHM,
iX NIATOTOBKKW AO NEPEBE3EHHS Ta YMOB NEPEeBE3EHHA BUAYUEHUX aHATOMIY-
HUX MaTepianiB AOAMHW», MiXXHAPOAHMX pekomeHAauin (KDIGO, ERA, OPTN)
Ta y3araAbHEHHS BIAKPUTUX CTATUCTUUHUX AaHMX MO3 YKpaiHu i YKpaiHCbKo-
ro LEeHTPY TpaHCMNAaHT-koOpAMHaLIi 3a 2025 p. Ta pe3yAbTaTiB OAHOPIYHOIO
BUXMBAHHA rpadTiB HUPOK,BUKOHAHMX Y BIAAIAEHHI TpaHCNAQHTaLIl HUPKK
HHUXT imeni O. O. WanimoBa HAMH YkpaiHu.

Pe3yabTaTtun
3a 2025 p. B HHUXT imeHi O. O. LLlanimoBa BUKOHaHO 68 TpaHCcnAaHTaLIn
HUPOK (45 3 HUX BiA AOHOPaA 3 AlarHOCTOBAHOK CMEPTHO MO3KY). byAo BUKO-
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HaHo 32 BMi3aKM B 16 AikapeHb B 10 mictax YKpaiHu, noponaHo 11 275 km,
B AOPO3i NpoBeAeHO 7 Ai6 Ta 17 roauH, BUKopUcTaHo 90 A PO3UMHIB AAA
nepoysii Ta KOHcepBaLlji opraHis Ta 150 Kr AboAy.

3ripHo 3akoHy Ykpainm Ne 1388 Bia 06.08.2024 p., nicAsA ricTOAOrYHOro
BWCHOBKY — HEMPUAATHUMU AAS TpAHCMAaHTaLi 6yAn 3 rpadTv HUPOK, AKi
6yAM BIAMOBIAHO YTWAI30BaHi. CybonTMManbHi AOHOPW (AOHOPW 3 PO3LLMpeE-
HUMW KPUTEPIAMK, MapriHaAbHi) cTaHOBUAK 58 %. A0 cybonTUMaAbHUX AO-
HOPIB MW BiAHOCUAK: AOHOPM cTapLli 60 pokis; AooHopU Bikom 50-59 pokis,
AKi MatoTb LLOHaNMMeHWwe 2 i3 3 KpuTepiiB: rineptoHiuHa xBopoba B aHa-
MHe3si, uepebpoBackyrapHa xBopoba sk NpuuMHa cmepTi Ta NiABULLEHWN
NOKa3HUK CUPOBATKOBOIO KPeaTUMHIHY NPY EKCNAAHTALii OpraHiB; HAABHICTb
LYKPOBOro aAiabety B aHaMHe3i; YepenHo-MOo3KoBa TpaBMa, YCKAAAHEHA
TPaBMaTUUYHWM UM reMopariyHMM LLIOKOM SIK MPUYMHa CMepTi; HecTabinbHa
reMoAMHaMiKa y MOTEHLIMHOro AOHOPA, Lo NoTPebye BBEAEHHS BUCOKMX
AO3 CUMMNATOMIMETHKIB.

DO XUBKX cybONTUMAaAbHUX AOHOPIB BIAHOCUMAM AOHOPIB cTaplue 60 po-
KiB; AOHOPU 3 OXUPIHHAM (IMT 6inblue 30 Kr/M2); AOHOPY 3 apTepiaAbHOK
rinepTeHsieto; HasBHICTb BiAbLLE 2 HUPKOBUX apTepiin AOHOPCbKOT HUPKM.
BrnpoBaaXeHHsi CTaHAAPTU30BaHUX MPOTOKOAIB iIMyHOCYMpecii, YacTkoBe
BMPOBAAXEHHS BipTyaAbHOIO KPOCMAaTY-TECTY Ta MOHITOPUHIY AO3BOAUAO
3HWU3UTK YaCTOTYy rOCTPOrO BiaATOPrHeHHs A0 1,4 %, yactoty DGF - po 4,4 %,
3abe3neunBLUN 1-piuHY BUXUBAHICTb TpaHcnAaHTaTa 94,1 %.

BucHoBKu

AOTPUMAHHSA UiTKUX KPUTEPIiB BiADOPY AOHOpPA Ta PeuunieHTa, KOHTPOAb
yacy iwemii, CTaHAapTM30BaHi MPOTOKOAM IMYHOCYNPECUBHOI Tepanii Ta
MYABTUAMCUMMAIHAPHWUIA MiaXia 3abe3neuytotb 6e3neky Ta epeKTUBHICTb
TpaHcnAaHTauii HUPKK. NoAaAbLLMIA PO3BUTOK TPAHCMAAHTALLIMHOI CUCTEMMU,
NPOBEAEHHA TUNYBAHHSA PELMMNIEHTIB Ta AOHOPIB, BNPOBAAXEHHS BipTyaAb-
HOro KPOC MaTuy, BUKOPUCTaHHA Nepdy3inHUX MaLlWH, CTOBOYPOBUX KAITUH
3 MiHimMi3aujieto iMyHOCYNPeCUBHOI Tepanii, 36iAbLLIEHHSA KIAbKOCTI TpaH-
CMAAHT-KOOPAMHATOPIB B YKpaiHi, KOHCTaTauji cMepTi MO3KY Ta NoKpaLlLeH-
HSA' KOHAWMLLIOHYBAHHSI AOHOPIB CNpUSTUME BiAbLLINA AOCTYMHOCTI AiKyBaHHS
XBOpux 3 XXH 5 cT., @ KOMNAEKCHaA ONTMMI3aLia eTaniB TpaHCMAAHTALUIMHOIO
npouecy CrpuaTMe NiABULLEHHIO 6e3MNeKn Ta NOKpaLLEHHIO AOBIOCTPOKO-
BUX pe3yAbTaTiB.

KArouoBi croBa: TpaHCNA@HTaUIA HUPKK, iIMyHOCYNpPecHMBHa Tepanis, BiA-
TOPrHeHHsA, 6e3neka nauieHTa.

ISSN 2788-4740. TpaHcnAaHTaLiA Ta WTy4Hi opraHu. 2026. Tom 4, Ne 1-2

109



YAK: 616.61-072.1-089.819-089.87-089.12

M. T. AkoBAeB

AepxaBHa ycTaHoBa «HaLioOHaAbHUI HAYKOBWIA LEHTP Xipyprii Ta TPaHCNA@HTOAOTIT
im. O. O. LlWanimoBa» HAMH Ykpainu, M. Kuis

AanapockoniuHa HeppeKToMifi: y HOMY BiAMIHHICTb
AOHOPCbLKOI BiA paAUKaAbHOI?

NAanapockoniyHa HedpPeKTOMISl € «30AOTUM CTAaHAAPTOM» AiKyBaHHS SIK B OH-
KOYPOAOTii, Tak i B TpaHcnAaHToAorii. OpHak AOHOpcbKa HedpekTomisa (AH)
Ta papukanbHa HedpekTomia (PH) matoTb pisHy MeTy, GIAOCOdIt0 BTPyUYaHHS,
TEXHIUHI NpiopuTETU Ta KpUTEpii 6e3nekn. HeaBaxatoun Ha cniAbHY Xipypriy-
Hy OCHOBY onepaluji — BUAAAEHHSI HUPKK, TOAOBHA BiAMIHHICTb L€l onepaduii
NnoAsirae B TOMy, LLO B TPAHCMAQHTOAOTIT BUAAASIETBCA 3A0POBA HUPKA Y 3A0-
$OpPMY HMPKOBOI HEAOCTATHOCTI, TOAI IK B OHKOYPOAOTiT BUAQAEHHSA HUPKM,
LLLO MICTUTb NMYXAMHY, MPOBOAUTLCA XBOPOMY Ha Pak HUPKM.

I3 L€l NPUHLMNOBOI BIiAMIHHOCTI BUNAMBAIOTb TaKi KAKOUOBI PO36iXXHOCTI MiX
LMMK ABOMa onepaLisiMu.

1. Meta onepauii. Meta AH noaarae B OTpMMaHHi GYHKLIOHAABHO MOBHO-
LiHHOrO HWPKOBOrO TPaHCMAAHTaTa, MakCUMaAbHe 36epeXeHHs AOBXMWHM
HUPKOBMX CYAMH, MiHiMi3aLjia Yacy TENAOBOI ilLeMii, abCOAOTHMUI NpiopuTeT
6e3nekn 300pOBOro AoHopa. MpoBeAeHHs Liei onepalii pernaMeHTYeETbCS
Mi>)KHAPOAHUMM TpaHCMAAHTALIMHUMUK CTaHAAPTaMM, 30KpeEMa PEKOMEHAA-
uismmn KDIGO. Meta PH noasirae B AOCSAFHEHHi MOBHOIO KOHTPOAKD HaA OH-
KOAOFIYHMM 3aXBOPKOBAHHAM Y Naui€eHTa Ha Pak HUPKK LLUAAXOM BUAAAEHHS
HUPKKU pa3oM i3 napaHedpPanbHOK KAITKOBMHOIO, @ MPU HAafABHOCTI NOKa3iB,
TO i 3 HQAHUPHMKOM Ta perioHapHUMU AiMGOBY3AAMM i3 AOTPUMAHHSAM NPUH-
LMMiB OHKOAOTiYHOI paAMKaAbHOCTI Ta abAaacTMUHOCTI. MNpoBeAeHHs LJET one-
pauii pernaMeHTYETbCS AOKaAbHUMU Ta MiDXHAPOAHUMM KAIHIYHUMW HaCTaHO-
BaMU 3 OHKOYPOAOTii.

2. 06car mobinizauii. Mpn AH BaXAMBOO € AeAiKaTHa AMCEKLISA B AIAAHLI Cy-
AMH Ta CEUYOBOAY, 36epeXeHHS NEPUBACKYAIPHUX Ta NepiypeTpanbHUX CTPYK-
TYp, WO GOPMYIOTb aHATOMIUHY 30HY «30AOTUI TPUKYTHUK HUPKKU», MiHiMaAb-
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He BMKOPUCTaAHHA TepMiuHOoi eHeprii 6ins cyanH Ta ceuoBoay. Mip uac PH
NPOBOAWTLCS MOBIAI3aLIA HUPKKU EAUHUM BAOKOM B Mexax daclii lfepoTta, 3
BUMAQAEHHSIM OCTaHHbOI, MOXAWBA AIMPOANCEKLLIS.

3. Po6ota 3 cyaMHamu. [Mia yac AH KAHOUOBUM € MaKCMMaAbHO MOXAMBA
AMCEKLIA HUPKOBUX CYAMH, LLOO OTPUMATU HUPKOBWI rpadT 3 MakCUMaAb-
HOK AOBXMHOK HUPKOBOI apTepil Ta BeHW. Biacikatv HUPKOBY apTepito
noTPibHO MaKCUMaAbHO OAM3bKO AO CTIHKM aopTW Hah ABOMA KAincamu
hem-o-lock, HaKAaAEHUX Ha AIASIHKY BiAraAy)XeHHA OCHOBHOro ctoBbypa a.
renalis Bia aoptn. MNpu AH nepeBara Hapa€TbCS AIBIM HUPLI 3 TUX MPUUMH,
LLLO AiBa HUPKOBa BEHa AOBLUA. AOBra HUPKOBA BEHA € BaXAMBOKO NeEPEAY-
MOBO AASt KOMGOPTHOTO | 6€3MEeYHOro BUKOHAHHS BEHO3HOIO aHaCTOMO3y
npu TpaHcnAaHTauii HUpKW. Mpu PH npioputeTHUM €Tanom € AUCeKLUIs Ta
PaHHE KAiMyBaHHA HUPKOBOI apTepii AAST BHEKPOBAEHHST HUPKK, YPaXeEHOI
3AOSIKICHMM MPOLECOM, 3 METOK MOAErEHHA MOAAAbLLOI AMCEKLIT HU-
PKM | 3MEHLLEHHST onepaLiiMHOi KpoBOBTPaTU. HUPKOBI CyAMHM AirytoTbCsi
Ta NepeTMHarTbea Y Byab AKoMy Micli 6e3 HeobXiAHOCTI 36epexeHHs ix
MaKCHMMaAbHOI AOBXMHU. [pU HAaABHOCTI NMYXAMHHOIO TPOMO03y HUPKOBOI
BEHW, AMCEKLS BEHO3HUX CYAMH MOXE BKAKOUATM MOOIAI3aLLitO i HUXHBOT
NMOPOXHUCTOI BEHW 3 METOH AOCATHEHHSA MPOKCUMAABHOTO KOHTPOAKD HaA
CYAMHHUM PYyCAOM AN Be3neUHoi eBakyallii MyXAMHHUX Mac i3 BEH.

4. TennoBa iwemia. NMpu AH KPUTUYHO BaXXAMBMM € MiHIMaAbHUIA Yac TENAO-
BOI iLUEMI, LLIO € 3aMOPYKOHO 3aA0BIAbHOIO GYHKLOHYBaHHA HUPKOBOIO rpadTta
nicAs TpaHcnAanTaui. Mpu PH yac iluemii KAiHiYHOro 3HaueHHs He Mae.

5. AOTPUMAHHA OHKOAOFiYHUX MPUHLUMNIB BaXAMBE MPWU BUKOHAHHI PH,
KOAM Tpeba YHUKATU SIK MOPYLIEHHS KANCyAn MyXAWMHW, Tak i dparmeHTaLlito
npenapaty, Makponpenapar BUAAASETLCA B eHpobesi. Mpu AH Hupka Tak
CaMO BUAAASETBCA MaKCMMaAbHO aTpaBMaTuyHO 3 paHu Yepes MiHiananapo-
TOMHWI AOCTYM, NPOTE BUMOra eBakyallji B eHA0D€e3i TyT He 3aCTOCOBYETLCS.
6. dinocodia onepauinn. AOHOPCbKa HEGPEKTOMIA - Lie TPaHCNAAHTaLiMHa
MIiKPOXipyprisi 3 AanapoCcKONiYHUM AOCTYNOM. PapnkanbHa HedpeKTomis —
LLle OHKOXipyprisi 3 AanNapoCKOMiYHOK TEXHIKOHO.

BucHoBKu:

1. MNMonpu iAEHTUYHWUI AANAPOCKOMIYHWI AOCTYN AO HUPKK Ta OCHOBHWM
XipypriyuHMm NpUMOM - BMAANEHHSA HWUPKK, AOHOPCbKa Ta pPaAUMKaAbHa
HedPEKTOMIT — MPUHUMNOBO Pi3HI onepadii.

2. \oHOpCbKa HedPEKTOMIA opieHTOBaHa Ha HBe3neky 3A0PO0BOI AOAMHK Ta
AKICTb TPAHCMNAAHTaTa.

3. PapnkanbHa HEPPEKTOMISt OPIEHTOBAHA HA OHKOAOTIYHUI KOHTPOAb HaA
pakom.

4. BiAMiHHOCTI BU3HaYatoTb TAKTUKY AMCEKLIT, poBOTY 3 CyAMHaMU Ta KpuTe-
pii AKOCTI BTpyYaHHS.
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ABTOpam

ABTOPCbKI CTaTTi peAaKUierd XypHany «TpaHCMAaHTaLIS Ta LUTYYHI opraHuW» NpUKMatoTbes 3a
YMOB: OAHOPa30BOi MybAiKaLii B OAHOMY HOMEPI XypHaAy; 6e30MAaTHOI NOCTYMNKK aBTOPCbKUX
npaB Ha LUer MaTepian y NOPAAKY HEBUKAKOUHOI AiLLEH3Ii; PO3MILLLEHHSA CTaTen Ha PO3CYA peAaKLii
Ha calTi XypHaAy Ta B eAeKTPOHHMX bibaioTekax.

ABTOp Hece MOBHY BiAMOBIAAALHICTb 3@ MaTepia, MPEACTABAEHWI Y peaaKLito. AAA nybAikauii
B XypHaAi EeAeKTPOHHa Ta APyKOBaHa Bepcii MatoTb CynpOBOAXYBATUCSA AMCTOM-3asiBOLO 3 MiANW-
camu aBTopa abo rpynv aBTopiB CTaTTi.

ABTOPCTBO 6a3yETHCA Ha TAKUX MPUHLMNAX:

1) iCTOTHMI BHECOK Yy KOHLIEMLLIO AOCAIAXKEHHS, OTPUMAHHS PE3yAbTaTiB, aHaAi3 Ta iHTepnpe-
Tauis AQHKX;

2) HanWcaHHA NepLLOro BapiaHTta cTatTi abo ii 3HauHa nepepobka, cnpsiMoBaHa Ha NOAINLIEH-
HA AKOCTI;

3) oCTaTOUHE 3aTBEPAXKEHHS BEPCIT AAT APYKY.

IMpu crniBaBTOPCTBI CAiA BKA3aTW NPi3BULLE, iM’A Ta N0 6aTbKOBI aBTOPa, BiANMOBIAAALHOIO 3@ KOH-
TaKTU 3 PeAaKLIEro, NOB’A3aHi 3 NybAiKaLieto cTaTTi, Moro TeAedoH i aApecy eAEKTPOHHOI MOLLTH.

Ans 3anobiraHHs ABO3HAYHOCTI aBTOPW MOBUHHI YITKO BKa3yBaTW, UM iCHYE MOXAWBICTb AASI
KOHOAIKTY iHTEpPECiB. KOHOAIKT iHTEPECIB BUHMKAE TOAI, KOAM aBTOP (abo opraHisallisi, Ky npea-
CTaBASIE LW aBTOp) Mae GiHaHCOBI abo 0COBUCTI B3BAEMUHM, LLO HEAOPEYHUM YMHOM BMNAUBA-
t0Tb Ha iX A, L0 Mae 6yTH 3a3HAYEHO B PYKOMWCI Y BUTASIAI MOBIAOMAEHHS Ha CTOPIHL, HacTyn-
Hil1 3@ TUTYAbHOIO.

Y BUNaAKy HanpaBAEHHS B PEAAKLtO CTaTel, paHille onybAikoBaHMX abo NpeACTaBAEHNX AASE
nybAikaLii B iHLIi BUAQHHS, @aBTOPAM CAiA O4iKyBaTW HEraWHOT BIAMOBM BiA APYKY NPEACTABAEHO-
ro PyKonucy.

AonyckaeTbCsi PO3IAAA cTaTel, Aki OyAan NPpeACTaBAEHI Ha HAyKOBI KOHbEpPEHLi, ane He ByAn
MOBHICTIO HAAPyKOBaHi, abo PO3rAAAaOTLCA AAS NyOAIKaLil B ADYKOBaAHMX NpaLsx HAyKOBUX TO-
BapPUCTB Ta iHLLUX BUAAHHAX NOAIBHOro dopmaty. KopoTki npec-penian nepioAnyHMx KoHbepPeH-
LR He NopyLLytoTb Lie NPaBUAO, 33 BUHATKOM BUMNAAKIB, KOAW MOAIOHI OMUCKU MICTATb AOAATKOBI
AaHi abo Konii TabAULb | PUCYHKIB.

Martepianu, LLO HAAXOASITb AO PEAAKLLT 3 MeToto nybAiKalLlii, NPoXoAsTb 060B’AI3KOBE PELIEH3Y-
BaHHS. 3ayBaXeHHs PELEH3EHTIB HanpaBASKOTLCA PO3POOHMKY MaTepianiB 6e3 BKasiBKW iMeH
peueH3eHTiB. llicAa oTpMMaHHA PeLeHsii i BIAMOBIAI BiA aBTOpa peaakuiiHa papa npuimMae
PiLLIEHHA NMPO MOXAMBICTb i NOPSIAOK NybAiKaLii poboTh. Pepakuin 3aauwlae 3a coboro npaBo
BIAMAMTM CTaTTIO 6€3 3a3HaAUYEHHSA NMPHUYMH, 3a TAKOi YMOBW PYKOMUCK He NOBepTatoTbCsl aBTOPaM.

HesHauHi nonpaBKK CTUAICTUUHOIO, HOMEHKAATYPHOTO Ta GOPMAaNbHOIO XapaKTepy BHOCATLCA
B TEKCT 6e3 NonepeAHbOoro y3ropkeHHs. AaTolo HAAXOAKEHHS NpaLi BBAXa€eTbCA AeHb MPUHROMY
cTatTi nicas nepepobKu.

PepakList XXypHaAy A@€ MOXAMBICTb UMTaUaM HAACUAATU KOMEHTApI, 3anuTaHHs abo KPUTUUHI
3ayBaXeHHS LLOAO OnyBAIKOBAHUX CTaTeM, @ TAKOX KOPOTKI 3BiTU Ta KOMEHTapIi LIOAO paHille
HaAPYyKOBaHWX cTaTen.

BianoBiaHi koMeHTapi 6yAyTb HAaAPYKOBaHi B OAHOMY 3 HOMEPIB i MPEACTaBAEHi Ha caWTi
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XYPHaAy B po3aini «[pobaemu/Temu». ABTOpaM KOMEHTapiB HEOOXiAHO BKA3aTH, Y4 HEMAE KOH-
OAIKTY iHTEPECIB 3 @aBTOpaMu CTarTi.

CTaTTi NpMIUMatoTbCA YKPATHCbKOO Ta @aHMAIMCbKOK MOBaMMU.

Ha TUTYAbHIV cTOpiHLi NOBMHHA ByT NpeAcTaBAEHa Taka iHbopMmallis:

- Kop YAK, HasBa ctatTi; 1B aBTOpIB, iX N0caaK Ta Micue poboTi; HasBa NiAPO3AIAY (MIAPO3AI-
AiB) Ta HAyKOBO-AOCAIAHOT YCTAHOBM (YCTaHOB), Ha 6a3i Aknx BUKOHyBanacsa poborta; M1b, nowro-
Ba appeca, Homep TenedoHy, aapeca eNeKTPOHHOI NMOLUTK aBTopa, BiAMOBIAAABHOTO 33 PYKOMUC;
pe3toMe; KAKOUOBI CAOBA;

- aHIAINCbKOK MOBOK 000B’A3KOBO HeobxiAHO HaaaTtv 1B aBTOPIB i3 3a3HAYEHHAM MiCLb
poboTK, Ha3By cTatTi, pe3tome (1800 3HakiB), KAOUOBI CAOBA.

CratTa noBMHHa 6yTi NobyaoBaHa 3a TPAAULLIMHUM AAA CBITOBOI HAYKOBOI NEPIOAMKM NAAHOM:
CTPYKTYpOBaHa 3a po3pinaMu (MaTepiann Ta METOAM, Pe3yAbTaTi Ta 0BroBOPEHHS TOLLIO), MaTu
KOHKPETHI BUCHOBKM, B IKMX Y AAKOHIUHIN GOPMi (3@ MyHKTaMK) BUKAAAEHO pe3yAbTaTh npali Ta
npono3uLii aBTopiB, WO BUNAMBAIOTb 3 BUKAGAEHOIO MaTepiany.

HeobxiaAHO BKasaT BUKOPMUCTOBYBaHI METOAMKM, anapatypy (3 YTOUHEHHSM Ha3BM Ta appe-
c1 dipMU-BUPOOHMKA) Ta NMPOLEAYPU HACTIAbKM AETAAbHO, HACKIAbKM Lie HEOBXIAHO, 06 iHLUi
AOCAIAHUKM MOTAW BIATBOPUTU OTPUMAHI pedyabtatu. CAia HapaBaT NMOCUAAHHA Ha CTaHAAPTHI
METOAMKM, BKAKOYHO 3 METOAAMM CTAaTUCTUYHOIO aHaAidy. ANt METOAMK, Ak Byan onybaikoBaHi
paHille, are HEAOCTATHBO A0OBpPE BiAOMI, HEOOXIAHO HABECTM BIAMOBIAHI MOCUAGHHA Ta KOPOTKI
onucu. HoBi abo cyTTEBO MOAMGIKOBAHI METOAM CAiA OMMCATH, NOSICHUTU NPUYMHM iX BUKOPH-
CTaHHSA Ta OLIHUTK iX 0OMeXeHHS. YCi BUKOPUCTOBYBaHi AikapCbKi npenapaTtvi Ta XiMiuHi pevoBu-
HUW, AO3M Ta LIASIXM BBEAEHHS MOBUHHI ByTW YiTKO BKa3aHi.

ABTOPU OMASIAOBMX CTaTeN MOBUHHI BMICTUTU PO3AIA, LLIO ONUCYE METOAM, AKi BYAU BUKOPUCTAHI
nia yac noLuyky, Biabopy, BUAINEHHS Ta y3araAbHEHHS AaHWX. LLi MeTOAM TakoX MOBWHHI ByTK
KOPOTKO OMMCaHi B pe3tome.

EAeKTpOHHY Bepcito cTaTTi He0bXiAHO CTBOPUTU 3a AOMOMOTOH) TEKCTOBOIO PeAaKTopa

Microsoft Word 6yab-sikoi BepCii 3 ypaxyBaHHAM Takux BUMOT:

- OpieHTaLIsl — KHUXKOBA;

- wpundTt - Times New Roman;

- Kereab - 12 nt (NyHKTIB);

- MDKPSIAKOBWI iHTEPBAA — MOAYTOPHWM;

- BIACYTHICTb NEPEHOCIB;

- dopmaTtyBaHHA - y napameTpi «Mo WUPHHI»;

- KOAIp WPUOTY — YOPHUN;

- BiaCTYn (HOBMM psAOK) — 1,5 cwm.

Y TabAnLAX HEODXIAHO AOTPUMYBATUCS MOABIMHOIO iHTEPBAAY Ta PO3MiLLyBaTH iX Ha OKPEMO-
My apkyLli cTatTi. TabAUL HYMepPYHOTbCS NMOCAIAOBHO BIAMOBIAHO AO MEPLLOT 3rapku NPO HKX Y
TekcTi. TakoX HEOOXIAHO BKa3yBaTW KOPOTKY Ha3BYy KOXHOI TabAMLi. CAia po3wndpyBaTh BCi He-
CTaHA@PTHI abpeBiaTypu y NPUMITLLi, BAKOPUCTOBYHOUM TaKy MOCAIAOBHICTb CUMBOAIB: *, **. CAia
YNEBHWUTUCA, LLO KOXHA TabAMLSA NPOLMTOBaHA B TEKCTI.

PucyHKM NOBMHHI 6yT NpodeciiHO MiArOTOBAEHI Ta cdoTtorpadoBaHi abo NpeacTaBAeHi K
oundpoBaHi 3HIMKK. AAT APYKY PUCYHKM 3 PO3AIABHOKD 3AATHICTIO He MeHLwe 300 dpi (TouoK Ha
AtOVIM) | B dopmartax, Lo 3abe3neuyroTb BUCOKY siKicTb 306paxeHb (Hanpukaaa, JPEG abo PNG),
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HeobXiAHO MPEACTABUTM OKPEMKUM darAoM. Apyk MaTepiaAiB BHYTPILLIHLOTO BAOKY XypHaAy Yop-
HO-BiAVI, TOMY PUCYHKM HEOBXIAHO POBUTU KOHTPACTHUMM. 306paXxeHHA NOBUHHI ByTW sikomora
3pO3yMiAiLLMMKU. Ha3BuK Ta AeTaAbHE MOACHEHHST 3MICTY CAiA HABOAUTU B MIANMCAX Mip PUCYHKa-
MW, @ HE Ha CaMUX IAHOCTpaLLisX.

Mpu BMILLEHHI B CTATTi PEHTreHOrpam, ToMorpam Ta iHLWKX AlarHOCTUUYHKMX 306paxeHb, a Ta-
KOX 300paxeHb MaToAOroaHaTOMIYHMX NpenapartiB i MikponpenapartiB CAiA BUKOPWUCTOBYBATH
KOHTPACTHI, MAHLEBI YOpHO-6iAi ab0 KOALOPOBI BIAOWUTKM PO3MipoM, sik npaBuAo, 127 x 173
MM. TakuM YMHOM, BYKBU, LMOPU Ta CUMBOAWU Ha PUCYHKaX NMOBUHHI BYTU YiTKUMU Ta BIiANOBiAG-
TV TOMY, L0 BOHW MO3HaYatoTh; TaKOX BOHW MOBWUHHI BYTH AOCWUTb BEAUKMMMU, LLOO 3aAULIMTUCA
pO36iPAMBMMM MICASt BMEHLLIEHHS PUCYHKA AAA NyOAiKaLii.

MikpodoTorpadii NOBUHHI MiCTUTH MapKyBaHHS MacluTaby BHYTPIlLHbOI WKaAM. CUMBOAK,
CTPIAKKM abo AiTepr, BUKOPUCTOBYBaHI Ha MikpodoTorpadisx, NOBUHHI KOHTPACTyBaTK 3 TAOM.

dotorpadii Atopei, SKi NOTEHLIMHO MOXYTb ByTW BRi3HaHi, MOBUHHI CYNPOBOAXYBATUCS NMUCh-
MOBWM AO3BOAOM Ha iX BUKOPUCTaHHA. QoTorpadii NoBUHHI ByTM NPOHYMepPOBaHi BiAMOBIAHO AO
NMOPSAAKY, B AKOMY BOHM 3raAytoTbCA B TEKCTI. FKLLO PUCYHOK ByAO omyBAiKOBaHO paHille, Heob-
XiAHO OTPMMaTH NMUCbMOBY 3roAY BiA BAGCHUKA aBTOPCbKMX NPaB Ha MOro penpoAyKLito.

FAKLLO AOKYMEHTH Yy MYOAIYHOMY AOCTYNi Taka 3ropa He noTpibHa.

Miannen nia iAoCTpaLisMK APYKYHOTbCS 3 AOTPMMAHHAM MOABIMHOIO MiXPAAKOBOIO iHTEPBAAY
Ha OKpeMili CTOPIHLI B MOCAIAOBHIM HyMepalLlii 3 BiANOBIAHUMMU iAtOCTPaLLIAMU apabCbKUMK Lnd-
pamu. AKWO AAS IAEHTUdIKALIT YaCTUH IAFOCTPALLT BUKOPUCTOBYOTLCA CUMBOAM, CTPIAKK, LMOPH
abo 6ykBM, B NIANKUCI HEOOXIAHO BKa3aTW Ta MOSICHUTU KOXEH 3 LIMX CUMBOAIB. AAA doTorpadin
MiKponpenapaTtiB TakoX CAiA BKa3aT MacluTab BHYTPILLHbLOI LKaAK Ta cnocib dapbyBaHHS.

OAMHMUI BUMIpY (3HAUYEHHA AOBXMHW, BUCOTH, Baru 1Ta 06’emy) NOBWHHI ByTW BKasaHi y Bia-
NOBIAHUX METPUYHUX OAMHMLSAX (METP, Kinorpam, AITP) abo B iX AECATKOBMX KPATHUX OAMHULAX.

TemnepaTypa NoBMHHa BKa3yBaTUCSs B rpaaycax 3a Lleabciem, aptepiaAbHUiA TUCK — Y MiAiMe-
Tpax pPTyTHOrO CTOBNYMKA.

Chia BMKOPUCTOBYBaTU AWLLE 3araAbHOMPUIHATI abpesiaTypu. HeobXiAHO YHMKATH BUKOPU-
CTaHHA abpesiaTyp y Ha3Bi cTatTi. [pM nepLIoMy BUKOPUCTAHHI abpeBiaTypy BOHa MOBUHHA
BKa3yBaTUCA B AyXKax NiCAS il po3LIMPPOBKK; BUHATOK CTAHOBAATbL abpeBiaTypu AAA CTaHAAPT-
HUX OAMHWLL BUMIPHOBaHHS.

MatemaT1uHi Ta XiMiuHi GOPMyAU NOBKHHI BYTW HaMMCaHi AyXe YiTKO, i3 3a3HAUEHHSIM Ha Mo-
ASIX BYKB andaBiTy (PAAKOBUX, MPOMUCHUX, TPELbKKX, AATUHCbKUX), MOKA3HMKIB CTYNEHS, HAAPSA-
KOBMX i MIAPAAKOBUX IHAEKCIB.

MocKAaHHA NOBWHHI ByTW NPOHYMepOoBaHi NOCAIAOBHO BIAMOBIAHO AO TX MOPSIAKY B TEKCTI. Mo-
CUAAHHS B TEKCTI, TAaBAMLSAX i MiANMCcax CAip NO3HaUYaTH apabCbKUMK LMdPaMU B KPYTAMX AyXKaX.

MocuAaHHA, NPeACTaBAEHI TiAbKK B TabAULAX abo nianMcax nip pUcyHKamMu, NOBUHHI ByTi npo-
HyMepoBaHi B MOCAIAOBHOCTI, BIAMOBIAHIM NepLUiit 3raaLi B TEKCTi NeBHOI TabAML ab0 PUCYHKA.

Pe3tome aHrAIMCbKO MOBO HE MOBWHHO BYTH NEPEKAAGAOM PE3tOMe, MOAAHOTO YKPaiHCbKO
MOBO0. BOHO Mag 6yTu biAblLLEe 3a PO3MiIPOM | CTPYKTYpOBaHe 3a pybpuKaLLeto, SIK y CTaTTi: Hanpw-
KAaA, NPEAMET, TEMa, MeTa, METOA ab0 METOAOAOTIS, Pe3yALTaTH, 0OAACTb 3aCTOCYBaHHA Pe3yAbTa-
TiB, BUCHOBKM (MPOTE NPEAMET, TEMY, METY POOOTU BKa3yHOTb Y TOMY BUMAAKY, AKLLO BOHM 3pO3yMiAi
He YiTKO 3 3aronoBKa CTartTi). [TOCAIAOBHICTb BUKAGAY 3MICTY CTaTTi MOXHa 3MiHUTW, NoYaBLUK 3
BMKAAAY PE3YALTaTIB POOOTH Ta BUCHOBKIB. BiAOMOCTI, LLIO MICTATLCA B 3aroAOBKY CTaTTi, HE MOBUHHI

114 ISSN 2788-4740. TpaHcnAaHTaLifA Ta WTyyHi opraHn. 2026. Tom 4, Ne 1-2



MOBTOPIOBATUCA B TEKCTI pestome. Ob6car pestomMe aHrAicbKoto MoBoto - 1800 3HakiB.

Y cnuncky Aitepatypu noTpibHO BUKOPUCTOBYBATH HEBEAMKY KIABKICTb MOCHA@Hb Ha HanbiAbLLBaX-
AUBI opuriHaAbHi poboTi. AAS BCiX CTaTei Lier CNCoK He NOBUHEH nepeBuLLyBaTh 50 pxepen. Bu-
KOpUCTaHa Aitepatypa NoAaEeTbes B andaBiTHOMY NOPSAAKY, A€ B NepLLy Yepry GOPMYETLCA CUCOK
BITUM3HSAHUX AKEPEN, TAKOX MOXAMBE CTPYKTYPYBaHHS AiTEpaTypu B NOPSAKY LMTYBaHHSA.

3 MeTol BMILLEHHS XypHaAY A0 MiXHapPOAHMX 6a3 AaHMX Yy CTaTTAX BUAAHHS MOTPIOHO BU-
KOPMCTOBYBATH BIAMOBIAHI CTAHAAPTW MOAAHHSA MPUCTATEMHUX CMIUCKIB AiTepaTypu. 3apnsd LbOro
BapTO MOCAYroByBaTUCA MiXKHapPOAHUM CTaHAQPTOM i 3@ AOMOMOrOK HbOro GopMyBaTh BiANOBIA-
Hi cnucku. Micasa cTaTTi HeobXiAHO 0GOPMUTH OAMH CMIMCOK BUKOPUCTaHKX Axepen/References*.

Axepena yKpaiHCbKOKO MOBOHO OGOPMUTU BIAMOBIAHO AO MiDXXKHAPOAHOI CMCTEMM 3anucy no-
cunaHHsa (Vancouver Style), oppasy 3a TakuM AKepenoM Mae byTW BIANOBIAHMK aHMAIMCbKOD
(O60B’A3KOBO NEPeKAaA AXepera Mae ByTM NOAAHO BIAMOBIAHO AO neplioaxepena. CamocTin-
HWUI NepeknAaa AULLIE 3a BIACYTHOCTI MOAAHOIO aBTOPOM AXEpeAa nepekaapy. AKLLO B nybaikaLjii e
DOlI, To roro HeobxiaHO BkasaTu nicana https://doi.org/ (Hanpukaaa: https://doi.org/10.30702/
Ophthalmology.2018/08.06).

Takui Niaxip CNpUse BMILLEHHIO A@HMX NPO BITYM3HAHUX aBTOPIB Ta iX NpaLi A0 3araAbHOAO-
CTYMHMX HayKOBUX 6a3.

3 AETaAbHMMU CXEMAMMU AAST OMUCY AXKEPEA 3a PI3HUMK TUMAMK MaTepianiB i BiANOBiAHM-
MU MPUKAAAGMM MOXHA O3HaWOMMTUCA Ha cauTi: https://www.nIm.nih.gov/bsd/uniform_
requirements.html

Matepiaav HapaKTbCA AO PeAaKLi B EAEKTPOHHOMY BapiaHTi: EAEKTPOHHOIO MOLUTOK Ha aape-
cy profzd@ukr.net. ABTOp, 3@ MOXAMBOCTI, MOXe BKa3aTh, sKOMy Tuny abo popmaty nybaikauji,
NPUIHATOMY B LIbOMY XYPHaAi, BiANOBIAA€E CTATTS. *

OoiuiitHa Ta noBHa Bepcia «€AMHUX BUMOT A0 PYKOMUCIB», po3pobaeHrX MiXHapPOAHUM KO-
MITETOM pepakTopiB MeanyHUX XypHaaiB (International Committee of Medical Journal Editors,
ICMJE), wo noaatotbes B 6ioMeAUYHI XypHaAW, po3MilleHa Ha canTi www.ICMJE.org

*TexHiuHe dopMaTyBaHHA HEAOMpaLbOBaHWX CTater 3a EAMHUMMW BMMOramMu BMAABHMWLTBA
NPOBOAMUTLCS Ha NAATHUX 3acapax.
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