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CTopiHKO peAaKTopa M E JJ,M |J.V| H A

DOI:

LLlaHOBHI kKoneru!

Bunwos y cBiT 6- HOMep XypHany «MegnunHa
HeBiOKNagHMX CTaHiB». Y LUbOMY HOMepI NofaHi pis-
HOMaHITHI MaTepianu, NPUCBAYEHi AeAKUM MUTaHHAM
HeBioknagHoi MmeguumHu. lNpakTU4YHO BCi CTaTTi Lika-
Bi i 3acnyrosyloTb Ha Bally ysary. BogHo4ac ctaHoB-
NATL NEBHUN iHTEpPeC Taki MaTtepianu:

— KniHi4yHe Ta nabopaTopHe 06rpyHTYBaHHS M-
POTPOMNHOI AEKOHreCTaHTHOI Tepanii y nauieHTiB 3
YMT;

— IHHOBaUji B MeTofax 3yrnuHKM KpoBOTEHi Mpun
MPOHWUKHIN TPaBMi XXMBOTA Y BINCbKOBUX Ta LIMBINbHUX
ymoBax;

— [MoniopraHHa HeQoOCTaTHICTL Y HEBIOKNAAHUX
kapgionoriyHmx xsopux i3 COVID-19: Big KniHiKo-naéopaTtopHUX MapKepis 0 rocnitanbHuX
Hacnigkis;

— BnnmB paHHLOro Kypcy rinep6apunyHoil OKCUreHawjii Ha peosorivyHi BNacTUBOCTI KPOBI,
EPUTPOH Ta pe3ynbTaTh TAXKKOT YepernHO-MO3KOBOI TpaBMU;

— BUWKNuKu BiHW: napoKcmnamMarbHi po3naaun y BinCbKOBUX;

— MaremartnyHe Ta CKiH4eHHO-eNleMeHTHE MOLENOBaHHSA YLLKOIKEHb NeYiHK1 Npu BU-
COKOLLIBUAKICHMX OCKOJIKOBUX MOPaHEHHSX;

— i ornsg Haworo rnocTinHoro asTopa — «Big meTabonivyHoi pecycuuTauii 4o deHoTUnN-
opieHTOBaHoOI Teparnii: cy4acHe micue Tepanii AT npu cencuci Ta CENTUHHOMY LLIOKY».

1 He 3rapaB fesKi CTaTTi, NnofdaHi B LbOMY HOMEPI, afe BOHU TeX 3aCilyroBYylOTb Ha
yBaXkHe NPOYUTaHHS.

3arasniom uen Homep XypHany, 3 nornagy pegakuii, BAULLOB AyXe LiKaBUM.

Pivapg bax:
Teos gpinocogpia —
ye meoi' yaeaenna npo Bceceim,
AKUMU MU Kepyewes
Y hoscaxdentomy Kummi,
Haepao uu ix MoXna 3nadmu y niopyunurax,

FonosHuun pegaktop Bagum HikoHos M
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CyyacHa tepanis TIHKKUX HAMOAAIB MirpeHi
TO MIrPeHO3HOro CTATYCY Y BIAAIA€HHI
HeBIAKAOAHOI AONMOMOTU:

CQHOAI3 HOBUX PeKOMEeHAAL,N

Pe3tome. Axmyaavnicmo. Mizpens ¢ 00num 3 Hailnowuperiuux 3ax60pr08ans y NPaKmuyi Aikaps-Heeposoea.
Taxckuii Hanao miepeni ma MiepeHO3HUI CMamyc HAAeHcams 00 CKAAOHUX KAIHIYHUX CUMYayiil y He8iOKAAOH Il
Heeponoeii. Tomy HaseHicmb HAYK0BO 00TPYHMOBAHUX NPAKMUYHUX Ni0X00i6 00 00NOMO2U MAKUM NAYIEHMAM €
dyauce saxcausor 04s Kainiyucma. Mema: npoananizyeamu MoJICAU80CMI inmezpayii 8 uW00eHHy KAIHIMHY NPaK-
muky 6 Yipaini cyuwacnux nioxodie 00 AiKy8anHs MANCKUX HANAOI8 MicpeHi il MiepeHO3H020 CImMamycy 8ionoeioHo
00 HOBUX MIJICHAPOOHUX HACMAHOB, OKPEeMO NPOAHANIZYEABUIU Miclie JeKCKemOonpopeHy 6 Myabmumooanviiii me-
panii. Mamepiaau ma memoou. IIposedero yinvosuii Hapamuenuii noulyk y PubMed/MedLine ma na ogiuyitinux
pecypcax International Headache Society i American Headache Society. [Ipoananizosano Kainiuni HacmaHosu,
cucmemamuyti 021310u, Memaananizu ma paHoomMiz08aHi KOHMPONbOBAHI A0CAIONCEHHS, ONYONIKOBAHI NePeBaNCHO
y 2016—2026 pokax. Ocobausy ysaey npudinreno oHoéneriii Hacmarnosi American Headache Society 2025 poky,
onybaikosariii y 2026 pouyi. Pesyavmamu. [Ipu 36eprenni nayicuma 3 niodo3por Ha MANCKUil MiepeHO3HUI Hanao
Yy MiepeHO3HULl cmamyc nepeuHHAa OUiHKa Mae po3noyuHamucs 3 niomeepodcents 0iaeHo3y ma GUKAIOHEHHS
8MOPUHHOI NPUMUHU 20108H020 00at0. Hakonuuenns 06’emy docaioncenv npu majickux Hanadax miepeni y 8i0di-
JNeHHI He8IOKAa0HOI donomoeu npu36eno 0o hopmy8anHs HOBUX Di6HI6 peKoMeHOayill 015 NIKYB8ANbHUX MEMOOUK.
Brympiwnboeennuil npoxaopnepasun i 6410kada 6eauko2o NOMUAUMHO20 Hep8a OMPUMAN HAuBUWULL DieeHb pe-
KomeHOauyii y dopocaux i3 Hanadom mieperi, skuii nompebye napenmepanvhoi mepanii, y 8iddinenni HegiokaaoHoi
donomoeu (pieenv A — HeobOxiOHO 3anpononyseamu). Bnympiuinvoeenni memoxaonpamio, dexcikemonpogher i
Kemopoaakx, niOwKipHuil cymampunmatn ma 640Kada HadoMHOAMK08020 HEPEA MAK0JIC PeKOMeHO08AHI 3a i0-
NoBIOHUX KAiHIuHUX YMO6 (piéeHb B — caid 3anpononysamu). Anbmepnamuena abo dodamkosa mepanis (piéeHs
C — MOJICHa 3anpononyeamu): auemuicariyuioa Kucioma HympiulHb08eHH0, XA0PNPOMA3UH, OeKCamemasoH,
OuKkn0eHaK eHympiuHboM 13060, MemMamizon, Oponepuoon, 2a10nepucon, 8aibnpoam. 3 020y Ha pieeHb peKo-
Menoayii | docmynnicms 3a3HaA4eHUX guule AIKY8AAbHUX MPYHAHb 8 YKPaini, 6HYMPIUHb08eHHI MEMOKAONPAMIO,
dexckemonpogher i Kemopoaax CMaHoBAAMb 8ANCAUBY HACIUHY JOCMYNHO20 8 YKkpaini apcenany. baokadu He-
PBIB € NIKYBANBHUMU 8MPYHAHHAMU, OOCMYNHICMb AKUX MOdice 3pocmu 3i 30iAbUeHHAM KInbKocmi Aikapie, uo
60100itomb yicto memooduxoro. Tlpome npu 6ubopi AiKY8aANBHUX MEMOOUK 3A8HCOU 8 eHMPI NOBUHEH 3aNUULAMUCS
nauienm i ii020 xapakmepucmuky ma nompeou, wo pobums HaseHicmo npenapamie 3 piehem pexkomendayii C
YIHHOO ONnyicto npu iHOUBIdyarbHoMy nioxodi 00 aikyeanns navienma. LlinHum donogHeHHAM 00 8ice ICHYH1020
apcenany 0ns YKpaincvbkoeo Aikaps mie 6u cmamu nIOWKIPHULI CyMAmMpUnman K npenapam 3 8iOMiHHUM 8i0 00-
CMYNHUX HA CbO2OOHI AiKi6 MexaHizmoM 0ii | cnocobom eedenns. Jlokazoea 6a3a niKy8aHHs MiepeHO3H020 CIAMYCy
3HAUHO caabua, Hixe 00Kazo8a 6aza eocmpoeo maxckoeo Hanaody. Tomy 0okazo08y 6a3y e0cmpoeo mAICK02o Hanady
He MOJICHA NOGHICMIO NepPeHOCUMU Ha MiepeHO3HUll cmamyc. BHympiunvosenHuil 0ekxckemonpogen 3abe3neuye
WeUOKe 3HUNCCHHS IHMEeHCUBHOCMI 00110, MOodIce OYMuU KOMUOHEHMOM MYAbMUMOOANbHOI aHan2e3il, HanpuKaao
DPAUIOHANbHO NOEOHYBaAMUCA 3 MemoKaonpamioom. JlexcamemasoH He € OCHOBHUM NPENapamom 04s WeUudKkoeo npu-
nunenns 6on10. Hoeo 20106He NpusHaUeHHs — 3HUNCCHHS PUSUKY NOBEPHEHHS NOMIPHO20 ABO MAICK020 20106HO20
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boar0. Pymunne 3acmocysanus napenmepanbuux onioioie He peKomeH0yemocs, a GHYMpPIiuHb08eHHUI 2i0pomop-
(hoH He cnid 3acmocosysamu y MUnosux nNayicHmie iz mieperuro y 8iodineHui HegiokaaoHoi donomoeu. Bucrnosxu.
JlikyeanHs majickoeo Hanady miepeHi mae 6ymu paHHim, emanHum i MyabmumooarsHum. Jlexckemonpogher €
00Ka3060 00TPYHMOBAHUM WBUOKOOIHOUUM HeONnioiOHUM 3acobom napenmeparvHoi mepanii. I[lpu miepeHo3Homy
cmamyci tioeo caid pozeasdamu K KOMROHEHM KOMNACKCHO20 NPOMOKOAY, a He SK YHIGepCaabHy MOHOMePanio.
KnrouoBi cioBa: mizpens; mayxckuii nanad mizpeni; miepeno3nuii cmamyc; 0eKckemonpopen; Hegiokaaona 0o-

nomoea; HecmepoioHi npomu3ananvHi npenapamu

Bctyn

Mirpenb — 1ie ogHe 3 HAUTTOIIMPEHIIINX 3aXBOPIOBAHb
y HEBPOJIOTiuHii mpakTulli. B ocHOBi maTodiziosorii mi-
TpeHi JIEXUTh TUCHYHKILIST MO3KOBUX MEPEXK, 110 3alyye-
Hi B IIpOLIECU HOLMIIETILLii, CEHCOPHOi 0OpOOKU, a TaKOX
BEreTaTUBHOI PEeryJsaLii Ta Momysiii 6omo. CKiIagoBUMKU
etanaMu B natodiziosiorii MirpeHO3HOTo Hamaay € akTu-
Ballisl TPUTeMiHOBACKYJISIPHOI CUCTEMM 3 BUBIJIbHEHHSIM
HEeNWpOTpPaHCMITEPIB, IK-OT MEINTUI, TTOB’I3aHUI 3 TEHOM
kanpluToHiHy (CGRP), Ta iHI11i, 3MiHa TaJaMOKOPTUKAJIb-
HOI 00pO0OKHU cCeHCOPHOI iH(GopMallii, a TAKOX IMMOPYIIEHHS
HM3XiTHUX aHTUHOLIMLIETITUBHUX CUCTEM KOHTpoJIo [9—12].

IIpn agexkBaTHOMY MimOOpi JiKyBaHHS OiJbIIICTh Mi-
rPEHO3HUX HamamiB MOXYTb MPUIMUHSATUCS TALliEHTOM
caMOCTiiiHO B aMOynaTopHux ymoBax. [Ipore y yacTunu
Mali€eHTIB HAIal MOXe CTaBaTH TSKKUM, TPUBAJIUM, pe-
3UCTEHTHUM 10 3BUYHOI Tepallii abo CynpoBOIXKYBATUCS
MOBTOPHUM OJIIOBAHHSM, AeTiIpaTali€io, BUPaskKeHOIO
aJIOAMHIEIO Ta TTOBHOIO BTPaTO (hYHKIIIOHAJIBHOI CITPO-
MOXHOCTI. BinmoBinHo mo MixkHapomHoi Kiiacugikariii ro-
JoBHOTO 6010 TpeThoro nepersaay (ICHD 3rd edition),
MIIpeHO3HUM CTaTyC — 1Ie BUCHAXX/IMBUI Hamaa MirpeHi,
SIKM TPUBAE TIOHA/ 72 TOAWHU, € TUTIOBUM JUISI TTOTIEPENHIX
HaIlaiB Iali€HTa, 3a BUHSTKOM TPUBAJIOCTi a00 TSIXKKOCTI
[1]. Lleit cTaH 3MyIIye ITAlli€EHTIB 3BEPHYTHUCS 32 MEIUYI-
HOI0 I0IOMOTI0I0, HailyacTille 10 BifiiJieHb HEBiIKJIaIHOL
momomoru. BomHouac cydacHi KJIiHIYHI CIIOCTEPEsKeHHS
JNEMOHCTPYIOTb, 1110 YaCOBUIA MOPIT B 72 TONMHU HE 3aBXIU
BiAIIOBiTa€ peasbHill MpaKTUlli. Y MalLli€HTIB 3 TSKKUMU,
IHBaTiAM3YIOUMMM i pehpaKTepHUMHU 10 3BUMHOT a0OPTHUB-
HOI Tepamii HamagaMu iHTeHcUikallis JiKyBaHHSI 4acTo
€ palioHaJbHOIO 111e 10 (hOPMATILHOTO TOCATHEHHS 1IbOTO
nopory [5—8]. BpaxoBywouu Te, 1110, BiIMOBIIHO 10 JaHUX
JliTepaTypu, 3HaUHA YaCTUHA Ialli€HTIB, SIKi 3B€PTalOThCS
3a JIOTIOMOTOI0, TaK i He MOXYTb JOCSITHYTH MOBHOILIIHHO-
ro 3He0O0JI0BaHHS (HAalpUKJIad, B OMHOMY 3 JOCJiIXKEHb
62,7 % Bce Ille MaJIu TOJIOBHUE 6inb rpu Bumucti [37]), a
3a OCTAHHI POKU 3’SIBUJIMCS HOBI JIaHi 11010 MOXJIMBOCTEM
i e(beKTUBHOCTI JIiKyBaHHsI, JOLJIBHO IIpOaHaIi3yBaTH Cy-
YacHi MOXXJIMBOCTi TOIMTOMOTH TaKUM TTalliEHTaM.

MerTa: nipoaHajizyBaTh MOXJIMBOCTI iHTerpalii B 110-
NEHHY KJIiHiYHY MPaKTUKY B YKpaiHi Cy4acHUX IMiAXO/iB 10
JIIKyBaHHSI TSDKKMX HaIlaaiB MirpeHi i MirpeHO3HOTO CTaTy-
Cy BIIMOBIIHO 1O HOBUX MiXXHAPOJIHUX HACTAHOB, OKPEMO
MpoaHali3yBaBIIN Miclle AEKCKETONPO(EeHY B MyJIbTUMO-
IaJbHIN Teparrii.

MaTepiaAn Ta MeToAmn

ITpoBeneHo uiboBMit noiyk y 6a3i PubMed/MedLine
Ta Ha odiniiHux pecypcax International Headache Society
i1 American Headache Society.

BukopucroByBasi KOMOiHallii TEpMiHiB: migraine, severe
migraine attack, status migrainosus, emergency department,
parenteral treatment, dexketoprofen, metoclopramide, ketoro-
lac, prochlorperazine, nerve block, dexamethasone, dihydro-
ergotamine, CGRP.

o ornisiny BKITIOYaAIK:

— MiXHapOJHi KJTiHiYHI HACTaHOBHU;

— CHUCTeMaTUYHi OIISIIM i MeTaaHaJli3!u;

— paHIOMi30BaHi KOHTPOJILOBAHI JOCTiIKEeHHS;

— Cy4JacHi OIJIsIau;

— JOCJIIKeHHS TIOPOCIUX MALiEHTIB i3 TOCTPUM Ha-
MaJIOM MirpeHi a00 MirpeHO3HUM CTaTyCOM.

Ipiopuret HamaBanu mxepenam 2016—2026 poxis. st
aHaJli3y IeKCKeTonpodeHy TaKOX BKJIFOUAIU KITIOYOBI paH-
JIOMi30BaHi JOC/IiIXKeHHs, OIy0JIiKOBaHi paHiliie, siki cop-
MyBaJIi J0OKa30BY OCHOBY OT0O 3aCTOCYBaHHSI IIPU TOCTPOMY
Haraai MirpeHi.

Pe3yAbTaTH TO OOrOBOPEHHS
MepBUHHA OLHKA NALUEHTA

[Ipu 3BepHEHHI MallieHTa 3 MiT03pOI0 Ha TSIKKUN
MIirpeHO3HMI Hamaa Y¥ MIiTPeHO3HUU CTaTyC MepBUHHA
OLIiHKAa Ma€ PO3IIOYMHATUCS He 3 BUOOPY aHaJITeTHKa, a 3
MiATBepIKEHHS 1iarHO3y Ta BUKJIIOUEHHSI BTOPUHHOI MPU-
YUHU ToJIoBHOTro 6010. HeoOXigHO BCTaHOBUTH, UM Bin-
MOBiJIa€ Hamal 3BUMHOMY TTaTEPHY MIirpeHi, Ta BUKJITIOUYNUTH
HeOe3meuHi BTOPUHHI MPpUIYUHU. «YepBOHI Iparopiii» €
iHAMKATOpaMU MOTEHUiHHUX HeOE3MeYHUX BTOPUHHUX
MPUYMH.

OCHOBHMMU 3aBIIaHHSIMU JTiKapsl €:

— BUKJIIOYEHHS BTOPUHHOTO TOJIOBHOTO 00JTIO;

— IIBUOKE MIPUITMHEHHS OOJIIO ¥ CYIIyTHIX CUMIITOMIB;

— BiIHOBJICHHSI 3aTHOCTI MALiEHTA 10 TOBCSIKAECHHOTO
(YHKIIIOHYBaHHS;

— 3anobiraHHsI paHHbOMY PELIUINBY;

— YHMKHEHHSI HEOOI'PYHTOBAHOTO 3aCTOCYBaHHSI OIli-
OiNliB;

— (dopMyBaHHSI €(DEKTUBHOTO IJIaHY JiKyBaHHS Ha-
CTYIIHUX HaIlamiB.

OCHOBHI «4€pBOHI Mpanopiri»:

— panToBUIi, IPOMOIIOAIOHMI ITOYATOK;

— MakcHMMajbHa iHTEHCUBHICTb OOJIIO MPOTSATOM Mep-
LIAX XBUJINH;

— HOBWUI CTiIKMI1 BOTHUILEBUI HEBPOJIOTIYHUI nedi-
LIWT;

— rapsiuka abo MeHiHTeaJIbHi CUMIITOMU;

— MOPYLIEHHSI CBiTOMOCTI;

— HaOpsIK IUCKa 30pOBOTO HEPBA;

— [eOIO0T Mia yac BariTHOCTI abo B IMIiC/ISITTOJIOTOBOMY
nepiofi;

— AQHTUKOATYJISIHTHA Tepaltisi;
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— OHKOJIOTiYHe a00 iMyHO#edIiIMTHE 3aXBOPIOBAHH!,

— HOBUIA rosioBHUI 6k micast 50 pokiB;

— IpOTpecrBHA 3MiHa XapaKTepy paHillle BiToMOro ro-
JIOBHOTO 00J110;

— TOJIOBHUIA Oiib miciist TpaBmu [13, 14].

3a HasIBHOCTI «4€pPBOHUX TPariopiiiB» HEOOXiTHO MPo-
BECTH OiIbIII IeTali30BaHUM JiarHOCTUYHUIA TTOIIYK 3 BUKO-
PUCTAaHHSIM BiIMOBITHUX TOJATKOBUX METOiB 00CTEXEHHS],
SIK-OT HelipoBizyanizalist, KT- abo MP-anriorpadis, BeHo-
rpadis, 1oMOanbHa MYHKILisI Y1 1a00paTOpHE 0OCTEXKEHHS.
VY natieHTa 3 TUTIOBOIO MirpeHHI0, HE3MiHEHUM XapaKTepoOM
HaraaiB, HOpMaJbHUM HEBPOJIOTIYHUM CTaTyCOM i BiICyT-
HICTIO «4€pPBOHUX TPaIopliB» PyTUHHA HelpoBizyastizallist
MepeBaXHO He TTOTpiOHa.

LliAi HeBiAKAQAHOT Tepanii

Cy4acHe JiKyBaHHSI Ma€ OyTU CIIPSIMOBaHE He JIUIIe
Ha 3MeHIIIeHHs 00110, a i1 Ha JOCSITHEHHST PYHKIIIOHAIBHO
3HAYYILIOTO Pe3yJbTaTy.

OCHOBHUMU LIJISIMU €:

1) BincyTHicTh 60110 200 CYTTEBE CTiiiKe MOJIETILEeHHS;

2) KOHTPOJIb HYIOTH Ta OJIIOBaHHS;

3) BiTHOBJICHHSI MOXJIMBOCTI IIPUIMATHU PiIUHY;

4) 3meHIeHHs ¢poTodobii, hoHod 0Ol Ta aToANHII;

5) BimHOBIEHHST (DYHKIIIOHYBaHHSI;

6) miHimizarlis cegariii Ta iHIIMX MOOIYHUX peaKIIiii;

7) nipodislakTUKa PeLIUANBY IPOTITOM 24—72 TOIVH;

8) (bopMyBaHHSI MUIaHy JIiKyBaHHSI HACTYITHOTO Haraiy
B JIOMAlIITHiX YMOBaXx.

BM3HOYEHHS TIXKKOro HaNaAy MirpeHi

VYHiBepcasibHUX (hopMaTi3oBaHUX KPUTEPIiiB TSIKKOTO
MIirpeHO3HOro Hamaay He icHye. Y mpakKTU4YHii poOoTi 10
i€l KaTeropii JOLiJFHO BiTHOCHUTU Hamaj 3a HasIBHOCTI
OfHi€1 200 KiJTbKOX 3 TAKUX O3HAK:

— BHCOKA iHTEHCUBHICTb TOJIOBHOTO 00JIIO;

— 3HayHe abo TMOBHE IMOPYILIEHHS MOBCSKICHHOTO
(YHKIIIOHYBaHHS;

— Hee(EeKTUBHICTh CBOEYACHO TIPUITHSATOI a0OPTUBHOL
Tepartii;

— yacre OJII0BaHHS;

— HEMOXJIUBICTb MEPOPATILHOTO MPUKOMY JTiKiB;

— BupaxeHa poTodo0is, poHoDOOIsT a00 aTOIMHI;

— IIBUIKE TTOBEPHEHHSI OOJIIO TICIIS TOYaTKOBOTO T0-
JIIIIIEHHS,

— TPUBAJIICTh, 10 HAOIMKAETHCS 10 72 TOOVH;

— HEOOXiAHICTh MapeHTePaTbHOro ad0 MPOLEAYPHOTO
JIIKyBaHHSI.

TsoxkicTh Hamaay He MOBUHHA BU3HAYATUCS JIWIIE iH-
TEHCHUBHICTIO 00JT10 32 YUCIIOBOIO 1IKaio. He MeHIT Bax-
JIMBUMM € (YHKIIOHAJbHA HECIIPOMOXHICTh, TOBTOPHE
OJII0BaHHS, HEMOXKJIMBICTb MPUIIMATU PiIMHY, HEBPOJOTIUHi
CUMIITOMH Ta BiITOBiIb HA ITOMIEPEIHE JTiKYBaHHSI.

MNatogisioAoriyHe OB6I'PYHTYBAHHS AiKYBOHHS
Haran mirpeni popmyeThcst BHACIiIOK aKTUBALLiT TpUTe-
MiHOBAaCKYJISIpHOI CUCTeMU. AKTUBAllis TPili4acTOro HepBa
crnipuunrHsie BuBiibHeHHSI CGRP Ta iHIIMX HeliponenTuiiB,
SIKi aKTUBYIOTh MEHiHI€aJIbHi HOIIUIIEITOPU Ta CIIPUSIOTH
nepudepnyuHiil ceHcuTr3amii. TsSoKKuii Hammam MirpeHi Moxe

MaTH 11Ie CKJIaJHIIly CTPYKTYpYy Ta BKJIIOUYATH B3aEMO/IiI0
KiJTbKOX MEXaHi3MiB:

1) rimoranamiyHoOi Ta CTOBOYPOBOI IMC(YHKIIT;

2) aKTUBAallil TPUTEMiHOBACKYJISIPHOT CUCTEMU;

3) BuBiibHeHHs CGRP Ta iHIIKMX HEUPONENnTUIiB;

4) akTHBallii MEHIHT€aTbHUX HOIIMIIETITOPIB;

5) mpocTariaHaAnH-0MOCEePEIKOBAHOTO MOCUIEHHS Te-
pudeprIHOi CeHCUTHU3ALIII;

6) akTHBallil TPUTeMiHOLEPBIKATbHOTO KOMIUIEKCY;

7) TamaMiuHOI CEHCOPHOI IMCPETYJISILIT;

8) LIeHTpaIbHOI CeHCUTH3AlliT Ta (POPMYBaHHS AJIOAMNHIT;

9) mopyuieHHs HU3XiHOTO AaHTUHOUMILIENTUBHOTO
KoHTpoJito [10—12].

Posymitoun matodiziosiorito MirpeHO3HOTro Haramy,
MOXHa IpoaHaji3yBaTy e(peKTH i TOUKM IMPUKIagaHHI JIi-
KiB, sIKi BAKOPUCTOBYIOTBCS JIJIsI MOTO Tepartii.

Tpuntanu ctumymotots 5-HT,B/,D-peuentopu Tpiii-
YacTUX 3aKiHUeHb — 3MeHIyoTh BUBiibHeHHSI CGRP Ta
IHIIMX HEUPOMENTUAIB i IPUTHIUYIOTh Mepeaavyy 00Jio.
3nauyHa yactuHa 5-HT B-peuenrtopiB jokanizoBaHa Ha
[JIaIKOM’ SI30BUX KJIITUHAX KpaHiaJbHUX CYAMH, A¢ iX aK-
TUBALliSl CIPUYMHSIE BA3OKOHCTPUKIIIIO.

[erranTu 6i1okyioTh CGRP-penentopn — mepenkomka-
10Tb nepenadi CGRP-curnamy.

MoHokJioHanbHi aHTUTiNa HelTpanizyiorb CGRP
abo 0JIOKYIOTh Iioro penentop — nepepruBaioTb CGRP-
orocepeIKOBaHy HOLMIICTIIIO.

HII3IT inrioytorb COX-1/COX-2 — 3MEHIIIYIOTb CUH-
Te3 MPOCTarjaHIMHIB — MOCAa0IIOI0Th 3alajeHHs Ta Te-
pudepruyHy CEHCUTHU3ALLIIO.

AHtaroHictu D,-perientopis (30KpemMa, METOKJIOTpaMi,
i MpoxJiopriepasuH) iloTh Ha Jo(aMiHepTiYHi MexaHi3Mu,
0co0JIMBO B area postrema Ta CTPYKTypax cTOBOypa MO3KY,
3MEHIIIYIOUU HYIOTY i1 OJIFOBaHHS Ta MalO4YM BIACHUIA TTPO-
TUMITPEHO3HUI aHAITETUYHUUN e(PeKT.

Pi3Hi Touky nmpukiIagaHHS JiKiB 3 OmIsIAy Ha maTtodi-
3i0JIOTiIYHI ME€XaHi3MU MIirpeHO3HOI0 Hamaay MOsICHIOIOTh,
YoMy TPU TSIXKKOMY Hamafdi 4acTo IOLIBHOIO € MYJIbTU-
MojaJibHa Tepartisi, CrpsiMOBaHa Ha Pi3Hi JJaHKU naTodisi-
OJIOTIYHOTO KacKajy.

LLlo npOnOHYOTb HAOMHOBILWI KAiIHIYHI
HACTAOHOBU

[TpakTrKy4YoMy JiKapto Mpu aHami3i KJIiHIYHUX Ha-
CTaHOB AYKe BaxkKJIMBO PO3YMiTH, SIK BOHU (DOPMYIOThCS i
110 Take piBeHb pekoMeHallii. PiBeHb pekoMeHaallii Bino-
Opaxka€ CTyIiHb BIIEBHEHOCTI B TOMY, 1110 IIEBHE BTPYYaHHSI
a0o0 JIiKyBaJIbHA CTPATETIS € TOLUTHLHOIO IJIsSI 3aCTOCYBAHHSI
y TALIEHTIB i3 KOHKPETHUM KIIiHIYHUM cTaHOM. BiH ¢op-
MYETBCSI Ha OCHOBI 00’ €MY I y3roIKeHOCTi pe3y/IbTaTiB KJTi-
HIYHUX JOCHiIKeHb. PiBeHb peKoMeHaallil B mepiiry yepry
BimoOpakae 00’eM 10Ka30Boi iH(popMallii, a He epeKTUB-
HICTb JiKyBaJbHOTO BTpy4aHHs. JIikyBaJibHE BTpy4YaHHS 3
piBHEM JI0KA30BOCTi A He 000B’SI3KOBO e(DeKTUBHIllIe, HiXX
JIIKyBaJIbHE BTpYYaHHs 3 piBHEM T0Ka30BOCTi B.

OnonieHa HactaHoBa American Headache Society
(AHS) 2025 poky, onybsikosana y 2026 potii, meperissHyia
IIOKa30BYy 0a3y ImapeHTepaJbHUX IIperapariB i OJIoKam He-
PBiB y TOPOCJIMX MAlli€EHTIB i3 MirPEHHIO Y BiJ/IiJIEeHHI He-
BigKyagHOI noromorwu (tad:. 1) [3].
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JlOCTYIIHICTh JiKyBaJIbHUX BTPY4YaHb 3 PiBHEM peKO-
MeHnauiil A oOMexeHa B YKkpaiHi. BHyTpillHbOBEHHU A
MIpoXJIOpIIepa3nuH He 3apeecTpoBaHUil B YKpaiHi. biokama
BEJIMKOTO TTOTUJIMYHOTO HEPBA HE € TTOIIMPEHOI0 PYyTUHHOIO
MpoLIeayPOI0 B YKpaiHi i JOCTyMHa JIIlIe B IEBHUX LIEHTPaX,
10 0OMEKY€E JOCTYII 10 HEl.

3 JiKyBaJIbHUX BTpy4YaHb 3 piBHEM peKoMmeHpalliii B B
VYKpaiHi JOCTYIHI BHYTPIITHLOBEHHUI TeKCKETOIIPODEH,
BHYTPILTHBOBEHHU i KETOPOJIaK, BHYTPILIHLOBEHHUI METO-
konpamin. [linmkipHuii cymaTpuIITaH He 3apeeCTpOBaHMIM
B YkpaiHi. biiokana Hano4YHOSIMKOBOTO HepBa, sIK i iHIIIi
iH’€KLIMHI METOAMKU, 3aJIMIIAETHCS TIPOLIEAYPOIO, HE 10-
CTYITHOIO Y BCiX JIiKapHSsIX.

3BaxkaluM Ha JTOCTYITHICTh B YKpaiHi Ta marodizioo-
TiYHI TOYKY MMPUKIAZaHHS IperapaTiB, B OCHOBI apceHaIy
HEBiIKIaIHOI Teparii 3aIIIal0ThCsl BHYTPIllITHBOBEHHI He-
CTepOiaHI MpoTU3amnajbHi mpernapaTu

IIEPEKOHINBY JOKa30By 0a3y Mae MeTtokiomnpamin. Haii-
yacTille B KJAiHIYHUX TOCTIKEHHSIX 3acTocoByBasin 10 Mr
METOKJIOIpaMiay BHYTPIIIHbOBEHHO.

MeTokonpaMia € pakTUYHO BaKJIMBUM 3aCO0OM,
OCKIJIbKU:

— 3MEHLUIY€E HYI0TY i OJIIOBaHHS;

— MOJIIIYE HITYHKOBY MOTOPUKY;

— MAa€ CaMOCTIIfHY LIEHTPaJIbHYy aHTUMITPEHO3HY Iil0;

— MOXe pallioHanbHO noeanysatucs 3 HII3IT.

3 MOTEeHLIMHNX MOOIYHUX HeTaTUBHUX e(EeKTiB He00-
XiTHO BpaxOBYBaTH PU3UK aKaTU3ii, TOCTPUX AUCTOHIYHUX
peaxiliii, COHJIMBOCTI Ta momoBXeHHs iHTepBany QT.

HecTtepoiaHi npoTMsanaAbHi npenapaTtm
HII3II € BaxkIMBOIO CKJIAMOBOIO JIIKyBaHHSI TOCTPOTO
Harajsy Mirpesi. [xHs fist OB’sI3aHa 3 IPUTHIYEHHSIM L1~

Ta BHYTPiIlIHBOBEHHUI METOKJIOTIpa-
MiJI SIK MpeACTaBHUK aHTarOHiCTiB 10-
daminoBux D,-peuenTtopisB (poTu-
OJTIOBOTHMX 3aCO0IB).

Bubip nmpenapaTty mae BpaxoByBa-
TH XapaKTep Harajmy, HasiBHiCTb OJ1t0-
BaHHSI, YK€ BUKOPMCTaHi 3acodu Ta

TOMKM NPHKNALAHHA NPENAPATIE
@ Townmamn (arowicti S+HT )

{arauicn 5-HT g b
. . v . A 5-HT g [
IHIUBiAyaJIbHUI TTPpOdinb Oe3MeKu. e — . '
i A TRRCTO 3 AREA POSTREMA
pen Y @— Mowoxnonamsl ssrrurina Inrousa pouteeral
. . = — Tdcsmopn R pmmON . “{ Y {341w-CGHP aic g CIRP g X —
AHTCIrOHIC:I'VI AOdAMIHOBUX el . S i P & =
peuenTtopis - |z | !
IIpoxnopnepa3uH Mae ogHy 3 Haii- ) 1
MEepeKOHJIMBIIINX T0Ka30BUX 0a3 ce- e o T
pen mapeHTepaJbHUX MTpernapaTiB A1 s ey i)
HEeBIIKJIaIHOTO JIiIKyBaHHS MIirpeHi, v i
o . 4 T8 Ao een
MpoTe DOCTYIHUiI B YKpaiHi Jimiie B s
TabJeToBaHill opMi, 10 OOMEXYyE R
MOJJIMBICTB iforo Bukopuctanns [15]. | M Zk3 = JSEm

Cepen aHTaroHicTiB noaMiHOBUX | i

peLenTopiB, TOCTYITHUX B MapeHTe-
pasibHiil popmi B YKpaiHi, HalOiLIbII

PucyHok 1. TepaneBTUYHI MiLLleHi B3AOBX natogpizionoriqHoro Lwnsxy

mirpeHi

Ta6nmys 1. PekomeHgayii AHS wjogo nikyBaHHs1 rocTpoi MirpeHi y BigaineHHi HeBigknagHoi gonomoru

PiBeHb pekomeHpauii

JlikyBanbHe BTpyYaHHs

KniHiyHe 3Ha4YeHHs

PiBeHb A — HeobxigHO

3anponoHyBaTtu

[MpoxnopnepasnH BHyTPIiLLHLOBEHHO; 6r0Kana
BEJIMKOro MOTUIIMYHOIO HepBa

HarBuiia cykynHa [okasosa nigrpyMka 3a
BiJCYTHOCTI NpOTMNOKa3aHb

PiBeHb B — cnig 3a-
MpOnoHyBaTn

[ekckeTonpodeH BHYTPILLUHLOBEHHO; KETO-
ponak BHYTPILLHbOBEHHO; MeTOKonpamig
BHYTPILUHBOBEHHO; CyMaTpunTaH NigLKipHO;
6nokaga Hago4YHOSIMKOBOIro HepBa

[oka3oBo 06rpyHTOBaHi BapiaHTX nepLuoi
niHii

PiBeHb C — MOXHa
3anpornoHyBaTtu

AueTuncaniunnoBa KUCnoTa BHYTPILLHbOBEH-
HO; XJIOpPNPOMasuH; feKkcaMeTasoH; aMknoge-
HaK BHYTPILLHbOM I30BO; METaMi3or; gpone-
pwuaon; ranonepuaosn; Banbnpoar

AnbTepHaTtmBHa abo fogaTkosa Tepanis

He cnig pyTnHHO npo-
noHyBaTu

OundbeHrigpamin sk caMocTiHa Tepanis; Mop-
hiH; OKTpeoTna; BHYTPILLHLOBEHHUI napaue-
Tamorn

HepocTaTtHs eheKTUBHICTL a60 HecnpuAT-
NnVBe CMiBBIOHOLLEHHS KOPUCTi M pU3NKy

Heob6xigHO yHMKaTn

[ippoMoOpdOH BHYTPILLHLOBEHHO

Hwx4a etheKTUBHICTb NOPIBHAHO 3 HEoMioif-
HUMK 3acobamu

HepocTtaTtHbO gokasiB
NS yHiBepcanbHOi
pekomeHgadii

[urigpoeprotaMiH, MarHiv, KetTamiH, nigoKaiH,
nponocpon, pyTuUHHA iHy3ia digionoriyHoro
po34nHy, 6110Kaga KpunonigHe6iHHOro By3na

Hemae goctaTHix oKagiB ansg pekomeHgadlii.
MoxrBe BUKOPUCTaHHS NvLLe B crieLianioBa-
HKX ab0 iHAMBIAYasbHO BigibpaHMX BUNagKax
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KJIOOKCUTEHAa3!, 3MEHIIEHHSIM CUHTE3y MPOCTarIaHINHIB
Ta ocjabJieHHsIM nepudepruUHOl CEHCUTU3ALIiT TpUTreMi-
HaJbHUX HOIIUIIEIITOPIB.

ITapenTepanbHi hopMu 0COOIMBO MOLITbHI:

— IIpY ITOBTOPHOMY OJIIOBaHHi;

— 32 HEMOXJIMBOCTI ITepOPaTIbHOTO MPUNMaHHS;

— MIpY IMOBIpHOMY MirpeHO3HOMY racTpoCTasi;

— Ticiia Hee(PeKTUBHOCTI IIepopasibHOI (hopMIu;

— 3a HEOOXiMHOCTI IIBUAKOIO HEOMiOiIHOTO aHaJre-
TUYHOTO e(heKTy.

Cepen mapenrepanbaux HIT3I1 y nacranosi AHS pi-
BeHb B oTpumanu nekcketonpodeH i ketopojak [3].

Jlexckemonpogen y aikysanni msaxckozo nanaody miepeni

Dapmaroaoziune o6rpynmysanns. JlekckerornpodeH €
(dapMaKoJIOTIiYHO aKTUBHUM S(+)-eHaHTiOMepOM palie-
MiuHOrO KetorpodeHy. AHaJIreTuyHa Ta NpoTHU3anajibHa
Ilisl peajtizyeThbcs Yyepe3 MPUTHIYeHHSI IUKJIOOKCUTeHa3! i
3MEHILIEHHSI CUHTE3Y IpocTariaHanHis [16, 17].

Cinb gexcketornpodeHy y BULIISIII TPOMETaMOJIOBOI COJIi
Ma€ BUCOKY PO3UMHHICTB, 1110 CITPUSIE IIBUIKOMY BCMOKTY-
BaHHIO Ta paHHbOMY MOYATKy aHaJIreTUuyHoi aii. [TapeHTte-
panbHa (hopMa Ja€e 3MOTY YHUKHYTH TTPO0JIeM, OB’ I3aHUX
i3 OJIFOBAHHSIM, TaCTPOCTA30M i MOPYIIEHHSM BCMOKTYBaH-
HSI IepopaJIbHUX Mperaparis.

Y narodisziosiorii MirpeHi rnpocrarjaaHIuHU:

— TMOCHUJIIOIOTh YYTJIMBICTh MEHiHT€aJbHUX HOLIMIIET -
TOpIB;

— CIIPUSIIOTH MiATPUMAaHHIO Tepu(epuIHOi CEHCUTHU-
3aIlii;

— MiACWIIOITh TPUTEMiHaIbHY HOLIMLIETITUBHY TIepe-
naqy;

— MOXYTb MiATPUMYBATHU 3aMaJibHUl KOMITIOHEHT Ha-
namy.

JexckeronpodeH He € CIeun@idyHIM aHTUMITpeHO3-
HUM npenaparoMm i 6e3nocepeaHbo He 610kye CGRP-

peuerntop a6o 5-HT,B/1D-peuenrtopu. Floro ocHOBHOIO
TepaneBTUYHOIO MIILIEHHIO € TpoCcTarjaHauH-3aeXHUI
KOMITOHEHT HOIIMIETITUBHOTO KacKay.

Micue dexckemonpogheny 6 pexomenoauisx AHS. Y Ha-
craHoBi AHS BHYTpillIHbOBEHHUI TeKCKeTonpodeH Bil-
HeCeHUI 10 piBHSI B — «Tpeba 3arponoHyBaT», pPeKOMeH-
JIOBaHU OPOCIUM MalliEHTAM i3 HaMajaoM MirpeHi, ki
MOTpeOyIOTh ITapeHTepaabHOI Tepallil Ta He MalOTh IIPOTH-
nokKa3aHb |[3].

BaxmBo po3MekoBYBaTH JiBa TOJIOXKEHHST:

1) 3a OIiHIOBaHHSIM SIKOCTi JOCTiIXKEHb IEKCKETOMPO-
¢eH Ma€e BUCOKY MOBIPHICTb KJIiHIYHOI e(heKTUBHOCTI;

2) ocTaTOYHMI piBeHb KJIiHIYHOI peKOMeH 1allii Bpa-
XOBY€ He JiuIle e(heKTUBHICTh, a i JOCTYITHICTh, O€3MeKY,
y3arajJbHIOBaHICTb Pe3yJIbTATiB Ta IMTOPIBHSIHHS 3 IHIINMU
BTpYYaHHSIMMU.

Otxe, iH eKIiHUI IeKCKeTOonpodeH € mpernapaTom 3
HaMBUIIM piBHEM peKOoMeHAallii cepel JOCTYITHUX B YKpa-
iHi, aJie BUOip mpernapaTy 3aBXKIU IOBMHEH OyTH MepCcCoHali-
30BaHUM, 3 ypaXyBaHHSIM iHAWBiAyaJIbHUX XapaKTePUCTUK
naitieHra (TabJ. 2).

Ilpakxmuune micue 6nympiunboeenno20 dexckemonpoge-
Hy. BHYTPIlTHLOBEHHU JEKCKETOMPO(MEH AOLIIBHO PO3-
[JISIIaTH Y JOPOCJIOTO TAlli€HTa 3 TUTIOBUM TSKKUM Hara-
JIOM MiTpeHi, IKIIo:

— TepopajibHe JiKyBaHHSI HEMOXJIMBE Yepe3 OJII0BaHHS;

— IMOBIpHUIA MirpeHO3HMI TacTpOCTa3;

— TNepopalibHUI Mpernapar He 3a0e3MeunB edeKTy;

— maluieHT paHime noope BimmosimaB Ha HIT3I1;

— TPUTITaH MPOTUIOKAa3aHWI ab0 MOraHo MepeHo-
CUTbHCS

— MOTpiOHE IMBUIKOIiI0UE HEOIIiOIIHE ITapeHTepaIbHe
JIIKyBaHHS;

— BIICYTHI TacTpOiHTeCTUHAIbHI, HIPKOBI Ta TeMopa-
TiYHI MPOTUIIOKA3aHHSI.

Tabnuys 2. OcHOBHa KJliHiYHa [OKa30Ba 6a3a AeKcKeTornpogeHy rnpu roctpomy Hanagi mirpeHi

Gungor et al. [18] Le60-KOHTPONbOBaHe,

224 nauieHTn Lue6o

. . . . MpakTnyHe
HocnigxeHHs AnsanH JlikyBaHHs OCHOBHI pe3ynbTatn BT
PaHpomizoBaHe nna- | [ekckeTonpodeH BinbLue 3HMXeHHs 6onto; | [JoBegeHWI LBUA-

50 Mr B/B NpoTu nna-

KW aHanreTuyHum
eekT

paTyBasibHa Tepanisa —
22,3 npotun 55,4 %

PaHpgomi3zoBaHe no-
nBiriHe cnine, 150
nauieHTiB

Yavuz et al. [19]
koMb6iHaUis

MeToknonpawmig,
nekckeTonpodeH abo

MoHoTepanii NopiBHSAHHI;
KOMOGiHaLis edPeKTMBHiILLa
yepes 30 xB

Migrpymye Mynetu-
MopanbHUiA nigxia

PaHpowmi3zoBaHe no-
nOBiriHe cnine, 200
nauieHTiB

Turkcuer et al. [20]

JekckeTonpodeH
50 mr B/B NpoTu napa-
uetamony 1000 mr B/B

He BcTaHoBnEHo
nepesaru Hap
aKTUBHMM npenapa-
TOM MOPIBHAHHSA

[NopibHe 3MeHLLEeHHs
6onto

MNepexpecHe nnaue-

Mainardi et al. [21] 60-KOHTPONLOBAHE

50 mr

MepopanbHuin fekc-
keTonpodeH 25 a6o

Ceo6opa Big 6onto 4epe3
2 rog — 33,8 % nicns

50 mr npotu 14,7 % nicna
nnaue6o

MigTBepoxeHa
eheKTMBHICTb Nne-
poparnbHoi hopmun

KoMmbiHauis moxe

Tullo et al. [22]

BaraToueHTpoBe
paHoomisoBaHe, 314

®posarpunTaH a6o
hpoBaTpunTaH i3

Ceo6opa Big 6onto 4epes
2 rog — 29 npotn 51 %

6YTN KOPMCHOIO MpU
HenoBHiIl Bignosiai

nauieHTis JeKckeTonpogeHoMm Ha TpuUnTaH
. HekckeTonpodeH . Y3aranbHeHe
Yang et al. [23] Meraanania 5 PKI, NPOTWN KOHTPOJIbHOI CB°69'D'a Bin Gonto 1epes nigTBEPOXKEHHS
794 navjeHTn Tepanil 2roa: RR 1,90 echeKTUBHOCTI
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YV paHAOMi30BaHMX MOCIIIKEHHSIX TOCTPOI MIirpeHi
Halikpallle BUBUYE€Ha OIHOpa3oBa a03a 50 Mr BHYTPilIHbO-
BEHHO.

[Ticns BBemeHHsI HEOOXiTHO ITPOBECTH TMEPEOLIIHKY Yepe3
30—60 XBUIUH:

— IHTEHCUBHOCTI 00JT10;

— HyIOTH Ta OJII0BaHHS;

— (DYHKIIOHAJIBHOI CIIPOMOXKHOCTI;

— TOOIYHMX peaKIlii;

— IOTPedu y pSITYBaJIbHOMY JIIKyBaHHi.

besnexa dexckemonpogeny. Tlepen 3acTocyBaHHSIM He-
00XiIHO OLLIHUTH:

— HasIBHICTh BUPa3KOBOi XBOPOOU;

— LIIJTYHKOBO-KUIIKOBY KPOBOTEUY B aHAMHE3I;

— (DYHKIIiI0 HUPOK;

— CTYIIiHb AeTiapaTallii;

— IpUIIMaHHS aHTUKOATY/ISIHTIB a00 aHTUArperaHTiB;

— Oponxocna3m abo iHmi peakiiii Ha HIT3IT;

— CepleBY HEAOCTaTHICTb;

— BariTHICTB;

— ofgHoYacHe 3actocyBaHHs iHmmx HIT3TI.

OCHOBHI MTPOTUTIOKA3aHHS BKJIIOYAIOTh:

— aKTUBHY BUPa3Ky ab0 IIUTYHKOBO-KUIIIKOBY KPOBOTEYY;

— MOIMepeaHI0 KpoBOoTeuy Yu nepdopalliio, moB’s13aHy
3 HIT3IT,;

— 3Hayvylle MOopyILIeHHs (PYHKIIi1 HUPOK;

— TSDKKE TTOPYIIeHHS (PYHKIIIT ITeYiHKM;

— TSKKY CEPLEBY HEOCTATHICTb;

— BUpaxeHy JeTigpaTalliio;

— IMOpPYIIEHHS FeMOoCTa3sy;

— TPeTiil TPUMECTp BariTHOCTI;

— rinepuytiausicts g0 HIT3I1.

Heo0bxinHo yHMKaTK KOMOiHAaILlii 1eKCKEeTOIpo(heHy 3
irmmM cucteManM HIT3I1, ockinbku 1ie migBHUIIy€e pU3NK
TOKCHUYHOCTI 06€3 T0BeIeHOT J0JaTKOBOI e(DEKTUBHOCTI.

SAxino edpekT HemocTaTHIM, JOLIbHIIIE IEPEUTH 10 3a-
co0y 3 iHIIIMM MeXaHi3MOM /Iii, a He BBOAUTH iHIIUI CUC-
temHuit HTI3TI.

3 omisiy Ha AOCTYIHICTh B YKpaiHi, MOXJIMBUMM Ha-
CTYMTHUMU KPOKaMH €:

— METOKJIOTIpaMi;

— 0JI0Kaa BEJIMKOTO MOTUJIMYHOTO a00 HaJOUYHOSIM-
KOBOT'O HEpPBa;

— crieriajzizoBaHa HEBiIKIaaHA TEPAITis.

JexckeronpodeH y MyJIbTUMOAaIbHIN Tepamii. OaHi-
€10 3 pallioHaTbHUX KOMOiHalliif, 0COOIMBO 32 HasIBHOCTI
HYIO0TU/OIOBaHHS, € IeKCKeTonpogeH + aHTaroHicr ao-
(aminoBux penenTopis.

[ToTeHLiliHI TIEpeBaru:

— BIUIMB Ha pi3Hi MaTo(i3ioI0oriyHi MexaHi3Mu;

— OJTHOYACHU I KOHTPOJIb OOJIIO Ta HYIOTH;

— MOJineHHsT QYHKIIII IITYHKOBO-KUIITKOBOTO TPAKTY;

— 3HIKEHHS MOTPEOU y PSATYBAJIbHOMY TpeTiapari;

— YHUKHEHHSI OITiOi/iB.

BincyTHicTh cepito3HMX ITOOIYHMX peakiliil Y KOPOTKMX
JOCITIIKEHHSIX He cKacoBye KitacoBux pusnkiB HIT3I1. bes-
MEYHICTh BUBHAYAETHCS: PETEIbHUM BiIOOpPOM MaIli€HTa;
3aCTOCYBaHHSIM HalHMXXYO1 e(PeKTUBHOI 1031; MiHiMaJIb-
HOIO TPUBAJICTIO JiKyBaHHS; BiIMOBOIO Bill OTHOYACHOI'O
npusHadyeHHs Kiapkox HIT3TT.

Jlexckemonpoghen npu mizpenoznomy cmamyci. Jloka3oBy
6a3y rocTporo TSKKOTO Harajay He MOXHa MOBHICTIO Tepe-
HOCUTH Ha MIrpEHO3HUI CTaTyC.

OCHOBHI paHIOMi30BaHi TOCIIIXEHHS ITEKCKETO-
npodeHy MPOBOAMIM y MALIEHTIB i3 TOCTPUM HaAIlaao0M
MITrpeHi y BiIdiJleHHI HeBimKiIagHol mormoMoru. Bonu He
OyJM creliajJibHO CIUIAaHOBaHi JUIS TTALi€EHTIB i3 HamaaoM
TPUBAJIiCTIO MOHAL 72 roguHU. ToMy IeKcKeTorpodeH He
CJIi/T XapaKTepu3yBaTHU SIK OKPEeMO JIOBEICHY MOHOTEparlito
MirpeHo3Horo crarycy. [Ipu mirpeHo3HOMY cTaTyci Ipe-
rnapat Moxe OyTu:

— KOMITOHEHTOM €TarHOi MyJIbTUMOAAIbHOI TepalTii;

— JoUibHUM, sKIIo napeHTepanbHuit HI131T me He
3aCTOCOBYBAaBCS;

— TIOETHAHUM i3 METOKJIOIIpaMigoM a0o0 iHIINM aHTH-
E€METUKOM;

— BUKOPUCTAHUM Iepe]l Mepexo0oM J0 MPOLIEeTYPHOTO
YU CIIeliali30BaHOTO JIiKyBaHHSI.

SAxi1o nauieHT yxXe MPUIHSIB afeKBaTHY 103y iHILIOTO
HII3IT 6e3 edexry, mocainoBHe BBEICHHS TEKCKETONPOhEeHy
MOe 301IbILIMTH TOKCUYHICTh 0€3 T0BEeIeHOI 10AaTKOBOI
KOPMUCTI.

Inwi napenmepanwui HII311T

Kemopoaak Takox mae piBeHb B y HactaHoBi AHS [3].
MertaaHai3 KJIiHiYHUX JOCTiIKEHb MiATBEPAUB MOro edek-
TUBHICTb IIPU TOCTPili MirpeHi, Xo4ya IrepeBara HaJl MeTO-
KJjorpaminoM ado peHoTiasuHamMu He Oysia CTabiIbHOMO IS
BCiX KiHIIEBUX TOUOK [24].

Bubip Mix KeTopoJiakoM i JeKCKeTonpopeHOM Mae
I'PYHTYBaTHUCS:

— Ha JIOKaJIbHiil TOCTYITHOCTI;

— 3apeecTpoBaHUX hopmax;

— TIOTIepeaHil BiAITOBIiIi ITalli€eHTa;

— KJIIHIYHOMY JIOCBi/li 3aKJIany;

— TMPOTUITOKA3aHHSIX;

— JIOKaJIbHOMY MPOTOKOJIi.

[IpsiMyX BUCOKOSIKICHMX AOCIIIKEHb, SIKi O epeKOHJIM-
BO BCTAaHOBMJIM IiepeBary ogHoro 3 unx HIT3I1 vaxg inmmM,
HEJO0CTaTHBO.

[TiowkipHuit cymampunma

Ha momeHT HamucaHHsI L€l CTATTi MiAIIKIipHUI cyMa-
TPUIITAH He 3apeecTpoBaHuii B YKpaiHi. [1pote 11e mpemnapar
3 iHIIMM MeXaHi3MOM il MOPiBHSIHO 3 PO3IJISTHYTUMU BUILIE
HIT3IT ta anTaronicramu nodamiHOBUX penenTopiB. Tomy
JOLIIBHO PO3IJISIHYTH MOTO SIK OIILiI0 B apceHaJli KIIiHiluc-
Ta, SIKa MOXe 3’SIBUTUCS] B MAlIOYTHHOMY.

[TimmkipHuii cymaTpunTaH 3ade3rnevye MBUAKUIA MOo-
YaToK [ii I MOXXe OYyTU KOPHUCHUM, SIKIIO:

— TALIEHT HE 3aCTOCOBYBAB TPUIITAH ITiJ] YaC TTIOTOYHOTO
Hanauy;

— TIepopaJIbHUM TPUNTAH HE BCMOKTABCS yepes3 OJto-
BaHHS a00 racTpocras;

— BIICYTHIi CyIMHHI IPOTUIIOKA3aHHSI.

[TimmKipHWIA cyMaTpUIITaH He CJIill 3aCTOCOBYBAaTHU:

— MpH ileMiuHii XBOpoOi ceplis;

— TIiCJIST TIePEHECEHOTO iHCYJIETY a00 TPaH3UTOPHOI illre-
MiYHOIT aTaKH;

— IIpU 3aXBOPIOBaHHI Mepu@epuIHUX apTepili;
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— IIpY HEKOHTPOJILOBAHIN apTepiajbHill TilepTeH3ii;

— micJisl HeJaBHbOTO BUKOPHUCTAHHSI €ProTaMiHOBUX
mpernaparis.

bnokaodu nepughepuunux nepsie

Hacranosa AHS Hanana:

— 0JI0KaIi BEJIMKOTO MTOTUIMYHOTO HEPBAa — PiBEHD A;

— OJI0Ka/i HAIOYHOSIMKOBOTO HepBa — piBeHb B [3].

Brokama Be1MKOTo MOTMIIMYHOTO HEpBa MOXe OYTH 0CO-
0JIMBO KOPUCHOIO:

— TIpY BUpaXXeHill MOTUIMYHIN JI0OKai3allii 00J110;

— Ticyig HeeeKTUBHOCTI CMCTEMHOI Tepaltii;

— 3a HasIBHOCTi MPOTUMOKa3aHb J0 CUCTEMHUX Tpe-
raparis;

— MIpHY IMOBTOPHUX MOOIYHUX peaKkilisiX Ha JIiKH.

V paHmomizoBaHOMY IOCIIKEHHI 0JI0Kaga BEJIUKOTO
MOTWJIMYHOTO HepBa OyJia MOPiBHSIHHOIO 32 e(DEKTUBHICTIO
3 KOMOiHalli€10 BHYTPilIHbOBEHHUX JIEKCKETOIPOGheHy Ta
METOKJIOIIpaMiny I IepeBUIIyBaJja Iiameoo [25].

BonHouac pe3yabraT 3a71eXKuTh:

— BiJl TPaBUJILHOTO BiIOOPY MAalli€EHTa;

— TeXHiKM BUKOHAHHSI;

— BUY MiCIIEBOTO aHECTETHKa;

— JOCBimy Jikaps.

Tomy BucoKMIi piBeHb peKOMEHAallil He 03Hayvae, 110
0J10Ka/a TOBUHHA aBTOMaTUYHO 3aMiHIOBaTU e(heKTUBHY
CUCTEMHY Tepallilo B YCiX Malli€HTiB.

Jlexcamemason i npoghinaxmurxa peyuougy

JlekcaMeTa30H He € OCHOBHUM TpernapaToM st IIBU/I-
KOTO TIPUITUHEHHS 60JTI0. MOoro ToJI0BHEe IPpU3HAYCHHS —
3HIZKEHHST PU3MKY TTOBEPHEHHS IOMipHOIO a00 TSIKKOIO
TOJIOBHOTO 00JTIO TTPOTSITOM 24—72 TOAVH TICIISI HEBiIKIa/1 -
HOTO JIiKyBaHHSI.

Mertaanasti3u noxkasaiu, 1110 OAHOPA30Be MapeHTepab-
He JoaBaHHsI IeKcaMeTa30Hy 10 CTaHAapPTHOI Tepartii 3H1-
KY€ PU3UK pEeLIMAVBY MPUOIU3HO Ha 26 %; 4ynciio malieH-
TiB, IKMX HEOOXiTHO MPOJIiKYBaTH IS 3a1100iraHHST OTHOMY
peLMaNBY, CTAHOBUTE OIM3BKO AeB’ T [26—28].

JlexcameTa3oH JAOLITbHO PO3IJISIAATH:

— TIiCJIg TPUBAJIOro Hamamiy;

— IIPU MOTIEPETHIX PaHHIX pelIMINBaX;

— TIiCJIs1 HEMOBHOI BiAIOBI];

— Y HALIEHTIB i3 BUCOKUM PU3UKOM IIOBTOPHOIO 3BEp-
HEHHSI.

Heo0xigHo BpaxoByBaTu:

— IIYKpOBUI AiabeT;

— aKTUBHY iH(DEKIIiI0;

— TIOIepeIHi MICUXITHI peakllii Ha CTePOinn;

— YacTOTy IOIepeHbOI0 3aCTOCYBaHHS.

IloBTOpPHI cTepoigHi KypcHu He TIOBMHHI CTaBaTU CTaH-
JAaPTHOIO IOBrOTPUBAJIOIO CTPATETIEO.

Buympiwnvoeennuii 6arvnpoam

Banbnpoatr Moxke BUKOPHUCTOBYBATUCS SIK ajbTepHa-
TUBHUI a00 pATYBaJbHUI Mperapar, OHaK MeTaaHali3 He
MiATBEpAUB MOTo MepeBar Haj akKTUBHUMU MperapaTaMu
MOpiBHSIHHS [29].

Y yacTuHi HOCiIXEeHb BiH TTOCTYIABCS:

— METOKJIOMpaMiny;

— TIpOXJIOpIIepa3yHY;

— HIT3IIT.

Banbrpoar nporunokasaHuii mij yac BaritHocTi. Heo0-
XiIHa 00epeXHICTh IIPU 3aXBOPIOBAHHSIX ITEUiHKU, TPOMOO-
LIUTOTIEHIi Ta MITOXOHAPiaIbHUX MOPYILIEHHSIX.

Brympiwnvosennuii maeHiti

Pesynbratu nociimkeHb MarHito HeogHopiaHi. [loTeH-
LiliHa KOPUCTh MOXJIMBA B OKpPEMUX TALIEHTIB, 30KpeMa
MPU MirpeHi 3 ayporo, OMHaK A0Ka3iB HEAOCTaTHHO LIS IOTO
YHiBepCaJIbHOTO PyTMHHOTO 3acTocyBaHHs [30].

MarHiii He TOBUHEH 3aMiHIOBAaTH MpernapaTv 3 BUILIUM
piBHEM I0Ka30BOCTi.

Inghysiiina mepanis

BryTpimiHEOBeHHE BBEACHHS PiIWHU ITTOKa3aHe 3a Ha-
SIBHOCTI:

— KJIiHIYHOI AeTigpaTaliii;

— TOBTOPHOTO OJIIOBAHHS;

— OPTOCTATUYHOI CUMIITOMATHKU;

— HEMOXJIMBOCTI IPUIIMATH PiZIMHY;

— @JIEKTPOJIITHUX TOPYIIEHb.

dizionoriuHuii po3urH caM o cobi He € crielrpivHOI0
AHTUMITPEHO3HOIO TepaITi€lo i He TTOBUHEH PYTUHHO MpPU-
3HAYaTUCS KOXKHOMY MAalli€EHTY 3 TOJIOBHUM OOJIEM.

Yomy caid ynukamu onioioie

Omioinu:

— HE BIUIMBAIOTh HA OCHOBHI MEXaHi3MU MIIpeHi;

— MOCTYIAIOThCSI aHTaroHicram 1o¢paMiHOBUX pelelrl-
TOpIB;

— CIPUYMHSIOTH CEeallilo;

— 30LIbLIYIOTh PU3UK MTOBTOPHUX 3BEPHEHb;

— CHPUSIIOTH MEAMKAMEHTO3HO-iHAYKOBaHOMY TOJIOB-
HOMY 00110,

— MOXYTb MPU3BOIUTHU JIO 3aJI€KHOCTI.

V npsimoMy paHIOMi30BaHOMY ITOPiBHSIHHI TiApoMophoH
OyB CYTTEBO MEHII e(DEKTUBHUM 3a IIpoXJIopIiepa3uH [15].

HeBnauya ogHOro HeomioigHOIo mpenapary He € Iil-
CTaBOIO JJII aBTOMaTUIHOTIO ITIepexoay mo orioimy. Jdo-
LITBHIIIIe 3aCTOCYBAaTH 3aci0d 3 iHIIMM aHTUMIrPEHO3HUM
MEXaHi3MOM Jii.

MPAKTUYHNI AATOPUTM AIKYBOHHS TSDKKOro
HANAAy (Ta6A. 3)

AiKyBOHHS Mirp@HO3HOro CTaTyCcy

Jloxa3oBa 0a3a JIiKkyBaHHSI MirpeHO3HOI'O CTaTyCy 3Ha-
YHO cjiabIna, HixX ToKa3oBa 6a3a 3BUYAHOTO TOCTPOTO
Hamany. IcHye maiio creniaabHO CIUIAaHOBAHUX PaHIOMi-
30BaHMX JOCJIIXKEeHb, a 3HauHA YacTUHA peKOMEHIAIliil
0a3yeThCsl:

— Ha eKCTpamoJIsILii pe3yabTaTiB JOCTiIKEeHb FOCTPOI
MiTpeHi;

— CepisiX KIiHIYHUX BUMAIKIiB;

— PETPOCIIEKTUBHMX JTOCTiKEHHSIX;

— eKCITIepTHOMY KOHCeHcyci [5—8].

CyuacHuii migxin nependavyae eckanallilo JiKyBaHHS
He JIuIIe BiMOBIIHO 10 TPUBAJIOCTI, ajie i 3 ypaxyBaHHSIM:

— iHTEHCUBHOCTI 00I10;

— IHBaJIigM3aIlii;
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— MOBTOPHOTO OJIIOBAHHS;

— QJIOJMHII;

— HeBIayi afeKBaTHOI Teparlii;

— PU3BUKY MEIMKAMEHTO3HO-iHIYKOBAaHOTO FOJIOBHOTO
0outto.

AmbynamopHuii eman

HeobxinHO BCTaHOBUTHU:

— yu OyB TpernapaT NpUITHITUIA Ha TToYaTKy a3y ro-
JIOBHOTO 0OJII0;

— gy OyJla BUKOpPUCTaHa J0CTaTHS 103a;

— YU He MepelikoaKanau 0JoBaHHS abo racTpocTas
BCMOKTYBaHHIO;

— 4y OyJ10 MPOBEIEHO MOBTOPHUIA TIPUIAOM BiIIOBITHO
IIO iHCTPYKIIii;

— YU HEMa€ HaIMipHOTO 3aCTOCYBaHHS TOCTPUX Tpe-
naparis;

— YU Ma€ MalliEHT HerepopaTbHUIA PSITYBaJIbHUI TIperapar.

MoXyTb BUKOPHCTOBYBaTHUCS:

— HaszaJibHi a0o MiAIKipHi TPUMNTAHU;

— HII3IT;

— AHTUEMETUKMU;

— TeTaHTH;

— JIaCMiUTaH.

OpHak epeKTUBHICTb TeNaHTIB i JacMinuTaHy J0BeIcHA
MepeBaxkHO MPHY 3BUYAHOMY TOCTPOMY Hamaji, a He Tpu
chopMOBaHOMY MirpeHO3HOMY cTaTyci [31—34].

KopoTki Kypcr KOPTUKOCTEPOI/liB 4aCTO 3aCTOCOBYIOTh-
¢ B IPaKTHIIi, ajie ToKa30Ba 0a3a came Mpu MirpeHO3HOMY
craryci oOMexeHa.

Cmauionap

3a Hee(heKTUBHOCTI aMOYJIaTOPHOTO JIIKYBaHHST MOXKJIU -
BE KOHTPOJIbOBAHE 3aCTOCYBAaHHS:

— aHTaroHicta goamMiHOBUX pelLIeNTOPiB;

— mapenTtepanbHoro HII3I1, 30kpema mekcKeTompo-
deny;

— 0JIOKaIu BEJIMKOTO MOTUJIMYHOTO HEPBA;

— JIeKCaMeTa30HYy JUIsl MPOoMiTaKTUKKU PELIUIUBY;

— BaJIbIIPOATY B OKPEMUX BUTIAAKAX;

— iHy3iliHOI Teparii 3a HassBHOCTI IeriapaTaitii.

MynbTUMoOAaIbHA Tepallisli He IOBUHHA O3HAayaTu OJl-
HOYAaCHOTO HEOOTPYHTOBAHOIO MPU3HAYEHHS BEJIUKOI
KUTBKOCTI TiperapaTiB. KoxkHe HacTymHe BTpydYaHHS Ma€
JIOAABaTHUCS TICJIs OLIIHKM BiITIOBii Ta 3 ypaxyBaHHSIM I10-
MepeaHbOro MeXaHi3My JiKyBaHHS.

Ilokazanns 0o 2ocnimaaizauii. Tocnitanizaiito ciig po3-
IJISIIaTy 32 HasIBHOCTI:

— CTiliKOro OJIIOBaHHS;

— HEMOXJIMBOCTI IIPUAMATH PiINHY;

— MeTaboIiYHUX 200 eJIEKTPOJIITHUX IMTOPYIIEeHb;

— TSKKOTO pedpakTepHOro 00io;

— aTUITOBOI a00 TPUBAJIOI aypHu;

— JIiarHOCTUYHOI HEBU3HAYEHOCTI;

— TSDXKHUX CYIYTHIX 3aXBOPIOBaHb;

— BariTHOCTI 200 MiC/IsMOJOrOBOro Mepiony;

— HEOOXiITHOCTI CIIeLiali30BaHOTO IIPOTOKOJIY JIiKY-
BaHHS;

— HECIPOMOXKHOCTI IPBOIUTHU Oe3rneuHe aMOyJIaTOpHe
CITOCTEPEXECHHS.

Jueidpoepeomamin. urinpoeproraMii TpaauLiiiHO 3a-
CTOCOBYIOThH Y CIlelliali30oBaHUX CTalliOHApHUX MPOTOKO-
Jlax ITIOBTOPHOTI'O BBEIEHHS. BonHovac cyyacHa HactaHOBa
AHS Bu3Hana qoka3u #oro yHiBepcaJabHOTO 3aCTOCYBaHHSI
y 3BUYAfHOMY BiTliJIEeHHI HEBiAKIaAHOI JOTTOMOTH HEI0-
cratHiMu [3].

JurigpoeproramMiH NMpoTUITOKA3aHUIA:

— TIiJ yac BariTHOCTI;

— TIpY 3HAYYIIUX CYIMHHUX 3aXBOPIOBAHHSIX;

— MpU HEKOHTPOJIbOBaHIl TinmepTeH3ii;

Ta6nunys 3. ETanHui anroputm BeeHHs1 JOPOCJIOoro nayieHra

Etan KniHivHi pii

JlikyBanbHa TaKTuKa

1. Megu4yHe copTyBaHHS . 9
A pTY JIOTiYHWIA ornap,

XKUTTEBI NOKA3HUKK, aHAMHE3, HEBPO-

BusiBneHHs HecTabinbHOro CTaHy 1a «4epBOHUX
npanopuis»

2. BUKIOYEHHS BTOPUHHO-

r 1 . .
0 Gonio BariTHOCTI, aHTUKoarynsauli

OuiHoBaHHS panToBOro No4aTky,
iHgbeKLUji, HeBponoriyHoro gediunTy,

Henposisyanizauis, aHriorpadisi, BeHorpadis
a60o nomMbarnbHa NyHkKLis 3a NokazaHHAMU

3. OuiHIoBaHHA TAXKOCTI

Binb, 6nt0BaHHA, anoavHisa, QyHKLUio-
HasnlbHa HECMPOMOXHICTb, AerigpaTauisa

Bub6ip napeHTepansHoi Tepanii

4. MNepLua niHisa e
epwa n TiB i IpOTUNOKa3aHb

YpaxyBaHHs BXe NPUAHATUX npenapa-

[ekckeTonpodeH, KeToponak, MeToknonpamig,
6nokaga NnoTUINYHOro Hepea

5. MynsTumopansHa

Tepanis Ha MOHOTEpanio

TsXKUM Hanag, AKUM He Bigpearysas

Po3rnsHyTv noegHaHHs nikyBanbHUX METOAUK 3
Pi3HUMKN MexaHi3MaMu (Hanpvknag, NoeaHaHH:A
JeKcKeTonpodeHy Ta MeToknonpamigy)

6. MNMepeouiHka
3arasnbHoi Tepanii

Yepes 30-60 xB nicns gekckeTonpo-
deHy a6o 4epes 60—120 xB nicnsa

OuiHka 60nt0, HygoTH, PyHKUiT Ta NOGIYHMX
peakuii

7.H TaTHA BiANOBIOb )
enocra AnoBIA nepeaHbOro NikyBaHHA

Mepesipka agekBaTHOCTI 403U i No-

Mepexig [o iHWOro MexaHiamy; He 3aCTOCOBY-
BaTM NocnigoBHO Kinbka HIM3IM

8. MpodhinakTrka peuu-

Tpusanuin Hanapg abo nonepepHi paHHi

OpHopa3oBe BBeOEHHSI EKCAMETA30HY Y Bifj-

avBy peuvamnem 6paHuX nauieHTiB
9. Bunucka a6o rocnitani- | CTilikicTb BignoBigi, MOXNMBICTb Npuin- | [lomaluHii nnaH nikyBaHHA abo KOHTPONboOBaHa
3auis MaTW pianHy, HEBPOJOriYHUI CTaTyC cTaLljioHapHa eckanauis
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— ITC/IST HeAaBHBOTO 3aCTOCYBAHHS TPUIITAHIB a00 iH-
LIXX €proTaMiHOBUX MpernapariB.

Hoei mapeemni npenapamu. IerianTu Ta JaCMiguTaH PO3-
IIMPUIN MOXJIMBOCTI TOCTPOI Teparii, 0co0JUBO y Talli-
€HTIB:

— 3 MPOTUIOKA3aHHSIMU 10 TPUTITAHIB;

— HEJIOCTaTHbOIO BiIOBIIII0 HA TPUIITAHU;

— HECTPUATIMBUMU edeKTaMu Ba30KOHCTPUKTOPHUX
Mpernaparis.

IxHe TonoBHe Miclie — paHHEe aMOyIaTOpHE PUITHHEH-
Hs1 Hanamy. JlaHuX 1j1s1 BUBHAHHSI LIMX TIperapaTiB CTaHIapT-
HOIO Teparli€lo BCTAHOBJIEHOIO MirpeHO3HOI'O CTaTyCy IMOKU
HEJI0CTaTHBO.

Enmune3yma6 — BHYTpPillIHLOBEHHE MOHOKJIOHAIbHE aH-
tutijo 10 CGRP. Y nocnimxenni RELIEF BBeneHHs entu-
He3ymaOy ITil yac Hamaay CKOpo4yBajo Yyac 10 MPUITMHEHHS
00110 TOPiBHSIHO 3 TUIaLe6o [35].

OpmHak TOCTiIKEHHST:

— He MPOBOAUIOCS Y TUITOBIM MOyl BiAaiIeHHS
HEBIIKJIaIHOT IOTIOMOTH;

— He OyJ10 creliaibHUM AOCTiAXEHHSIM MIrPEHO3HOTO
cTaTycy;

— BKJIIOYAJIO TMAalli€EHTIB, SKUM OJHOYACHO OyJia IoKa-
3aHa mpodiTakTUyHa Tepartis.

Tomy enTruHe3yMab He € yHiBEpCaJIbHOO 3aMiHOIO CTaH-
JMapTHOI HEBiIKJIaaHOI TepaItii.

lToa06nuii 6iav ynacaioox HaOMipHO20 6)CUBAHHA AIKI6
(medication overuse headaches (MOH)). TpuBanuii abo
pedpakTepHUil Hamam MOXe TATPUMYBATHCS HaAMipHUM
3aCTOCYBAHHSIM:

— TPUIITAHIB;

— KOMOIHOBaHUWX aHAJITETUKIB;

— IPOCTUX aHAJITeTUKIB;

— HII3IT;

— OIioiAiB.

Ilepen BUNMcKowO HEOOXiTHO:

— migpaxyBaTU KiJIbKiCTb JHIB 3aCTOCYBaHHS TOCTPUX
Mpernaparis;

— MOSICHUTU PU3UK MEIMKAMEHTO3HO-iHIYKOBaHOTO
TOJI0BHOTO 00JI10;

— OOMEXUTH YaCTOTY BUKOPUCTAHHS PSATYBAaTbHUX 3a-
co0iB;

— BU3HAYUTHU IMOKA3aHHS A0 MPOGIIaKTUIHOI Tepaitii.

3acrocyBaHHS IeKCKeTOTpodeHy Ii Yac TSXKKOTro Ha-
Maay He MOBUHHO TMEPETBOPIOBATHCS HA YacTe TMOBTOPHE
BukopuctanHs HIT3I1 6e3 KoHTpoJIt0 3araabHOI KiJIbKOCTI
TTHiB JiKyBaHHSI.

Ocobauei kainiuni cumyauii. Cepyego-cyOuHHi 3ax60pro-
6aHHA. 32 HasIBHOCTI illIeMiYHOT XBOpOOU ceplls, MepeHe-
CEHOro iHCYJIbTY a00 HEKOHTPOJIbOBAHOI TillepTeH3ii CIif
YHUKATH TPUTITAHIB i €proTaMiHOBUX Mpernaparis.

JekckeTonpodeH He Ma€ 0e3mocepeIHbOl BA30KOH -
CTPUKTOPHOI i1, ajie MoTpedye OLiHKMU 3arajlbHOTO cep-
LIEBO-CYAMHHOTO PU3UKY, apTepiaJbHOr0 TUCKY, (DYHKIIi1
HHUPOK i HASIBHOCTI CEPLIeBOI HEAOCTATHOCTI.

Iloodosxucenuii inmepean QT. Tpoxyoprnepa3uH, METO-
KJIOTIpaMif, XJI0pIIPOMa3uH, APOIEePUAOI i TAIOIePUI0T
MOXYyTb BIIMBath Ha intepBayi QT.

V nauienTa 3 nogosxkeHuM QT abo 3HAYHUMU €JIEKTPO-
JITHAMM TTOPYIIEHHSIMU TeKCKETOMPOGhEeH MOXKe MaTH Tie-

peBary sk 3aci0, 1o He Ma€ mo¢aMiHepriYHOro MeXaHi3My,
aJjie JiMliile 3a BifcyTHOCTI mpoTurnokasaHb 1o HIT3IT.

Kpumepii zcomoenocmi do éunucku. Bunucka MoxiuBa,
SKILO:

— BTOPUHHMUI TOJIOBHUM OiJ1b BUK/IIOUEHUI;

— HEBPOJIOTIYHUI CTaTyC CTaOiTbHUI;

— JIOCSITHYTO CTiliKe MOJIETHIEHHS;

— OJIIOBaHHS € KOHTPOJbOBAHUM;

— MAaLi€EHT 30aTHUI MpUitMaTH piauHY;

— BiICYTHI cepiio3Hi MOOIYHI peakiii;

— copmoBaHO OMAIIIHIH TUTaH JIiIKyBaHHS;

— BM3HAUY€HO TEPMiH MOAAIBIIOTO CITIOCTEPEXKEHHS.

[ToBHa cBOOOMAA Bif 60O € 6akaHOMW, ajie He ENUHOIO
yMOBOI0. BaxyiuBumu € BiZHOBJICHHST (PyHKIIIOHYBaHHS
Ta MOXJIMBICTh O€3IIE€YHO MIPOJOBXUTH JIiIKyBaHHS aMOy-
JIATOPHO.

MPodIAAKTUKA NOBTOPHUX TSHKKUX HAMCOAIB

[Ticns Tsokkoro Hamagay HeOOXiTHO OLIIHUTH:

— YacTOTYy JIHIB i3 TOJIOBHUM 0o0JIeM;

— KUJIbKiCTb JHIB 3aCTOCYBaHHSI TOCTPUX Ipernaparis;

— CBOEYACHICTh NIpUHMaHHS JIiKiB;

— e(beKTUBHICTh JOMAIIHbOI Tepaltii;

— HAasIBHICTb HEMepOpaibHOTO PSATYBAJIBHOTO Mpera-
party;

— KOMOPOiIHY TPUBOTY, AEIMPECilo Ta MOPYLIEHHS CHY;

— MPUXWIBHICTB 10 MPOMIiTaKTUUHOTO JIiIKYBaHHS;

— TOKa3aHHS 10 MovyaTKy abo 3MiHU MPodiTaKTUKY.

CyyacHi mpoiTakKTUIHI MOXJIMBOCTI BKIIIOUAIOTh:

— TpaauIliliHi TepopabHi Mpernaparu;

— MoHoKJIoHanbHi anTuTiia 1o CGRP abo itoro pe-
LIETITOPa;

— npodilaKTUYHI TelaHTu;

— OHAbOTYJIOTOKCUH A TIpU XpOHiuHiil MirpeHi [36].

HeBupilueHi NUTAHHS

HeoOxinHi momablili JOCTiIKEeHHST:

1) onTuManbHOrO BU3HAUYEHHST MirPEHO3HOTI'O CTaTyCy;

2) podJi iHBasmigu3aiii Ta pedpakTepHOCTI TTOpsT i3
72-roIMHHUM KPUTEPIEM;

3) eTamHUX MYJETUMOIATBHUX IIPOTOKOJIIB;

4) nekckerorpodeHy creliabHO MPU MirpeHO3HOMY
cTaryci;

5) MOpPiBHSHHS IEKCKETOMPO(EHY 3 KETOPOJIAKOM i Ipo-
XJIOPTIEPA3UHOM;

6) TenaHTIB i TacMioTUTaHy MpU TPUBAJIMX HaTlaaax;

7) CGRP-TapretHux npenapariB y HeBiIKJIaJHUX YMO-
Bax;

8) onTUMaNbHUX KiHIIEBUX TOYOK — 3BiJIbHEHHS Bil
00110, BimHOBJIEHHS (DYHKIIii Ta BiICYTHOCTI PELIIUBY.

BucHOBKMK

1. Tskkmii Hamag MIirpeHi i MirpeHO3HUil CTaTyc I10-
TPeOYIOTh PAaHHBOI KJIiHIYHOI OLIIHKY Ta BUKJIIOYEHHS He-
6e3MeYHNX BTOPUHHUX IMPUIUH TOJIOBHOTO OOJTIO.

2. BHYTpilIHbOBEHHUI1 MTPOXJIOpIEpa3nH i 61oKaaa
BEJIMKOTO MOTUIMYHOTO HepBa MalOTh HABUILMI PiBEHb
pekomenaanii AHS 111010 JlikyBaHHS TOCTpPOi MirpeHi y Biji-
NiJIEHHI HeBiIKJIaaHOI JOIMOMOIU. BHYTpilllTHbOBEHHI K-
ckeTornpodeH, KeTopoJiak i METOKJIONpaMil, TiAIIKipHU
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cyMaTpUIITaH Ta 0Ji0Kaza HaIOYHOSIMKOBOTO HEpBa MalOTh
piBeHb B.

3. 3 orjsamy Ha DOCTYIHICTD B YKpaiHi, B pyTUHHIMN KJTi-
HIYHIiil TpaKTUIi OCHOBHUMH OITLiSIMUA B apceHali JiKaps
3aJIMIIAI0ThCSI BHYTPILIHBOBEHHI JeKCKeTOmpodeH, KeTo-
poJiak i MeTokJonpamiz. biokana BeTMKOTo MOTUJIMYHOTO
HepBa Ta 0JI0Ka/la HaIOYHOSIMKOBOTO HEpBa 3aJIMIIAIOTHCS
OINLIiSIMU, TOCTYITHUMU B TIEBHUX CIIELia/li30BaHUX LIEHTpaXx.

4. [lexckeTonpodeH € MBUIKOIIFOUNM HEOITIOITHIM 3aC0-
0OOM i3 TOBeAEHOIO e(PEeKTUBHICTIO IMPY FOCTPOMY Harafi Mirpe-
Hi y BiIlIiJIeHHI HEBiIKJIaqHOI TOITOMOTH. BHYTpIlITHEOBEHHE
BBeZCHHSI AeKcKeTornpodeHy 50 MTy KIIIHIYHMX JOCTiIKEHHSIX
3a0e3MeuyBasio IIBU/IIIE 3MEHIIIEHHSI 00JTIO Ta 3HMXKYBAJIO TI0-
TpeOy y pITyBaJIbHilA aHaJITe3ii MOPiBHSHO 3 IUIale0o.

5. lexckeTorpodeH i MeTOKJIOIpaMil MatOTh IIOPIBHSIHHY
KOPOTKOCTPOKOBY €(heKTUBHICTb SIK MOHOTEpaIlisl, TOJi SIK iX
KOMOiHaIlis MOXe 3a0e3MeuyBaTy IBUIIINI e(heKT Y MalliEHTIB
i3 BUpasKeHNM TOJIOBHUM 00JieM, HyJIOTOIO a00 OJTIOBAHHSIM.

6. ITpu HegoCTaTHIM BiAMOBiNi Ha TeKCKETOMPOdeH A0-
LIJIBHO MEepeiTu 10 pernaparty 3 iHIIUM MeXaHi3MOM Jii, a
He 3aCTOCOBYBAaTH TOCIiIOBHO KiibKa cucteMHux HIT3IT.

7. loka3u e(peKTUBHOCTI IeKCKETOIIPOMEHY CTOCYIOThCS
nepeaycim roctpux Hamamis. [1pu MirpeHO3HOMY cTaTyci BiH
Ma€ pO3MIISIIaTUCS SIK KOMITOHEHT €TarmHO1 MyJIbTUMO/1aJTb-
HOI Tepartii, a He SIK yHiBepcajibHa MOHOTEparis.

8. JlekcameTa3oH € OILI€I0 M5 MTPOodiTaKTUKU paHHbO-
TO PeLUIMBY, @ HE OCHOBHUM aHAJITETUKOM.

9. Omioinu, 0co61MBO riApoMOpdOH, He TOBUHHI py-
TUHHO 3aCTOCOBYBATHUCS IJIsI JTIKyBaHHS MIirpeHi.

10. ITepen BUNmcKo0 HeoOXigHO chOpMYyBaTH IIEPCOHA-
JIi30BaHMI TIJIaH JIiKyBaHHSI HACTYIIHOTO Haramy, OLiHUTHU
HaJMipHE 3aCTOCYBaHHS FOCTPUX MpernapariB i BUBHAUUTH
MoKa3aHHS Il TpodiTaKTUYHOI Teparlii.

KonduikT inTepeci. ABTOpU 3as1BJSIIOTh PO BiZICYTHICTb
KOHJIIKTY iHTepeciB Ta BIacHOI (piHaHCOBOI 3alliKaBJIeHOC-
Ti MPU MiATOTOBIIi JaHOI CTATTi.

Buecok aBTopiB. boxxenko H.JI. — koHuemniist poooTu,
aHaJIi3 JiTepaTypu, HAMTMCAHHS Ta pellaryBaHHs PyKOIIUCY;
boxxenko M.1. — aHai3 mxepes, HayKoBe peaaryBaHHsI.
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Current management of severe migraine attacks and status migrainosus in the emergency department:
an analysis of new recommendations

Abstract. Background. Migraine is one of the most common
neurological disorders encountered in clinical practice. Severe
migraine attacks and status migrainosus represent challenging
clinical situations in emergency neurology. Therefore, the avail-
ability of evidence-based and clinically applicable approaches to

the management of these patients is of major importance to cli-
nicians. The purpose was to analyze the feasibility of integrating
contemporary approaches to the management of severe migraine
attacks and status migrainosus into routine clinical practice in
Ukraine in accordance with current international guidelines, with
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particular emphasis on the role of dexketoprofen in multimodal
therapy. Materials and methods. A targeted narrative search was
conducted in PubMed/MEDLINE and on the official resources of
the International Headache Society and the American Headache
Society. Clinical guidelines, systematic reviews, meta-analyses,
and randomized controlled trials published predominantly be-
tween 2016 and 2026 were reviewed. Particular attention was paid
to the updated American Headache Society guideline issued in
2025 and published in 2026. Results. In patients presenting with
suspected severe migraine attacks or status migrainosus, the initial
assessment should begin with confirmation of the diagnosis and
exclusion of secondary causes of headache. The growing body of
evidence on the treatment of severe migraine attacks in the emer-
gency department has led to the establishment of updated levels of
recommendation for therapeutic interventions. Intravenous pro-
chlorperazine and greater occipital nerve block received the highest
level of recommendation in adults with migraine attacks requiring
parenteral therapy in the emergency department (level A — must
offer). Intravenous metoclopramide, dexketoprofen, and ketorolac,
subcutaneous sumatriptan, and supraorbital nerve block are also
recommended when clinically appropriate (level B — should offer).
Alternative or adjunctive therapies (level C — may offer) include
intravenous acetylsalicylic acid, chlorpromazine, dexamethasone,
intramuscular diclofenac, metamizole, droperidol, haloperidol,
and valproate. Considering the level of recommendation and the
availability of these therapeutic interventions in Ukraine, intrave-
nous metoclopramide, dexketoprofen, and ketorolac constitute an
important component of the therapeutic arsenal currently avail-
able in Ukraine. Nerve blocks are therapeutic interventions whose

availability may increase as more physicians acquire the relevant
procedural skills. Nevertheless, treatment selection should remain
patient-centered and take into account individual patient charac-
teristics and needs, making level C therapies valuable options when
an individualized treatment approach is required. Subcutaneous
sumatriptan could represent a valuable addition to the therapeutic
arsenal available to Ukrainian clinicians because of its distinct
mechanism of action and route of administration compared to cur-
rently available medications. The evidence base for the treatment
of status migrainosus is considerably less robust than that for acute
severe attacks. Therefore, evidence derived from studies of acute
severe migraine attacks should not be directly extrapolated to status
migrainosus. Intravenous dexketoprofen provides rapid reduction in
pain intensity and may be incorporated into multimodal analgesia,
for example, in combination with metoclopramide when clinically
appropriate. Dexamethasone is not a primary treatment for rapid
pain relief; its principal role is to reduce the risk of recurrence of
moderate or severe headache. Routine use of parenteral opioids is
not recommended, and intravenous hydromorphone should not be
offered for typical emergency department patients with migraine.
Conclusions. The treatment of severe migraine attacks must be
initiated early and should follow a stepwise, multimodal approach.
Dexketoprofen is an evidence-based, rapidly acting non-opioid
agent for parenteral therapy. In status migrainosus, it should be
considered as a component of a comprehensive treatment protocol
rather than as universal monotherapy.

Keywords: migraine; severe migraine attack; status migrainosus;
dexketoprofen; emergency care; nonsteroidal anti-inflammatory
drugs
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HekypabeAbHIiCTb i @apMAKOPEe3NUCTEeHTHICTb
eniAenciit

Pestome. IIpuuun nexypabenvrnocmi eninencii mosce 6ymu dyaxce 6azamo. Heobxiono nam’smamu, wo 6 Knainiv-
HIl KapmuHi Modce cnocmepieamucsi KOMOPOiOHICMb eninenmu4HUX [ Heeninenmu1HUX NapoKCcU3MAanbHUX nooiil.
Tinvku npuzHauenus adek8amuux npOMUHANAd08Ux npenapamie 6 a0eKkeamuux 003y8anHsIX Modice NPU3GECU
do ycnixy 6 aikyeanni eninencii. bez docmammnboeo komniaeucy nayienma ycniuiHe AiKy8aHHs eninencii Hemoic-
auee. Jlns oyiHku eghekmuernocmi AiKyeanHs Heo0XiOHa Qikcayis 6cix Hanaoie y nayicHma, wo 3a36u4ail docums
CKAAOHO 8 pYMUHHILL KAiniuHil npakmuyi. [licas po3ymMinHs, wio eninencis y nayieHma mae apmaxope3ucmenm-
HUll nepebie, AiKkap mae npodogicysamu niddip NPOMUHANA08UX Npenapamia, a maxKoic dymamu npo Xipypeiune
aikyeanns. Cyuache 6usHa4eHHs papmakopesucmenmHocmi eninencii 6a3zyemocs Ha HaseHocmi abo eidcymnocmi
KOHmpoato Hanadis, ane éce binvuie axisyie cxuiiromocs 0o He0OXIOHOCMI 8paxo8yeamu HaA6HICMb Ma OUHAMIKY
neuxiampu4noi KomMopoioHocmi, @ MAKoic 6NAUE NIKYBAHHS HA AKICMb JCUMMS NAYIEHMIE.

KmodoBi ciioBa: eninencia; aikysanna; papmaropesucmenmuicmo; saxicmo scumms

dapmakoTepallisl € JJiKyBaHHSIM BUOOPY HE3aIeXHO BiJl
natoreHesy ta npuuuHu eninencii. Ille maiixke 30 pokiB
ToMy Kwan Tta Brodie mokasayiu, 110 Giibllie HixX TpeTHHA
MNAali€HTIB He JOCsATAalOTh 3BiJIbHEHHS BijJ HalaaiB, He3Ba-
JKal4M Ha 3MiHY TIpernapaTy Ta HOBi PeXUMM JIiKyBaHHS
[1]. 3 Toro yacy B KJIiHiYHY IPaKTUKY OYJIO BBEIEHO Oarato
HOBUX IIpoTuHamnanoBux npenapatiB (ITHII) 3 piznumn
MeXaHi3MaMu [ii Ta XOpolUM TpodisiemM 6e3neku, omHaK
3aJIMILIAETHCSI KOHTPABEPCIHUM MUTAHHS, UM X ITOsIBa IO~
JIIIIIWIA 3araJIbHU TTPOTHO3 /TS TIALIIEHTIB 3 eITiJIeTCie0
[2]. Lli % mocaigHUKM CIIpoOyBaay BiMOBICTY Ha 1€ MUTaH-
H$I MacIITAOHUM KOTOPTHUM JOCIIIKEHHSIM, SIKe BKJTIOYAJIO
1795 nauienTiB 3a 30 pokiB criocTepexxeHHs1. 3rigHo 3 pe-
3ynpTatamu, onyomikoBanumu B 2017 poui, numne 63,7 %
Mali€HTiB TOCSTIM KOHTPOJIIO HAIaliB MPOTITOM POKY UM

TPUBAJIiIIIE, TTPU ILIbOMY OiJBIIICTh 3 HUX — CaMe Ha Iep-
momy npuzHadyeHomy ITHII. BigcyTHicTh epexTuBHOIrO
KOHTPOJIIO TIEPIIMM IperapaToM Maiike BABIUi 301i/IbIIIy-
BaJia MIMOBipHICTh HE3aIOBiJILHOI BiIIIOBI/Ii Ha Teparlilo 3a-
rajioM, a ipyra Ta TpeTsl CipoOU MaJjiu 11aHC Ha YCITiX JIUIIIe
y 12 ta 5 % BinnosinHo [3]. BUCHOBOK aBTOPIB 3aJIUIITBCS
HE3MiHHUM: OijIbllIe HiXXK TPETUHI IAaIli€HTIB 3 eIMijeIcielo
HE BAAETHCS JOCITHYTU CBOOOIM Bii HamaiiB 3acobamMu
¢apmakoTepalrii, He3BaXkKalouu Ha IOSIBY HOBUX IIperaparTiB.

dapmakope3nCTeHTHA ETIETICisT BUBHAYAEThCS SIK He-
BIaYa aIeKBaTHUX CIIPOO BUKOPUCTAHHSI IBOX IEPEHOCUMUX,
HaJICXKHUM YMHOM ITiIi0paHuX i BAKOPUCTAHUX CXeM TTPOTH -
eMiJIeNTUYHUX Mpernaparis (Ha CbOrofHi — MPOTUHAIAA0-
Bi mpemaparu, [THIT = ASM) y Burisani MmoHoTeparrii 41 B
KOMOIHAlIi1 IJ1sT TOCATHEHHS CTilIKO1 BiICYyTHOCTI HarmaziB [4].
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IlamienTy po3moyarto JiKyBaHHS eIiIeIIcii, IKe € 0e3-
YCIIIIIHUM, Hamaau MOBTOPIOIOTHCS, 3MiHA CXEMMU JIiKyBaH-
Ha [THII Takox He ma€ mMO3UTUBHOTO KJIiHIYHOIO e(eKTYy.
Uu MoXHa BBaXKaTH TaKOToO MailieHTa (papMaKope3nCTeHT-
Hum no [THII? lanexo He y Bcix KiiHiuHuX Bunaakax. [1o-
nepiie, KIiHILMCT Ma€ MepeBipUTH KOPEKTHICTh TiarHO3Y
«erinencis». € ayxke 6araTo HeemiJIeNTUYHUX MAaPOKCU3-
MaJIbHUX CTaHiB, SIKi MOXKYTb iMITYBaTH eIIUICITUYHI Harlaamn
i IPU3BOJUTH 10 XMOHOTO AiarHO3y «eriyencis». Ha caiTi
Mixnaponnoi nporueninentuyHoi jiru (ILAE) [5] y Binmo-
BiTHOMY PO3JIiJIi € TOCUTb JOKJIAIHUI OTIMC 1IUX TTAPOKCU3-
MaibHuX nofiit. [1pu 1boMy cilif Bin3HaYuTH, 1110 MOXKHA
MUcaTh OKPEMY BEJIMKY CTATTIO 3 AudepeHIiallii KoXXHOT
3 [IMX MTAapOKCU3MaJIbHUX MOAiil. MU MPOCTO HABOAUMO Iii
MapOKCU3MaJIbHI IOl i HaroJIOIIyEMO, 110 HEBPOJIOT abo
rncuxiaTp, SKU 3aliMa€eTbCs OiarHOCTUKOIO eMisiencii, Mae
3HATH 1X KJIiHIYHI Ta 1iarHOCTUYHi OCOOJIUBOCTi.

Cunkxone ma anoxcu4ni Hanadu — Ba30BarajbHi CHHKOIIE,
rinepBEeHTWISLIIHI CMHKOIIE, OPTOCTaTUYHI MAapOKCU3MaIbHi
Moii, CHHKOTIIE MPY HEBPOJIOTIYHUI MATOJIOTIi, Kap/IioreHHi
cuHKone (30kpeMa, nogosxeHuii intepsai QT), pedekrop-
Hi aHOKCWYHi HaIaau, MapoKCU3MU TTPY 3aTPUMIL TUXaHHS,
HaOyTa 0OCTPYKILisl BEPXHIX IUXATbHUX LIISIXiB, KOMITYJIbCil
npu npoOi Banbcanbsu, rinepiiiaHOTUYHI Hamaau.

Ilosedinkosi, ncuxoaoeiuni ma ncuxiampuuni po3aadu —
MpiitauBicTh/BinBojikaHHs /HeyBaxHicTb (PIYT), mapo-
KCU3MM CaMO03a0BOJIeHHSI, eiifeTnuHa (pororpadiuHa)
00pa3HiCTh, MAaPOKCU3MM PO3ApaTyBaHHS Ta peakllii JIOTi,
no3aTiJieCHUI mocBin (i1103is TepeOdyBaHHS 1103a TiIoM),
MaHiYHi aTaku, pi3HOMaHITHI JUCOLIaTUBHI CTAHU 3 PyXO-
BUMMU i HEPYXOBUMU MapOKCU3MAIbHUMMU TOIiSIMU, TICUXO-
TeHHI HeeriJenTUYHi cTaHu (PYHKIIOHAbHI TMCOLIaTUBHI
Hamaau), NapoKCU3MallbHi HETpUBaJli rajJrolHalil Ipu
TICUXIYHMX PO3JIajiax, MTydHa/HaayMaHa XBopooa.

Cmanu, noé’asani 3i cHom — PO3J1aiu PUTMIYHUX PYXiB
YBi CHi, TITHAroTivyHi MOCMUKYBaHHs (MiOKJIOHII 3aCMHAH-
HS1), YMCJIEHHI TapacoMHil 3 TapoKCU3MaIbHUM TepediroM,
YUCJIEHHI pO3JIaay IIBUAKOTO CHY, JOOPOSIKiCHUIT HEOHA-
TaJbHUI MiOKJIOHYC CHY, TTepiOIMYHi pyXy HOTaMH YBi CHi,
HapKOJIETICisl-KaTaIlJIeKCisl.

Ilapokcuzmaavhi pyxogi poziadu — TUKU, CTEPEOTHUIII,
MapoKcu3MajibHa KiHe3ioreHHa TUCKiHe3is, TapoKcru3MallbHa
HeKiHe3ioreHHa OUCKiHe3is, mapoKCcru3MallbHa TUCKiHe3is,
cripyyrHeHa (GisMYHUM HaBaHTaXXEHHSIM, TOOPOSIKiCHE Tia-
POKCU3MaJIbHE TOHIYHE 3aKOUyBaHHS OUeii, TapoKCU3MalbHi
aTakcii, albTepHyoYa reMiTuieris, TinepeKIieKcis (CHHIPOM
cTpubaoyoro GpaHiry3a), OrCOKJIOHYC-MiOKJIOHYC CUHAPOM.

Pozaadu, noe’sazani 3 miepennto — MirpeHb i3 30pOBOIO
aypolo, ciMeliHa reMirieriyHa MirpeHb, 100pOosIKiCHUM ma-
POKCHU3MAaJIbHUI TOPTUKOJIIC, TOOPOSIKiCHE TTapOKCU3MAallb-
HE BepTUTO, LIMKJIiYHE OJIFOBaHHS.

Pizni inwi napoxcuzmaavhi nodii — 100POSIKiCHUI Mio-
KJIOHYC Y IUTUHCTBI Ta HAIla Ay 3[pUTaHHS, TPEMTIUBICTD,
cunapom CaHpidepa, HeenmiJIeNTUYHI MaAiHHS TOJOBU Y
HEMOBJISIT, Spasmus nutans (CIra3M KMBaHHS), pi3Ke ITiIBH-
IIEHHSI BHYTPIITHOYEPEITHOTO THUCKY, MTAPOKCU3MaTIbHUIA
eKCTpeMaIbHUI 00JIBOBUI PO3Ja, CIliHAJIbHI MiOKJIOHII.

AKTYaJIbHICTb i CKJIAIIHICTb MApOKCU3MaJIbHOT TTAaTOJIOTii
B KJIiHIYHIM MEIUILIMHI BaXKO MePeOiTbIINTH, i 1Ie CTOCY-
€TbCsl He TibKU ernijiencii. [TapokcuamMu — oauH 3 Haii-
OinbII iHBaMiAM3YOUYNX (PakTOpiB. 3HAYHA MOIIMPEHICTB,
CKJIaIHICTh AU(epeHLiMHOI JiarTHOCTUKN Yepe3 CXOXKICTh
KJIiHIYHO1 KapTUHM Pi3HUX MapOKCU3MIB, BEJIUKUI 00CST
HEeOOXiTHUX iIHCTPYMEHTAJIbHUX METO/IiB JOCIIIKEHHS, TIPU
LIbOMY YiTKe iHCTpyMEHTaJIbHE MiITBEPIKEHHS 1y>KEe YaCTO
MOXJIMBE TiJIbKA B MOMEHT IMapOKCU3MY; IesIKi MapOKCU3-
MaJIbHi CTaHU MAlOTh BiTaJIbHUI PU3UK, a JIesIKi, HABMaKH,
€ LisKoM (Di3ioNoTiyHUMHU i He MOTPEOYIOTh JIIKYBaHHS;
MOiAVCUUILTIHAPHICTD IIPO0OJIEeMH 3yMOBJIIOE BeIUYE3Hi
CKJIQJIHOIILi, 3 IKUMU CTUKAETHCS KITIHILMUCT.

Kpim Toro, onus eriojoriuHuii (pakTop MOxXe Ipu-
3BOJIUTH JIO Pi3HUX MTAPOKCU3MIB, TAKOX MOXKJIMBUM € T10-
€IHAHHS B KJIiHIYHilA KapTUHI pi3HUX NapOKCU3MaTbHUX
CTaHiB Y OJIHOTO XBOPOTO; MOKJIMBA TpaHCHhOpMallisi OMTHUX
MapoOKCU3MiB B iHIIIi, 6araTo MapoKCU3MaJbHUX CTaHiB €
(hakTopamMu pu3MKy PO3BUTKY iHIIMX MAPOKCU3MAIbHUX
CTaHiB, aJle He HaBMaKW — 3KOJIEH 3 HUX He € (haKTOpOM
AHTUPUBUKY IS iHIIUX.

To6To npoBeneHHs AUdEPEeHIIiHHOT JiarHOCTUKY €TTi-
JIENTUYHUX HaMaliB 3 HABEJIEHWMU BUILE MapOKCU3Mallb-

HUMU MOAISIMU 3HAYHO YCKJIaHIO-

Hekypa6enbHicTb/thapmakope3ncTeHTHICTb

BepudikoBaHa eninencia

« T

Komop6igHicTb eni-
NenTU4YHUX i Heeni-
NenTuYHMX Hanapnis

|~

JlikyBaHHA He-  Tepanig ASM, 3a-
eninenTu4HnX 3BMYaN KOMOIHO-
napoKcuamis BaHa

\> YTO4YHEHHS fgiarHo3y eninencii
BipcyTHicTb eninencii

HasiBHiCTb Tinbku eni-
NenTU4HMX Hananis

JlikyBaHHA HeeninenTny-
HUX NapoKCH3MiB

BupiweHHsa nutak-
HS WoJo Xipypriy-
HOro NiKyBaHHS

€TbCs KMOBIPHOIO KOMOPOIAHICTIO
eniJIieNnTUYHUX HaraJiB Ta Heelli-
JIENTUYHUX TTAPOKCU3MIB.

ToMy HaCTYITHUM KPOKOM ITic-
J1st Bepu@ikallii HasiBHOCTI y Ta-
LIi€EHTa eIlijiencii Ta Hee(eKTUB-
HOCTI JIIKYBaHHSI € BUKJIIOUEHHSI
200 MiATBEPIKEHHS MOXJIUBUX
HEeMiIeNTUYHNX ITapOKCU3MiB. 3a
X HAIBHOCTi TPOBOAMUTHCS BiAIIO-
BiHe KOMOiHOBaHe JIiKyBaHHSI.

IMocninoBHICTb AiarHOCTUYHUX
cTpaTeriii mpu Hee(eKTUBHOCTI
JIIKyBaHHS eIIiJIeTICii HaBeIeHa Ha
puc. 1.

Haii6inbin yactumu i cknagHu-
MU Uit iudepeHiifHOoI miarHoc-

PucyHok 1. [MocnigoBHicTb fiarHOCTUYHUX CTpaTerivi npu Hee(heKTUBHOCTI

NiKyBaHHS eninencii

TUKU KOMOPOiTHUMU TTapOKCU3-
MaJIbHUMU TOiSIMU Y TIALliEHTIB 3
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BepH(iKOBAHOIO EITIJICTICIEI0 € TICUXOTeHHI ITapOKCU3MAaIIbHi
craHu — psychogenic non-epileptic seizures, ICUXOTreHHi
HeeninentuyHi cranu (mapokcusmu), [IHEC. ITHEC, 3a
BusHaueHHsM [LAE, 1ie mofii, siki € CXOKUMM 3 eTiIenThy -
HUMM HarajgaMu, BOHU HE € HACTiIKOM MaToJIOriyHoi 0i0-
€JIEKTPUYHOI aKTUBHOCTI TOJIOBHOTO MO3KY. HaTomicTh BoHM
MAaIOTh SIK TiATPYHTS MICUXOJIOTIYHY MpUYUHY [6].

AJnbTepHaTUBHI Ha3BU, 1110 YaCTO BUKOPUCTOBYIOTHCS
1 [THEC: mapokcusMalbHUIA HEeeTIeITUIHUIA PO3J1a,
(GyHKIIIOHAJBHI HaIlaau, CTPECOPHi Hamaau, ICUXOTeHHi
Hanaau, pseudoseizures. Ha cboromHi Bce Ginbiiie aBTO-
piB MPOIOHYIOTh BUKOPUCTOBYBaTU TepMiH functional/
dissociative seizures (¢yHKIliOHaJIbHI/AMCOIiaTUBHI Ha-
nanu) [7, 8].

1LAE Bu3nana [THEC onnieio 3 10 ocHOBHUX TTpo0iemM
HelporncuxiaTpii, OB’ sI3aHUX 3 elriencieto. JIikyBaHHs
nauieHTiB 3 [IHEC nounHaeTbes 31 BCTAHOBJIEHHS TOY-
Horo giarHo3y. [THEC 3yctpiuaeTbcsi B yCiX BepcTBax Ha-
CeJIEHHs Ta Ha yCiX KOHTUHEHTaX. SIBUIIa, 1110 OIMUCYIOThCS
gk [THEC Ta TpamisitoTbcst B KOHTEKCTi, XapaKTepHOMY
st [THEC, 3apeectpoBaHi SIK B €KOHOMiUHO PO3BMHEHUX
KpaiHax, Tak i B OimHMX KpaiHax abo KpaiHax, 11O PO3BHU-
Batothbcst. Otxe, [IHEC € mocutk yHiBepcaJTbHUM CTaHOM,
MpUTAMaHHUM opraHismy oguHu. [TpubnusHo 10 % nati-
enTiB 3 [IHEC takox matoThb eriyierncito, a cepe/i mauieHTiB
3 [THEC Tta nopylieHHSIMU pO3yMOBOI'O PO3BUTKY Maiixke
30 % e maroTh enientuyHi Hamagu. binbine Hix 20 %
XBOpUX Ha (papMaKOpPE3UCTEHTHY EMiJIeNcCil0 MaloTh He-
eninentuyHi Hanagu. Hasgsaicts [THEC He minTBepmxye i
HE BUKJIIOYAE HASIBHICTh €MiJIENTUYHUX HAMaAiB YU iHIIUX
napokcusManbHux nofiii. Intepec no ITHEC pi3ko Bupic
3aBISKM IIIMPOKOMY BIIpOBamIXeHHI0 Bineo- EEI-MoHiTO-
PUHTY, KOJI1 OyJI0 3’COBaHO, 1110 Y XBOPUX 3 (papMaKope-
3UCTEHTHOIO eTIJIETICIEI0 JOCUTh YacTO CIOCTEPITaloThCs
HeeniJIeNnTUYHI TapoKCcu3MalbHi ctanu [7—9].

Y cumnromaruui eninentruunux Hananis Ta [THEC ic-
HYIOTb SIK BiIMiHHOCTI, TaK i YaCTKOBI 30iru, sIKi MiaTBEep-
JKYIOTh, 1110 He MOXHAa BCTAHOBUTU JiarHO3 Ha MiJCTaBi
onHiel o3Haku abo cumnrTomy. [diarnoctuka [THEC mo-
Tpebye HeBpoJIoTiuHOi (ceMiooris mapokcusmy it EET) Ta
MICUXiaTpUYHOI (IICUXOCOLIiaIbHII aHAMHe3 i TIarHOCTUYHI
kpuTepii) yaromkeHocti. JiarHoctuka [THEC mMoxe rpyH-
TyBaTUCSI HAa KOMOIHAIIISX pi3HUX AJaHuX. [1JIsI BCTAaHOBJIEH-
HSI IiarHO3Y pO3IJISiIaloTh Y CYKYITHOCTI aHaMHe3 TallieHTa,
MOBiIOMJIEHHS CBiJIKiB, BilleopeecTpallilo moiii, 1o Oyna
3po0JieHa poauyaMu UM 3HAHOMMMU, KJIiHiIYHI criocTepe-
xeHHs1, EEI" mig yac HamaniB Ta MiX HamagamMM, a TaKOxX
iHIIN TOJAaTKOBI maHi. 3 OrIsIay Ha HAWOIIbIN MOIIMPEHi
ClieHapil MapoKCcu3MaJbHUX MOJiil Ta KOMOiHallil JaHUX,
1110 3yCTPivaloThCs y KIIiHiIUHIN nmpakTuii, komicis ILAE
3aIpONOHyBajia BCTAHOBUTH YOTUPHU KaTeropii BiporimHoCTi
niarHo3y ITHEC [6, 8].

Moncausi IIHEC — oric naniieHTOM a00 HeKBai(iko-
BaHUM CBiIKOM, HopMasibHa iHTepikTanibHa EET.

Hmoeipni ITHEC (aHaMHe3, KJTiHIYHA KapTUHA, 32 OIIU-
COM POIMYiB, OLlIHKA KJTiIHILIMCTOM Bifle03anucy nomii abo
0COOMCTOrO CIOCTEePEXKEeHHSI, HOpMaJibHA iHTepiKTaJlbHa
EET). 3BiTu maiiieHTiB Ta CBiKiB MOXYTb HE BillOBigaTu
(akTUUHil cemioorii (KIiHIYHIM KapTHHi) MapoKcU3Mallb-
HUX MOIiii, 110 CITIOCTEPIraloThCs.

Kainiuno ecmanoeaeni IITHEC (anaMHe3, KJiHiYHA Kap-
TUHA, KJIiHIYHE CIIOCTePEKEHHSI TUIIOC PYTUHHUI amOyJia-
topHuii 3anuc EET ikTanbHMX momiii, 110 AiarHOCTYIOTHCS
6e3 Bineo). SIk npaBuio, amoynaropHa pytuHHa EET 6e3
Bimeo3amnucy Habarato OiJIbII JOCTYIHA i 3aCTOCOBYETHCS B
DPYTHUHHI MpaKTHIIi.

Jloxymenmoesani ITHEC (aHamMHe3, KJIiHiYHA KapTUHA
toc 3anuc Bineo-EET ikTanmpHMX 1Omiii, 110 JiarHoc-
TYIOTbCST). SIK TOTTOBHEHHS A0 BCTAHOBJECHUX KITHIYHUX
nanux, Bimeo- EEI'-peecTpaliist ikTaabHUX MOMIii, 1110 dia-
THOCTYIOThCSI, 3a0e3neuye HaitHaniHimmit niarno3 [THEC.

€ niarHocTnyHi iHcTpyMeHTU M1 Bepudikauii [THEC 3
BMCOKOIO BipOTiIHICTIO, YYyTJIMBICTIO Ta CrIELUDIUHICTIO —
Novel scale for suspicion of psychogenic nonepileptic sei-
zures [10] ta mnsg mudepenuiiinoi giarnoctuku [THEC it
eniJienTUYHUX HaraaiB — Diagnostic suspicion checklist to
differentiate epileptic from psychogenic nonepileptic seizures
[11], sixi, Ha XaJb, HEe BaJliloBaHi B YKpaiHi.

KpiM MOXI1MBOI KOMOPOIAHOCTI pi3HUX MTAPOKCU3MIB
y nailieHTa, npu HeeeKTUBHOCTI JIiIKyBaHHS ermijiencii
000B’I3KOBO Ma€ OyTH IepeBipeHa ageKBaTHICTh MPU3Ha-
yenHs [THII. [Ipusnavenns [THIT mopocanm mamieHTam
0asyeThCsl TIepeBaXkHO Ha TUITI €IJICNITUYHOTO Haramy.

V tab6n. 1 HaBeaeHo, ski [THIT mpusHavyaioThes 3a1eKHO
BiJl TUITY Haraay y fopociux [12].

Bnacinok HempaBWIbHOI 1iarHOCTUKY (DOPMU eITiIer-
cii Ta TUITY HaTa/IiB MOXJIMBE MMPU3HAYCHHS HealeKBaTHOTO
JIiKyBaHH:1. ToMy TiIbKM MiCJIst BCTAHOBJAEHHS IMTPaBUJILHOTO
nmiarao3y Bubip ITHII BinOyBa€eThcs BimmoBimHO OO0 TUITY
Hanaay/CUHAPOMY i € IPYrolo HalBaXxJIMUBIlIOIO YMOBOIO
IIPaBUJIbHOIO BEAEHHS XBOPUX Ha elriyerncito. I1porsrom
NECATUIIITH (DApMaKOJIOTIYHOTO JIIKyBaHHSI HAKOTTMYEHO Oa-
rato mokasis, 110 reBHi [THIT MaioTh Kkpaliy e(heKTUBHICTbD,
a iHmmi — ripury abo B3araii Hee(PeKTHUBHI, a TesIKi MOXYTh
HaBiTh MOCWJIIOBATU HAaMaau i TPU3BECTH JIO CITIJICITUYHOTO
crarycy (tabxa. 2) [13].

[THIT MoXyTh mapagoKcajJbHO TOTipLIyBaTU 4YaCTOTY
HaraaiB a0 BUKJIMKATU HOBI TUIIM HaIladiB y OESKUX ITalli-
€HTiB 3 ermiyerncieto. Lleit peHoMeH Mae Ha3BYy «arpaBallist
eniIeNTUYHUX HanmadiB». MexaHi3Mu MOCUJIEHHS HamaiiB,
BUKJIMKAHOTO MTPOTUHAIAJIOBUMHU TIperiapaTaMu, 31e0ib-
1IOTO HEBiZIOMi Ta MOXYTb OYTU MOB’s13aHi 3i cienubiv-
HUMHU (papMaKOIMHAMIYHUMM BJIACTUBOCTSIMU ITUX TIpe-
rnapariB.

Kniniuna kapTuHa arpaBallii HamaaiB, BUKJIMKAHOT
ITHII, Bxitouae HecnenudivyHy MapajgokcalbHy iHTOKCH-
Kallito, apagoKcajibHi peakilii, eHiiedaonarTito BHACIiI0K
HEBIAIIOBITHOrO BUOOPY MpeIapary 3aJIeKHO Bil TUITY Ha-
namy abo cuHapomy. Xo4a 0ys10 IMOCTY/ILOBAHO KiJTbKa MeXa-
Hi3MiB mocwieHHs HanafiB, BukiukaHoro ITHII, ocHoBHi
MeXaHi3MH il TIperapariB, 110 BiAIOBIAAIOTh 3a TOCUJICHHST
HamajiB, 3aJIMIIAI0ThCA 3ae0inbiioro HeBigomumu. I[THIT 3
KiJIlbKOMa MeXaHi3MaMH Jiii, TIMOBipHO, piflllie MOXYTb BU-
KiukaTu arpasalito HanamiB. ITHII, siki arpaBytoTh Hamaau,
YacTille MaloTh JIUIIIE OOWH Y1 IBa MEXaHi3MMU [Iii, a0 1o~
CUJIEHHSI Tiepenayi, onocepeaKoBaHo1 Y-aMiHOMACIsIHOIO
kucaororo (FAMK), a6o 61okany Hampyro3zaaexXHUX Ha-
Tpi€eBUX KaHaJiB [14].

V 1aba. 2 naBeneni ITHII i3 moTeH1iagoM arpasaliii ae-
SIKUX TUTIIB HamaiB abo cuHapoMiB erierncii [ 13], ane ciin
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Ta6nuys 1. NMpusnaderHHs MHI1 3anexHo Big Tuny Hanagpy (agantoBaHo 3a NICE, 2025)

- A ofaTKoBa MpoTunokKa3saHHs i 3a-
Tun Hanagy 1-wa AHIA 2-ra nivis Mo- uTgpaniﬂ, ﬂO,EIaTKOBa Te- cT':)poru ANs BUKOpUC-
MOHoTepanii HoTepanii 1-wa nivis panisi, 2-ra niHis e
leHepanisoBaHi Jlamotpu- - Kno6aszam?® Bpueapauetam® 3a HasBHoCTI abcan-
TOHIKO-KIMOHIYHi IDKUH NamoTtpupxmH | Jlakozamig ciB a60 MiOKJTOHIYHMNX
JleBeTupade- JleseTupaueTtam | ®eHobapbiTan Hanapjs, 30Kpema rnpu
Tam Mepamnanens Mpumigon® FOBEHISbHI MIOKINOHIYHIN
Banbnpoart’ Banbnpoart’ BeHzobap6itan eninencii, cnig yHukatu
Tonipamat? 3oHicamig, Takux npenapartis:
3oHicamig, - KapbamaseniH
- rabaneHTvH
- NaMOTPUIXKMH (Npw
MiOK/OHIYHUX Hanagax)
- OKCKapb6aseniH
- (PeHITOIH
- NperabéarniH
- TiarabiH
- BiraéaTpuH
®okanbHi Hanagun | JlamoTpu- Kap6amaszeniH | Kapb6amaseniH | Bpueapauetam®
3 eBOMOLIE 00 | OXKWH Okckap6ageniH | Jlakozamig, LleHobamat?®
6inatepanbHUX JleBeTupaue- | 3oHicamig NamoTtpupxuH | Ecnikap6aseniHy
TOHIKO-KJTOHIYHUX | TaMm Jakosamig JleBetupauetam | auetar?®
a6o 6e3 Takoi Okckap6aseniH | [MepamnaHens
Tonipamat? Mpera6anin
3oHicamig deHobapbiTan
®DeHiToiH
Banbnpoar!
Tiara6in®
BirabatpuH
MioknoHiyHi Ha- IleBetupaue- | Bpueapauetam® | BpuBapauetam® JlamMoTpumKnH Moxe
nagu Tam Kno6aszam® Kno6aszam® 6yTV ePEKTUBHUM, a
Banbnpoar! KnoHasenam KnoHasenam MOXe MocunoBaTh Mio-
JNlamoTpuoxmH | JlamoTpmaxXuH KMOHIYHI Hanaau.
®eHobap6iTan | DeHobapbiTan 3ab0pOoHeHi ons BUKO-
Mipauetam Mipauetam pUCTaHHS:
Tonipamat? Tonipamar? - Kap6amaazeniH
3oHicamin 3oHicamin - rabaneHTuH
- OKCKapb6aseniH
- (PeHiTOoIH
- nperabéarniH
- Tiara6in?®
- BirabaTpuH
AbcaHcu ETocykcumig | JlamoTpuoXmH 3ab0opoHeHi oNst BUKO-
JleBeTupauetam pUCTaHHS:
Banbnpoart’ - KapbamagzeniH
- rabaneHTuH
AbcaHcu y no- Jlamotpu- Etocykeumig? - OKcKapbaseni
€0HaHHI 3 IHWMMW | KWH - DEHITOIH
Hanagamm JleBeTupave- - thbeHobapbiTan
Tam - nperab6arniH
Banbnpoar' - Tiara6iH®
- BirabaTpuH
TOHiYHI 1 aToHiYHI | JTamoTpu- Kno6asam ®enbomat?® 3ab0opoHeHi Ans BUKO-
Hanagu IKUH Pycinamig® pUCTaHHs:
Banbnpoar! Tonipamat? - KapbamaaeniH
- rabaneHTuH
- OKcKap6aseniH
- nperab6arniH
- Tiara6in?®
- BiraéaTpuH
lMpumitkn: '— Banbnpoar 3 ypaxyBaHHSIM 3acTepeXeHb AJ1s XIHOK Ta piBYaT-nigniTkis; °— rtonipamart y XiHOK

TiSIbKU 32 yMOBM Nporpamm 3ano6iraHHs BaritHocTi; *— He mae peecTpauii B YKpaiHi.
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3a3HAYMTH, 1110 TIEPeJTiK He MOXe OyTU TTOBHUM, TOMY 1110 B
KJIiHIYHIM MpaKTULli CIIOCTEePIraloThCsl papyUTETHI (DEHOMEHU
arpaBallii HamamiB.

ITpuunHO0 HeKypabeJbHOCTI eriierncii, KpiM 3acTo-
CyBaHHS HealleKBaTHOIo KiiHiuHii curyauii [THII, moxe
Oytn HekopekTHe no3yBaHHs [THII: 3a3Buuait npenaparu
MPU3HAYAIOThCS B I03YBaHHSX, HUXKUMX 32 TepareBTUYHI,
a pillleHHs PO MPU3HAYEHHSI OLIbII BUCOKUX T€PATIeBTUY -
HUX 103 TIpu HepocTaTHil epexkTuBHocTi [THIT mst komi-
HilMcTa € pyOiKOHOM, SIKMI Maiixke HEMOXJIMBO 310JIaTH.
Kpim Toro, micist 1oCsITHEHHSI KOHTPOJIIO HamaliB qyXKe
yacto no3y ITHII 3HuXyoTh HeBUIIpaBAaHO LIBUAKO, 1110
MPU3BOJIUTD IO BiTHOBJIEHHs HananiB. [Ipenmapatu MarOTh
MpU3HAYaTUCS B TEPANeBTUYHUX 103aX, 3 ypaXyBaHHSIM
JIiKapchKUX B3aeMoili. Ha mpeBenmkuii xxanb, JOCi icHye
JyMKa, 1110 HU3bKa UM HaJIHM3bKa 1032 Tperapary € Oibll
oe3neuyHoo. Yci 6e3 BuHaTKy [THIT MaroTh mpoTrHanamnoBy
IO TiJIbKY B TEPANieBTUYHUX TO3YBaHHSIX, i TPU OTPUMaHHI
YaCTKOBOI KJIIHIYHOI BiIMOBIAi afeKBaTHUM i JOLIJIbHUM
KJIiHIYHUM pilleHHsIM € 30iabieHHs no3u [THIT no makcu-
MaJibHO TiepeHocumoi. s ontumizaliii nozyBanHs [THIT
Ta PO3YMIiHHS iX MIKJTIKAPCHKUX B3a€EMOMIIN € IHCTPYMEHT
TepareBTUYHOTO JIIKAPCHKOTO MOHITOPUHTY.

Ile meTon, 10 MO3BOJISIE MiAiOpaTH iHAUBiAyadbHY
edexruBHy 103y [THIT 6e3 po3BUTKY IPU 1IbOMY TOKCUUHUX
edekTiB. MeToa 6a3yeThcsl Ha BUMipIOBaHHI KOHILIEHTpaLLil
JIIKapChKOTO IIpeIapary B KPOBi B Pi3Hi IIPOMIXKHU Yacy
MicJist HOro BBEIEHHS B OPraHi3M 3 METOIO0 BU3HAYEHHS Bill-
MOBiMHOCTI 1i TepalleBTUYHOMY [IiaIlla30HYy i BUPOOJICHHS
peKoMeHalii 3 KopeKlilii pexxuMy J1o3yBaHHs [15].

Konuyenuis mepanesmuunoeo dianazony. TeparieBTUMHUIA
Jiara3oH po3po0JIeHNT Ha OCHOBI MOITYJISILIIHOI cTaThC-
TUYHOI KOHIIETILIii, siKka repeadavae, 1110 B pa3i JOCSITHEHHS
MeBHOI KOHIIEHTpALIil ImperapaTy B KPOBi, IIIO BiAIIOBiIa€e
TepareBTUYHOMY [liala3oHy, JiKyBaHH: Oyne epeKTUBHUM,
a 1mo0ivuHi eheKTr MiHIMaJTbHUMU.

KoHTpoJib HanaiiB 4acTo AOCSTAETHCS MPU KOHIIEH-
Tpallii HUK4Ye 3a TepalleBTUUYHMI Miama3oH, a y JesIKUX

MMAIi€HTIB MOXe OYTH YCITIIITHMM TiJIbKW IPU TOCSTHEHHI
KOHILIEHTpalliif Bulle 3a Takuil. KpiM 11boro, NesiKi narieHTu
BiIUyBalOTh TOKCUYHI e(DeKTH IpY KOHLIEHTPALisIX, 110 He
BUXOSATH 3a MeXi TepareBTUYHOTO Jliala3oHy, TOMAi SIK Y
IHIIMX TOKCUYHI e(peKTH He CIOCTepiraloThCs Mpu a03ax,
110 MEPEeBUILILYIOTh TeParieBTUYHMI Jlialta3oH.

TepaneBTUYHMI nianma3oH MOBUHEH PO3MISIAATUCS SIK
OpIiEHTHP, a KOHIIEHTpAIIis mpemapaTy B IJIa3Mi — OLIi-
HIOBATUCS B KOHTEKCTI KJIIHIYHUX CUMIITOMIB i mepeoiry
3aXBOPIOBAHHS.

KonuenTpauist ITHIT y mna3mi KpoBi — 11e KiIbKiCTb
npenaparty (B OIMHULISIX BUMiIpy Macu), pO3UMHEHOTO B
onuHULI 00’eMy T1a3Mu. [ BU3HaAYeHHSI KOHIIEHTpalIil
ITHIT Takox 3acTOCOBY€ETHCS MOHSITTS «PiBEHb Mpenapary
B IJIa3Mi». YKMBaIOThCS TaKi OMMHUILI BUMipy KOHILIEHTpALIil
AHTHUKOHBYJIbCAHTIB B IJIa3Mi KPOBi: Maca/00’eM — MKT/MII,
MKMOJIb/MiI. TepaneBTUUHMIA Mianma3oH BU3HAYEHUI I
6ararbox ITHIT [15].

[ToxazaHHsSIMU 17151 TPOBEACHHSI TeParleBTUYHOTO JliKap-
cbkoro moHiTopuHry [THIT y xBopux Ha eniznierncito € 3MiHa
II03yBaHHsI, TOPrOBOI MapKu, CYIMyTHbOI Teparlii, 1110 Ipu-
3BeJIa J10 MOTipIIeHHs CTaHy; Hee(heKTUBHICTh Y1 HE0CTAT-
HsI e(PEKTUBHICTD Teparlii pyu 3aCTOCYBaHHI aJleKBaTHUX
I103; 3aCTOCYBaHHs BKpait Bucokux no3 ITHII 3 xopomnm
edexrom; nmooGiuHi aii [THIT (TokcuuHi); mosiBa cyrnyTHbBOT
MaTOJIOrii Ta HEOOXiAHICTh MPU3HAYEHHS TOBIrOTPUBAIOL
CYIYTHBOI Tepallii; BariTHiCTh; MiATBepIKEHHS a00 3arepe-
YeHHS KOMITTa€HTHOCTI [16].

Oco0yMBe i YacTo MPOBigHE MicClie cepen IMPUINH He-
KypabeJIbHOCTI eIiJiencii MocigarTh MpooJeMHU MaLi€EHTIB 3i
CIOCOOOM XUTTS — MOTAHUI KOMILJIAEHC, HEAOTPUMAHHS
pexXuMy JIiKyBaHHSI, BXXMBaHHsI aJIKOTOJIIO Ta/abo HapKo-
TUYHUX PEYOBUH, HEAOTPUMAHHS PEXUMY COH — HeCMaH-
Hs To11o0. He3Baxkatoum Ha BeJTMUYE3HY aKTyaJIbHICTh IIbOTO
acreKkTy HeKypabeJIbHOCTi, IOMY MPUIISIETCS AYXKe MaJlo
yBaru.

BOO3 Buziise Taki BUMipy HEKOMITJIAEHTHOCTI Malli-
€HTIB: MOB’sI3aHi 3 MalliEHTaMH, OB’ sI3aHi 3 0COO0JMBOC-

Ta6nunuys 2. lNMpuknagv MHI i3 noteHuianom arpaBadii gesskux Tunis Hanagis abo cuHApomiB eninencii

MHMN

ArpaBaLis Hanapgis

Kap6amaszeniH

ABcaHcK, MIOKIOHIYHI, reHepani3oBaHi TOHIKO-KIOHIYHI Hanaau

[abaneHTuH AbcaHcn, MIOKIMOHIYHI, cMHapoMm JleHHokca — [[acTo

FlaMOTPHIKIH MioKnoHi4Hi, CUHIPOM JjeHHcha — [acTo, toBEeHiINbHa MiOKJ‘IOHi:-IHa eninencis, CMHOPOM
[paBe, [obposiKicHa eninencis 3 LeHTpanibHO-CKPOHEBUMM Cnaikamm

JleBeTupauetam AbcaHcu

Bira6atpuH AbcaHcu, MiOKNOHIYHI, cMHapom JleHHokca — [facTo, cungpom Opase

Okckap6aseniH

MioknoHiyHi, cuHopom JleHHOKca — acTo, BeHiNbHa MIOKIOHIYHA eninencis

DeHiToiH

AbBcaHcn, MIOKMOHIYHI, cMHOpoM JTeHHOKca — acTo, BeHiNbHa MIOKSOHIYHA eninencis

Banbnpoesa kucnota

AbcaHcn, BobposikicHa eninencis 3 LeHTpanbHO-CKPOHEBMMIN Cnankamu

Tiara6iH AbcaHcu
Ta6bnuys 3. TepaneBTnyHui giana3oH MHI1 (mkr/mn)
CcBz PB PHT VPA ETS CzP LTG LEV OXC TPM
4-12 10-40 10-20 50-100 40-100 | 0,02-0,08 3-14 6-20 13-28 2-25
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TSIMU 3aXBOPIOBAaHHS, OB’ s13aHi 3 JIiKyBaHHSIM; (PaKTOpH,
MOB’s13aHi 3 0COOJMBOCTSIMU CUCTEMU OXOPOHU 310pPOB’A, i
colioekoHoMiuHi hakTopu [17, 18]. BinblIicTh mocaimkeHb
CTOCYIOTHCSI OKPEMUX aCTeKTiB KOMIUTaeHCy. JloCmiKeHHS
A. Conquest et al. [17] oxomio0Th BCi BUMipHU, SIKi BUIi-
nsie BOO3 (puc. 2), TakoxX MPOINOHYE OCHOBHI HATIPSIMKU
BIUIMBY Ha HUX (puc. 3). OCHOBHI BUCHOBKMU 11bOT'O TOCJIi-
IDKEHHS B CTUCIIN (popMi BUTTIImaIOTh Tak. MixX ¢pakTopa-
MU, TIOB’SI3aHUMM 3 TMalliEHTOM, HOro CTaHOM, Tepalli€lo,
CHCTEMOIO OXOPOHU 300POB’S Ta COLliaIbHO-eKOHOMIiu-
HUMM (haKTOpamMy BUSIBJIEHO CKJIa[Hi B3a€MO3B’SI3KH, SIKi
MaloTh 3HAaYHUI BIUIMB Ha noTpuMaHHs pexumy [THII y
KpaiHax 3 BUCOKUM piBHeM moxony. [limmiTkoBuii Bik aco-
LIIIOETHCS 3 YACTUM HEIOTPUMAHHSAM PEXUMY MPUiOMY
TTHII, 30kpemMa yepe3 BiICYTHICTh crieliali3oBaHUX Bil-
TiJIeHb IS MiaTiTKiB. Po3po0Ka aaropuTMiB rnmepexony Bif
neniaTpuIHoro axiBIis 10 TOPOCIOTO EMiJIeNTOI0Ta MOXe
OyTH BKpali KOPUCHOIO IJIs BUPIIIEHHS i€l IpobaeMu
3aBISIKU TMOJIIMIIEHHIO 3HAaHb 111010 KEPYBaHHSI aBTOMO-
OineM, BXXMBaHHSI HAPKOTUKIB, aJIKOTOJIIO Ta BariTHOCTI.
IlepexiaHi KJIiHIKM MOTUBYIOTh MiUTITKIB i MOJIOJUX JIIO-
nei eeKTMBHO KOHTPOJIIOBATH BIIACHUI PEXUM TTPUITOMY
JIIKiB, i IIMPOKUI Ta PiBHUI TOCTYI M0 TaKUX KJIiHIK Ma€
OyTU mpiopuTeTHUM NuUTaHHAM. CIil Bin3HAUUTH, 1110 MO-
JIOJ1i YOJIOBIKM (IMiTITKKU) MEHILIE TOTPUMYIOThCS IPUITOMY
ITHII, Hix xinku. [To6iuHi eheKTu, moB’s13aHi 3 MeaAUKa-
MEHTaMu, OYJIU OJIHI€EI0 3 OCHOBHUX MTPUYUH HEJOTPUMAH -
HSl peXUMY JiKyBaHHsI, MPO SIKY MOBiIOMJISIIIOCS B 1IbOMY

nmocmimkeHHi. LlikaBo, 110 Menu4Hi MpaliBHUKA MOXYTb
nepeOiIbLIYBATH BILUTMB MOOIYHUX e(eKTiB Ha JOTPUMAHHS
pexumy JiKyBaHHs. Jlemnpecis i TpuBora € MoIMpeHUMU
cepel JIIoNIeit 3 eIiJIeTICi€l0, i B IIbOMY JOCIIiI;KeHHI BBazKa-
JIOCsI, 1110 BOHU BIUIMBAIOTh Ha JoTpUMaHHs pexumy TTHIT.
Bkpait Bax11BoO, 11100 JIIOU 3 €TIIETICIEI0 PEeTYISIPHO TTPO-
XOJIMJIM OOCTEeXEHHSI Ta JIiKyBaHHSI PO3J1ajliB HACTPOIO Bill-
IMOBiAHO IO MiXHapogHUX pekomeHmaliii. [Ipobaemu 3
BaTiTHICTIO: YaCTO XXiHOK OiJibIlle TypOYyIOTh HAITaau IilT yac
BariTHOCTI, HiX TepaToreHHicTh, moB’s13aHa 3 [THII ado
K HaBMaku. 3a0ynbKyBaTIiCTh € HAMYACTIIIIO MPUYMHOIO
HenoTpuMmaHHs pexxumy I[THII, nmpo siKy nmoBimomisiioTh
nauieHTu. BrpyyaHHsi, 3acHOBaHi Ha 3BUYLIi, SIK-OT BKJIIO-
YEHHS JIiKiB Y IIOACHHUI pO3MOPANOK IHS (HapUKIIal,
MIPUIOM JIiKiB MiCJIs YMIIEeHHS 3y0iB), 4acTO JAIOTh Kpallli
pe3yJbTaTu, HiX Ti, 110 CIIPSIMOBaHi Ha CTaBJI€HHS, 3Ha-
HHS Ta epeKoHaHHs. TakuM 4YMHOM, BUCOKOe(hEeKTHUBHA
Ta HeJopora CTpaTerist MOMIMIIEHHS JOTPUMaHHS PEXUMY
MOXe€ BKJIIOYaTH CTBOPEHHS MEPCOHATI30BAHUX 1LIOJIEHHUX
PO3TOPSAKIB [JI51 TIALLIEHTIB, SIKi MICTSTh ITePCOHATI30BaHI
MiAKa3Ky 1100 NpuiioMy JikiB. HasiBHicCTh, yacToTa Ta
TSDKKICTh HaIlaliB y Pi3HUX IMAlli€HTIB 30BCiM MO-pi3HOMY
BIUIMBAIOTh HA PETYJISIPHICTh MPUAHATTS JIiKiB Y LIbOMY
JOCJIIIXKEeHHi, TOOTO MOXYTh CIIPUSTH SIK 3HAUHOMY ITOJIIT-
LIEHHIO PEXXUMY MPUIOMY, TaK i 3HAUHOMY MOTipIIEHHIO.
3BaxalouM Ha Te, 1110 (papMaKoOpe3UCTeHTHA eMiIencis
BU3HAYAETHCS K HEBllaua aJeKBaTHUX CIIPOO BUKOPHUC-
TaHH$ [IBOX MEPEHOCUMUX, HAJIEXKHUM YMHOM MiniOpaHux

MoB’A3aHi 3 nawljieHToM:
— CMNoCib XUTTS, eTan XUTTa Ta co-
LianbHi HOpMU;

Mor’sa3aHi 3 Tepanieto (nikap-
CbKMMM 3acob6amm):

— NOGIYHI eheKTM Ta 3aHEMOKO-
€HHS Woao NikapcbKux 3acobis;
— CKITagHWIA peXxunm JO3yBaHHs;
— BiANyCK Nikapcbknx 3acobiB Ta
Ha3BM Npenaparis;

CouianbHi I eKOHOMIYHO-COLLi-
anbHi peTepMiHaHTX 300pPOB’S

— 3ab6yabKyBaTiCThb;

— iHAMBIgyasnbHi 0CO6MBOCTI 1
emouji;

— YSIBNIEHHA NPO CTaH 300POB’s;
— piBEHb Mean4HOi rpaMOTHOCTI;
— uini Ta MoTMBAaLifA LWOoJo OoTpU-
MaHHS PEXMMY NiKyBaHHS.

— HafaHHA Megu4yHUM npawiB-
HUKOM iHGbopMaLii NPo Nikapcbki
3acobu.

[T’'AaTb acneKkTiB 4OTPUMAHHSA
peXxumMy npuinomy nikapcbKux
3aco6iB npu eninencii

— HasABHICTb MepeXxi NiATPUMKN;

— cTurMaTuaadis Ta nparHeHHs Big-
noeigaTtu couiasibHUM HopMaMm;

— TVN 3aMHATOCTI;

— MOX/IMBICTb OTPUMYBaTV Mean-
Hy Oornomory Ta fikapcbki 3acobu;
— BigfaneHicTb.

MoB’saA3aHi 3 KNiHiYHUM cTaHOM/3aXBOPIOBAHHSAM:
1) CNPUNHATTA 3aXBOPIOBAHHS Ha Pi3HNX eTanax

eninencii:
— MPURHATTA diarHoay;

— HOBWW giarHo3 notpebye nepiody ajanTawi;
— yacToTa Hanafis npv BCTAHOBIEHOMY fiarHo3i

eninencii;

— cy6’eKTMBHA TAXKICTb Hanagis (Tvun eninencii/

Hanapgis);

— cy6’eKTnBHA noTpeba B NikapcbKux 3acobax;

2) cynyTHi 3aXBOPIOBAHHSA:

— KOTHITMBHI MOPYLUEHHS i Npo6nemMu 3 nam’aTTio;
— 3M10BXMBAHHS MCMXOAKTVBHMMMN Pe4OBMHAMM Ta

ncuxidHi posnaau.

— YeCHICTb;

navujieHToM:

Mop’a3aHi 3 MeAMYHUM NpaLiBHUKOM/CUCTEMOIO
OXOPOHU 3[0pPOB’s:

1) dhopMyBaHHS CTOCYHKIB i3 NaLjieHToM:

— MOX/MBICTb KOHTAKTyBaTN 3 MEANYHMM MPAaLiBHUKOM;

2) 6ap’epun y CTOCYHKax MiXX MeANYHUM NPaLiBHUKOM i

— BIOYYTTA MapHOCTi 3ycusb;

— naTtepHanicTcbKi NOrnNsam Ta MoBa;

3) KoopAnHauia MegnYHUX NOCHyr:

— OOCTYMNHICTb JOMOMIKHOIrO NepcoHany;

— iHTerpoBsaHi Megu4Hi nocnyru;

— KOMYHiKaLif MK MeAMYHUMU npauiBHUKaMu;

4) NnepeBaHTaXEHICTb CUCTEMMN OXOPOHM 300POB’s:

— YacToTa KOHTPOJIbHUX OMNSAIB Ta MOXIUBICTE OTPU-
MaTu KOHCYyrbTaLlito;

5) noBipa [0 CMCTEMWN OXOPOHM 300POB’S.

PucyHok 2. @akTopu, Lo cnpuUsitioTh Ta NepeLUKOAXaloTb JOTPUMAaHHIO pexxumy rpuiomy IMHIT 3 Toukn 30py
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1 BUKOPMCTaHUX CXEM IIPOTUEIIICIITUIHUX IIpeTaparTiB (Ha
cboronHi — [THIT = ASM) y Burisiii MoHOTeparii 41 B
KOMOiHamiil AJIs1 JOCATHEHHSI CTiiKOI BiICYyTHOCTI HaIlamiB,
HeoOXiTHO BUKJTIOYMTH BCi BUILIEHABEJACHI TPUYMHU HEKY-
pabebHOCTI TMalli€HTa 3 eIiJIeTNICIi€I0 i TiIbKM MOTiM BCTa-
HOBJIIOBATH JAiarHo3 ¢hapMakope3ucTteHTHOCTI. Lle Bu3Ha-
YeHHs Mae 0arato nepeBar — MOXJIMBICTb BCTAHOBJIEHHS
IiarHO3y (hapMaKOpPEe3UCTEHTHOI emiiercii (0co0IMBo mpu
oKaTbHUX eMiJIETICISIX Y TOPOCTNX); MOXIIUBICTb PO3POOKH

TepaIreBTUYHOI TAKTUKHU IIPU (papMaKOPEe3NCTEHTHIN eITi-
JIETICi1; MOXJIMBICTb PO3POOUTHU TiarHOCTUYHUIA aITOPUTM
IIJIs TTALi€HTIB 3 (hapMaKOPE3UCTEHTHOIO eIiIeIICiE0; B1-
pOOJICHHS aeKBaTHUX KPUTEPIiB ISl CBOEYACHOTO HaIpaB-
JICHHSI XBOPHUX Ha eIliJIeTicilo Ha XipypriuHe JikyBaHHs. He-
3BaXkKarouM Ha Te, 110 caMi aBTOPH OMYCKAOTh MOXJIUBICTh
3MiHU LIbOTO BU3HAYEHHS, BOHO € 3araJbHONPUNHSITUM Ta
pexoMmeHnoBaHO ILAE K y pyTuHHI# KITiHIYHII TpaKTHUIIi,
Tak i JJisl TPOBEIECHHS KIiHIYHUX JOCTIIKEeHb 1 3HAMUILLIO

MoB’aA3aHi 3 nawljieHToM:

— dhopMyBaHHS 3BUYKM: 3a-
oxo4yBaTW NauieHTiB BKOYATH
nNpuWMOM NiKiB [0 yCTaneHoro
pO3MopsAKyY, Hanpuknag nig yac
YULLIEHHS 3Y6iB;

— PO3MilLeHHs: 36epiraTu nikap-
CbKi 3ac06u Ha BUOHOMY Ta ner-
KOOOCTYMHOMY MicCLji, 30Kpema Ha
Tymbou4Li (Le cnig pobutn nuwe
TOAI, Konu ue 6e3neyHo);

— MarTu 3anac npenaparis y
JOCTYMHOMY MicLi (aBTOMOGinb,
ramaHeLb);

— BCTaHOBOBATU HaragyBaHHs/
OYAUITBbHUIKNY;

MoB’A3aHi 3 KNiHIYHUM CTaHOM:

— BMKOPUCTOBYBATM iNOCTPOBaHI Ao-
BiJHVKM NikapCbKMx 3acobis i3 306pa-
XXEHHSAMM TabneTok, o6 JoNoOMOrTr
nauieHtam i3 npoénemamv nam’aTi Ta
CYMYTHIMU KOTHITUBHUMW 3aXBOPHOBAH-
HSAIMW pO3Mi3HaBaTK CBOI NiKK;

— BMKOPUCTOBYBATM Y3rofpKeHi Ha3Bu
niKkapcbKnx 3aco6iB Nif, Yac CrinkyBaH-
HA 3 NauieHTamu;

— perynsipHo NPOBOAUTU CKPUHIHT Ha
po3nafn HacTporo Ta KOrHITUBHI pO3-
nagv (Hanpuknag, 3 BUKOPUCTaHHAM
wkan PROMs-NODD-E, EASI);

— HanpasnATU JO HEMPOMCUXONOriy-
HWX Ta NCUXiaTpUYHUX CryXo6, Konm €
nigo3pa Ha posnaau HacTpoto.

CouianbHi/eKOHOMIYHi:

1) Mepexi NigTpUMKK:

— 3a0Xx04yBaTW YneHiB CiM’i
BigBigyBaTV npuiomu;

— pornomaraTty y 3a6e3neyeHHi
OOMalLLHbLOro Jornsaay Ta nig-
TPUMKM, KON Lie NOTPI6HO;

2) 3aHATICTb!

— HagasaTu iHhopmadito Wwono
pexumy [O3yBaHHS Npuv 3MiHi
3BWYHOIO PO3MopsaKy, Hanpu-
Krag nig Yac BnaluTyBaHHA Ha
HOBY pPOGOTY;

— 3a0xo4yBaTu 3BepTarTucs

no MeAV4Hy OOMOMOry nif Yac

— BUKOPUCTOBYBATMN 3aCTOCYHKM
Ana cmapTdoHa Ans BiACTeXeH-
HSl MPUIOMY NIKAPCbKMX 32CO06IB i
NpU3HaYeHsb.

[’aTb acnekTiB NPUXUNBLHOCTI A0 NiKY-
BaHHA — KNiHi4YHi BTPy4aHHs

3MiHV 3BUYHOMO PO3MopAaKY;
— HapgaBaTu iHdhopmauio Npo
NiATPUMaHHS 300POBOro PO3Mo-
PAOKY OHSA Ta 3BMYOK.

MoB’a3aHi 3 Tepanicto (NikapcbkuMm 3a-
co6amu):

— perynapHo ouiHoBaTK No6ivHi edhekTn
npenaparTie (Hanpuknag, 3a JOrNoMOro
wkan PROMs, LAEP);

— HagaBaTu hapmaueBTUYHI 3acobu-nia-
kasku (Hanpvknag, Webster Paks, Ta-
6neTHULi) Ana gonomory B opraHisdauii Ta
3anam’AToByBaHHi NMpunomy.

OcsiTa:

— HapaBaTW YiTKy, MMCbLMOBY 1 NepcoHani-
30BaHy iHdhopmaLito Npo nikapcbki 3acobum
Ta HaB4aTW LWOAO BUMOr [0 J03YBaHHS;

— po3pobnATM abo HagaeaTu iHhbopma-
Lito Npo No6iYHi edPeKkTN NPOTUCY[OMHUX
3aco6is (Hanpuknag, pecypc Patient UK —
Epilepsy);

— HapasaTu iHbopmaLlito Npo nepiof Ha-
niBBMBEAEHHSA MiKiB, 06 MiAKPecnuTn Bax-
JIMBICTb PErynspHUX iHTepBanis npunomy.

MoB’a3aHi 3 MegMYHUMU NpaLiBHUKaMU/CUCTEMOIO OXOPOHU
340poB’a

1) CTOCYHKM:

— thopmyBaTK MiLiHI CTOCYHKW MiX fliKapeM i nauieHTom ons 3a-
6e3rneyeHHs 6e3nepepBHOCTI MeaNYHOT ONOMOrK, KoopanHaLii
NiKyBaHHSA 1 BiANoBiganbHOro cTaBfeHHs NauieHTiB 4O CBOro
300pOB’s;

— CTBOpPIOBaTH NMPOCTip 6e3 ocyay OJ15 3a0X0HEHHS YEeCHOCTI Ta
TOYHOrO MOBIQOMJIEHHS MPO BUMAOKN HEQOTPUMAHHS PEXUMY;
— BM3Ha4aTu ocobuCTi MOTMBaTOpM abo eMoLlii nawieHTa, Ha-
npvIKNag ctpax Yn ropdicTb, Ans NigTPUMKN NPUXUIBHOCTI A0
NiKyBaHHS;

— 3abe3snevyBaTtu KynbTypHO 6€3MneYHy 1 KOMNETEHTHY Mefmny-
Hy [OMOMOrY;

— 3abe3snedyBaTtu NOCnyr1 NigTPUMKK nepexoay Bif AUTAYOI 40
[0pOCnoi MegnYHOi AONOMOrv AN MONoAUX NMOAEN;

2) JONOMIKHUI nepcoHarn:

— 3abe3nevyBaTy HasiBHICTb JOMOMIKHOIO nepcoHany (mea-
cecTpu, haxiBui 3i B3aemogii 3 npeacTaBHMKaMu KOPIHHMX Ha-
pogis, cneuianict 3 EElN ans HagaHHA nauieHTam NigTpumMKun 3
nUTaHb, NOB’A3aHNX i3 3aCTOCYBAHHAM MiKapCbKMX 3aC06iB;

— 3HaTW NpPOo QOCTYMNHI ANs NauieHTiB NporpamMn rpomMaacbkoro
MeCECTPMHCBHKOro AOrMsay;

3) iHTerpoBaHi MeauyHi nocnyru:

— BMPOBAaOXyBaTW MiaHy BEAEHHS MauieHTIB i3 XPOHIYHMMM 3a-
XBOPIOBAHHSAMM Ta MiATPUMKM NCUXIYHOIO 300POB’S;

— BMKOPUCTOBYBATK (hapMaLleBTUYHY MNiATPUMKY Ta MPOBOAUTHU
nepeBipKy MeaVKaMeHTIB yaoma B pasi BAHMKHEHHSI Npo6nem i3
nikamu;

— KOHTPOOBaTW MPUXUIBHICTL [0 Tepariii WASXOM ChiflkyBaH-
HA 3 hapMaueBTaMm Ta NEPEBIPKN PErynspHOCTI MOHOBIIEHHS
peuenTiB y cuctemi My Health Record.
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CBOE€ BimoOpaxkeHHS B YKpPaiHCHKHMX IIPOTOKOJIAX diarHOC-
THUKM 1 JTIKyBaHHS €ITLJIETICIiA.

151 mosiCHEHHST pO3BUTKY (papMaKope3uCTEHTHOCTI
0yJ10 3aTPOTIOHOBAHO KiJIbKa TeOpiil: MexaHi3Mu, MOB’si3aHi
3 3aXBOPIOBAHHSIMM, MEXaHi3MM, MOB’sI3aHi 3 JIikaMu, Ta
TeHEeTWYHi MexaHi3MHu. [inoTe3a TpaHCcopTepa CTOCYETHCS
(apMaKOKiHETUYHUX acMeKTiB, 1110 CBiTYaTh PO Te, 1110
HaJMipHa eKCIIpecisi TpaHCIOPTEPiB BUBEIEHHS Ha remMa-
ToeHI1edatiuHoMy 0ap’epi ooOmMexye rnpoHukHeHHs [THIT y
MO030K. AT®-3ajexHi TpaHCIIopTepu 6araThoX Mpernaparis,
po3TalloBaHi Ha amiKaJbHill KJIITUHHI MeMOpaHi eHIoTe-
JiaIbHUX KJIITUH, Ail0Th SK aKTUBHUM HACOC BUBEICHHS,
MepeHOoCsITh YaCTUHY TIperapaTy Ha3aa y KpoB, TUM CaMUM
00MEXyI0UM MMPOHUKHEHHS 6araTboX JiMmogibHUX Mperna-
parTiB y TapeHXiMy MO3KY. 3HIKYIOUM KOHLIEHTpALIilo TIpe-
napaTy B €HAOTeMiaIbHUX KJIiTUHAX, OUTKM-TpaHCIIOPTEPU
0araTboX JIiKapChbKMX 3aCO0iB TAKOX CIPHUSIIOTH IMTOTOKY 3
MO3aKJIITHHHOTO IIPOCTOPY MO3KY B €HIOTe TiaIbHi KJIITUHM.
binblie Toro, 1i TpaHCIIOPTEPU HAAMIPHO €KCIPECYIOThCS
Ta MOXYTb CIIPUSITH Oap’epHiit pyHKil. OTKe, KOHLIEHTpa-
uii [THIT GynyTts HenocTaTHIMM TSI BAHUKHEHHS MPOTH-
eMUIENTUYHOTO MOTEHITiaTy.

limoTte3a MillleHel: TUISTHKY pelenTopiB-MillleHel Ta-
KOXX 3MiHEHi B eMiICITUIHOMY MO3KY, 1110 MOX€e CIIPUYr-
HUTU HEUYTJIMBICTh 10 MpOoTUHaNanoBux epekri. OcHO-
BHUMU MillIEHSIMU CYYaCHUX NMPOTUHAMNAJA0BUX MpenapariB
€ MOoTeHIiaJI3aJIeXXHi I0HHI KaHali Ta HelipoMeaiaTopHi
peuenTopu. ITicasa npoHukHeHHs B mapenximy LITHC npe-
napaTy IIOBUHHI 3B’SI3yBaTUCS 3 ONHI€I0 200 KiTbKOMa MO-
JIEKyJaMU-MillleHsIMU, 11100 3MiACHUTH OaxkaHy difo. Aje
yepe3 MOJIEKYJISIpHI 3MiHU B MillleHsIX MpenapariB, Y4 TO
BHYTpillIHi (rojiiMmopdi3M), U1 TO HaOyTi (BHACIIOK 3a-
XBOPIOBaHHSI, HaIafiB, JikiB Toio), [THII He MmoxyTh 6110~
KyBaTHU 30yKYI0Ui IIOTOKM HATPiro a00 Kabllifo a00 MOCH-
JIUTU TaJIbMyBaHHS$, ortocepenkosaHe [AMK, y nauieHTiB
3 (hapMaKOPE3UCTEHTHICTIO.

[Lle omH1M acreKToM, MOB’sI3aHUM 3 ITaToreHe30M dap-
MaKOpPe3UCTEeHTHOCTI, € CKJIepO3 rilloKamMIla, IoB’sI3aHui 3i
CKpOHeBoIo erienciero. KitiHiuHi 1ocmiakKeHHsI TOKa3yloTh,
1110 (hbapMaKOpPe3MCTEeHTHICTh, TTOB’s13aHa 31 CKPOHEBOIO eITi-
JIETICi€10, 3yMOBJICHA ITOPYIIEHHIM HEHPOTPaHCMICii, OITo-
cepenkoBaHoi riyramarom Ta TAMK. TAMK 3B’s13yeTbest 3i
cBoimu perentopamu TAMK B ta 3HauHO KOHTPOIIOE 30y~
JINBICTH HelipoHiB. Lli cuTHaTbHI KacKaay OImocepeIKOBYIOTh
MPECUHANTUYHY PETyJIsLilo BUBLIbHEHHS HEPOMEIiaTopiB,
a TaKOX MOCTCUHATITUYHE TaJlbMyBaHHS Yyepe3 aKTUBAllilo
KanieBux KaHajiB. KpiM Toro, miaBuileHuil piBeHb I1y-
TaMmary IIif 9ac HaIlaaiB MOXe CIIPUYMHUTU 3arh0esb KITi-
TWH, CHHANITUYHY peopraHi3allilo Ta Mmoaaiblie TOCUICHHS
CYIOMHOI aKTUBHOCTI. TakKiM UMHOM, 3MiHU B eKCIpecii
MPR1, MPR2 Ta iHIIXX TeHiB, OB’ s13aHi 3 YTBOPEHHSIM
pi3HUX CYOOAMHUIIL KaHaIiB a00 PeLieNTOPiB, MOXYThb IIPH-
3BeCTH 10 (hapMakope3ucTeHTHOCTI [19—21].

st BU3HaYeHHST (h)apMaKOPE3UCTEHTHOCTI eITiJierncii y
MalieHTa Jlikap Ma€ po3yMiTH MOXJIMBI BapiaHTH KJIiHIiYHO-
o nepebiry 3aXBOproBaHHS MPY MOYATKY JiKyBaHHS eTIiier-
cii. HaitGinp1n nokiaaHy BiAIlOBigb Ha 11€ TMTAHHS JA€ JIOH-
riTiogHe nocmimkeHHs M.J. Brodie et al. [22]. Pe3synsratn
nikyBaHHs [THIT 1098 nauienTiB (1982—2005 pp., TepMiH
CIIOCTEPEKEeHHS — He MeHIIe HixX 2 poku). Bapiant A. Bin-

CYTHICTh HamaiB HeraifHoO abo MPOTATroM 6 MiCSLIiB ITiCJIsT
MOYaTKy JIikyBaHHSI Ta MPOJIOBKEHHSI MPOTSITOM YChOTO T10-
nanbioro crnocrepexkeHHs (n = 408: 37,2 %). Bapiant B.
BinrepMiHoBaHa BifAIoBiAb OijibllIe HixX Ha 6 MiCSLIiB TTicIsT
MOYaTKy JiKyBaHHSI — 0€3 HamaaiB IIPOTIrOM yChOTO I0-
JAJTBIIIOTO CITOCTepexXeHHs (n = 246: 22,4 %). Bapiant C.
TpuBajne KonuBaHHS — IepioAx CBOOOIM Bil HamadiB Mpu-
HalMHi piK 3 HACTYIMHUMM peunrauBamu (n = 172: 15,7 %).
BapianTt D. BincyTHicTh KOHTpOJIIO HamaaiB mpoTsroM 12
MicsiB (n = 272: 24,8 %). TakuM YMHOM, OTITUMAJIbHE Ol1i-
HIOBaHHS e(DEKTUBHOCTI JTiKyBaHHSI MOXJIVMBE TiIbKU Yepe3
6 micauiB micasa npusHadeHHs cxemu TTHII, a miHiManb-
HO MOXJIMBUI CTPOK OLIIHIOBaHHS €()eKTUBHOCTI (ajie He
MePEeHOCUMOCTI) CTAHOBUTH 3 MicCSIli MiC/Isl MPU3HAYCHHS
octatouHoi cxemu [THIT.

Koym My 6aunmo TaiieHTa 3 JoBeIecHOoI0 hapMaKope-
3MCTEHTHICTIO, MU BCE OIHO TTPOJOBXKYEMO TMOLIYKA MOX-
JINBUX TIPUYUH HEKYPaOeJIbHOCTI, TPUALISIIOUN OCOOIMBY
yBary KoMopOigTHOCTi emiIenTUYHUX i HeelieNTUIYHUX
MapoKCHU3MaTbHUX MO,

AJle Hajani KJIiHILUCT, SIKM 3aliMa€eThCI MEHEIXKMEH-
TOM TIALIiEHTIB 3 EITiJIeTICi€I0, MAE PO3YMITH, IO Oyab-
SIKWI TTALEHT 3 (hapMaKOPE3UCTEHTHOIO EITiJIeTICiEI0 MOXKe
pO3rIsIIaTUCs sIK MOTeHIIMHUM KaHIUAAT Ha XipypriyHe
JlikyBaHHs. [Ipryomy NepBUHHY OILIIHKY i anmeKkBaTHE 00-
CTEXXEHHSI Ma€ pOOUTHU caMe HEBPOJIOT UM TICUXiaTp, SIKUA
3aliMa€eThCs Kypalielo Takoro nauieHTa. Lo moTpioHo ms
HamnpaBJeHHs naiieHTa 3 hapMaKope3uCTEHTHOIO eriJier-
ciero Ha XipypriuHe jJikyBaHHs? YiTKe po3yMiHHS TOTO,
1o hapMaKope3uCTeHTHA eIJIeTICisl € TTOKa3aHHSIM IS
HEeUpOXipypTriyHOTO BTPYYaHHS; 110 METOIO XipypridHO-
ro JIiIKyBaHHSI LIMX XBOPHUX € TOA0JIaHHS (papMaKope3uc-
TEHTHOCTI, a He MMOBHE OJy>KaHHS O/pa3y MiCJsl BUMTUCKU
3 HEMPOXipyprivHOTO CTAlliOHAPY; PO3YMIiHHS BU3HAYCHHS
(hapmakope3nCTEeHTHOCTI MPU HAMpaBJIeHHI Ha XipypriyHe
JIIKyBaHHS; pO3YMIiHHSI CEMiOJIOrii HamaaiB (0COOIMBO CKPO-
HeBMX HamaniB). AnekBatHe pyTuHHe EEI-o0cTexxeHHs;
OinbII IIKMpPOKe BUKOpUCTaHHs Bineo- EEI-MoHiTOpUHTY;
IIpoBenenns MPT-nocnimkeHHsT Ha BUCOKOITOJBHUX TO-
Morpadax (1,5 T i Giblie) 3 BAKOPUCTAHHSAM aIeKBaTHUX
Mporpam IOCTiIKEHHST; PO3YMiHHSI, 10 SIKOTO caMe Helpo-
XipypriyHoro LHeHTpy Tpeda HalpaBUTH Nalli€EHTA.

I[ToemnaHHS BCiX IUX YMOB MOXe OyTHU 3HiliICHEHO Y
BCiX 3aKJja/iax creuiaaizoBaHol METUYHOI JOTIOMOTH i3 3a-
JIyYEHHSIM MPUBATHUX MEIMYHUX LIEHTPIB, ajie, Ha Xaib, Y
PYTUHHIIi TpaKTH1li criocTepiraeTbest He yacto. Cin Big3Ha-
YUTHU, 1O HAMPABJISITUCS 10 HEMPOXipYPriuHOTO LIEHTPY MA€
BXXKe 00CTeXKEeHMI Malli€HT, 110 MOTPEOY€E TLTbKY iHBA3UBHUX
METO/iB OOCTEXKEHHS UM BXXE Ma€ BCi OOCTEXKEHHS 3 He-
MipoxipypriuHoi minroroBku. OcobnmuBe Micue cepen dap-
MaKOpPe3MCTEHTHUX eITiJIeTICiii 3aliMae CKpOHeBa eITiJIeTICist:
3 OJHOTO 0OKY, cepen (poKaabHUX eIiJenciii BOHa 3aiiMae
TMPOBiIHE MiClle Y JOPOCIIMX TMAIIEHTIB, Ma€ CrieludiuHui,
JIOCUTBb 100pe BUBYEHU I MeXaHi3M (papMaKoOpe3uCTeHTHOC-
Ti, III0 OIIMCAHO BUIIIE, a 3 iHIIIOTO — 1Ii MAIliEHTH 3a3BUYali €
0e33anepeyHUMHU KaHAUIAaTaMU 1151 XipyprivHOTO JIiKyBaH-
He1. Tomy KITiHIIKUCT Ma€e 1oOpe pO3yMiTH KIiHIYHY KapTu-
Hy CKpOHeBoi eriyiericii. Hamaau npu ckpoHesiii emniiencii
BKJIIOYAIOTh (hOKaJIbHI Hamaay 6e3 mMopyIIeHHs CBiIOMOCTi,
SIK-OT aypa, i (hoKaIbHi Hara Iy 3 MOPYLIEHHSIM CBiZIOMOCTI.
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Aypu € pizHOBHIOM (hOKaIBHUX HaIaiB. PaHimre ix Ha3uBa-
JIA TIPOCTUMU TMapliiaIbHUMU HarajnaMu, 3apa3 — (hoKajlb-
HUMU Hamazamuy 0e3 mopylleHHs cBimoMocTi. BoHn yacto
€ TIOYaTKOBMMHU CUMITTOMaMM Hariaay. HaitnmommpeHirioro
aypoIo € BiIUyTTs IexKaBio ad0 po3jaj IUTyHKa. Takox ma-
LIIEHTH YaCTO BiMMivaloTh EMOILiTHI TOYYTTS CTpaxy, MaHiKu,
TPUBOTU, BiIUyTTS MiAiiOMy Tera0i XBUJi Bi LILIyHKa 10
rpyzeii abo ropiia; «MeTeJIMKM» B XKUBOTI 3 HYIOTOIO € iHIIN-
MU TTOLIUPEHUMHU aypaMu (TOOTO (poKaJTbHUMM HamagaMu
0e3 BTpaTH CBiIOMOCTI), AesIKi MAlliEHTU MOXYTh BiT4yTU
He3BUYHMII 3amax abo cMak. Lleit cuMnToM Moxke MiaBUII -
TU UMOBIpHICTb YpaKeHHSs a00 IMyXJIMHU B TilOoKaMIaabHil
30Hi CKpPOHEBOI YacTKu. [HoMi aypy ayke BaxXko onucaru. Ha
1IbOMY HarmaJ MOXe MPUIMMHUTUCS abo TpaHCchOPMYBaTUCS
y poKabHi Harmaau 3 MOPYIISHHSIM CBiIOMOCTI, SIKi paHilie
Ha3MBaIu KOMIUIEKCHUMHU (CKJIaIHUMMU) MaplialbHUMU.
Ilin yac uporo TUMy Hamamy JIOAMHA MOXe MaTu (hiKCo-
BaHUI «CKJISTHUI1» TOTJIsI, HE YCBiIOMIIIOBaTH ab0 OyTH
30€HTEXXEHOIO 1100 TOTO, 110 BiIOYyBAa€ThCSI HABKOJIO Hel,
MataTH najblisiMu a00 KOBTaTH, IIMOKaTH rydamu. Hanmaau
TpuBatoTh Bix 30 ceKyHI 10 KiIbKOX XBWIMH. MoOXe cIro-
cTepiraTucs He3BUYaitHa 1Mo3a (pyx a00 MOJIOKEHHS PyKH).
Lle MoXe JOMOMOTITU BU3HAYUTH, y SIKili CTPYKTYPi MO3KY
crocTepiraeTbes Haram. JlesKi 11oau TakoxK roBOpsITh Tapa-
0apIIMHOIO a00 BTpavaroTh 30aTHICTh TOBOPUTHU aJeKBaTHO
cutyanii. Ilpo6jsieMu 3 MOBJIEHHSIM YacTillle BUHUKAIOTb,
SIKIIIO HaIlaJy MOXOASTh Bijl TOMiHAHTHOI CKPOHEBOI 4acT-
k. DokanbHUIt Hanaa MOXe TepexXouTH B OilaTepasbHUiA
TOHIKO-KJIOHIYHUI Haman. Hamamu rmpu HeoKOpTUKaIbHI
a00 JaTtepajbHiil CKpOHEBIili emijierncii 4acTo MOYMHAKTh-
cs1 31 CJIyXOBOI aypM, HaIpUKJIaa A3MKIYaHHS a00 TIeBHOTO
3BYKY [23]. HasiBHiCTh TaKO1 KJIiHIYHOI CUMIITOMATUKI Ma€
CMOHYKATU KJIiHILIKMCTA 10 IIOBTOPHOIO iHCTPYMEHTAIbHOIO
TOCTiIKEeHHS UTS 3’ ICYyBaHHS €TIOJIOTII eITiJIeTIcii i minTBep-
JIKEHHSI CKPOHEBOTO TIOXO/KEHHSI HaraliB.

Jlikap, 1110 HampaBJIsie MalieHTa Ha XipypridyHe JiKyBaHHSI,
Ma€ poO3yMiTH, 11O MALiEHT MOTIM MTOBEPHETHCS IO HHOTO i
Oyze noTpedyBaTH 3MiHU TAKTUKY MeHeIKMeHTy. HaBonumo
JIesIKi BJIACHI MipKyBaHHSI Ta peKOMeHAAIIil 100 TAIliEHTIB
micyst XipypriyHoro jtikyBaHHs [23]. Kazatu mpo A0CSKHICTh
peMicii BHACIIiIOK XipypTiqYHOTO JIIKyBaHHS MOXHA TUTbKH 9e-
pe3 pik micist onepatuBHoro BrpydyaHHs (ILAE — He MeH1e
PpOoKy). OLHUTY YCIIIHICTh XipyprivHOrO JIIKyBaHHS MOXHa
paniure. [Ipotsrom mporo poky 3miHa cxemu [THIT Heno-
LIiJIbHA MPY KOHTPOJIi HaTla/iB, 32 BUHSITKOM TaKWX KJIiHIYHMX
curyauiii: npuiiom 6inbiie Hixx 3 [THTT, HasiBHiCTH TOOIUHMX
niii ITHII, s1ki moripiiuytoTh sSIKicTb XUTTs naiieHTa. [1pu
MOSIBI SITUIENTUYHMX HaITaliB OApa3y IIiCJIsT ONePaTUBHOTO
BTpy4aHHs He ciif 3MiHoBatu cxemy [THII. Axio nauient
Ma€ HaIlaau, HaBiTh SIKIIIO BOHU CTAJIX 3HAYHO PidIIMU, Y1
TiIIBKY aypy — JIOLIBHO MEPETJISTHYTH CXeMY JIIKYBaHHS TSt
JIOCSITHEHHST TIOBHOTO KOHTPOJIIO HamaaiB. Yepes pik moBHO-
TO KOHTPOJIIO HaMaiB TaKTHKa Ma€e OyTH Taka X cama, siK y
MAali€eHTIB 3i CTIAKOIO peMici€lo, ajie y BUMaakax moJireparnii
MOXJTMBO MEPETJISTHYTU TTMTAHHS 11010 3HUKEHHST JO3yBaHHS
onHoro 3 I[THIT 3 MoxrBoIo i0ro BiIMiHOIO paHillle HiX Y
XBOPOTO, SIKUi1 He OYB OIepOBaHUIA.

SKi1o namieHT He Mae MoKa3aHb IS XipyprivHOTO JIiKYy-
BaHHsI, Tpeba MpomoBXyBaTu mindip cxem npuitomy ITHII.
Hasgite y my6aikaiisix 2000 poky BigMiueHO, 1110 Tic/sT He-

Bllayi JBOX aleKBATHUX CXEM MOXJIUBUM € JOCSITHEHHS
KOHTPOJTIO HamaniB B 4 % Bunankis [1], y mi3Himmx mgo-
CIIKEHHSIX HABOASTh 6—7 % JOCSTHEHHSI KOHTPOJIIO Ha-
MajiiB y TaKUX KJIiHIYHKUX cuTyallisix [25]. beaymoBHO, mis
JIIKyBaHHSI TaKUX MalliEHTIiB 3aCTOCOBYETHCS IOJIiTepaltis
ITHII. Cnix Bim3HaYMTH, IO YiTKUX PEeKOMEHIAIlIi 3 MOo-
nitepanii ITHIT He icHye, onHaK HABOAMMO JesIKi acCeKTU
nomiteparii ITHII. I1pu HeedexkTuBHOCTI Teparii 1BoMa
[THIT npoaoBXytoTh migbdip cXeMu CIovaTky 3 2, a MoTiM
i3 3 [1HII, sxi epekTHBHI OJ1s TiKyBaHHSI TOTO YU iHIIIOTO
ity HarafiB. KomGinanii 6inbiie Hixk 3 [THIT BBakaioTb-
csl Hee(peKTUBHUMM Yepe3 HEMOXKIMBICTD OLIIHUTU iX B3a-
€MOJIi10 3 HEMUHYUOI0 cymallieto modivHux edektiB. Kom-
6inarii I[THIT 3 pisHuMuU MexaHi3MaMu [ii MalOTh OiIbIITY
e(PeKTUBHICTb, SIKa BUMipIOETHCS TPUBAIICTIO JTIKYyBaHHS, i
MEHILI PU3MKU TOCIIiTaji3allii Ta BilBiLyBaHHS BilAiIeHHS
HEBiIKIagHOI JOMOMOTH, OAHAK MOTPiOHI Momaiblili 10-
CJTIKEHHSI, 11100 MOBHIlIIE 3pO3YMITH POJIb MEXaHi3MiB [Iii B
JIOCSITHEHHI ONTUMAaJIbHUX pe3yJbTaTiB. AKIIo npu3HadyeHi
rpenapaty He TMPU3BOMASATDH 10 KOHTPOJIIO HaIaiB, Jikap
Ma€ MoJyMaTH, YOMY Lie He BAAJIOCH, a TTOTiM o0paTH Tpe-
rmapatTu, 5IKi, Ha ioro IyMKY, MOXYTb OYyTU e(DEKTUBHUMHU.
BoHU MOXyTh MaTU CHiJIbHI M€XaHi3MMU il i HABiTb MaTH OJI-
HaKOBMIT MexaHi3M nii. Jlomarouu HOBI IpenapaTu, MoTpio-
HO 3BaXkaTW Ha MEXaHi3M [iii, ajie mam’siTaTu, 110 MpernapaTu
3 OJJHAKOBMM MEXaHi3MOM il MOXYTb OYTU CUHEPTiYHUMMU.
Heob6xinHo BpaxoByBatn (hbapMaKOKiHETUYHI i (hapMaKo-
nuHamivHi B3aemogii ITHIT mix co6oro i 3 iHImmMMu Jrikap-
CbKMMM 3ac00aMu, 3 HUIMU MOXHa 03HAaHOMUTHUCS 32 TIOCU -
JnaHHsMu: https://www.drugs.com/drug_interactions.html,
https://reference.medscape.com/drug-interactionchecker,
https://go.drugbank.com/drug-interaction-checker, https://
www.webmd.com/interaction-checker/default.htm.

SKI10 MU HE MOXEMO JOCSITTA KOHTPOJTIO HarafiB, MU
MaEeMO BU3HAYMTH 3aBAaHHS HAIIO1 Tepartii — MaKCUMaJIbHO
MOXKJIMBE 3MEHIIICHHSI KiJTbKOCTI Ta iIHTEHCUBHOCTI HaIlaIiB,
3MEHILIEHHS TSKKOCTI HamaliB, SKIIO 116 MOXJIUBO, TOOTO
JIOCSITTH TIO3UTUBHOI TpaHchopMalii Hamamis [26, 27], mo-
JITIIEHHST SIKOCTi KUTTS: 3MEHIIIEHHSI PU3UKY TpaBM, 3HU-
JKEHH$ MOKa3HUKIB iHBaJliaM3allii Ta colialbHOI aganTauii
XBOPOTO, a TAKOX MiHiMi3allii TOOIYHMX e(EeKTiB IIUISIXOM
Mia0opy anbTepHATUBHUX METOAIB Teparil 3 HaMEHIIO0
TokcuyHicTio [13]. Came TOMy Bce OiIbliIe €ITiIeNTONIOTIB
CXWJISIIOTBCSI 10 Tieperisiay AediHilii (hapMaKope3ucTeHT-
HOCTi, HAOUIBII JOKJIAAHUM € KOHCEHCYC iTalilChKUX eITi-
sienrrosioriB. Lle koHceHCycHe NoCTiIKeHHS MaJlo Ha METi BU-
BUMTHU KJIIOUOBI aCIeKTH (hapMaKOpPe3UCTEeHTHOCTI, 30KpeMa
il BU3HAYEHHsI, IIPEAUKTOPU Ta TeparieBTUYHI cTparterii. Y
IIbOMY JTOCTIIKeHHI iTaTiiCbKIX €KCIIEPTiB 3 eMiIeTICii 3armm-
TaJIX TIPO IXHIO IYMKY I1IOJI0 TOTO, SIK BUBHAYMTH Ta JIIKyBaTH
MeIMKaMEeHTO3HO-PE3UCTEHTHY erijerncito. Excnieptu mo-
TOJMJIVCSI, 110 YCITiX JIiIKYBaHHSI TTIOBUHEH BUMipIOBaTUCS He
JIMIIIEe KOHTPOJIEM HaraiB, a i MOJIITIIEHHSIM SIKOCTi JKUTTSI.
BoHu TakoxX peKoMeHayBaIu OLTbII MepCOHATI30BaHUI 10-
[JISII 3 OIJISIMY Ha YHIKAJIBHUI CTaH KOXXKHOTO mallieHTa. Bu-
HUKJIa TBEP/A 3ro/ia 00 BAXJIMBOCTI SIKOCTI XKUTTSI, HasIB-
HOCTI IICUXiYHUX CYITyTHIX 3aXBOPIOBaHb Ta OaraTOBUMipHO1
JIOTIOMOTY Y BUHAYEHHI TeparieBTUYHOTO ycITixXy. Pe3ynbratu
LILOTO JOCJIiKEHHS TiAKPECIUIN HEOOXiTHICTh OpiEHTOBA-
HOTI'O Ha TALIEHTA Miaxomy 10 hapMaKOpe3UCTEHTHOCTI Ta Te-
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paneBTUYHOTrO yemixy. [locmneHHs criBIpani Mix JliKapsMu
Pi3HUX Crielia/IbHOCTEl Ma€ BUpIlllaIbHe 3HAYCHHS /151 BIO-
CKOHAaJICHHS KJIiHIYHOI IIPaKTUKK Ta 3aJ0BOJICHHS IIOTPeO
MalieHTiB 3 erijiernciero. ExcnepTn ockapXyoTh MTOTOUHE
BU3HAYEHHs (DapMaKOpPe3UCTEHTHOI eriiencii. AKiCTb XUTTs
Ta CyITyTHI MCUXiaTpUYHi 3aXBOPIOBAHHS MalOTh BUPIllIAJIbHE
3HAUYEHHSI JUISI BU3HAYEHHs YCIiXy JIikKyBaHHS. IHnuBinya-
JIi30BaHi BU3HAYeHHS (papMaKOPE3UCTEHTHOCTI eIiIercii
MOBMHHI BigoOpakaTH €TioJIoTii0, CUHIPOM Ta (hapMaKoI0-
TiYHUM aHaMHe3, a HTiICHUI, MXKIUCUMITTIHApHUHI TTAXII €
KJTIOUeM 10 TIOJTIITIIIEHHST pe3yJibTartiB ii JikyBaHHs [28]. Lli
MpOII03ullii 3apa3 He € 3araJJbHOBU3HAHMMM, ajie, UMOBIpHO,
OyayThb BpaxoBaHi B MaliOyTHHOMY.

Takox cJti Bin3HAYUTH, 110 € YaCTKa MAlliEHTIB 3 eIijen-
Ci€l0, sIKa pe3UCTEHTHA OO0 OyIb-SIKOTO JTiKyBaHHS. J1J1s1 OiIbIi
TOYHOI XapaKTEPUCTUKU TaKKX MALIEHTIB OYJI0 3aITPOITOHOBAHO
HOBUI TEPMiH «yJbTpapedpakTepHa eImiIercis», sKa sSIBJISIE CO-
0010 Jy>Ke TSDKKY, HEeTliIaTInBY JIiKyBaHHIO (DOpMY eTTiIerIcii,
MpU SIKi Hamaau 30epiraloTbes, He3BaXkKaroun Ha BUYEPITH
JIIKyBaJIbHi BTPYYaHHSI, BKJIIOYHO 3 (DapMaKOJIOTiYHUM JIiKy-
BaHHSIM, XipypriyHMMU Ta HEHPOMOAY/ISILIIMHUMU METOIaAMMU.
BoHa He Mae 3araTbHONIPUITHATOrO BU3HAUSHHS. AJle 3a3BUYaii
JUTST KJTIHIYHOI Ta HAYKOBOI MTPAKTUKK 3aCTOCOBYETHCS BU3HA-
yeHHsI, HagaHe Pena-Caballos et al. (2023), 3rinHo 3 SIKUM yib-
TpapedpakTepHa eIiJIeIICis BAZHAYAETHCS SIK Hee(hDeKTUBHICTD
ILIOHAMEHIIIe IIECTH Pi3HUX CTpaTeriii JTiKyBaHHsI, BKIIOYHO
3 TepaleBTUYHNMUI METONAMM JIIKYBaHHSI, XipypTi€lo eriericii
Ta HEUPOMOIYJISILIMHUMY MiIXOAAMM, SIK-OT CTUMYJISILIST Oy~
Kalo4yoro Heppa, IJIMOOKA CTUMYJISILISI MO3KY a00 pearyroumnii
HelipocTumyJisitop (responsive neurostimulator) [29, 30].

IlanienTtu 3 yasrpapedpakTepHOIO EIiJIeTICiEI0 MalOTh
CTiliKi, HSKOHTPOJILOBAHI HaIajIu, sIKi CyTTEBO BILTMBAIOTh HA
X 3arajibHe 3[10POB’sl, 3HWXKYIOTb SIKiCTh XKUTTS Ta CTBOPIO-
I0Th CYTTEBE HAaBAHTaKEHHST Ha CUCTEMU OXOPOHM 3I0POB’ST B
ycboMy cBiTi. He3paxkaroun Ha 3HaYHUIA porpec y JIiKyBaHHi
eTIijIericii, BapiaHTH JiKyBaHHS IJIs L€l TPYIIM HaCEICHHS
3JIMILAI0THCS 0OMEXEHUMH, 110 TiIKPECIOE HaraabHy Mo-
TpeOy B MOAAIBIINX JOCTIIKEHHSIX MOIIMPEHOCTI, eTioJIOTii
Ta KJIIHIYHUX XapaKTepUCTUK YJIbTpapedpakTepHOI eMiJIercii.

BucHoBKU

1. IcHye HM3Ka IPUYMH HEKYpaOeJbHOCTI eMiJiencii, sKi
MOXHa IMO/I0JIaTH.

2. BcTaHOBJIEHHS iaTHO3Y «EMiJIETICisT», 0 BPaXOBY€E
BIEBHEHICTb B HASIBHOCTI cCaMe eIiJIENTUYHUX HaraiB B KJli-
HiYHii1 KapTHHI 3aXBOPIOBaHHSI, BCTAHOBJICHHSI TUITY HaraJliB,
¢dbopMHU, eTiosorii erniiencii € HeoOXiTHUM JIJIs1 YCITILIIHOCTI
JIIKYBaHHSI SITiJICTICII.

3. B kuiiHiuHil KapTHHI MOXKe CITOCTepiraTicst KOMOPOIIHICTb
STIUICNTUIHIX 1 HESTIUIENTUYHUX ITapOKCU3MATbHIX TTOMII.

4. TinbKM NpU3HAYEHHS PEKOMEHIOBAHUX JIJISI JAHOTO
tuny HananiB [THII B anexBaTHMX 103aX MOXKe MPUBECTH JI0
YCITiXy B JIiKyBaHHi eTIiJiercii.

5. be3 1ocTaTHHOro KOMIUTAEHCY MalliEHTA YCIIITHE JiKy-
BaHHSI eTIJIeTICil HEMOKIIMBE.

6. J1n1s1 oLiHKY e(heKTUBHOCTI JTiIKyBaHHST HeOOXimHa (ik-
callisl BCiX HamaiB y Malli€HTa, 1110 3a3BUYaii TOCUTh CKJIATHO
B PYTUMHHI# KJIiHIYHI IpaKTUILL.

7. Ilicns BieBHEHOCTI JliKaps y (hapMaKope3uCTEHTHOMY
nepeOiry erinerncii HeoOXinHo TpogoBxkyBaTH TinGip ITHIT,

a TaKOX OIIHUTH MOKJIMBICTh XipypridHOTO JIIKyBaHHSI, [Ii-
eToTeparii (151 Jopocaux — MonudikoBaHa Jieta ATKiHca),
CTUMYJISILIAHUX METOMIB JIiIKyBaHHSI.

8. BusHnaueHHs yisTpapedpakTepHOi eIijierncii MoK Mae
JIMIIIe XapaKTep MPOMO3ullii, ajlle MOxe OyTH KOPUCHUM LIS
KJIiHIYHOT TTPaKTHKMU.

9. CyyacHe BuU3HaueHHs (hpapMaKoOpe3UCTEHTHOCTI eITi-
JIeTIiCii 6a3yeThCsa Ha HAsIBHOCTI a00 BiICYTHOCTI KOHTPOJIIO
HamajiB, ajie Bce Oiblie (haxiBIiB CXWISIIOTHCS 10 HEOOXi/I-
HOCTi BpaxOBYBaTH HasIBHICTb Ta IMHAMIKY IICUXiaTpUIHOI
KOMOPOIIHOCTI, a TAKOX BIUIMB JIIKyBaHHS Ha SIKiCThb KUTTSI
TMallieHTIB.
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Incurable and drug-resistant epilepsy

Abstract. There can be many reasons for the incurability of epilepsy. It
is necessary to remember that the clinical picture may show comorbid-
ity of epileptic and non-epileptic paroxysmal events. Only administra-
tion of adequate anti-seizure medications in adequate dosages can
lead to success in the treatment of epilepsy. Without sufficient patient
compliance, successful therapy of epilepsy is not possible. To assess
the effectiveness of treatment, it is necessary to record all seizures in
a patient, which is usually quite difficult in routine clinical practice.

After understanding that the patient’s epilepsy has a drug-resistant
course, a doctor should continue the selection of anti-seizure medica-
tions and also think about surgical treatment. The modern definition of
drug-resistant epilepsy is based on the presence or absence of seizure
control, but increasing number of specialists incline to the need to take
into account the presence and dynamics of psychiatric comorbidity, as
well as the impact of treatment on the quality of life of patients.
Keywords: epilepsy; treatment; drug resistance; quality of life
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XQPKIBCbK HALIOHAABHUI MEANYHWN YHIBEPCUTET, M. XQPKIB, YkpQiHa

[oCcTpe NOWKOAXEHHS HUPOK Y AiTeu
3 rocTpoto AiMPOOBAACTHOIO AENKEeMIEIO:
MOXXAMUBOCTI PAHHbOI Bepundikauil Ta PUSUK XPOHI3ALLl

Pesiome. Akmyaavnicms. Tocmpe nowkodncenns nupok (I'TH) € 00num 3 Hailnebe3neuniuux ycKaAaoHeHs noai-
ximiomepanii (TI1XT) y dimeii 3 ecocmporo aimghobaacmuoro netixemiero (IJ1JI). Obmesxncena uymaugicmos mpaouyiti-
HUX Memodie 0iaeHOCMUKU 3YMOBAIOE HeOOXIOHICMb NOWLYKY PAHHIX OioMapKepie myoyasapHO20 YULKOONCEHHS 05
CBOEUACHO20 BUABNCHHS He@POMOKCcUMHOCMI il onmumizayii monimopuney @yukuyii hupok. Mema docaioxwcenns:
OyiHUMU cMaH HUpKoeoi hyHkuii ma eepughixysamu osnaxu cyoxainiunozo I'lTH y dimeii 3 IJ1JI na emani 3asep-
wenns I gpazu I npomokoay IIXT i 6 nepiodi pemicii uinsixom nopieHsavHoeo ananizy pienie diomapiepie (KIM-1,
B-mikpoenobyainy (B,-MT) y ceui), cuposamio6oeo KpeamuHiny ma po3paxyHKoeoi weudkocmi kayooukoeoi
ginempauii (pIllIKD). Mamepiaiu ma memoou. IIposedero npocneKmugHe Ko2opmue 00CAIONCeHHs. 34 YHACHIO
32 dimeii 3 ynepute diaecnocmosaroio IJIJI, axi ompumysanu nikysantns 3a npomokosom ALL IC BFM 2009, i
20 npakmuuro 300posux dimeii konmpoavHoi epynu. Ha emani inmencuenoi IIXT i 6 nepiodi pemicii oyinrosanu
pieni cenosux biomapkepie KIM-1i f3,-MT, konyenmpauyito cupogamrosoeo kpeamuniny i pIIIK®D 3a gopmyaamu
Hleapya (1976, 2009). CmamucmuuHy 06podKy danux suKorysanu iz 3acmocyeannsm npoepamu Statistica (Tusla:
StatSoft Inc, USA, version 8.0). Peayabmamu. Pieenv cuposamiosoco kpeamuniny (p = 0,377) i pIlIK®D 3a ¢hop-
mynoro Bedside Schwartz (2009) (p = 0,216) cmamucmu4no 3Hauyue He 3MIHI8ANUCS MIdIC emanamu iHmeHCUHOI
noniximiomepanii ma pemicii. Konuenmpayis KIM-1'y ceui dimeit 3 IJ1JI 3pocaa 3 0,1 [0,0; 0,16] ne/ma nio uac
IIXT 0o 0,17 [0,0; 0,3] ne/ma y nepiodi pewmicii (p = 0,001), a pieens B,-MT — 3 0,03 [0,0; 0,1] do 0,2 [0,06;
0,31] me/n (p < 0,001). Y konmponawHiii epyni namonoeiunuil pieenv KIM-1 ne 0ye euseaenuii 6 #o0noi dumunu
(0/20), a nidsuwenns f,-mixpozrodyainy sapeecmposaro auwe 6 1 eunaoky (5 %). Ilidsuwena exckpeuis KIM-1
y dimeii 3 IJIJ susigaena 6 59,4 % (19/32) nauicumis na emani inmencuenoi IIXT i 6 65,6 % (21/32) — y nepiodi
peMicii, wo cmamucmu4Ho 3Ha4yuie nepeeuuysano noKasHuku Konmpoasvhoi epynu (p < 0,001). Ilamonoeiunuii
pisend f,-MT eusnaueno 6 40,6 % (13/32) dimeii nio uac aikysanus ma 'y 81,3 % (26/32) — y pemicii, makoxnc 3
8ipoeionoro pizHuyero 3 koumponem (p = 0,008 i p < 0,001 gionosiono). [lepcucmyroue niosuwenns KIM-1 na 060x
emanax cnocmepedicenns gusieneno 6 53,1 % dimeit. Y 43,8 % nauieumis excxpeuis ,- M T 6ynra énepuie susignena
6 nepiodi pemicii. Bucnosku. Tpaouuiiini nokasnuxu ouinku GyHkuii Hupox (cuposamiosuti kpeamunin i pIIIKD)
He 003604510Mb ceoeuacHo suseasmu cyokainiune I'ITH y dimeii 3 IJ1)1. Busnauenus cenosux biomapxepie KIM-1
i f,-MT e 6invur yymausum memooom panHvoi diacHocmuku myoyaspHO20 YUKOOICeHHS, Ke Modice 30epieamucy i
npoepecysamu Hagimo y nepiodi pemicii. Ompumati pesyaomamu 00rpyHMOoBYHMyb He0OXIOHICMb MPUEanoeo Heghpo-
mouimopuney dimeii 3 1711 i3 exatouenHam mapkepie myoyaapHoe0 YuKoOHCceHHs 00 ane0pUmmie cnocmepediceHHs.
KumouoBi ciioBa: nediampisa; onkocemamonozis; 2ocmpa aimgobnacmua aeiikemis; 20cmpe ROUKOONCeHHS HUPOK
biomapkepu ceui; myoyasaprHa OucqyHKuyis

BCTYI'I Ba/KEHHS cydyacHUX MPoToKoJiiB nosiximioreparii (ITXT)

OHKOJIOTiYHi 3aXBOPIOBaHHS, 30KpeMa roctpa JiM(po-  T03BOJUIIO JHOCSTTH BpaXkalouuX MOKa3HUKIB JTOBIrOTPU-
onactHa aeiikemisa (IJIJ1) y miTeii, 3anuIaioThbCs OAHIEID  Bajiol BUKMBAHOCTI [2], 3BOPOTHHUM OOKOM iHTEHCUBHO-
3 HalBaXX4yuX MpoOJIeM CydacHOi neaiaTpii Ta MeIMUMHKU  TO JIIKYBaHHSI € PO3BUTOK KPUTUYHUX yCKJIalHEHb. Taki
HeBigknanHux ctaHiB [1]. He3Baxarouu Ha Te, 110 BIIPO-  YCKJIAJAHEHHS HEPIAKO BUMAraloTh HEBIIKIaHUX TepareB-
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TUYHMUX BTPY4YaHb i € IPOBITHUM YMHHUKOM, IO OOMe-
Ky€e e(PEeKTUBHICTD JIIKyBaHHSI, ITPOJIOHTYE TOCTiTali3allilo
Ta Ge3rmocepeaHbo 3arpoxye xkutTio namieHra [3]. Cepen
YChOTO CIIEKTpa yPreHTHOI MaToJIoTil B IUTSIYili OHKOTe-
MaToJIOTii 0CO0IMBE MicClle MOCiTa€e roCTPe MOIIKOMKEHHSI
Hupok (I'TTH). Possurok I'TTH y nireit 3 [JIJI mae mymb-
TU(hAKTOPHY MPUPOY; BOHO MOXe MaHidecTyBaTu K
TOCTPUI HEBIAKIAMIHUI CTaH YHACHiIOK CUHIPOMY Ji3U-
Ccy MyXJIWHU, CENITUYHOTO IIOKY, CUCTEMHOTO 3amajicHHs
a00 MpsIMO1 BUCOKOI HE(POTOKCUIHOCTI IMTOCTATUKIB
(30Kkpema, BUCOKOI030BOIO METOTPEKCATY) Ta CYIyTHbHOI
MacUBHOI aHTHUOAKTepialbHOI i MPOTUrPUOKOBOI Teparrii
[4]. ¥V npakTuili iHTeHCUBHOI Teparii KJIaCU4Hi KpUTepii
I'TIH, 1o 6a3y1oTbes Ha piBHI CMPOBATKOBOTO KPEaTUHIHY
Ta Temii miype3y (Hanpukinan, mkaau pRIFLE (pediatric
Risk, Injury, Failure, Loss, End-stage kidney disease), AKIN
(Acute Kidney Injury Network) i KDIGO (Kidney Disease:
Improving Global Outcomes) [5]), 4acTO BUSIBJISIFOTHCSI
HEYyTIUBUMU. BOHU peecTpyroTh MOMIKOIXKEHHS JHIlIEe
TOJi, KOJIM BTpaueHO BxXe nmoHaa 50 % QyHKUioHyOUYnX
He(dPOHIB, 110 CYTTEBO 3aTPUMYE MOYATOK HEBIIKIATHUX
JIIKYBaJIbHUX 3aX0MiB [6].

VY cyuacHiit ypreHTHiii Hedpoorii napagurma gia-
THOCTUKHU 3MIIIYETHCS B 0iK KOHIETIii CyOKJIiHIiYHO-
ro 'MTH — craHy, npu siIKoMy IIBUAKICTb KJIyOOUKOBOT
dinprpanii (IHK®) me mMoxe 3aaumaTucs 30epexe-
HOI0, aJIe BXe HasiBHE TOCTPe CTPYKTYPHE MOIIKOIKEH -
Hs TyOyasipHoro emnitedito [7]. [IpokcuManbHUM Bimmin
HUPKOBUX KaHaIbIiB Yepe3 iIHTeHCUBHUI MeTaboi3M i
BUCOKY MOTpedy B KMCHi € MillIEHHIO TSI TIEPIIOTO Ma-
COBAHOT0 TOKCUYHOIO i1 iliemiuHoro yaapy nig yac ITXT
[8]. TocTpe KaHaIbIEeBe YIIKOIKEHHS 3allyCKa€e KacKaau
OKUCHIOBAJILHOTO CTPECY i aloMnTo3y, 10 MPU3BOJUTH 10
HeTlependavyyBaHMX 3MiH (papMaKOKiHETUKHU XiMioIIpe-
napatiB. Lle cTBoploe yMOBU Ayl KyMyJslii TOKCUHIB,
MOrMOJeHHS] CUCTEMHOI MOJIiOPraHHO1 HETOCTATHOCTI
a0o0 mepeauacHOro BUBEISHHS IIUTOCTATUKIB, 1110 3HUXYE
aHTWiIekeMiuHuit epekr [9].

3 oSy Ha 11e KPUTUYHO BaXKJIIMBUM € TIOILIYK BUCO-
KOUyTJIMBUX OioMapKepiB, 3MaTHUX Y PEXKUMi peaabHOIro
yacy CUTHaJIi3yBaTU MpPoO ToCTpy TyOy/sipHYy KaTacTpody.
OnHKUM 3 HalOiIbII crielMdiYHUX MapKepiB TOCTPOTo ypa-
>KeHHSI MPOKCUMAaIbHUX KaHAIBLIB € kidney injury molecule
1 (KIM-1) — TpaHcMeMOpaHHUI TJiKOMPOTETH, EKCITPECist
SIKOTO B 3[JOPOBMX HUPKaX MaiixKe NOPiBHIOE HYJIIO, MPO-
T€ CTPIMKO 3POCTA€ y BilMOBiAb HA TOCTPU ilIEMiUHUH
a00 TokcuyHMi iHcynsT [10]. [HIIUM YyTIMBUM iHAMKA-
TOPOM HEBIiIKJIaHOTO CTaHy KaHAJIbIIEBOI CUCTEMHU € [3,-
Mikporo6yiH (3,-MI’) — HU3bKOMOJIEKYJISIPHUIA OLTOK,
MiIBUILIEHA €KCKPELlis SKOTO i3 Ceuero CBiMIUTh PO TOCTpe
HopylIeHHs TpolieciB peadbcop6ii [11]. OcobauBy mia-
THOCTUYHY CKJIQJHICTh CTAHOBUTh pyTHHHA oliHKa [ITK®
y HiTeit Ha pi3HuMX eTanax jikyBaHHs [JIJI. BukopucranHs
kimacuyHoi popmyu L Bapia (1976) ta i MonudikoBaHOTO
BapianTa (2009) Hepinko 1eMOHCTPYE CYyTTEBI PO30iXKHOCTI
B pO3paxyHKax y KpUTUYHUX MaLli€HTIB, 110 YCKIIATHIOE
cBoevyacHy Bepugikaiito moyarkoBux craniii ['TIH. Binb-
11Ie TOTO, SIKIIIO Ha eTarli 3aBepileHHs akTuBHUX a3 [1XT
PU3UK FOCTPOi TOKCUYHOCTI € OUeBUIHUM, TO IIUTAHHS IIPO
CTaH HUPKOBOI MapeHXiMU B TIepiofli peMicii 3aTuIaeThest

JIMCKYTaOeTbHUM: TIepeHEeCeHe TOCTPe YITKOKEHHST MOXe
TpaHchOPMYBATUCh Y NIPUXOBaHE, MPOJOHTOBaHe TyOyJ10-
iHTepcTULiajbHe 3amaJeHHs, 110 NOTPeOye YiTKOro MO-
HITOPUWHTY IS 3amo0iraHHs XpoHi3ailii mpouecy [12, 13].

MeTa K0oCaiKeHHs: OLliIHUTU CTaH HUPKOBOI (PYHKIIii Ta
BepudikyBaTtn o3Haku cyokiiHiuHoro I'TTH y miteit 3 TJ1J1
Ha eTarni 3aBepiueHHs I ¢as3u | nporokony I1XT i B mepioai
PpeMicii IIUISIXOM IMOPIBHSILHOIO aHaTi3y piBHIB OioMapKepiB
(KIM-1, B,-MT y cedi), cMpoBaTKOBOTO KpeaTHHIHY i pO3-
paxyHkoBoi [ITK®.

MarTtepiaau Ta meToamn

Y nipocriekTMBHE KOrOpTHE JOCTiIKEeHHS 010 3aIy4eHO
32 autuHU BikoM Bix 1 1o 17 pokiB 3 yrepiiie JiarHOCToBa-
uuM [JIT, cepen Hux 19 xnomuukis (59,4 %) i 13 miBuaTok
(40,6 %). IMauieHTn epedyBaay Ha JiKyBaHHI B TUTIIOMY
onkoremaTosiorivuHomy BimmineHHi KHIT «Micbka KmiHiu-
Ha GararornpodinbHa ikapHs Ne 25» XapKiBCbKO1 MiCbKOT
panu.

KputepisiMu BKJIIOUEHHS MALIEHTIB y TOCIiIKEHHS CITy-
ryBaju: BepudikoBanuii niarnos I'JIJI; orpuMaHHsI crieria-
JIi30BaHOTO MPOTUITYXJIMHHOTO JIIKYBaHHS 32 TIPOTOKOJIaMU
ALL IC BFM 2009; Bik Bin 1 10 17 pokiB; HassBHiCTb ITUCh-
MOBOI iH(DOPMOBaHOI 3roAu Bif OATHKIB i Malli€EHTIB BiIKOM
noHan 14 pokis. KputepisiMy BUKJTIOYEHHS CTaIU: BiiMOBa
Bill y4acTi B JOCIiIKE€HHi; BTOPUMHHUI XapaKTep JeKO3y;
BpPO/I>K€HA TaTOJIOTisI CEUOBUIIIBHOI CUCTEMU; XPOHIYHI
3aXBOPIOBaHHSI HUPOK 110 MaHidecrauii [T1J1; nekomrieHco-
BaHi CYMyTHi CTaHU, 1110 3MaTHi MMPOBOKYBATH MOPYIICHHS
peHaJIbHUX (DYHKIIiiA.

J10 KOHTPOJIbHOI IPyIM BKIOYeHO 20 IpaKTUYHO 310-
POBUX JliTeli aHAJIOTIYHOTO BiKy 0€3 OHKOJIOTIUHUX Y HUP-
KOBMX 3aXBOPIOBaHb B aHAMHeE3i.

JliarHocTHKa Ta TepaneBTHYHA TaKTHKa. Bepudikatiro
JiarHo3y Ta JIiKyBaJbHUI npouec y nauieHTis 3 [JUJI 3miii-
CHIOBaJIU 3TinHO 3 MixkHapomHuM ctaHgaptoM ALL IC BFM
2009. K11090B0O10 YMOBOIO BCTAaHOBJICHHS JiarHO3y OyJia
HAsIBHICTb y Mi€estorpami nonas 25 % 061acTHUX KiTiThH. [ia-
THOCTUYHUWI aJTOPUTM OXOTLTIOBAB IIUTOMOP(OIOTIiUHY
OLIIHKY KJIITUH TepuhepryHOi KPOBi i1 acIipaTy KiCTKOBOTO
MO3KY BimmoBigHo 1o kinacudikauii FAB, iMmyHopeHoTn-
MyBaHHSI, a TAKOX 3aCTOCYBaHHS IIUTOI€HETUUHUX i MO-
JIEKYJISIPHO-TEHETUIHMX METO/IiB. TepameBTUYHA CTpaTeris
GasyBasiacsl Ha cTpaTUdiKallil rpyn pusuKy, Mpu bOMY T10-
yaTkoBMit mpoTokoj I (Protocol 1) 6yB 000B’s13KOBUM 1151
BCi€i KOrOpTH IMalli€HTIB He3aJIeXKHO Bif KJIiHiKO-0i0J10Ti4-
HUX pakTopiB. Bubip TakTHKM KOHCOJIiAallil BapitoBaB 3a-
JIEXKHO BiJl TPYIU PU3UKY: TIPOTOKOJ M 3aCTOCOBYBAIIU TSI
Mali€HTIB TPYIM CTAaHAAPTHOTO PU3UKY, TOMI SIK MPOTOKOJ
HR npusnavanm nj1s rpynu BUcokoro pusuky. [1potokon
IT (Protocol II) 6yB craHaapTU30BaHUM AJIsI BCiX XBOPUX.
[lepexin mo miATpUMYIOUOro eTamy JIiKyBaHHS BimOyBaBCsI
yepes JIBa TUXKHI TTic/Is 3aBepIIeHHS peiHayKIliiiHOI (azu.

JAunHamiky (yHKILIOHaJIbHOTO CTaHy HUPOK OLliHIOBAIU
y IBOX KJTIOYOBUX TOUKAX:

1. Eran inTeHcuBHOI mosixiMioreparii (rpyrma la): me-
pion aKTUBHOTO JIiKyBaHHS (opieHTOBHO 33-Ts no6a I dhazu
IIPOTOKOJY).

2. Eran pewmicii (rpyna Ib): nepion Ki1iHiKo-reMaTooriv-
HOI peMicii TpUBaIiCTIO Bill 6 MiCsIIIiB 10 5 POKiB.
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V KoxXHilf yacoBiii To4lli OyI0 IPOBEACHO KOMILIEK-
CHe JlabopaTopHe 00CTEXKEHHSI, 1110 BKJII0YAJI0 BUZHAYEHHSI
piBHiB 3,-MTI i KIM-1 y cedi, CHpOBaTKOBOI'O KpEaTHHiHY.
JIJ1s1 OLiHKY IIBUAKOCTI KITy004uKoBOi (inbrparii (p LTKD,
mi/xB/1,73 M?) BUKOPUCTOBYBaJIU IBi hOpMyIIn:

1. Kitacnuna cdopmyna IBapia (1976):

PLUK® = (k x 3picT (cm) x 88,4)/KpeatuHiH (MKMOrb/IT),

ne KoediuieHT k ctaHoButhb: 0,45 — mis miteir 1o 1 poky;
0,55 — st miBuaToK i miteit Bikom 1—12 pokis; 0,70 — mist
XJIOMYMKiB BikoM Bif 13 pokiB.

2. OHosinieHa dopmyna Bapua (2009):

PLUIK® = (0,413 x 3picT (cm) x 88,4)/KpeatuHiH
(MKMoOsb/1).

JlaGopaTopHy OLIIHKY IMOKA3HUKIB TyOYJISIPHOIO ypa-
JK€HHsI BUKOHYBaJIU IUISIXOM JOCHTiIXKEeHHS 3pa3KiB paH-
KOBOI ceyYi 3 BUKOPUCTAHHSIM iMyHO(EPMEHTHOTO aHalizy
(ELISA), noTpuMyto4rch MPOTOKOJiB BUPDOOHUKIB TECT-
cucteM. 3okpema, KoHueHTtpaunito KIM-1 Buznavanm 3a go-
nomoroto trect-Habopy Human KIM-1 ELISA Kit (Wuhan
Fine Biotech Co., Ltd., FineTest, Kuraii; kat. Ne EH0210),
o 6a3yeTbes Ha MpuHUUTI ceHaBiu-IDA, a piBeHb [3,-
MiKpOIJIOOYJIiHY OLliHIOBaIX iMyHO(EPMEHTHUM METOIOM 3
BukopuctaHasm cuctemu ORG 5BM beta-2-Microglobulin
ELISA (ORGENTEC Diagnostika GmbH, HimeuuunHa;
kaT. Ne ORG 5BM).

MeTtoau cTaTUCTUYHOT 00POOKM AaHux. MaTteMaTUuHYy
00pOOKY Ta CTAaTUCTUYHMIA aHaJIi3 OTPUMAaHUX pe3yJIbTaTiB
MPOBOJIWIIM 32 IOTIOMOTOI0 TTaKeTa MPUKIaJHUX TTporpam
Statistica 8.0 (StatSoft Inc., Tulsa, CIIIA). I[TepeBipky Bapi-
alliifHUX PsIIiB Ha HOPMAaJIbHICTh PO3MOMiTY 30iliCHIOBAIN
3a goromororo kputepito Illamipo — Binka. 3 ornsiny Ha
o0csar Bubipku (n = 32) i BiICyTHiCTh 03HaK HOPMAaJIbHOTO
po3Moiny OiabIIOCTI KiJIbKICHUX MOKAa3HUKIB y po0OTi
3aCTOCOBYBAJIM METOAM HelMmapaMeTpUYHOi CTaTUCTUKH.
KinbkicHi naHi MmomaHo y BUTJSII MeliaHU Ta MiXKBap-
TUJIBHOTO po3Maxy — Me [25-ii nepueHTuIb; 75-ii mep-
LEHTWJIb|, SIKiCHi — SIK aOCOJIFOTHI 3HAYeHHS i BiICOTKOBI
yactku (n, %).

J1st aMHAMiYHOTO aHali3y (PyHKIIOHAJIbHOIO CTaHYy
Hupok (etaru [TXT i pemicii) BUKOpHUCTOBYBaIU KpUTE-
piit Binkoxkcona (Z) mis 3anexxHux Bubipok. IlopiBHSHHS
KiJTbKiICHMX TMOKa3HUKIB OCHOBHOI I'pyMNy 3 JaHUMU TPYITN
KoHTpoJito (n = 20) 31iiicHIOBaIM 3a IOTIOMOTOI0 KPUTEPit0
Manna — Bithi. JIj1s1 3aragbHNX TeCTiB KpUTUIHUM PiBHEM
BBaxkaym p < 0,05.

BpaxoByioun, 1110 B 310pOBUX IiT€#i TPy KOHTPOJIIO
Giomapkepu TYOyJISIDHOTO YIIKOJKEHHSI MPAaKTUIHO HE
peecTpyBaiucs (110 BiAIOBinae KOHIIEMIii iziosoriyHo-
ro HyJs1), MU TpaHc(hOpPMYBaIu KiJIbKICHI 1aHi B OiHapHi
O3HaKW (HasiBHICTb/BiICYTHICTh MATOJOTIYHOTO PiBHSI). List
OLIIHKM YaCTOTHY BUSIBJICHHS KaHAJIbLIEBOI AUCGHYHKIIII IT0-
PIBHSIHO 3 KOHTPOJIbHOIO TPYIOI0 3aCTOCOBYBAJIM TOUHUIA
kputepiii @imepa. JJuHaMiKy 4acTOTU peecTpaliii maTo-
JIOTIYHMX PiBHIB MapKepiB BCepearHi OCHOBHOI KOTOPTHU
mixx etarmamu I1XT i peMicii olliHIOBaaM 3a 1OITOMOTOIO
Kputepito Mak-Hewmapa.

[ HiBemoBaHHS e(heKTy MHOXKXWUHHUX ITOPiBHSIHbB ITPU
aHaJsi3i OiHapHUX O3HAK 3aCTOCOBYBaJIM NMOIMpPaBKy boH-
¢deppoHi; 3 ypaxyBaHHSIM cepii mopiBHSIHB (Tpynu la —
KOHTpOJIb, Ib — KOHTpOJb, [a — Ib) KpUTUYHMIT piBeHb
3HAYyIIOCTi 0yJ10 cKopuroBaHo 110 p < 0,017. 3HayeHHs p y
niarazoHi 0,017—0,050 iHTepripeTyBaiv SIK CTAaTUCTUYHO HE
MiATBEPIKEHY CTiAKYy MaTeMaTUYHY TEHIEHIIiIO.

bioeTuyni acnekTu nocaimxkenns. JlocaimkeHHs Mpo-
BeIleHE BiIMOBIAHO 10 MPUHIXMIB [e1bCiHChKOI NeKaparltii
BcecBiTHbO1 MequuHoOi acomuianii (1964—2024), KonseHirii
po TipaBa JoauHu Ta 6iomeauunHy (OB’eno, 1997) i Ha-
kazy MO3 VYkpainu Ne 690 Bix 23.09.2009. Batbku Bcix
3aJlydeHUX MiTei i AiTu BikoMm moHaza 14 pokiB mianucanu
JIOOPOBIIBLHY iH(OPMOBaHY 3rojly Ha Y4acTh Y AOCIiIKEHHI
11 00poOKy mepcoHaIbHUX OJaHux. PoboTa odimiiiHo cxBa-
neHa Kowmicier 3 mutaHb 0i0eTUKM XapKiBCbKOTO Hallio-
HaJILHOTO MEIUYHOTO yHiBepcuteTy. [1im yac mocaimKeHHs
MOBHICTIO 3a0e31e4eH0 KOHDineHIiHICTD i nernepcoHarti-
3allilo MeTUYHOI iH(opMallii.

PesyAbTaTH

AHai3 KJIiHiKo-geMorpadidyHnX xapakKTepuCcTUK 00-
CTEXXEHOI I'PyIU CBIAUUTH MPO i1 penpe3eHTaTUBHICTD i
BiAIMOBINHICTh KJIACUYHUM €MiJeMiOJOTIYHUM TEHJICH-
uissm qutsiyoro [JIJI (ta6s. 1). Meniana BiKy maltieH-
TiB (4,0 poky) mpuragae Ha TUIOBUM MOMYISIiAHU I
IiK 3aXBOPIOBAHOCTI, a PO3IO/IiJ 32 CTATTIO € OJHOPII-
HuM (p = 0,304). OuikyBaHO BMSBJIEHO CTATUCTUUYHO
3Havylle JOMiHyBaHHS B-niHiliHOTO iMyHOMEHOTHUITY
(87,5 mpotu 12,5 % T-niniitnoro; p = 0,002), Toxi 5K
3a mopdoJorieto FAB (p = 0,485) i crpaTtudikauieio 3a
rpynamu pusuky (p = 0,056) Bubipka 6yja CTaTUCTUYHO
piBHOMipHOIO.

Taka xiriHiYHA XapaKTepUCTUKA € TUIIOBOIO IUIST HiTEH
3 JiMmdobiacTHolo Neiikemiero. Lle miaTBepakye omHOPia-
HiCTh BUOiIpKU i1 MO3BOJISIE KOPEKTHO aHAJIi3yBaTH IMHAMIKY
crietudivHUX 6GioMapKepiB YIIKOIKEHHSI HUPOK.

JlvHaMiuyHe OLIiHIOBaHHS TPaAULiMHUX IMOKA3HUKIB
a30THCTOro0 0OMiHy Ta po3paxyHKoBoi LIIK® 3a dopmy-
Joto Bedside Shwarz (2009) y nauienTis 3 [J1JI He BusiBuIO
CTATUCTUYHO 3HAUYIIMX BiIMiHHOCTE! MixX aHaJTi30BaHUMU
eTanamu JiikyBaHHs (TabJ1. 2). PiBeHb cMpOBaTKOBOTO Kpea-
TUHIHY 3aJIMIIABCs cTabimbHUM: 66,0 [59,5; 74,0] MKMOIb/ 1
Ha etami [1XT i 69,0 [64,0; 77,0] MKMOJIB/TT ¥ peMicii
(p = 0,377). BignosigHo po3paxyHkopa LLIK® 3a popmy-
J1010 2009 poKy TaKOX CTaTUCTUYHO 3HAYYIIIE HE 3MiHMIACs,
craHoBstun 60,5 [52,5; 72,5] mu/xB/1,73 M* i 69,5 [58,5;
79,5] mn/xB/1,73 m?BignosigHo (p = 0,216).

HaTomicTh 3a kitacuaHolo ¢opmyioro IlIBapua (1976)
3a(pikCOBAHO CTATUCTUYHO 3Hauyie migsuineHHs KO 3
85,0179,5; 101,0] ma/xB/1,73 M? mig wac ITXT o 94,0 [87,0;
115,0] mu/xB/1,73 M*y pemicii (p < 0,001).

st MoiekysipHUX GioMapKepiB cedi BUSIBJICHO CTaTHC-
TUYHO 3Hayvyllle 30ibIIeHHs IXHbOI eKcKpellii. KoHleH-
tpauisg KIM-1y ceui migsummiacs 3 0,1 [0,0; 0,16] Hr/ma
Ha erami [IXT mo 0,17 [0,0; 0,3] Hr/mn y ¢asi pemicii
(Z = 3,198; p = 0,001). AnanoriuHo piBeHb 3,-MTI y ceui
TaKOX CTaTUCTUYHO 3HauyIe 3pic i3 0,03 [0,0; 0,1] mr/n
min yac ximioreparmii go 0,2 [0,06; 0,31] mr/n y pemicii
(Z=13,46;p <0,001).
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HactynmauMm etammoMm po0OOTH cTaB aHaji3 4acCTOTU pe-
€cTpallii KaHaJbLIEBOTO YIIKOIKEHHS Ha Pi3HUX eTarax
CITOCTEPEKEHHST XBOPUX 1 TOPIBHSIHHS OTPUMaHUX JTaHUX
3 TIOKa3HWKAMMU JIiTeil Tpynu KOHTpo:to (Taodu. 3). VY rpymi
KoHTpoJito (n = 20) 3a3HavyeHi 6iomMapkepy MPaKTUYHO He
peecTpyBanucs: natojoriyauit piseHb KIM-1 He OyJio Bu-
SIBJICHO B XXomHoMy Bumaznky (0/20), a migBuineHHs ,-MT
BepudikoBaHo suiie B 1 nutunu (1/20), 110 miaTBepIXKy€E
iCHyBaHHSI TTIOHATTS (Pi3ioNOTIYHOTO HYJISI ISl 3M0POBUX
oci0. IIpu sIKicHOMY OLliHIOBaHHI YaCTOTU peecTpaiii
KIM-1y nireii 3 [JIJI BcTaHOBJIEHO CTATUCTUYHO 3HAUYILIC
301JIbILIEHHS] KiJIbKOCTI IMaTOJIOTiYHMX BUIIAKIB SIK y TpyIIi la
(59,4 %; 19 mauienTiB), Tak i B rpymi Ib (65,6 %; 21 nutiHa)
MOPIiBHSIHO 3i 3mopoBUM KoHTposieM (p < 0,001 3a ToUHUM
kputepiem Dimepa). BogHouac mommpeHicTh 1bOro Map-
Kepa BcepearHi KOTOPTU XBOPUX MiX eTariaMu aKTUBHOT
ximioTeparmii (rpyna la) i pewmicii (rpyma Ib) ctatuctuano
3Hauvylle He 3MiHwmacs (p,,_, = 0,169 3a kputepiem Mak-
Hewmapa).

V17 nireii (53,1 %) matonoriuna ekckpetiis KIM-1 mep-
cucTyBaja Ha 000X eTarax MOHiTopuHry. [TosiBa Mapkepa B
rpyii Ib mpu #1oro movyaTKoOBili BiICYTHOCTI Mix Yac aKTUB-
HOTrO JIiKyBaHHS 3a¢dikcoBaHa B 4 miteii (12,5 %), Toxi sk
HOpMaJti3zallisl ToKa3HUKa BinOyJacs Juiile y 2 Halli€HTiB

(6,3 %). Pemrra 9 miteii (28,1 %) He Mayu MiABUIIICHHS PiB-
Hs 6ioMapKepa MPOTSITOM YChOTO Mepioly CITIOCTePEsKEHHSI.

O1iHKa 9aCTOTU BUSIBIEHHS TyOYy/IIpHOI AUCHYHKIIII 3a
piBHeM [3,-MT mpoaeMoHCTpyBaia BUpakeHy CTAaTUCTHYHO
3HAYyIly aCUMeTpUYHY IMHaMiKy. Ha erami iHTeHCUBHOI1
[TXT naTtonoriuHuit piBeHb Mapkepa BUsIBJIeHO B 13 miTeit
(40,6 %), 110 CTATUCTUYHO 3HAYYIIE MTEPEBUIILYBAJIO 10~
Ka3HUK KOHTpoabHOI rpyru (p = 0,008). Y mepioxi pemicii
3ahiKCOBAHO CTPiMKe CTaTUCTUYHO 3HAYYIIE 3POCTAaHHS
4acTOTH peecTpalii migsuiieHoro 3,-MI' — no 81,3 % (26
TMali€EHTIB) MOPIBHSHO $IK i3 Tpyroto KoHTpoJto (p < 0,001),
TakK i 3 monepeaHiM etanom teparii (p,,_,,= 0,002 3a kpure-
piem Mak-Hewmapa). Jlana nuHamika 3yMOBJIeHa TUM, 1110 B
14 niteii (43,8 %) 03HaKM KaHAJIBLIEBOI ITATOJIOTii MaHidec-
TYBaJIM BiJICTPOYEHO — MapKep yIepiiie 3’IBUBCS caMme Ha
eTari pemicii (rpyma Ib), Toai sik cTabiibHa EPCUCTEHILIS
osHaku 3adikcoBana y 12 narienris (37,5 %), a 1l 3SHUKHEH-
Ha — juiie B 1 qutunu (3,1 %).

O6roeopeHHs

AHaJti3 pe3yabraTiB IMHAMiYHOTO MOHITOPUHTY peHaslb-
HUX (PYHKIIi T03BOJIsIE OeTali3yBaT KJIIOUOBIi IMaTOTeHe-
TUYHI JaHKU (popMyBaHHS NpuxoBaHux BapiaHtis ['TIH
y neaiaTpuyuHiil oHKoreMmaToJorii. ¥ cdepi HeBiaKIagHO1

Tabnuys 1. KniHiko-gemorpacdpidHa xapaktepuctmka oo6crexenux giteu 3 11 (n = 32)

O3Haka CT1at. NoKa3HuK Litv 3 M (n = 32) o]
Bik, pokiB Me (Uq; Lq) 4,0 (2,50; 6,50) -
Cratb:
— piByaTka n (%) 13 (40,6) 0,304
— XJIOMYUKN 19 (59,4)
IMyHobeHoTmn [1J1:
— B-niHiliHni n (%) 28 (87,5) 0,002
— T-niHIAHWA 4 (12,5)
Knacudikauia FAB:
— L1 n (%) 18 (56,3) 0,485
— L2 14 (43,7)
Ipyna pnaunky:
— cTaHgapTHa n (%) 22 (68,8) 0,056
— BMCOKA 10 (31,2)

Mpumitkn: Me (Uq; Lq) — mepiaHa Ta MiXXKBapTUIIbHUIA pO3Max [25-U nepLyeHTUsb; 75-V NepLeHTU/b].

Tabnuys 2. CTaTUCTUYHI XapaKTepUCTUKN NOKa3HUKIB (hYHKLIT HUPOK y [iTeu, xopux Ha J1J1,
Ha etanax IN1XT i pewmicii, Me [IQR]

Moka3Huk Ipyna la pyna Ib Kputepin BinkokcoHa (p)
KpeaTtuHiH, MKMOnb/n 59 656;)4 0] 64 %9;)7 0] p=0,377
LLK® (LBapu, 1976), 85,0 94,0 _
Mn/xe/1,73 m* [79.5; 101,0] [87,0; 115,0] p =0,0008
LLUK® (Bedside Shwarz, 60,5 94,0 - 0.216
2009), mn/xs/1,73 m? [52,5; 72,5] [87,0; 115,0] p=9
KIM-1 y ceui, Hr/mMn [0 09’3 16] [0%’_153] p =0,0014
0,03 0,2 -
B2-MrI, mr/n [0,0; 0,1] [0,06; 0,31] p = 0,0005
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Ta6nmys 3. Yacrota peectpadii nigBuijeHnx piBHiB ce4OBUX MapKepiB B 06CTeXeHnX giTen Ha eTanax tepanii

Eran MXT (rpyna la) Eran pewicii (rpyna Ib)
(n=32) (n=32)
19 (59,4) 21 (65,6)
TouHu Kputepin diwepa:
pla-c < 010011 p|b.c < 0,001

Kputepin Mak-Hemapa:
Press = 0,169

Fpyna KoHTponto
(n = 20)

0 (0,0)

Moka3HuKu

KIM-1, a6c¢. yncno (%)

B2-MTI", a6c. umcno (%) 13 (40,6) 26 (81,3)

To4Hun kKpuTepin diwepa:
P < 0,008; p,,, < 0,001

Kputepin Mak-Hemapa:
Praw = 0,002
TMpumitku: p,, ., — piBeHb CTaTUCTUYHOI 3HAYYLLOCTI BiAMIHHOCTEW MiX rpyroto la Ta rpyrnoro KOHTPOJIIO; P, . — MiX

rpynoto Ib i rpynoto KoHTposto (oUiHeHO 3a [ONOMOror TOYHOro Kpurepito diwepa); p,..., — PiBEHb CTATUCTUYHOI
3HaqyLoCTi ANHaAMIYHNX 3MiH BCepeanHi KoropTu XBopux mix etanamu la i Ib (oyiHeHO 3a JOMOMOrow KpUTepito

Mak-Hemapa).

MEIUILMHU Ta iIHTEHCUBHOI Teparnii AeTeKIisl peHaJIbHOI
Iuc@YHKIIL 3a3Buyaii 0a3yeTbCsl HA YPIEHTHUX KPUTEPIsIX
mwkan pRIFLE, AKIN a6o KDIGO, 1110 BpaxoByOTb TeMIT
BUIUIEHHS CeYi i KOJIMBAHHS CUPOBAaTKOBOIO KpeaTUHIHY
[14]. TIpoTe B malli€eHTIB, SIKi OTPUMYIOTh MaCHUBHE IIUTO-
CcTaTUYHE HAaBaHTaXKEHHSI, KIACUUYHi MapKepHi MOJEKYIN
BUSIBJISIIOTH CYTTEBY iHEPTHiCTh. CMPOBATKOBMI KpeaTu-
HiH € BiTHOCHO Mi3HIM MapKepOM IrOCTPOIO IMOIIKOIKEHHSI
HUPOK, OCKLTbKY Or0 KOHLIEHTPALIisl MiABUIIYETHCS JIAIIIE
miciist po3BUTKY (YHKIIIOHAJbHUX TOPYILIEHb i HE BiTO-
Opaxka€ paHHi CYOKJIiHiYHi 3MiHH, 1110 BUHUKAIOTh Ha eTarli
MOYaTKOBOTO TYOY/ISIPHOTO YIIKOMKEeHHS [15].

Lle 4iTKO MiATBEPAXKYETHCS BiICYTHICTIO CTATUCTUYHO
3HAYYIINX 3pyIIEeHb PYTUHHHUX TTOKa3HUKIB a30TUCTOTO 00-
miny Ta [IIK® 3a cyyacHuMm crannaptom Bedside Shwarz
(2009) mix (hazoro iHTEHCUBHOI XiMioTeparii Ta peMicieto
(p =10,216), 1110 opMye XUOHE YABICHHS TTPO CTAOLTBHICTD
opraHa. BomHouac BUKOPUCTaHHS KJIaCUYHOI (DOPMYIU
[IBapia 1976 poky, sika yepe3 iCTOPUIHY TOCTYITHICTh J0Ci
MolIMpeHa B MpaKTULll ypreHTHOI neaiaTpii, 3adikcyBa-
JI0 XMOHe «ITOKpallleHHs» (pinbrpaiii B pemicii 3 85,0 mo
94,0 mu/xB/1,73 M? (p < 0,001). 3 maTodiziomorivHUX 10-
3ULil 1ell epeKT 3yMOBIEHUI METOIOJOTiYHUMU O0OMe-
KEHHSIMU 3acTapijiol MaTEMaTUYHOT MOJIE, 110 KOPCTKO
3aJIeXKUTh Bifl JIiHiiTHOTO pocTy. [IpoTsSIrom TpuBajaoro yacy,
HEOOXiTHOTO IJIsSI JOCATHEHHS PEeMicil, IiTh IMPUPOIHO ITiI-
pocau i BinHOBWIM AedillMT Macu Tijia Micas MyXJIMHHOT
iHToKcuKaiii. CaMe 1eii COMAaTUIHUI 3CYB IITYIHO 3aBU-
Iy€e MOKa3HUKHU hopmynu 1976 poky, 1o B yMOBax peaHi-
MaliifHOTO MOHITOPUHIY CTBOPIOE HeOE3MeKy MPOMYyCKY
peanbHOI quchyHKLIT HUpOoK [16, 17].

Ha nporuBary TpaguiiiiiHuM TecTaM BUCOKOCIIe LU (iuHi
cedoBi 6iomapkepn — KIM-1 i 3,-MI" — BusiBUIIM BUCO-
Ky YyTJIMBICTb IO LIMTOCTAaTMYHOI arpecii BXe Ha paHHiX
rocrmiTajJbHUX eTtanax. HasgBHICTH 9iTKOro peepeHTHOro
(iziooriyHOro HYJIS B Ipyni COMaTUYHO 310POBOTO KOHT-
pouo (y siKiit maronoriyHuii piseHb KIM-1 ctanosus 0,0 %,
a B,-MI' — nume 5 %) 1OBOAMTD, IO MOSIBA IIUX CIIOJYK Y
ceui xBopux Ha I'JIJI € mpssMuUM CUTHaAJIOM peHaJbHOTIO I10-
LIKO/IKEHHSI.

3cyB koHueHtpauii KIM-1 (3 0,1 no 0,17 Hr/mn;
p=0,001)ip,-MTI" (30,03 mo 0,2 mr/; p < 0,001) BoueBUIH
€ HacJliIKoM 0e3IocepeJHbOr0 MOIIKOMIXKEHHS eMiTeito
MMPOKCUMaJbHUX KaHaJIbIIiB KOMOiHAIII€I0 TTIOKOKOPTH-
KOINiB, BIHKPUCTUHY, aHTPALIMKIIiHIB Ta acrnapariHasu. Lls
Tepallisl IPOBOKYE Y BUCOKOMETA0OiUHUX TyOyJI0oLuTax
OKCHIATUBHUIA CTpec, TIOLITKOMKEeHHST MiTOXOHIPIii i Kacra-
3o03as1exkHuii anonTo3 [18]. [Tinsumiena ekckpettist KIM-1 i3
ceuelo MoB’si3aHa 3 iHAYKOBaHOIO YIIKOIKEHHSIM eKCITpeci-
€10 1IbOTO OiJIKa Ha amiKaJbHilii MeMOpaHi MPOKCUMATbHUX
KaHaJIbLiB i MOAAJIBLINUM BifllLIETJIEHHSM MOTO MO3aKIiTUH-
HOTO JoMeHYy MeTasionpoTeiHazamu (shedding), 1o 3a6e3-
Tevye MosiBy po3urMHHOI hopMu Giomapkepa B cedi [19].

[MapanenbHe 30inbIIeHHS eKCKpellii B,-MT Bimo6pa-
3Ka€ MOPYILICHHST DYHKIIIT TPOKCUMAaJbHOTO KaHAJIbLIEBOTO
TPaAHCITOPTY, 30KpeMa 3HWXKEeHHsI e(PeKTUBHOCTI MerasliH-
KyOiJliH-3aJIEXKHOTO €HAOLIUTO3Y HU3bKOMOJIEKYJISIPHUX
0iKiB, yHACIiZIOK YOro BOHU BTpavaroThes i3 ceuero [20].

i pe3yabraT y3roJpKyroThCs 3 TaHUMU CBITOBOI JliTepa-
Typu. 3okpema, H.R. Hasan et al. (2024) niarBepauiu, 1o
ceuoBmii KIM-1 BucTymnae e(peKTUBHUM IIPEAUKTOPOM iHi-
uiawii ['TTH y niteit, pearyioun Ha JOKaJbHUI TYOYJISIpHUIA
CTpec 3aJ0Bro A0 KOJMBaHb KpeaTUHiIHYy cupoBaTKu [21].
W. Hsiao et al. TakoX aKIIEHTYIOTh yBary Ha BUPaXXeHill Ky-
MYJISITUBHIM HE(PPOTOKCUYHOCTI iHAYKIIIMTHUX TPOTOKOJIIB,
110 TTPU3BOUTH 0 TOCTPOTO MPUTHIYEHHSI peadbcopOlIiitHOT
3/1aTHOCTI KaHaJIbLIiB Mpu reMobsiactosax [22]. [Tporte Hami
IIaHi JOBOMSITH, 10 TyOyJIsIpHA IIAaTOJIOTisI He 0OMEXYEThCS
TPAH3UTOPHUMM €T1i30aMM TOCTPOi XiMiOTOKCUYHOCTI, a
HaOyBa€ MPOJIOHTOBAHOTO Mepediry uepe3 BUCHAXKEHHSI pe-
reHepaTOPHUX MOXJIMBOCTEN EITiTeNit0.

Haii6inpi 3HauymuM (eHoMeHOM CTaB IIPUXOBaHUM
MPOTPECyoUnii XapaKTep MOIIKOIKEHHS: MAaKCUMaJIbHI PiB-
Hi eKCKpellii Ta YaCTOTU peecTpallii MapkepiB 3adikcoBaHi
came y (a3i CTiliKoi KJIiHiKO-TeMaToI0TiuHoi pemicii. biHap-
HMIi1 aHaJTi3 BUSIBUB aCUMETPUIHUI TpeH s 3,-MT: gac-
TOTa IMATOJIOTIYHMX BUIAIKIB cTpiMKO 3pocia 3 40,6 % i
qac [TXT nmo 81,3 % y pewmicii (p = 0,002 3a kputepiem Mak-
Hewmapa), mpuuomy B 43,8 % miteii KaHaiblieBa AUCHYHKITisS
Briepiie MaHicdecTtyBaia BincTpodeHo. [1aTosoriuHunii piBeHb
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KIM-1y pewmicii peectpyBaBcs B 65,6 % naii€eHTiB, 1eMOH-
CTPYIOYU CTabiIbHY MepCUCTeHIIio B 53,1 % 3 HUX.

JU1st MeAUIIUHY HEBiNKJIaMHUX CTaHIB 1LIeil BiACTpoYe-
HU# ePEeKT € KPpUTUUYHO BaXKJIMBUM, OCKIJIbKU LJTFOCTPYE
dpenomen HepoTokcuuHOrO ciay (nephrotoxic footprint).
[Moniony 3akoHOMipHicTh onucytoTh E. Latoch et al. (2021),
SIKi 3a(hiKCyBaJIM TPUBAJLY MEPCUCTEHIIII0 BUCOKUX KOHIIEH-
tpauiit KIM-11i ,-MTIy miteit, sIKi omy>kaiu Bif JeiiKo3iB,
PO3IIIHIOIYY II€ SIK O3HAKY XPOHi3allii peHaJbHOTO YIIIKO-
IKeHHs [23].

3rigHo 3 MixkHapogHUMU HactaHoBamu KDIGO, criiike
BUSIBJIEHHSI MapKepiB MapeHXiMaTO3HOTO ypaxKeHHs 10~
HaJl TpY MicsiLli 103BoJIsiE BepUiKyBaTh XpOHIUHY XBOPOOY
HupokK (XXH) [24]. OckinbKu iHTEpBa CIIOCTEPEKEHHS Y
HaIlliil KOropTi MepeBUIyBaB el TEPMiH, TTporpecylode
i3ompoBaHe 3poctaHHst KIM-1 i 3,-MTI mae mincTaBu KOH-
CTaTyBaTU po3BUTOK cyOkmiHiyHOI XXH TyOynoiHTepCcTULIi-
aJIbHOTO reHe3y. [ocTpe MOIIKOMKeHHST KaHAJIbIIB ITiI yac
TIXT 3amyckae naronoriunuii nepexia ['TIH y XXH (AKI-
to-CKD transition) yepe3 MmexaHi3M1 XpOHIYHOI JIOKAJIbHOT
imewmii, peaykiii KanijisipiB i cTapiHHS (senescence) TyOyJ10-
muTiB [25]. KitituHu HaOyBalOTh CEKPETOPHOTO (heHOTHITY,
MPOAYKYIOUHU Tpo3anaibHi HUTOKIHU, 1110 TPU3BOAUTH 10
iHTepcTULliaTbHOTO (hiOPO3Y Ha TJIi TOBHOTO OHKOJIOTIYHOTO
OarornoTyyysi.

OTxe, 32 YMOBM YSIBHOIO KJIiHIYHOTO OJIaronoiaydys i
HOPMaJIbHUX PiBHIB KpeaTUHiHY TyOyJIsSIpHUIT anapaT aiTeit
3 I'JIJI 3a3Hae nporpecyrodoro cyoxiiHiuHoro I'TTH 3 mo-
JAJIbIIOI0 XpOHi3allielo mpoiecy. Lle o0rpyHTOBYE HEOOXim-
HICTb BiIMOBH BiJl i30JIbOBAHOI'O KOHTPOJIIO KPEaTUHiHY Ha
KOPHCTh PaHHBOTO BIipoBamkeHHs: KIM-1 i 3,-MI 3 MmeToio
CBOEYACHOTO ITPOBEICHHS iHINBITyaTbHOI He(PPOIPOTEKIILi.

BucHoBkMU

TpanuiiiiiHe olliHIOBaHHSI peHaIbHUX (DYHKILiH 3a piB-
HEeM CHPOBaTKOBOTO KpeaTuHiHy (66,0 MKMOJIb/JT Ha eTarti
IMXT npotu 69,0 MkMmoJb/ y pemicii; p = 0,377) i po3-
paxyHkoBoto HIIK® 3a ¢opmynoro Bedside Schwarz 2009
poky (p = 0,216) TpogeMOHCTPYBAJIO TTIOBHY HEYYTIUBICTh
1o cyokiniyaux BapianTiB I'TIH y miteit 3 I71J1. [Tpu iibomy
kiacnyHa opmyia [Bapiia (1976) yepe3 KOpPCTKY 3a1exK-
HICTb BiJ1 JIIHIHHOTO POCTY IUTUHU JIEMOHCTPYE MOMUIKOBE
nigpuiieHHs LK ® y nunamini cmocrepexxerHs (3 85,0 1o
94,0 mi/x8/1,73 M* p < 0,001), 110 B TpaKTULIi iIHTEHCUBHOT
Teparlii CTBOPIOE HEOE3MeKy MPOITyCKY pealbHOIro TyOys10-
IHTEpPCTUILIIAJIBHOTO CTPECY.

Ha nportuBary (pyHKIiOHaIbHUM KJIipEHCOBUM TECTaM
MOJIEKYJISIPHI OioMapKepu cedi MaloTh YiTKO OKPECICHU
izionoriyHuii Hy b (Y TPyIli 3MIOPOBOTO KOHTPOJIIO MaTO-
soriuamit pisens KIM-1 BincyrtHiit y 100 % Bumnaznxkis, a
migsuieHHs [3,-MT BepudikoBaHo nmie B 5 % miteit) i Bu-
COKY YYTJIMBIiCTb 10 ITUTOCTATUYHOTO MOIIKOMKEHHS. YKe
Ha eTarli akTUBHOI XimMioTeparlii yacToTa BUSIBJICHHS 11aTO-
soriuynoi ekckpettii KIM-1 mocsirae 59,4 % (19 narttieHris),
a pB,-MI' — 40,6 % (13 miTeit), 110 CTATUCTUYHO 3HAYYIIE
nepeBuly€e MoKa3HUKKM KoHTposto (p < 0,001 i p = 0,008
BiINOBiNHO) Ta miaTBepmXye (akT iHilialii rocTporo Ka-
HaJIBIIEBOTO YIIKOXKEHHS IIUTOCTATUKAMU.

Cyoxuiniune I'TIH, iHiniiioBaHe ximioTepari€lo, He €
TPAH3UTOPHUM CTAaHOM i JIEMOHCTPYE BilcTpOYeHE TPO-

rpecyBaHHs. Y (asi pemicii 3a¢pikcoBaHO MaKCUMaJIbHE
3poctaHHs KoHLeHTpauiit KIM-1 (mo 0,17 [0,0; 0,3] Hr/mu;
p =0,001) i B,-MT (m0 0,2 [0,06; 0,31] mr/im; p < 0,001).
Yacrtota peectpaiiii minBumeHoro ,-MI" cTpiMKo 30i1b-
uryerbest 1o 81,3 % (26 nmauieHTiB) 3a paxyHOK BiacTpoye-
Hoi MaHidecranii B 43,8 % miteit, y IKUX MapKep 3’ IBUBCS
BIIEpILIE CaMe B peMicii.

[lepcucrenuisa naronoriuaux piBHiB KIM-1 Ha 060X
eTarax MOHITOpUHTY B 53,1 % Malli€HTiB CBiIYUTh MPO CTili-
K€ BUCHAXXEHHSI pereHepaTOPHOTO MOTEHIIiaTy TyOyI0IUTIB
i 3aITyCK IpOLECiB XpOHi3allii HUPKOBOTO YIIKOMKeHHsI. [le
OOIPYHTOBYE HEOOXiMHICTh TPUBAIOr0 HE(POMOHITOPUHTY
niteit 3 [J1J1 y mepioai pemicii 3 000B’SI3KOBUM BKJIIOYEHHSIM
BUCOKOYYTJIMBUX MapKepiB cedi A0 aJropuTMiB AUCTIAH-
CEpPHOTO CITOCTEPEXEHHS JISi CBOEYACHOTO 3aMo0iraHHs
po3BUTKY XXH.

Konduaikr inTepecis. KoHbJikT iHTEpeciB BincyTHi.
Yci aBTOpu nanu 3roay Ha MmyOJIiKallilo cTaTTi, 00poOKy Ta
ry0JTikanio iXHiX MepCOHATIbHUX TaHUX.

Indopmania npo dinancyBannsa. Pob6oTa BUKOHaHa B
MeXax JAucepTaliifHoro nochimkeHHs «Onrumisanis gia-
THOCTUKU Ta TIPOTHO3YBaHHSI (DOPMYBaHHS ypaxKeHHST HU-
POK Y JiTeii 3 ToCcTpoIo TiM(pOOIaCTHOIO JISMKEMi€I0», TeMa
SIKOTO 3aTBEp/XKeHa BYEHOIO pasiolo XapKiBChKOTo Halli-
OHAJBHOTO MEIUYHOIO YHIBEPCUTETY (POKM BUKOHAHHS
2023-2027).

Buecok aBropiB. Onunens I1.1. — koHuenuist goci-
IDKeHHs, 30ip Ta aHaji3 JaHUX, CTaTUCTUYHA 00poOKa,
JiteparypHuil orisia; Makeesa H.I. — Kopexitist CTpyKTy-
P4 CTaTTi, KpUTUYHE pellaryBaHHS PyKOIUCY Ta BHECOK Y
(iHanbHY Bepcito cTaTTi.

BuxopucTanHs mWTy4HOro inrejekry. I1in yac miaroros-
KM 11i€1 poOOTH aBTOPY BUKOPUCTOBYBAJIM T€HEPATUBHUIM
WTY4YHU iHTesekT Gemini Pro njist mosiniieHHs SIKOCTi
aHTJIICHKOI MOBM Ta YNTa0EIbHOCTI TeKCTY pe3tome. [licmsa
BUKOPUCTAHHS 1IbOTO CEPBiCY aBTOPM TepeBipuIu i Bifl-
penaryBajii MaTepias i HeCyTh IIOBHY BiIIIOBiTa/IbHICTh 3a
3MICT ITyOJTiKaIlii.
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Kharkiv National Medical University, Kharkiv, Ukraine

Acute kidney injury in children with acute lymphoblastic leukemia:
opportunities for early verification and risk of chronicization

Abstract. Background. Acute kidney injury (AKI) is one of the
most severe complications of polychemotherapy (PCT) in children
with acute lymphoblastic leukemia (ALL). The limited sensiti-

vity of conventional diagnostic methods necessitates the search
for early biomarkers of tubular injury to enable timely detection of
nephrotoxicity and improve renal function monitoring. The purpose
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was to assess renal function and verify signs of subclinical AKI in
children with ALL at the end of phase I of protocol I of PCT and
during remission through comparative analysis of biomarker levels
(urinary KIM-1, B,-microglobulin ($,-MG)), serum creatinine, and
estimated glomerular filtration rate (¢GFR). Materials and methods.
A prospective cohort study was conducted involving 32 children
with newly diagnosed ALL who received treatment according to the
ALL IC-BFM 2009 protocol and 20 practically healthy children in
the control group. Urinary KIM-1 and ,-MG, serum creatinine
concentration, and eGFR calculated using the Schwartz equations
(1976 and 2009) were assessed during the intensive PCT phase and
remission period. Statistical analysis was performed using Statistica
software (StatSoft Inc., Tulsa, USA, version 8.0). Results. Serum
creatinine levels (p = 0.377) and eGFR calculated using the Bedside
Schwartz equation (2009) (p = 0.216) did not demonstrate statisti-
cally significant changes between the intensive PCT and remission.
In children with ALL, urinary KIM-1 concentration increased
from 0.1 [0.0; 0.16] ng/mL during PCT to 0.17 [0.0; 0.3] ng/mL
during remission (p = 0.001), while urinary ,-MG increased from
0.03 [0.0; 0.1] to 0.2 [0.06; 0.31] mg/L (p < 0.001). In the control
group, pathological KIM-1 levels were not detected in any child

(0/20), whereas elevated B,-MG was identified in only one case
(5 %). Urinary KIM-1 excretion was increased in 59.4 % (19/32)
of children with ALL during intensive PCT and in 65.6 % (21/32)
during remission, which was significantly higher compared to the
control group (p < 0.001). Pathological B,-MG levels were ob-
served in 40.6 % (13/32) of children during treatment and in 81.3 %
(26/32) during remission, also demonstrating a significant differ-
ence compared to controls (p = 0.008 and p < 0.001, respectively).
Persistent KIM-1 elevation at both observation points was detected
in 53.1 % of children, whereas newly developed 3,-MG elevation
during remission was observed in 43.8 % of patients. Conclusions.
Conventional indicators of renal function (serum creatinine and
eGFR) do not allow timely detection of subclinical AKI in children
with ALL. Assessment of urinary biomarkers KIM-1 and 3,-MG
represents a more sensitive approach for early detection of tubular
injury, which may persist and progress even during remission. The
obtained results support the need for long-term nephrological moni-
toring of children with ALL, including tubular injury biomarkers in
follow-up algorithms.

Keywords: pediatrics; oncohematology; acute lymphoblastic leu-
kemia; acute kidney injury; urinary biomarkers; tubular dysfunction
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Adaptive support ventilation accelerates respiratory
stabilization in thermobaric burn injury:
a cohort study

Abstract. Background. Severe thermobaric burns combined with inhalation injury result in complex respiratory
dysfunction characterized by unstable oxygenation and a high risk of ventilator-induced lung injury. Adaptive and
closed-loop ventilation strategies may improve lung-protective ventilation in this setting. The purpose was to evaluate
the impact of adaptive support ventilation (ASV) on respiratory stabilization, oxygenation dynamics, and ventilatory
parameters in patients with severe thermobaric burns and inhalation injury. Materials and methods. A retrospective
cohort study was conducted including 33 adult patients with > 25 % total body surface area burns caused by
thermobaric or drone-related trauma. All patients required invasive mechanical ventilation and were divided into
two groups: conventional ventilation (n = 17) and ASV (n = 16). The primary outcome was time to respiratory
stabilization, defined as sustained improvement in oxygenation (PaO,/FiO, > 200) with reduced variability
in ventilatory parameters. Secondary outcomes included oxygenation dynamics, driving pressure, duration of
mechanical ventilation, and intensive care unit length of stay. Results. Baseline characteristics were comparable
between groups. ASV was associated with significantly shorter time to respiratory stabilization (48 [36—60] vs. 72
[60—84] hours, p = 0.03), corresponding to an approximate 24-hour reduction. Oxygenation improved more rapidly
in the ASV group, with higher PaO,/FiO, values at 48 and 72 hours (p = 0.04 and p = 0.01, respectively). Driving
pressure was consistently lower in the ASV group (p = 0.03), indicating improved lung-protective ventilation. A trend
toward shorter duration of mechanical ventilation was observed (8 [6—11] vs. 11 [§—14] days, p = 0.07). Repeated-
measures analysis demonstrated a significant effect of time (p < 0.001) and a significant group * time interaction
for oxygenation (p = 0.02). Conclusions. ASV enables faster respiratory stabilization, improves oxygenation, and
reduces driving pressure compared to conventional ventilation, supporting a more lung-protective and adaptive
ventilation strategy in patients with severe thermobaric burns and inhalation injury.

Keywords: thermobaric burns; inhalation injury; mechanical ventilation; adaptive support ventilation, oxygenation;
driving pressure; lung-protective ventilation; acute respiratory distress syndrome; ventilator-induced lung injury

Introduction

Modern burn injury patterns have significantly changed
in the context of contemporary warfare. Thermobaric wea-
pons and drone-related explosions generate a combination
of thermal damage, pressure wave effects, and inhalation of
toxic combustion products, leading to complex and severe
respiratory injury.

Inhalation injury remains one of the key determinants
of morbidity and mortality in patients with major burns,

particularly in those with large burns (> 25 % total body
surface area (TBSA)). It is associated with acute respira-
tory failure, prolonged mechanical ventilation, and in-
creased risk of infectious complications in critically ill
patients [1, 4].

The coronavirus disease 2019 (COVID-19) pandemic
has significantly advanced approaches to mechanical venti-
lation in severe respiratory failure. In this context, adaptive
and closed-loop ventilation strategies have gained attention
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as a means for optimizing lung-protective ventilation and
improving stability of respiratory parameters [6—8].

Adaptive support ventilation (ASV) and its advanced
forms have been shown to provide stable hemodynamic and
respiratory support in surgical and critically ill patients. Pre-
vious studies have demonstrated that ASV may contribute to
improved perioperative hemodynamic stability and reduced
variability in ventilation parameters in pediatric surgical
populations [2].

Clinical experience with viral interstitial pneumonia,
including COVID-19, has further suggested that adaptive
ventilation modes can be effectively used in patients with
severe respiratory compromise, allowing individualized ad-
justment of ventilatory support [3].

In addition, critically ill patients with severe trauma and
respiratory failure are at increased risk of infectious compli-
cations, which further complicate intensive care manage-
ment [4].

More recently, technological approaches to burn ma-
nagement have expanded beyond ventilation. For example,
BurnNavi-guided fluid therapy has demonstrated potential
benefits in improving hemodynamic stability in burn pa-
tients, highlighting the role of decision-support technologies
in this population [5].

Taken together, these findings indicate a shift toward
adaptive, technology-driven management strategies in criti-
cally ill patients. The proposed mechanism-driven respira-
tory injury pathway is summarized in Fig. 1.

Thermobaric and drone-related explosions produce com-
bined thermal, pressure, and toxic injury leading to airway
and alveolar damage, impaired gas exchange, and unstable
respiratory function. Adaptive ventilation strategies, inclu-
ding ASV and INTELLiVENT-ASYV, may improve stabiliza-
tion of respiratory parameters.

However, despite advances in ventilation and burn care,
there is limited evidence regarding optimal ventilatory strate-
gies in patients with thermobaric burns and inhalation injury,
particularly in those with extensive burn surface area.

The purpose was to evaluate respiratory patterns and ven-
tilatory management in patients with severe burn injury as-
sociated with thermobaric and drone-related trauma.

Materials and methods

This was a retrospective observational cohort study con-
ducted at the Center for Thermal Trauma and Reconstructive
Surgery of the Medical Center “Vinnytsia Regional Clini-
cal Hospital named after N.I. Pirogov” between 2025 and
2026. It was performed in accordance with the principles of
the Declaration of Helsinki and was approved by the Ethics
Committee of the National Pirogov Memorial Medical Uni-
versity, Vinnytsia (Protocol No. 12/12/2025).

A total of 33 adult patients were included in the analysis.
Eligibility criteria comprised age > 18 years, burn size of
> 25 % TBSA, and a confirmed mechanism of injury in-
volving thermobaric explosion or drone-related trauma. All
patients demonstrated clinical signs of inhalation injury and
required invasive mechanical ventilation. Patients with severe
pre-existing chronic lung disease, traumatic brain injury re-
quiring independent ventilation strategies, early death within
24 hours of admission, or incomplete clinical data were ex-
cluded from the study.

All patients received standardized critical care and burn
management according to institutional protocols. Initial
management included early airway protection and endo-
tracheal intubation when clinically indicated, followed by
fluid resuscitation using protocol-based approaches. Surgical
management consisted of early debridement and repeated
interventions where necessary. Patients were admitted to the
intensive care unit (ICU) immediately after initial stabiliza-
tion.

Mechanical ventilation was initiated upon ICU admis-
sion using ASV. Clinical and physiological data were col-
lected retrospectively from electronic medical records and
ICU monitoring systems. Variables included demographic
characteristics, mechanism of injury, burn severity, presence
of inhalation injury, ventilatory parameters, duration of me-
chanical ventilation, and ICU length of stay. Additional pa-
rameters such as lung compliance and variability in ventila-
tory support were also analyzed to assess respiratory stability.

The primary outcome of the study was time to respiratory
stabilization, defined as sustained improvement in oxyge-
nation (PaO,/Fi0O, > 200) combined with reduced variability
in ventilatory parameters. Secondary outcomes included

Lung damage

ARDS-like
Hypoxemia

Thermal
Pressure / Toxic

Thermobaric
Drone

Ventilation Instability

High FiO,
Variable PEEP

Low compliance
Fluctuation

Prolonged MV

Complications

[ Instability — aggressive ventilation — VILI — instability ]

Figure 1. Mechanism-driven respiratory injury pathway in severe thermobaric burns

Notes: ARDS — acute respiratory distress syndrome; FiO, — fraction of inspired oxygen; PEEP — positive end-
expiratory pressure; MV — mechanical ventilation; VILI — ventilator-induced lung injury.
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duration of mechanical ventilation, frequency of ventilatory
instability episodes, development of complications, and ICU
length of stay.

In addition to clinical analysis, a conceptual mechanistic
model was developed (Fig. 1) to illustrate the relationship
between injury mechanism, lung damage, respiratory pheno-
type, ventilatory strategy, and clinical instability. The model
incorporates a feedback loop in which respiratory instability
leads to more aggressive ventilatory support, increasing the
risk of VILI, which in turn perpetuates further instability.

Statistical analysis was performed using standard me-
thods. Continuous variables were expressed as mean =+ stan-
dard deviation or median with interquartile range, depending
on data distribution. Categorical variables were presented
as percentages. Group comparisons were performed using
Student’s t-test or the Mann-Whitney U test for continuous
variables and the chi-square test for categorical variables. A
p-value < 0.05 was considered statistically significant.

Results

A total of 33 patients with severe thermobaric burns
(> 25 % TBSA) and inhalation injury were included in the
study. They were divided into two groups according to the
ventilatory strategy: conventional mechanical ventilation
(n = 17) and ASV (n = 16). Baseline characteristics were
comparable between the groups, with no statistically sig-
nificant differences in age (35.9 = 10.1 vs. 37.2 + 9.4 years,
p = 0.68), sex distribution (82.3 vs. 81.2 % male, p = 0.92),
or burn severity as assessed by TBSA (31.8 £ 6.9 vs.
33.1 £6.5 %, p = 0.54). Similarly, no significant differences
were observed in initial respiratory status, including PaO,/
FiO, ratio at admission (115 & 32 vs. 130 = 36, p=0.21) and
driving pressure (17.5 = 3.6 vs. 16.0 £ 3.3 cm H,0, p=10.18),
indicating comparable baseline severity between the groups
(Table 1). Despite similar initial conditions, patients ma-
naged with ASV demonstrated significantly faster respiratory
stabilization compared to those receiving conventional ven-
tilation. The median time to stabilization was reduced from
72 (60—84) hours in the conventional group to 48 (36—60)
hours in the ASV group (p = 0.03).

A trend toward shorter duration of mechanical ventila-
tion was also observed in the ASV group (8 [6—11] vs. 11
|8—14] days), although this difference did not reach statisti-
cal significance (p = 0.07). This suggests a clinically relevant,
but underpowered effect of adaptive ventilation strategies on

overall ventilatory burden. Importantly, the reduction in time
to stabilization supports the proposed mechanistic model
(Fig. 1), in which early control of ventilatory instability may
interrupt the cycle of excessive ventilatory stress and VILI.

Fig. 2 illustrates the dynamics of oxygenation (PaO,/
FiO,) during the first 72 hours of mechanical ventilation in
patients with severe thermobaric burns and inhalation injury.

Patients managed with ASV demonstrated a more rapid
and consistent improvement in oxygenation compared to
those receiving conventional ventilation. As early as 24 hours,
Pa0O,/FiO, values were higher in the ASV group (approxi-
mately 150 vs. 125), and this difference persisted throughout
the observation period. By 72 hours, oxygenation improved
to approximately 185 in the ASV group, compared to around
145 in the conventional ventilation group.

A repeated-measures analysis demonstrated a significant
effect of time (p < 0.001) and a significant group X time
interaction (p = 0.02), indicating that the rate of improve-
ment in oxygenation differed between the two ventilation
strategies. Post hoc comparisons revealed significantly higher
Pa0,/FiO, values in the ASV group at 48 (p = 0.04) and 72
hours (p = 0.01), with a strong trend observed at 24 hours
(p =0.06).

In addition, the trajectory of improvement in the ASV
group was more linear and stable, reflecting reduced variabi-
lity in gas exchange. In contrast, the conventional ventilation

—e— Conventional ventilation

180 4 —#— ASV

170 1

Pa02/Fi02

30 40 60 70

Time (hours)
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Figure 2. Oxygenation dynamics (PaO/FiO,) during
the first 72 hours of mechanical ventilation

Table 1. Clinical and ventilatory characteristics of patients with severe thermobaric burns and inhalation injury

Variable Total (n = 33) C°“"e"“(z":'1‘§‘;"“'a“°" ASV (n = 16) p-value
Age (years), mean + SD 36.5+9.8 35.9 +10.1 37.2+94 0.68
Male, n (%) 27 (81.8) 14 (82.3) 13 (81.2) 0.92
TBSA (%), mean + SD 324 +6.7 31.8+6.9 33.1+6.5 0.54
PaO,/FiO, at admission 122 + 34 115+ 32 130 = 36 0.21
Driving pressure (cm H,O) 16.8 £ 3.5 175+ 3.6 16.0 + 3.3 0.18
Time to stabilization (hours) 60 (48-72) 72 (60-84) 48 (36-60) 0.03
Duration of ventilation (days) 9 (7-13) 11 (8-14) 8 (6-11) 0.07
ICU length of stay (days) 14 (11-19) 16 (12-20) 13 (10-17) 0.09
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group demonstrated a slower and less pronounced improve-
ment over time.

Overall, the increasing separation between the groups
suggests a cumulative benefit of adaptive ventilation strate-
gies. These findings support the proposed mechanistic model
(Fig. 1), in which early stabilization of respiratory function
may help interrupt the cycle of ventilatory instability and
VILI.

Patients managed with ASV demonstrated more rapid
improvement in oxygenation compared to conventional ven-
tilation, with greater stability over time.

Fig. 3 presents the dynamics of driving pressure (AP)
during the first 72 hours of mechanical ventilation in patients
with severe thermobaric burns and inhalation injury.

Participants managed with ASV demonstrated consis-
tently lower driving pressure values compared to those re-
ceiving conventional ventilation throughout the observation
period. At baseline, driving pressure was lower in the ASV
group (16.0 vs. 17.5 cm H,0), and this difference remained
stable over time. By 72 hours, driving pressure decreased to
approximately 14.5 cm H,O in the ASV group and 16.0 cm
H,O in the conventional ventilation group.

A repeated-measures analysis revealed a significant ef-
fect of time (p < 0.001), indicating a progressive reduction
in driving pressure in both groups. Importantly, a significant
group effect was observed (p = 0.03), confirming overall
lower driving pressures in the ASV group. The group x time
interaction showed a trend toward significance (p = 0.08),
suggesting a potentially faster reduction in driving pressure
with adaptive ventilation, although this did not reach statisti-
cal significance.

The reduction in driving pressure was more gradual but
consistently maintained in the ASV group, reflecting im-
proved lung mechanics and more protective ventilation.
In contrast, patients receiving conventional ventilation ex-
hibited persistently higher driving pressures across all time
points.

These findings support the concept that adaptive ventila-
tion strategies may contribute to lung-protective ventilation
by reducing driving pressure, a key determinant of VILI, and
align with the mechanistic model presented in Fig. 1.
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Patients managed with ASV demonstrated lower and more
stable driving pressures over time compared to conventional
ventilation, suggesting improved lung-protective ventilation.

Fig. 4 illustrates the distribution of respiratory stabiliza-
tion time in patients treated with conventional ventilation
versus ASV.

Participants managed with ASV achieved significantly
faster respiratory stabilization compared to those receiving
conventional ventilation. The median time to stabilization
was approximately 49 hours in the ASV group, compared to
75 hours in the conventional ventilation group (p = 0.03).

In addition to the difference in central tendency, the ASV
group demonstrated a narrower interquartile range, indicat-
ing reduced variability in stabilization time and suggesting
a more predictable clinical course. In contrast, patients re-
ceiving conventional ventilation showed greater dispersion,
with a wider range of stabilization times and higher upper
quartile values.

The boxplot further highlights that most patients in the
ASYV group achieved stabilization earlier than those in the
conventional group, with minimal overlap between distri-
butions. This supports the finding that adaptive ventilation
strategies are associated with both faster and more consistent
respiratory recovery.

These results are consistent with the observed improve-
ments in oxygenation (Fig. 2) and reductions in driving pres-
sure (Fig. 3), reinforcing the concept that early control of
ventilatory instability may translate into accelerated clinical
stabilization.

Patients managed with ASV demonstrated shorter time to
respiratory stabilization compared with conventional ventila-
tion (p = 0.03).

Discussion

The present study demonstrates that patients with se-
vere thermobaric burns involving more than 25 % TBSA
and inhalation injury develop significant respiratory impair-
ment characterized by unstable oxygenation and prolonged
need for ventilatory support. These findings are consistent

p =0.03
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70 A

60 1
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Figure 3. Driving pressure dynamics during the first 72
hours of mechanical ventilation

Figure 4. Respiratory stabilization time by ventilation
strategy
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with previous observations that inhalation injury is a major
determinant of outcomes in burn patients and is strongly
associated with the development of ARDS and prolonged
mechanical ventilation [1].

The pathophysiology of inhalation injury in thermobaric
burns is likely multifactorial, combining thermal damage,
barotrauma, and exposure to toxic combustion products.
This results in diffuse alveolar injury, impaired gas exchange,
and reduced lung compliance, which are key features of
ARDS-like physiology [1, 10, 11]. Such a complex and dy-
namic respiratory pattern may explain the variability in oxy-
genation and ventilatory parameters observed in our cohort.

In this context, lung-protective ventilation remains the
cornerstone of management. Current international guide-
lines emphasize the importance of limiting driving pressure
and avoiding VILI in patients with ARDS [10, 11]. However,
maintaining optimal ventilatory parameters in patients with
rapidly changing respiratory mechanics remains challenging
in routine clinical practice.

Adaptive ventilation strategies have been developed to
address this challenge. Previous studies have demonstrated
that ASV can provide stable ventilatory support and im-
prove hemodynamic parameters in surgical patients, sug-
gesting a potential benefit in critically ill populations [2].
Furthermore, clinical experience in patients with severe viral
pneumonia, including COVID-19, has shown that adap-
tive ventilation modes may allow individualized adjustment
of ventilatory support and improve stability of respiratory
parameters [3].

Closed-loop ventilation systems such as INTELLi-
VENT-ASYV extend this concept by automatically adjust-
ing FiO,, PEEP, and ventilatory settings based on real-time
physiological feedback. Evidence from clinical and experi-
mental studies suggests that such systems may improve ad-
herence to lung-protective ventilation strategies and reduce
the need for manual adjustments [6—8]. In our study, the
use of ASV was associated with more stable oxygenation,
lower variability in ventilatory parameters, and shorter time
to respiratory stabilization, supporting the feasibility of this
approach in patients with severe inhalation injury.

Importantly, patients with severe burns are also at high
risk of infectious complications, which may further worsen
respiratory function and prolong intensive care treatment [4].
The interaction between inhalation injury, mechanical ven-
tilation, and infection represents a critical factor influencing
outcomes in this population.

In addition to ventilatory management, recent advances
in burn care highlight the role of technology-assisted ap-
proaches in improving patient outcomes. The use of Burn-
Navi-guided fluid resuscitation has been shown to provide
hemodynamic protection and optimize early management
in burn patients [5]. Together with adaptive ventilation, these
findings suggest a broader shift toward integrated, technolo-
gy-driven critical care strategies.

The results of the present study should be interpreted in
the context of its limitations. The sample size was relatively
small, and the study was conducted in a single center, which
may limit generalizability. In addition, the observational de-
sign does not allow definitive conclusions regarding causality.
Nevertheless, the findings provide clinically relevant insights

into ventilatory management in a specific and understudied
population.

Conclusions

ASV enables faster respiratory stabilization, improves
oxygenation, and reduces driving pressure compared to
conventional ventilation, supporting a more lung-protective
strategy in severe thermobaric burns with inhalation injury.
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AAQNTUBHUM MIATPUMYIOYUIN PEXXNM BEHTUASILIT MPUCKOPIOE CTABIAIZALLIIO AUXCAHHS
npuv TepMOOAPUYHMX OMIKAX: KOTOPTHE AOCAIAXKEHHS

Pe3tome. Axmyaavnicme. Taxxi TepMOGapWIHi OMIKK B TIOETHAHHI
3 iHTAJISILIHOIO TPAaBMOIO MPU3BOJISITH 10 CKJIATHOI pecTipaTOpHOi
MUChYHKIII, 0 XapaKTePU3YEThCSI HECTAOLTbHOIO OKCUTEHAITIEIO
Ta BUCOKUM PU3UKOM BEHTUJISITOP-iHIYKOBAHOTO YIIKOIKEHHS
JlereHb. ATaNTUBHI i1 3aMKHeHi (closed-loop) pexkuMu BEHTHIISIILIT
MOXYTb TIOJIITIIITYBaTH MMPOTEKTUBHY BEHTWJISIIIIIO JIETEHbD Y 11ili Ka-
TEropii MnamieHTiB. Mema: ONiIHUTY BIUTUB PEXMUMY aIallTUBHOI TTiJI-
TpUMYyI040i BeHTWIsALIT (ASV) Ha cTabinizaliio IuxaHHs, AMHAMIKY
OKCHUTeHallil Ta mapaMeTpy BEHTUJISILIT Y XBOPUX i3 TSDKKUMU Tep-
MOOapUYHNMMU OTTiKaMU i iHTaJIALiiTHOO TpaBMoto. Mamepiaau ma
memoou. TIpoBeieHO peTPOCTIEKTUBHE KOTOPTHE TOCTIIKEHHSI, 110
BKJII04aJI0 33 JOpOoCanX 0coOu 3 omikamu > 25 % 11011 ToBepXHi
Tija, CIPUYMHEHUMU TePMOOAPUIHUMU 200 TPOH-aCOLiIIOBAaHUMU
YIIKOKEHHSIMU. YCi MauieHTH noTpedyBaiv iHBa3UBHOI Mexa-
HIYHOI BEHTWJISALIII Ta OyJIM PO3ITOAiIIeHI Ha IBi TPYIHM: TpamuIliii-
Ha BeHTWIsALIsT (n = 17) 1 ASV (n = 16). [IepBUHHOIO KiHLIEBOIO
TOYKOIO BBaXKaJiM yac A0 cTadimizaliil J1MXaHHS, BUSHAUEHUN SIK
critike nmonimuenHs okcurenattii (PaO,/FiO, > 200) y noenHanHi
3i 3MEHILIEHHSIM BapiaOeJIbHOCTI BEHTWISILIIMHUX TTapamMeTpiB. BTo-
PUHHI KiHII€Bi TOUKY BKJIIOYAJIU AMHAMIKY OKCUTeHallii, pylIiiiHui
TUCK, TPUBAJIICTh MEXaHIYHO1 BEHTUJISILII i TPMBATiCTh IepeOyBaHHS
y BionizieHHi iHTeHCUBHOI Teparii. Pe3yabmamu. ba3oBi xapakTe-

PUCTUKU I'PYI HE BiIPi3HSUTUCS CTAaTUCTUYHO 3Havy110. Bukopuc-
TaHHs pexxumy ASV Oyo acouiitoBaHe 3i 3HAYHO MEHIIIMM 4acoM
o crabimizanii quxanus (48 [36—60] mpotu 72 [60—84] romguH,
p = 0,03), 1o BianoBizae mMpuOIM3HO 24-TOAMHHOMY CKOPOYEH-
Hio. Y rpyri ASV criocTepiraiocs MIBUIILIE MTOMIMMIIEHHS OKCUTe-
Hauii 3 Buumu 3HaueHHsmMu PaO,/FiO, uepe3 48 ta 72 ronuuu
(p = 0,04 ta p = 0,01 BignmosinHo). [1oka3HUKM PYIIIITHOTO TUCKY
Oynu cTabinbHO HYKUMMHM Y rpytti ASV (p = 0,03), 1110 ¢BiZuuTh Mpo
GBI MTPOTEKTUBHY BEHTUJISILIIIO JieTeHb. BUsIBIEHO TEHIEHLLIIO 10
3MEHIIICHHST TPUBAIOCTI MEXaHIYHOT BeHTHIAIT (8 [6—11] mpoti
11 [8—14] mnis, p = 0,07). AHaTi3 TOBTOPHUX BUMipIOBaHb TO-
KazaB 3Hauymui BriuB vacy (p < 0,001) Ta B3aeMoii rpymnu X yac
st okeureHattii (p = 0,02). Bucnoexu. ASV 3a6e31edye IBUIIITY
cTabisi3allilo AMXaHHs, TOJIIIIYE OKCUTEHALIII0 Ta 3HUXKYE PYLIiii-
HUI TUCK TTOPiBHSHO 3 TPAAULIIITHOIO BEHTUJISILIEIO, TiATPUMYIOUN
OiNIbII MPOTEKTUBHY i aIaNTUBHY CTPATeril0 BEHTUJISILIL B MALIIEHTIB
i3 TSDKKMMU TepMOOApUYHUMMU OMiKaMU 1 iHTaJIsILiiTHOIO TPaBMOIO.
Koarouosi cioBa: Tepmo6apuuHi omiku; iHraisiiiHa TpaBma;
MeXaHiYHa BeHTWISLiS; agallTUBHA ITiATPUMYIOUa BEHTHUJISALIIS,
OKCHUTEHAIlisl; pyIIiHUI TUCK; TTIPOTEKTUBHA BEHTUJISILIIS JIETCHb;
TOCTPUI pecripaToOpHUii TUCTPEC-CUHIPOM; BEHTUIIITOP-iHIYKO-
BaHe YIIKOMIKEHHSI JIETeHb
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Extracorporeal detoxification methods
in the comprehensive therapy of severe cholangiogenic
sepsis: a prospective observational study

Abstract. Background. Severe cholangiogenic sepsis is associated with mortality rates of 18—35 % despite
advances in modern medicine. Endogenous intoxication represents one of the key pathogenetic components,
and extracorporeal detoxification (ECD) methods provide direct elimination of bacterial endotoxins, pro-
inflammatory cytokines, and inflammation mediators. However, evidence supporting differentiated, severity-
stratified application of these techniques in cholangiogenic sepsis remains limited. The purpose was to evaluate
the clinical efficacy of a differentiated, severity-stratified algorithm of extracorporeal detoxification methods
in patients with severe cholangiogenic sepsis. Materials and methods. A prospective observational cohort study
was conducted in 93 consecutive patients with cholangiogenic sepsis admitted to the surgical departments of
the Samarkand Branch of the Republican Research Center of Emergency Medicine (Uzbekistan) between
January 2021 and December 2024. Patients were stratified according to Tokyo Guidelines 2018 (grade I: n = 27
(29.0 %); grade II: n = 39 (41.9 %); grade III: n = 27 (29.0 %)). A three-tier ECD algorithm was applied
based on quantitative assessment of endogenous intoxication (middle-mass molecules, MMM) and organ
dysfunction (Sequential Organ Failure Assessment, SOFA): basic detoxification for mild intoxication, therapeutic
plasmapheresis and low-intensity laser blood irradiation for moderate intoxication; an extended program
including continuous veno-venous hemodiafiltration (CVVHDE), selective hemosorption (Toraymyxin PMX-20R
or oXiris), or molecular adsorbent recirculating system (MARS) for severe intoxication. Primary endpoints
included reduction in MMM, procalcitonin, interleukin-6, tumor necrosis factor a, and lipopolysaccharide
endotoxin. Statistical analysis was performed using IBM SPSS Statistics v.26.0 with Mann-Whitney U-test,
Friedman ANOVA, and log-rank test; significance was set at p < 0.05. Results. ECD methods were applied in 46
patients (49.5 %): therapeutic plasmapheresis in 38 (40.9 %), CVVHDF in 32 (34.4 %), selective hemosorption
in 15 (16.1 %), cascade plasmafiltration in 9 (9.7 %), and MARS in 2 (2.2 %). Therapeutic plasmapheresis
achieved 54.0 = 6.0 % reduction in MMM and 48.0 £ 5.0 % reduction in procalcitonin after three sessions.
CVVHDF reduced interleukin-6 by 64.0 = 8.0 % and tumor necrosis factor o. by 52.0 = 6.0 % within 24 hours.
Selective hemosorption with Toraymyxin reduced lipopolysaccharide endotoxin levels by 58.0 = 6.0 % after one
session and by 78.0 £ 8.0 % after two sessions, accompanied by a 3.2 £ 0.5-point reduction in SOFA score within
48 hours. Median time to MMM normalization (< 0.24 AU) was significantly shorter in the extended detoxification
program (3.5 days, 95% CI 3.0—4.0) compared with standard infusion therapy (8.5 days, 95% CI 8.0—9.0; log-
rank p < 0.001). No life-threatening complications were observed; minor adverse events occurred in 12 of 282
sessions (4.3 %). Conclusions. A differentiated, severity-stratified application of extracorporeal detoxification
methods in severe cholangiogenic sepsis, based on quantitative assessment of endogenous intoxication and organ
dysfunction, provides accelerated resolution of endotoxemia and systemic inflammatory response. The algorithm
represents a clinically applicable framework for individualized management of this high-mortality condition and
warrants validation in larger multicenter randomized trials.
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venous hemodiafiltration; selective hemosorption; endotoxemia; cytokines; middle-mass molecules
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Introduction

Cholangiogenic sepsis, defined as a life-threatening organ
dysfunction caused by a dysregulated host response to biliary
tract infection, remains one of the most challenging condi-
tions in emergency abdominal surgery [1, 2]. Despite the in-
troduction of minimally invasive endoscopic decompression,
broad-spectrum antimicrobial agents, and modern critical
care, mortality rates in severe forms (grade 111 according to the
Tokyo Guidelines 2018 (TG18)) continue to range from 18 to
35 % [3—5]. Bacterial translocation from infected bile into the
systemic circulation through biliovenous and biliolymphatic
reflux drives massive endotoxemia, cytokine release, and the
cascade of systemic inflammatory response syndrome that
culminates in multiple organ dysfunction [6, 7].

Endogenous intoxication constitutes a central pathoge-
netic mechanism in cholangiogenic sepsis. Sources include
bacterial lipopolysaccharide (LPS), pro-inflammatory cy-
tokines (interleukin-6 (IL-6), tumor necrosis factor-alpha
(TNF-a), interleukin-18), middle-mass molecules (MMM)
ranging from 500 to 5000 Da, and products of impaired he-
patic and renal metabolism [8§, 9]. Plasma MMM concentra-
tions correlate directly with disease severity, increasing from
0.32 £ 0.04 arbitrary units (AU) in grade 1 to 0.68 = 0.08 AU
in grade 111 — values nearly threefold higher than the upper
limit of normal (< 0.24 AU) [10].

Extracorporeal detoxification (ECD) provides direct eli-
mination of these mediators from circulation and has gained
increasing attention as an adjunctive therapy in severe sepsis
[11—14]. The contemporary armamentarium includes thera-
peutic plasmapheresis (TP), continuous veno-venous hemodi-
afiltration (CVVHDF), selective hemosorption on polymyxin
B-immobilized columns (Toraymyxin PMX-20R) or AN69ST-
based combined hemofilters (oXiris), cascade plasmafiltration,
and the molecular adsorbent recirculating system (MARS) for
hepatic support [15—17]. Despite this technological diversity,
the optimal indications, sequencing, and intensity of ECD
modalities specifically in cholangiogenic sepsis remain insuf-
ficiently defined, and recent meta-analyses have called for
severity-stratified, biomarker-guided approaches [18, 19].

We hypothesized that a differentiated, severity-stratified
ECD algorithm based on quantitative biomarkers of endo-
genous intoxication (MMM) and organ dysfunction (Se-
quential Organ Failure Assessment (SOFA) score) would
accelerate the resolution of endotoxemia and improve labo-
ratory and clinical surrogates of treatment efficacy.

The purpose of the present prospective observational study
was to evaluate the clinical efficacy of such an algorithm in
a single-center cohort of patients with cholangiogenic sepsis
treated at a tertiary referral center in Central Asia.

Materials and methods

Study design and setting. A prospective observational co-
hort study was conducted at the surgical departments of the
Samarkand Branch of the Republican Research Center of
Emergency Medicine (Samarkand, Uzbekistan), a tertiary
referral center serving a regional population of approximately
4.0 million. The study period extended from January 1, 2021,
to December 31, 2024. The study was conducted in accor-
dance with the Declaration of Helsinki (2013 revision) and
reported following the STROBE guidelines [20]. The pro-

tocol was approved by the Ethics Committee of Samarkand
State Medical University (approval No. 14/3 dated Decem-
ber 18, 2020). Written informed consent was obtained from
all participants or their legal representatives.

Patient selection. Consecutive adult patients (age > 18
years) admitted with a diagnosis of cholangiogenic sepsis
confirmed according to the TG18 [21] were screened for
inclusion. Inclusion criteria comprised: 1) clinical and labo-
ratory features of acute cholangitis with at least one TG18
diagnostic criterion for systemic inflammation, cholesta-
sis, and biliary obstruction on imaging; 2) sepsis defined by
Sepsis-3 criteria with a SOFA score increase of > 2 points
[22]; 3) availability of complete clinical, laboratory, and mi-
crobiological data. Exclusion criteria were: 1) age < 18 years
or pregnancy; 2) terminal-stage malignancy with life expec-
tancy < 1 month; 3) refusal to participate; 4) concomitant
infectious source unrelated to the biliary tract; 5) hemody-
namic instability with sustained systolic blood pressure (SBP)
<70 mm Hg on maximal vasopressor support (contraindica-
tion to ECD). A total of 93 patients met the eligibility criteria
and were included in the analysis. The cohort comprised 42
men (45.2 %) and 51 women (54.8 %) with a mean age of
64.2 + 13.4 years (range 19—88 years). Severity stratification
according to TG18 yielded 27 patients (29.0 %) with grade
I, 39 (41.9 %) with grade I1, and 27 (29.0 %) with grade III
cholangitis. The underlying etiology included choledocholi-
thiasis in 73 patients (78.5 %), malignant biliary obstruction
in 8 (8.6 %), benign strictures in 7 (7.5 %), Mirizzi syndrome
in 3 (3.2 %), and parasitic infections in 2 (2.2 %).

Detoxification algorithm. The ECD was based on the si-
multaneous assessment of endogenous intoxication severity
(quantified by plasma MMM concentration, measured by
ultraviolet spectrophotometry at 254 and 280 nm wavelengths)
and organ dysfunction (assessed by the SOFA score) (Fig. 3).
Three intoxication tiers were defined: mild (MMM < 0.35 AU,
SOFA < 4), moderate (MMM 0.35—0.55 AU, SOFA
4-8), and severe (MMM > 0.55 AU, SOFA > 8). Pa-
tients in the mild tier received basic detoxification consis-
ting of balanced crystalloid solutions (30—40 mL/kg/day),
reamberin 1.5% (400 mL twice daily intravenously), reosorbi-
lact (200 mL twice daily), and forced diuresis with furosemide
(20—40 mg intravenously) when adequate volemia was con-
firmed. Patients in the moderate tier additionally received TP
(1-2 sessions, exchange volume 30—40 mL/kg, replacement
with fresh frozen plasma (FFP) and 5—10% albumin, inter-
session interval 24—48 h) and intravascular low-intensity laser
blood irradiation (LBI; wavelength 0.63 pm, power 1.5 mW,
5—7 daily sessions of 30 min). Patients in the severe tier re-
ceived the extended program including TP (3—5 sessions),
CVVHDF (24—72 h continuous therapy with high-cutoff he-
mofilters (AN69ST, oXiris, surface area 1.4—1.8 m?), blood
flow 200—250 mL/min, total therapy dose 25—35 mL/kg/h
for standard CVVHDF or 35—45 mL/kg/h for high-volume
hemofiltration), selective hemosorption with Toraymyxin
PMX-20R or oXiris, and MARS for concurrent acute-on-
chronic liver failure.

Outcomes and assessments. Primary outcomes included
quantitative reductions in laboratory markers of endogenous
intoxication and systemic inflammation: MMM, leukocyte
intoxication index (LII), procalcitonin (PCT), presepsin,
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C-reactive protein, IL-6, TNF-o, and LPS endotoxin. Bio-
marker concentrations were measured at baseline (before
initiation of ECD) and at 24, 48, 72, 96, 120, and 168 hours.
Cytokines were evaluated using enzyme-linked immunosor-
bent assay (intra-assay coefficient of variation < 8 %). LPS
endotoxin was quantified by the chromogenic Limulus ame-
bocyte lysate test (Endosafe; Charles River, USA). Secon-
dary outcomes included evolution of integral severity scores
(SOFA, Acute Physiology and Chronic Health Evaluation II
(APACHE 11)), duration of intensive care, requirement for
renal replacement therapy, vasopressor support, and adverse
events related to ECD procedures.

Statistical analysis. Sample size was calculated a priori
to detect a clinically meaningful 30% relative reduction in
MMM between treatment groups, assuming a two-sided al-
pha of 0.05, power of 0.80, and an estimated standard devia-
tion of 0.12 AU. The minimum required sample size was 28
patients per detoxification subgroup. Data are presented as
mean =+ standard deviation for normally distributed continu-
ous variables, median with interquartile range for non-nor-
mal distributions, and absolute numbers with percentages for
categorical variables. Normality of distribution was assessed
using the Shapiro-Wilk test. Between-group comparisons
employed the Mann-Whitney U-test for continuous variables
and Fisher’s exact test or chi-square test for categorical vari-
ables. Repeated measures were analyzed using the Friedman
ANOVA with post-hoc Wilcoxon signed-rank tests adjusted
for multiple comparisons by the Bonferroni method. Time-
to-event analysis was performed using the Kaplan-Meier
method with log-rank comparison. All statistical analyses
were performed in IBM SPSS Statistics version 26.0 (IBM
Corp., Armonk, NY, USA). Two-sided p-values < 0.05 were
considered statistically significant.

Results
Distribution of extracorporeal detoxification
modalities

Extracorporeal detoxification was applied in 46 of 93
patients (49.5 %), predominantly in those with grade Il and
grade III disease. The distribution of modalities was as fol-

lows: TP in 38 patients (40.9 %), CVVHDF in 32 (34.4 %),
selective hemosorption with Toraymyxin PMX-20R or oXiris
in 15 (16.1 %), cascade plasmafiltration in 9 (9.7 %), MARS
in 2 (2.2 %), and intravascular LBI in 30 (32.3 %). Most pa-
tients with grade I1I disease received a combination of two or
more modalities as part of the extended program (Fig. 1A).

Therapeutic plasmapheresis

TP was performed using membrane plasma filters (pore
size 0.2—0.4 um) on Plasauto 1Q-21 (Asahi Kasei Medi-
cal, Japan) or Octopus (Infomed, Switzerland) apparatuses.
Mean exchange volume per session was 36.4 + 4.2 mL/kg.
Replacement fluids comprised fresh frozen plasma (60—70 %
of exchange volume) and 5% albumin (30—40 %); in patients
with severe coagulopathy, the fresh frozen plasma fraction
was increased to 80—100 %. Anticoagulation was achieved
with unfractionated heparin (60—80 IU/kg bolus followed
by 12—15 IU/kg/h continuous infusion, targeting activated
clotting time of 180—220 s). The mean number of sessions
was 2.1 + 0.3 in grade II patients and 3.8 £ 0.5 in grade 11
(p <0.001). Mean session duration was 2.8 + 0.4 hours.

TP achieved progressive reductions in MMM of
28.0 £ 4.0 % after the first session, 41.0 £ 5.0 % after the
second, and 54.0 + 6.0 % after the third session (p < 0.001 for
trend). PCT levels decreased by 48.0 + 5.0 % over the course
(Table 1). In 17 of 38 patients receiving TP (44.7 %), MMM
normalized (< 0.24 AU) by the end of the third session.

Continuous veno-venous hemodidfiltration
CVVHDF was performed using high-cutoff hemofilters
(ANG69ST (n =18, 56.3 %); oXiris (n = 14, 43.7 %); surface
area 1.4—1.8 m?) on Prismaflex (Baxter, USA) or multiFil-
tratePRO (Fresenius Medical Care, Germany) platforms.
Vascular access was achieved via dual-lumen 11.5—13.5 F
catheters in the internal jugular or femoral vein. Mean ses-
sion duration was 48.4 * 8.2 hours. Anticoagulation was
maintained with unfractionated heparin (15—25 1U/kg/h,
monitored by activated partial thromboplastin time) or
regional citrate anticoagulation. CVVHDF reduced IL-6
plasma levels by 64.0 £+ 8.0 %, TNF-a by 52.0 £ 6.0 %, and
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Figure 1. A — distribution of extracorporeal detoxification methods applied din the main group; B — dynamics
of MMM during different detoxification programs. The dashed red line indicates the upper limit of normal range
(<0.24 AU)
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MMM by 47.0 + 5.0 % relative to baseline within 24 hours
of therapy initiation (all p < 0.001).

Selective hemosorption

Selective hemosorption with Toraymyxin PMX-20R
(Toray Medical, Japan) was applied in 15 patients (16.1 %)
with confirmed gram-negative etiology (Escherichia coli,
n =9; Klebsiella pneumoniae, n = 4; Pseudomonas aeruginosa,
n = 2) and baseline LPS endotoxin > 0.5 EU/mL. Two-
hour sessions were performed once daily for two consecutive
days at a blood flow rate of 80—100 mL/min. After a single
session, LPS endotoxin decreased by 58.0 + 6.0 % from
baseline; after two sessions, by 78.0 = 8.0 %. Concomitant
reductions were observed in 1L-6 (—42.0 = 5.0 %), PCT
(—38.0 £ 4.0 %), and SOFA score (—3.2 + 0.5 points within
48 hours). Norepinephrine requirements decreased signifi-
cantly in 11 of 15 patients (73.3 %) within 24 hours after the
first session.

Dynamics of inflammmatory mediators
and time to intoxication resolution

Comparative analysis of MMM dynamics demonstrated
marked differences in the speed of endogenous intoxica-
tion resolution across the three programs (Fig. 1B). With
standard infusion therapy alone, MMM reached normal

values (< 0.24 AU) by days 8—9. Addition of TP shortened
this interval to 5—6 days, and addition of CVVHDF further
reduced it to 3—4 days. Median time to MMM normalization
was 8.5 days (95% CI 8.0—9.0) for standard infusion, 5.5 days
(95% CI 5.0—6.0) for the plasmapheresis program, and 3.5
days (95% CI 3.0—4.0) for the extended program (log-rank
> =38.4,p<0.001) (Fig. 2B).

Safety profile

No life-threatening or procedure-related deaths were
observed across 282 extracorporeal sessions (139 plasma-
pheresis, 32 CVVHDF, 30 hemosorption, 16 cascade plas-
mafiltration, 4 MARS, 174 LBI). Minor adverse events
occurred in 12 sessions (4.3 %): allergic reactions to fresh
frozen plasma in 4 patients (1.8 % of TP sessions), tran-
sient intraprocedural hypotension in 5 (2.2 %), and ci-
trate-related hypocalcemia in 3 (1.3 %). All adverse events
were promptly managed without sequelae or interruption
of therapy.

Discussion

In this prospective observational study of 93 patients with
cholangiogenic sepsis, we demonstrate that a differentiated,
severity-stratified algorithm of extracorporeal detoxifica-
tion, integrating quantitative assessment of endogenous in-
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Figure 2. A — reduction in pro-inflammatory mediators and endotoxemia markers following extracorporeal
therapy (mean values from baseline); B — Kaplan-Meier-type curves depicting the cumulative proportion of
patients with normalized MMM (< 0.24 AU) over time during different detoxification programs (log-rank p < 0.001)

Table 1. Efficacy of extracorporeal detoxification modalities applied in the main group (n = 93)

e s Sessions per MMM reduction, | PCT reduction
() ’ ’ =
Detoxification modality n (%) patient % % p-value
TP 38 (40.9) 27+04 54.0 £ 6.0 48.0+5.0 < 0.001
CVVHDF 32 (34.4) 48.4+8.2h 47.0+5.0 38.0+4.0 < 0.001
Selective hemosorption
(Toraymyxin/oXiris) 15 (16.1) 1.8+0.3 46.0+5.0 52.0 + 6.0 < 0.001
Cascade plasmafiltration 9(9.7) 1.6+0.3 48.0 +5.0 40.0+4.0 < 0.001
MARS 2(2.2) 38.6+6.4h 38.0+5.0 32.0+4.0 0.045
Intravascular LBI 30 (32.3) 58+0.6 24.0+3.0 18.0+ 2.0 0.012
Note: p-values from Friedman ANOVA with post-hoc Wilcoxon signed-rank tests.
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toxication (MMM) and organ dysfunction (SOFA), enables
rational selection of treatment intensity and accelerates the
resolution of endotoxemia and the systemic inflammatory
response. To the best of our knowledge, this is the first pro-
spective cohort study to apply a multi-tier ECD framework
specifically to cholangiogenic sepsis in the Central Asian
region.

The principal advantage of the proposed algorithm
lies in its objective biomarker-guided stratification, in
contrast to purely empirical or experience-based selec-
tion of ECD modalities reported in earlier work [23, 24].
The decision matrix combining MMM and SOFA enables
clinicians to balance treatment intensity against invasive-
ness, which is particularly important in elderly comorbid
patients who represent the typical demographic in this
disease [25, 26]. Our findings support the concept that
quantitative monitoring of endogenous intoxication is
a clinically meaningful endpoint in sepsis management,
consistent with recent recommendations from interna-
tional expert panels [27, 28].

Therapeutic plasmapheresis demonstrated robust efficacy
in our cohort, with a 54.0% reduction in MMM and a 48.0%
reduction in procalcitonin over three sessions. These findings
align with reports [29—31] and international meta-analyses
by Knaup et al. [32] and Stahl et al. [33], which collectively
demonstrate that early TP in severe sepsis is associated with
significant reductions in inflammatory mediators and may
improve hemodynamic stability. Importantly, the procedural
simplicity and wide availability of plasmapheresis make it a
practical first-line ECD modality in resource-constrained
settings.

CVVHDEF, performed at conventional (25—35 mL/kg/h)
or high-volume (35—45 mL/kg/h) doses, achieved sub-
stantial reductions in 1L-6 (64.0 %) and TNF-a (52.0 %)
within 24 hours. These results are consistent with the work
of Ronco et al. [34], who demonstrated that high-cutoff and
adsorptive membranes (oXiris, AN69ST) provide effective
cytokine clearance in septic shock. Recent randomized tri-
als [35, 36] suggest that early initiation of CVVHDF may be
associated with improved hemodynamics in patients with
septic acute kidney injury, although mortality benefits re-
main debated [37].

Selective hemosorption with Toraymyxin PMX-20R pro-
duced the most pronounced reduction in LPS endotoxin
(—78.0 % after two sessions), accompanied by significant
clinical improvement, including a 3.2-point reduction in
SOFA score within 48 hours. The regional epidemiology of
cholangiogenic sepsis in our setting — characterized by high
prevalence of extended-spectrum -lactamase-producing
Enterobacteriaceae — makes targeted endotoxin removal par-
ticularly relevant. Although the landmark EUPHRATES trial
[39] failed to demonstrate a mortality benefit of polymyxin B
hemoperfusion in the overall septic shock population, sub-
sequent post-hoc analyses [40, 41] and the recent TIGRIS
study identified subgroups with intermediate endotoxin ac-
tivity assay levels who may derive substantial benefit, sup-
porting our targeted approach in patients with biochemically
confirmed endotoxemia.

The MARS, although applied in only two patients in
our cohort, represents an important rescue option for in-
dividuals with concomitant acute-on-chronic liver failure,
a complication of cholangiogenic sepsis with particularly
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grim prognosis. Its capacity to eliminate albumin-bound
toxins (bilirubin, bile acids, aromatic amino acids, ammonia
metabolites) has been demonstrated in dedicated trials [17,
42], although broader evidence in cholangiogenic etiology
remains scarce.

The absence of life-threatening complications across 282
sessions in our cohort confirms the favorable safety profile
of contemporary ECD modalities when applied within strict
protocols. The minor adverse event rate (4.3 %) compares
favorably with published series [43, 44], in part reflecting
the strict exclusion of hemodynamically unstable patients
and the use of regional citrate anticoagulation in selected
CVVHDF cases.

Strengths and limitations. The strengths of this study
include the prospective design, consecutive patient enroll-
ment, application of standardized severity criteria (TG18
and Sepsis-3), rigorous statistical methodology with a priori
sample size estimation, and detailed biomarker-based out-
come assessment. However, several limitations must be ac-
knowledged. First, the single-center design and the absence
of a contemporaneous control group treated without ECD
limit the strength of causal inference; comparisons rely on
historical control data and pre-specified normal ranges.
Second, mortality and long-term clinical outcomes were
not the primary focus of this report and will be addressed
in a separate publication. Third, although our sample size
was sufficient for the primary biomarker endpoints, it is
underpowered for subgroup analyses by etiology or severity.
Fourth, the inclusion of patients across all TG18 severity
tiers introduces heterogeneity in baseline disease burden.
Finally, the cost-effectiveness of the algorithm — particu-
larly the use of premium membranes (oXiris) and selec-
tive sorbents (Toraymyxin) — was not formally evaluated
and warrants dedicated health-economic analysis in future
studies.

Conclusions

A differentiated, biomarker-guided, severity-stratified
application of extracorporeal detoxification methods in pa-
tients with severe cholangiogenic sepsis provides rational
selection of treatment intensity and substantially accele-
rates the resolution of endogenous intoxication and systemic
inflammatory response, without inducing serious adverse
events. Therapeutic plasmapheresis achieves clinically mea-
ningful reductions in MMM (—54.0 %) and procalcitonin
(—48.0 %); continuous veno-venous hemodiafiltration re-
duces IL-6 (—64.0 %) and TNF-o (—52.0 %); and selec-
tive hemosorption with Toraymyxin PMX-20R produces the
most pronounced reduction in LPS endotoxin (—78.0 %)
with simultaneous improvement in organ function. The pro-
posed algorithm represents a clinically applicable framework
for individualized management of cholangiogenic sepsis and
warrants further validation in multicenter randomized con-
trolled trials with mortality-based endpoints.
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MeToAM eKCTPAKOPNOPAAbHOT AETOKCUKALLT B KOMNAEGKCHIN Tepanii TAKKOro XOAGHroreHHoro
cencucy: NpocneKkTMBHe o6¢cepBaLiniHe AOCAIAXKEHHS

Pe3rome. Axmyaavnicms. TAXKMIA XOJaHTIOTEHHUIA CENCUC
MOB’sI3aHUM 13 piBHEM cMepTHOCTI 18—35 %, He3Baxkarouu Ha J0-
CSITHEHHSI CyJacHOI MenuiinHu. EHIoreHHa iIHTOKCHKALlist € OMTHUM
i3 KJIIOYOBMX MAaTOTEHETUUHUX KOMITOHEHTIB, @ METOIU €KCTpa-
koprnopainbHoi getokcukailii (ECD) 3abe3neuyioTs 6e3mocepen-
HIO eJliMiHalilo 0akTepiaJbHUX €HAOTOKCUHIB, Mpo3anaibHUX
LIMTOKIiHIB Ta MeAiaTopiB 3anaseHHs. OJHaK A0Ka30Bi AaHi 1010
iX mudepeHLiioBaHOT0 BUKOPUCTAHHS 3aJIEXKHO Bil TSKKOCTIL
XOJIAaHTiIOT€HHOTO CEICUCY 3alullaloThcsl ooMexxeHumMu. Mema:
OLIIHUTH KIJIiHIYHY ¢(DEKTUBHICTh aJITOPUTMY TUdepeHIliioBaHO-
ro 3actocyBaHHsl MmetoniB ECD 3 ypaxyBaHHSIM TSIXKKOCTi CTaHy
B TAIEHTIB i3 TSKKUM XOJIAHTIOTEeHHUM cericucoM. Mamepiaau
ma memoodu. T1poBefeHO MPOCIIEKTUBHE 00cepBalliiiHe KOTOPTHE
JOCTTIDKEHHSI 32 y4acTIo 93 XBOPUX i3 XOJIAHTIOTeHHUM CEIICHUCOM,
TOCIITai30BaHUX /10 XipypriuHuX BinaineHb CaMapkaHAChKOI ¢i-
i PecryGrikaHChKOTO HayKOBOTO ILEHTPY €KCTPEHOI MEIMYHOL
nonomoru (¥Y36ekuctaH) y nepion i3 ciunsg 2021 poky 10 rpyaHs
2024 poky. [1anieHTiB cTpatudikyBaiu BinmoBigHo 10 ToKiliCbKUX
pexkomenariii 2018 poky (I cryninb: n =27 (29,0 %); 11 cryninb:
n = 39 (41,9 %); 111 ctyniub: n = 27 (29,0 %)). Bukopucrano
TpupiBHeBuUii anroputM ECD, 3acHOBaHUMIi Ha KiJbKiCHill OLIIHIIL
€HIIOTeHHOI iHTOKCUKallil (MOJIeKyJIu cepeaHbol Macu, MMM) i
nuchynkitii opraniB (SOFA): 6a30By peToKcHKallito — IPH JIETKii
IHTOKCHKAaLIil; TepareBTUIHUI I1a3Madepe3 Ta HU3bKOIiHTEHCUB-
He JIa3epHe ONMPOMiHEHHSI KPOBI — MpPU MOMIipHili; po3LIMpPEHY
Mnporpamy, 1o BKJIIoYa€e 0e3repepBHY BEHO-BEHO3HY reMojia-
dinsrpauio (CVVHDF), cenekruBHy remocop6uito (Toraymyxin
PMX-20R uu 0Xiris) abo cucteMy peLMPKYJISILIii MOJIEKYISIPHOTO
ancopoeHTy (MARS) — mipu TsikKiii. [TepBMHHOIO KiHIIEBOIO TOYU-
KO0 OyJio 3HMKEeHHsI piBHIB MMM, nmpokKajlblUTOHIHY, iHTEep-
JIEHKiHy-6, dakropa HEKpO3y IMyXJIUHU O 1 €HIOTOKCUHY JIIO-
nosicaxapuay. CTaTUCTUYHUIN aHaJIi3 MPOBOAWIN 3a JOTIOMOTOIO
IBM SPSS Statistics Bepcii 26.0 i3 Bukopucranusam U-KpuTepiio

Manna — Yithi, ANOVA ®@pingmana ta log-rank TecTy; CTaTUCTHY-
HY 3HaAYYIiCTh BCTaHOBIIOBaIU Ha piBHI p < 0,05. Pezyavmamu.
Metonu ECD 3actocoBaHo B 46 nattieHTiB (49,5 %): TeparneBTiy-
Huii uiazmadepes — y 38 (40,9 %), CVWHDF — y 32 (34,4 %),
CeJIeKTUBHY reMocopoiiito — y 15 (16,1 %), kackanHy ria3mModisib-
Tpauito —y 9 (9,7 %) Ta MARS —y 2 (2,2 %). Iicist TpbOX ceaH-
CciB TepaneBTUYHUH 11a3Madepe3 3a0e3MeynB 3MEHILIEHHS BMICTY
MMM Ha 54,0 £+ 6,0 % i npokanbuuToHiHy — Ha 48,0 + 5,0 %.
CVVHDF 3Hu3uB piBeHb iHTepIieiiKiHy-6 Ha 64,0 = 8,0 % ta dak-
TOpa HEKPO3y MyXJuHU o0 — Ha 52,0 + 6,0 % nporsirom 24 roauH.
3a 101moMorolo cesleKTUBHOI remocopo1tii (cucrema Toraymyxin)
BAAJIOCS BMEHILIUTH KOHIIEHTPALLi}0 €HIOTOKCUHY JIiToToJTicaxapm-
ny Ha 58,0 = 6,0 % micis omHoro ceaHcy it Ha 78,0 £ 8,0 % — mic-
JIsL ABOX, L0 CYMPOBOKYBAJIOCS 3HMXKEHHSIM OLIIHKM 32 [IKAJIOI0
SOFA Hna 3,2 + 0,5 6aia ipotsirom 48 roguH. MeziaHa yacy 1o
Hopmatizaiii MMM (< 0,24 ym.oz.) Oy7a 3HaYHO KOPOTIIOIO MPHU
3aCTOCYBaHHI pO3ILKMPEHOI Mporpamu aeTokcukauii (3,5 nHs, 95%
A1 3,0—4,0) nopiBHsIHO 3i cTaHAapTHOIO iH(Y3ilHOIO Teparielo
(8,5 must, 95% 11 8,0—9,0; log-rank p < 0,001). 3arpo3nuBux ajist
XKUTTS YCKJIAAHEHb He CIIOCTepiraaocs; He3HauHi ITo0iuHi eheKTr
BUHMKIM M yac 12 i3 282 ceaHciB (4,3 %). Bucnosku. JudepeH-
iioBaHe 3actocyBaHHs MeToniB ECD 3 ypaxyBaHHSIM TSIKKOCTI
XOJIAHTIOTEHHOTO CETICUCY, 1110 IPYHTYETHCSI Ha KiTbKiCHIN OLiHILI
eHIOTeHHOI iIHTOKCHUKAIIii Ta OpraHHoil TUCHYHKIII, 3a0e3Ieuye
MPUCKOPEHE YCYHEHHsI eHIOTOKCeMil i CUCTeMHOI 3amajibHoi Bil-
MOBii. AITOPUTM € KJIiHIYHO 3aCTOCOBHOIO OCHOBOIO JUISI iHAMBI-
IlyaJli30BaHOTO JIiKyBaHHSI TIAITIEHTIB i3 IIMM CTAHOM, SIKWIi XapaKTe-
PHU3YETHCSI BUCOKOIO JIETAIBHICTIO, Ta TTOTpeOye Balimaiii B OLTbIINX
0araToLEHTPOBUX PAaHIOMi30BaHUX JOCIiIKEHHSIX.

Ki11040Bi €J10Ba: xos1aHTiOre HHUIA CETICHC; EKCTPAKOPIOpaibHa
NETOKCHUKAllis; TepaneBTUUHMI I1azMadepes; 6e3nepepBHa BEHO-
BEeHO3Ha reMomiaiIbTpallist; CeJIeKTUBHA FeMOCOPOLIisl; €HIOTOK-
CeMisl; LIMTOKiHM; MOJIEKYJIU CEPEAHbOI Macu
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"HauioHanbHm MeandH yHiBepcuteT imeHi O.O, boromonsus, M. Kuis, YkpaiHa

’lMepLumvt EBponencbkny yHiBepcutet, M. Kuis, YkpaiHa

3lBaHO-PPAHKIBCbKUV HALIIOHAABHUI MEANYHWIA YHIBEPCUTET, M. IBAHO-®PAHKIBCHK, YKOAIHA

NicAasonepauinHnm 60AbLOBUU CUHAPOM
NiCAS PEKOHCTPYKLiT YepeBHOI CTIHKM Npu cepeAUHHUX
IHUMSIMHUX FPUKAX: MOPIBHAABHUIN OHAAI3 Pi3HUX
METOAIB repHIiONAQCTUKU

Pesiome. Axmyaavnicme. ITicasonepayiiinuii 6inb € 00HUM [3 KAIOMOBUX Kpumepiie OuiHKU eekmueHoCmi peKoH-
cmpyKuyii uepesHoi cminku. Bin éusHauae nepebie paHHb020 nicasonepauiiino2o nepiody, MoscAU8icmy paHHboi MO-
obinizayii nayiecumie ma weuoKicms yHKYIOHANbHO20 8i0HO6AeHHS. OOHAK 8NAUS PIZHUX MemO00i6 eepHIONAACMUKU
Ha [HMeHCUBHICMb NiCALONePayiiiH020 001608020 CUHOPOMY NPU CePeOUHHUX IHUUSILIHUX epUNCAX 3aNUUAEMbCS
Hedocmammubo ueueHum. Mema: oyinumu iHmeHcugnicms i mpueasicmo nicAsA0NEpPaAyiiiHo20 60410 Y NAUIEHMIB
3 IHYu3IdHUMU 6eHmpanvHumu epuncamu W2—W3 nicas pisnux memodie pexoncmpykuii uepeenoi cminku. Ma-
mepiaau ma memoou. Lle npocnekmuesHe docnioxicenns éxaouano 124 navienmu i3 cepeQuHHUMU THYUBIHHUMU
epuxcamu M1—M4, W2—W3. YV 25 (20,2 %) eurxonaaru nonepeury niocunery wioeny niacmuky (onepayito HARP),
v 36 (29,0 %) — onepauiro Rives-Stoppa, y 40 (32,3 %) — onepauiro Ramirez may 23 (18,5 %) — eusinvrenns no-
nepeuroeo m’s3a (TAR). Ouinky nicasonepauiiino2o 6010 nposodunu 3a uikanroro NRS-11 (Numeric Rating Scale) y
nepui mpu nicasonepayitini doou. Pezyavmamu. Y ecix 0ocaioncysanux epynax 6i03Ha4anocs NOCMyno8e 3MeHUeH s
iHmeHcusHocmi nicasonepayitinoeo 60410 NPOMA2OM NEPULUX MPbOX nicasgonepauiiinux 0i6. Haiinudcui nokasHuxu
60410 8 yci mepminu cnocmepexcents 3apeecmposano nicat HARP (2,88 + 1,77; 1,20+ 1,68 ma 0,44 = 0,51 6ana 3a
NRS-11 6ionogiono), modi sk naiteuuii — nicast TAR (5,52 + 4,32; 4,04 = 2,72 ma 2,55 = 1,45 6ana). Ilicas HARP
uacmia nayienmis 6e3 6oaio0 cmamucmuuro 3uauyue 30irvuuaacs 3 20,0 0o 56,0% (p = 0,030), a nomipnuii 6inb
noguicmio 3HuK 0o mpemuwoi nicasonepauiiinoi doou (p = 0,007). Ilicas onepauii Rives-Stoppa makoc ecmanosreHo
cmamucmu4Ho 3Havyuje 30inbuenHs uacmiu nayieHmis 6e3 6oaro (p = 0,016) ma 3meHweHHsa YaCMOmu MANCK020
ooaio (p = 0,009). Y epynax Ramirez i TAR gio3nauanucs auuie meHOeHyii 00 3HUNCEHHS IHMEHCUBHOCMIE 001608020
CUHOpoOMY Oe3 cmamucmu4Ho 3HA4YWUX 3MiH Oinbuiocmi 00caioNCy8anux NOKasHukie. Bucnoexu. Inmencusnicmo
nicasonepayiiino2o 60110 NOCMYN080 3MEHULYBANAC 8 YCIX 2PYNAX NPOMSA20M NEPUIUX MPbOX NICASI0Nepauiiiux 0io,
00HaK supaiceHicms yiel OuHamiKu 3anexcara 8io memody eeprionaacmuxu. Hatikpawyi pezyabmamu ompumano
nicas HARP, wo xapakmepu3syeaniacs HAuHUICU00 iIHMeHCUBHICMIO 60408020 CUHOPOMY 8 YCi mepMiHu cnocmepe-
JICeHHS ma HAOIAbIW WEUOKUM 3MEHUEHHAM YaACmomu ROMIPHOZ20 [ mAaxicK020 60at0, modi sk nicast TAR eioznauanucs
Halleuwyi NOKA3HUKU nicasonepayiiinoeo boaro, a onepauii Rives-Stoppa i Ramirez 3atimanu npomisicHe noaoxceHHs.
KnrouoBi cioBa: inyusiiina epuxca; éenmpanvha epuica; uepesna cminka; nicasonepauiiinui 6inb; cenapauyis
KOMHNOHEHMIB,; OP2AHU YepPe8HOi NOPOICHUHU,; XIPY DRI

BCTYI'I MaIi€HTIB MalOTh BUCOKWU aHECTE3i0M0TiYHUI pU3uK |1,

IH1m3iiiHa rprka BBaXKa€TbCS OMHUM i3 HavacTimmx  2]. Benuki onepatuBHI BTpydyaHHS IPY iHIM31MHUX TPUzKax
YCKJIaJHEHb YepeBHOI Xipyprii, 3 yactororw 10 20—35 %.  xapakTepu3yIOThCsI 3HAYHOIO Bapiabe/IbHICTIO MTicsionepa-
Ll marosorist € Trapem Uil OXOPOHU 3A0pPOB’s, il yacTka  LiiiHUX moTped y 3HeOomoBaHHi. Tomy BUOip aHAATeTUYHOT
B CTPYKTYPi TPMK MOCTIiTHO 3pOCTa€, MPUIOMY OUIBIIICT  TaKTUKM MMOBUMHEH IPYHTYBATUCS SIK HA iHAMBITYaJIbHUX OCO-
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OJIMBOCTSIX IAIIEHTA, TAK i HA XapaKTepi Ta 00cs3i AuceKil
MigmKipHoi OCHOBH, (hacliiii, po3MipiB ciTku Ta iH. [3, 4].

HenocTaTHiil KOHTPOJIb micasI0IEepaLiifHOro 6OJII0 aco-
LHIOETHCS 3i 3pOCTaHHSIM YaCTOTH YCKJIaIHEHb, YITOBIiIb-
HEHHSIM (QYHKIIIOHAJIbHOIO BiTHOBJIEHHS Ta TMOTipIlIeH-
HSM SKOCTi XUTTS naiieHTiB. Kpim Toro, HeajgekBaTHa
micasionepaliiiiHa aHajre3ist MiaBUILYE PU3UK TPUBAJIOrO
3aCTOCYBaHHSI OITIOIMIB i pO3BUTKY XPOHIYHOTO IiCJISIOIIe-
pauiifHoro 60Jb0BOrO CUHAPOMY, SIKMI MOTEHIIIHHO MOXe
BUHUKATU y 10 % MallieHTiB Tic/Ia KOPeKIIil BETMKUX Cepei-
WHHUX 1edeKTiB 4epeBHOI CTiHKY [5].

MeTo0 MyJIbTMMOAANbHOI aHare3ii € 3MeHIIeHHS
iHTEHCHUBHOCTI Tic/sionepauiitHoro 000, MPUTHIYeHHS
XipypriuHO-iHAYKOBAaHOI CTPECOBOI BilMOBiAi OpraHi3my,
3HIKEHHS TTIOTPEOU B OTIOITHUX aHAJITETUKAX i TIOB’I3aHUX
3 HUMU HebaxaHux edekTiB. Takuit miaxin cripusie paHHiit
MOOiTi3allii malieHTiB, IBUAIOMY BiTHOBIEHHIO (DYHKIIIO-
HaJIbHOI aKTUBHOCTI Ta caMocTiiiHocTi. Omioino36epirarogya
MYJBTUMOJabHA aHAJTre3isd € OMHUM i3 0a30BUX KOMITO-
HEHTIB MporpaM MPUCKOPEHOTO MicsionepamiiiHoro Bif-
HOBJIEHHH [6, 7].

IHTEeHCUBHICTD TicCIsIONIEpaLIiiHOTO OO0 MA€ HEIliHili-
HUIi 3B’S130K i3 1IOro BIUIMBOM Ha (DYHKIIIOHAJbHUI CTaH
nali€eHTa, 30KkpeMa (pi3sunyHy aKTUBHICTh, EMOLIIAHUI cTaH
i IKiCTh CHY. 3aJIe>XKHO BiJl BUpaXXeHOCTi O0JbOBOTO CUH-
JIPOMY BUILISIIOTH TPU KJIiHIYHO 3HAYYIIi piBHI 00JIIO: Jer-
KU, TOMipHUIA | cuiibHUIA. BaxkJIMBOIO CKI1aI0BOIO OLIIHKU
e(eKTUBHOCTI aHAJITeTUYHOI Teparlii € BUBHAYeHHsI 00JIbO-
BOTO AUCTPECY, IKUI BimoOpaxkae cy0’eKTUBHE CIIPUIAHSITTS
00JII0 TTAIliEHTOM i 10TO BIUTMB Ha Mpollec omykaHHS [8].
BuBUeHHS 11bOTO TOKA3HUKA € MEPCHIEKTUBHUM HAMIPSIMOM
JIOCTIIKEeHb CYyJaCHUX CTpaTeTiil Imic/IsIonepaliiiHoro 3He-
0O0JII0BaHHSI, OCKLJIBKM BiH 0€3IocepelHbo OB’ I3aHM i3
SIKICTIO BiTHOBJIEHHSI Ta IIBUIKICTIO TTOBEPHEHHSI TIAlliEHTA
JI0 3BUMHOTO piBHSI (DyHKIIOHYBaHHS. BogHouac y HasiBHilt
JIiTepaTypi HEIOCTATHRO MIPeACTABICHI MALliEHT-OPiEHTOBA-
Hi KiHIIEBi TOUKH, 30KpeMa MTOKa3HUKU SIKOCTI Iiciisionepa-
LilfHOTO BiIHOBJIEHHS Ta IKOCTI XXUTTSA. HezBaxaroun Ha ix
Ccy0’eKTMBHMI XapaKTep, caMe I1i KpUuTepii HaliOiIbIll TOBHO
BinmoOpaxaloTh iHAUBiAyaJIbHUI TOCBi MalliEHTa, TOMY Ma-
I0Th BaXJIMBE 3HAYECHHS IS OLIHKY PEe3yJIbTaTiB JIiKyBaH-
H$1, 3aXMCTY iHTEpeCiB Malli€HTIB Ta peai3allil MIPUHLIUITIB
CHJIBHOTO IMPUMHATTS KJIIHIYHMX pillleHb [5].

Mera: OLIHUTY IHTEHCUBHICTD i TPUBAJIICTD ITiCJIsIOTE-
pauiifHOro 000 y NaLi€HTIB 3 iHIM3IMHUMU BEHTPaJbHU-
MU rprkaMu W2—W3 1iciist pisHUX METOMIB pEKOHCTPYKILiT
YepeBHOI CTiHKU.

Marepiaau Ta meToAU

V 11e mpocnekTuBHEe AOCTIIKEeHHS MU BKIoumim 124
Mali€HTH i3 CepeIMHHUMU BEHTPATbHUMU iHIU3IMHUMM
rpuxaMu W2—W3 (tabu. 1). [TauieHtu O0ynu nonineHi
Ha TPYNU 3aJIEXKHO Bil TEXHIKM PEKOHCTPYKILii YepeBHOI
crinku: y 25 (20,2 %) Oyna BUKOHaHa ITOINepeYHa ITiaCH-
JneHa moBHa 1iactuka (omepauiss HARP — Horizontal
Aponeurotic Reinforced Procedure), y 36 (29,0 %) —
peTpoM’sI30B€ BCTAHOBJICHHS CiTKu (omepalisi Rives-
Stoppa), y 40 (32,3 %) — niepenHs cemnapalliss KOMITOHEHTIB
(omepauist Ramirez) ta y 23 (18,5 %) — BUBiIbHEHHS T10-
nepeuyHoro M’siza (TAR).

Crparerist KOHTPOJTIO ITiC/ISIONE paLlifHOrO OOJII0 Y HAIIINX
MalieHTiB BKJIIOYaaa MPEeBEeHTUBHY aHAITre3ilo (BHYTpill-
HboBeHHe BBeneHHs 1000 Mr mapaneramoiy 3a 4 TOOIUHU
IIo oriepaliii) Ta MpodiIaKTUKY MicasionepaliiiHOT Hy10TH
i 6oroBaHHS (TTic/Is1 OLIHKY MallieHTa 3a 1ikanow Apfel): 3a
2 TOIWHM [0 OTepallii BBOIWIM 8 MT OHIACETPOHY IIUISIXOM
BHYTPIilLIHBOBEHHOI iH(}Y3i1 BpoaoBx 15 xBuauH. [HayK1Iit0
aHeCTe3ii MPOBOIWIIN i3 3aCTOCYBAaHHSIM IIPOITOQ Oy, a ITif-
TpUMaHHS aHecTe3il 3a0e3rneuyBaiu ceBodypaHoM. Oapasy
ITiCJIST iHAYKIIil aHeCTe3il BCTAaHOBIIOBAJIM HAa30racTpaJIbHUM
30HA. [MTMOMHY aHecTe3ii KOHTPOIIOBAIU 32 JOTIOMOTOIO
oicnekTpanbHoro inaekcy (BIS) abo iHmekcy ctaHy naiieHTa
(Patient State Index) Ta miaTpuMyBaiu B peKOMEHIOBAHUX
Mexax. BojiemMiuHMii cTaTyc MiATpUMYBaJM Ha PiBHI €yBO-
Jewmii. IHTpaonepaliitHy Mioperakcaliio IMaTpuMyBaId Ha
PiBHi TJTMOOKOro HEpoM’sI30BOT0 OJIOKY ITiJl KOHTPOJIEM
MoHiTopuHry TOF (train-of-four). Ilicisa HakmagaHHS 1IBiB
Ha TricysionepaliifHy paHy BUKOHYBaJIM YIbTPa3BYK-KOHT-
pOJIbOBaHY ABOOIUHY MiapedepHy OJioKaay MONepeyHoro
nipoctopy xuBota (TAP-6510k). HazoracrpanbHuit 30H1 BU-
NAJIsUIA Bimpasy Micysl 3aBeplIeHHs onepaltii.

Jts1 micasioniepaliiiHoTo 3He00MIOBaHHS ITalliEHTaM 10
PaHKY MepIIoi ImicsonepauiiftHol 1001 KOXHi 8 ToIUH BHY-
TPIIIHHOBEHHO BBOAWIM 1 T mapaleTaMojy y ITO€THAHHI 3
BHYTPIIITHBOM SI30BUM BBeIeHHSIM 50 MT TeKCKeTOITpodeHy.

Ta6nuys 1. OcHoBHI aemMorpadpiyHi i KniHiYHi
XapaKTepuUCcTUKM NawieHTIB 3 iIHUN3IMHUMU rpykamm

(n=124)

MokasHuk KinbkicTb
YonoBiKU/iHKMK, N 85/39
Bik, pokun 58,38 + 8,29
LLikana ECOG (< 3 6anu), n (%) 124 (100)
LLikana Apfel, n (%) 13 (10,5)
BapiaHT rpvxi, n (%)

M1 53 (42,7)
M2 34 (27,4)
M3 18 (14,5)
M4 19 (15,3)
puxosi Boporta, n (%)

w2 56 (45,1)
W3 68 (54,8)
MeTton repHionnactuku, n (%)

HARP 25 (20,2)
Rives-Stoppa (sublay) 36 (29,0)
Ramirez 40 (32,3)
TAR 23 (18,5)
Barowmi epakTopu pusuky, n (%)

Bik noHap 60 pokis 54 (43,5)
IMT noHap, 35,0 Kr/m? 22 (17,7)
LlykpoBuii fiabet 13 (10,5)

Mpumitkn: IMT — iHgekc macu tina; HARP — ropu3oH-
TanbHa nigcuneHa wosHa nnactuka (Horizontal Apo-
neurotic Reinforced Procedure); TAR — BUBINIbHEHHS
rnonepe4yHoro M’s3a (3agHs cenapayisi KOMIOHEHTIB).
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I1naHOBY BUIMCKY niependavyaiy Ha IIOCTY ITiC/IsIoIIepalliii-
HY IOOY.

OuiHKy micasonepaliiiHoro 00110 IMPOBOAMIIM 32 IIKa-
soto NRS-11 (Numeric Rating Scale) — mpocToto 11Kaaom
IUJTSl KiJIbKICHOT OLIiHKY iHTEHCUBHOCTI O0outo. IlarieHTy
MPOIOHYBAJIN OLIHUTU 0inb yrciaoM Bix 0 mo 10, me 0 —
6outio He Oyi0; 1—3 — crnabkuit 6iab; 4—6 — MoOMipHUIt
oinp; 7—10 — cuubHUMI 6ib; 10 — HaWCMJIBHIIINI Oifb,
SIKMI MalieHT Mir cobi ysaBuTH. OLiHKY ITPOBOAMIM Ha
1-ry — 3-Tio micasionepailiiiti 1o0u. ¥ HayKOBHUX JOCJi-
JKEHHSIX JUISL iHTepIipeTaliii peKOMEHIYIOThCsl TaKi KaTe-
ropii: 0 — BigcyTHicTh 6oJi0; 1—3 — nerkuii 6inb; 4—6 —
nomipHuii 6inb; 7—10 — Tskkuii 6inb. NRS-11 € ogHiero 3
HaMOLIbII BaliTOBAaHUX Ta PEKOMEHI0BAHUX IIIKaJI OLIiIHKK
MiCIsIoTIe palitHOTO 0O0JIIO 3aBOSKHU IIPOCTOTI 3aCTOCYBAaHHSI
Ta BUCOKIil BiITBOPIOBAHOCTI pe3yIbTaTiB.

CratucTuuHy 00pOOKY JaHUX IPOBOIMIN 3 BUKOPUC-
TaHHSIM TIporpamMHoro 3abesnedeHHs Statistica 10.0 (TIBCO
Software Inc., CIIIA). HopmabHIiCTb po3Ioaiiy KiIbKiCHUX
3MIHHUX MepeBipsiu 3a nonomoroto kpurepito [lamipo —
Binka. JlaHi, 1110 BignmoBigaay HOpMaJIbHOMY PO3MOILTY,
MOJIAaHO y BUTJIAMI CEPeIHBOTO 3HaUeHHS t cTaHIapTHe
BimxuieHHss (M £ SD). Jlyist HeHOpMaJIbHO PO3MOIIICHUX
3MiHHUX BUKOPHUCTOBYBaJIU MediaHy: MexXi 1-ro Ta 3-ro
kBaptuiiB (Median, Q1 ta Q3). [Iist mopiBHSIHHS KiJIbKiC-
HUX TAaHUX MiX JIBOMa IpyraMu 3aCTOCOBYBAIM t-TECT ISt
He3aJIexkKHUX BUOIpoK (TTpy HOpMaJIbHOMY PO3MOIiii) abo
Kputepiii ManHa — BitHi (1pu BigXujeHHi Big HOpMaJsib-
Hocrti). KaTeropianbHi 3MiHHI MOpiBHIOBAJIN 3 BUKOPHC-
TaHHSIM KpUTepito y* abo TouHoTo KpuTepito Pinrepa (3a

HeoOXimHOCTi). PiBeHb CTaTUCTUYHOI 3HAYYIIOCTi BCTAHOB-
soBanu sk p < 0,05.

PesyAbTaTH

AHauti3 iHTeHCHUBHOCTI ITicsionepalliiiHoro 6010 3a
mkanaoo NRS-11 y mamienTiB micist BukoHanust HARP
MPOJEMOHCTPYBAB MOCTYMOBE 3MEHIIIEHHSI 00JbOBOTO CUH-
IPOMY BIIPOIOBXK IIEPIINX TPHOX IiC/ISIOIIepALliHIX Hi0
(Tabsn. 2). YacTka nmaiieHTiB 3 BiICYTHICTIO 00110 3pocia 3
20,0 % (5/25) y nepiny micasornepaniiiHy nooy no 44,0 %
(11/25) y npyry ta 56,0 % (14/25) y tTpeTio 106y (p = 0,030).
OaHOYaCHO MM BIIMITWJIM CTaTUCTUYHO 3HAUylle 3HU-
JKEHHST YaCTOTH MOMipHOTO 6oJito (4—6 6aniB 3a NRS-11)
328,0 % (7/25) y nepury no6y 1o 8,0 % (2/25) y npyry nooy
Ta ITOBHE Oro 3HUKHEHHS Ha TpeTio 100y (p = 0,007). Yac-
ToTa TsKKOro 600 (7—10 GaiiB) 3MeHmuIacs 3 16,0 %
(4/25) no0 4,0 % (1/25) y npyry no0y; TSKKMii Oiib OyB Bi-
CYTHIli Ha TPETIO 00y, OMHAK CTATUCTUYHOI 3HAYYIIOCTI 15T
TeHaeHuis He nocaraa (p = 0,061). YacTora jierkoro 60110
(1—3 6anu) BIpoJOBXK IMepioly CIIOCTePEKEHHS CYTTEBO HE
amiHtoBaznacs (p = 0,802). Takum unHowM, miciss HARP Bxe
IO TPETHOI ITiCII0IIepalIiitHOI 100U BigOyBaIOCs MPAKTUIHO
IMOBHE 3HMKHEHHSI MOMipHOTO Ta TSKKOTo 00J110, a 6iJIbIle
HiX ITOJIOBMHA Malli€HTIB He BimuyBaiu 0oJ1to B3araii. Cra-
TUCTUYHO 3HAYYIITMMMU OYJIM 30iIbIIIEHHS YACTKU TAlliEHTIB
0e3 00110 Ta 3MEHILIEHHST YaCTOTU IMTOMipHOTro 00JII0.

PesynbraTyt o11iHKM iHTEHCUBHOCTI Mic/si0nepaliiHOro
6outi0 3a mkagow NRS-11 nmpomemMoHCTpyBasiv MOCTYIIO-
Be 3MEHIIIEHHST 00JTbOBOTO CUHAPOMY TIPOTATOM MEPIINX
TPBOX Iic/sionepauiitHux mio micist onepaiii Rives-Stoppa

Ta6bnuys 2. IHTeHCUBHICTb nicrisionepayiiHoro 60110 y nauieHTIB Micis Pi3HUX TEeXHIK repHionaacTukKu 3rigHo

3i wkanoro NRS-11

T e s 1-u1ann(g° ;mﬁa, 2-ra rr:/g/goGa, 3-1a rl;l/(g/o.l;o6a, 2P
HARP (n = 25)
BigcyTHicTb 6onto (0) 5 (20,0) 11 (44,0) 14 (56,0) 7,0; 0,030
Jlerkuin 6inb (1-3) 9 (36,0) 11 (44,0) 11 (44,0) 0,44; 0,802
MomipHui 6inb (4—6) 7 (28,0) 2(8,0) 0 (0) 9,85; 0,007
Tsxkui 6inb (7—10) 4 (16,0) 1 (4,0) 0 (0) 5,57; 0,061
Rives-Stoppa (n = 36)
BigcyTHicTb 60nto (0) 5(13,8) 13 (36,1) 16 (44,4) 8,33: 0,016
Jlerkuiz 6inb (1-3) 10 (27,7) 13 (36,1) 14 (38,8) 1,07; 0,586
MoMipHWiA 6inb (4—6) 10 (27,7) 6 (16,6) 4 (11,1) 3,44; 0,179
TsdKKui 6inb (7—10) 11 (30,5) 4(11,1) 2 (5,6) 9,35; 0,009
Ramirez (n = 40)
BigcyTHicTb 60nto (0) 4 (10,0) 10 (25,0) 12 (30,0) 5,11; 0,078
Jlerkuii 6inb (1-3) 9 (22,5) 12 (30,0) 13 (32,5) 1,07; 0,586
MomipHui 6inb (4—6) 14 (35,0) 11 (27,5) 9 (22,5) 1,56; 0,458
Tsxkui 6inb (7—10) 13 (32,5) 7(17,5) 6 (15,0) 3,73; 0,155
TAR (n = 23)
BigcyTHicTb 60nto (0) 2(8,7) 4 (17,4) 6 (26,1) 9,25; 0,004
Tlerkuii 6inb (1-3) 4(17,4) 6 (26,1) 8 (34,8) 1,80; 0,406
MoMipHWiA 6inb (4—6) 7 (30,4) 6 (25,1) 6 (25,1) 0,15; 0,929
TsxKM 6inb (7—10) 10 (43,5) 7 (30,4) 3(13,0) 5,21; 0,074
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(Tabu. 2). YacTka naiieHTiB 6e3 0010 CTAaTUCTUYHO 3HATY-
e 36inbmmnacs 3 13,8 % y nepiry nody mo 36,1 % y npyry
ta 44,4 % y tpetio noby (x> = 8,33; p = 0,016). Yacrora
JIerKoro 00JIt0 iCTOTHO He 3MiHmoBajacs i craHoBua 27,7,
36,1 ta 38,8 % BinnmosinHo (x* = 1,07; p = 0,586). BoaHo-
Yac CITOCTePIiTranocst 3HKEHHS YaCTOTH TTOMipHOTO 60JTIO 3
27,7 % y nepiuy 1006y no 16,6 % y npyry ta 11,1 % y tpeTio,
OITHAK ISl TEHACHIIisT He TOCsT/Ia CTAaTUCTUIHOT 3HAYYIIIOCTI
(x* = 3,44; p = 0,179). Hait6inpm BupaxeHi 3MiHU BiI3Ha-
YeHO 100 TSLKKOTO 0O0JII0: MOT0 YacToTa BipOriZHO 3MeH-
mmnacs 3 30,5 % y nepiy miciasionepauiiny nooy go 11,1 %
y apyry Ta 5,6 % y tpetio (3 = 9,35; p = 0,009). 3aragom
OTpYMaHi pe3yJIbTaTH CBiIYaTh PO TOCTYIOBE 3MEHIIIEHHSI
iHTEHCUBHOCTI IicJIsionepaliiiHoro 60J1t0 B paHHbOMY ITic-
JIsIoTiepaliiitHoMy nepiomi micist omnepairii Rives-Stoppa, 1o
XapaKTepu3yBajocs CTATUCTUYHO 3HAUYIIUM 301TbIIIEHHSIM
YaCTKU Malli€eHTiB 0€3 00JIbOBOr0 CUHAPOMY Ta OMHOYACHUM
BipOTiTHUM 3HMXKEHHSIM YaCTOTH TSIKKOTO 0OJII0 BXE 10
TPeThOI MicasionepauiiiHoi 100u.

VY nauieHTiB micis onepailii Ramirez Takox crioctepi-
rajacsl TeHAEHILis 10 MOCTYMOBOTO 3MEHILEHHS iHTEHCUB-
HOCTI ITiC/IsIonepaiiitHOro 000 MPOTITOM MEePIINX TPhOX
nicasionepauiiHux ai6 (tad. 2). Yactka xBopux 6e3 60110
s6inpimnacs 3 10,0 % y nepiiry 100y 1o 25,0 % y npyry ta
30,0 % y TpeTiO, OmHAaK Lii 3MiHU HE JOCSIIIM CTATUCTUYHOT
3HauymocTi (x> = 5,11; p = 0,078). YacToTa jierkoro 60110
3ajIMIIanacs BiTHOCHO cTabiibHOIO i ctaHoBWIA 22,5, 30,0
ta 32,5 % BinmosinHo (x*> = 1,07; p = 0,586). Yactora mo-
MipHOTO 00JII0 IMOCTYIOBO 3MeHIIyBajacs 3 35,0 % y mnep-
1y micsiornepauiitny 1ooy no 27,5 % y npyry ta 22,5 % y
TPeTIO, IIPOTe BUSBICHI BIIMiHHOCTI He OyJIM CTATUCTUYHO
sHauymmmH (x> = 1,56; p = 0,458). AHajoriyHa TeHICHITisS
Bil3Havasacs i LOI0 TSXKKOTro O0J10: HOTO YacTOTa 3HU3U -
nacst 3 32,5 % y nepmry no6y 1o 17,5 % y npyry ta 15,0 %
y TPETIO, OAHAK CTATUCTUYHO 3HAUYILIOI Pi3HULI TAKOX He
BctaHoBJeHO (x* = 3,73; p = 0,155). Takum unHOM, TTiCIISI
onepallii Ramirez BigzHavyaaocs MOCTYOBE 3MEHIIIEHHST
iHTEHCHUBHOCTI ITic/IsIoNepaliiiHoro 0010 BIPOIOBX paH-
HBOTO MiCJISIoTIepalliifHOTO Mepioay, OMHaK XXOAHa 3 J0-
CJIIIKYBaHUX KaTeropiit 60Jb0BOro CUHIAPOMY He Ipoje-
MOHCTpYBajia CTAaTUCTUIHO 3HAUYIIUX 3MiH MiX TepIIoi0
Ta TPETHOIO Mic/sIonepaliiHUMU 100aMU.

V mauienTiB miciaa BukoHaHHs TAR cmocrtepiranocs
MOCTYMOBE 3MEHIIIEHHST IHTEHCUBHOCTI TTic/sI0nepaliiitHo-

ro 0OJII0 IIPOTATOM IIEPIINX TPHOX ITiCISIONEPaIliiHIX Ii0
(Tabu. 2). Yactka XBopux 0€3 0010 CTATUCTUYHO 3HAYYIIIe
30iabmmIacs 3 8,7 % y niepiry nody mo 17,4 % y npyry ta
26,1 % y tpetio (x> = 9,25; p = 0,004). YacTorTa Jlerkoro
00JTI0 MaJjia TEHIEHIIIIo0 10 3pocTaHHs — 3 17,4 no 26,1 Ta
34,8 %, omHaK 11i 3MiHU He OYJIM CTAaTUCTUIHO 3HAYYIITUMU
(> = 1,80; p = 0,406). YacTka mnaiieHTiB i3 TOMipHUM 6O-
JIeM MPaKTUIHO He 3MiHIOBaJIacs TIPOTSATOM TIepiomy CIo-
cTepexeHHs i cranoBuna 30,4, 26,1 ta 26,1 % BinmoBigHO
(¢ = 0,15; p = 0,929). BonHouac yacTtoTa TSKKOTo 00110
smeHmmaacd 3 43,5 % y nepiity micisionepauiiiHy 100y 10
30,4 % y npyry ta 13,0 % y TpeTio, IpoOTe BUSIBIIEHA TEH-
JIEHIIisT He JTocsATia CTAaTUCTUYHOI 3HauymocTi (x> = 5,21;
p =0,074). Takum unHOM, Tticist onepailii TAR BinzHauaso-
CsI TIOCTYIIOBE 3MEHILIEHHS iHTEHCUBHOCTI ITiC/IsIOTIepaLliii-
HOT0 00110, 110 CYMPOBOKYBAIOCS CTATUCTUYHO 3HAYYILIUM
30UIbIIIEHHSIM YaCTKHU TAILIEHTIB 0€3 00JbOBOTO CUHAPOMY
IO TPETHOI TicsionepaniifHoi 1o6u. BogHouac 3MiHu yac-
TOTU JIETKOTO, TTIOMipHOTO Ta TSKKOTO 0O0JII0 MaJIk XapaKTep
TEeHICHLII1 I He OCSTIM CTATUCTUYHOL 3HAYYIIIOCTI.

AHaJi3ylouu iHTeHCUBHICTb 00JbOBOIO CUHAPOMY 3a-
JIEXKHO BiJl METOIY TepHIOIIIACTUKM, MU BiIMIiTHJIM HACTYII-
He (tabu1. 3). Ha nepiy micisionepauiiiHy 100y HalilHUXKYa
IHTEHCHBHICTh 00JIbOBOIO CMHIAPOMY BiA3Hayvajacs y ma-
mieHTiB micist HARP, Tozi ik HaiiBuIIi ITOKa3HUKMU 0O0JTIO
crnoctepiranucs micast TAR. CepenHe 3HaueHHsT 00J110 3a
mikaynoo NRS-11 cranosuno 2,88 + 1,77 6ana nicis HARP,
3,83 + 2,84 6ana micis onepauii Rives-Stoppa, 4,25 + 3,93
Oaya micis omepauii Ramirez Ta 5,52 + 4,32 6ana micus
TAR. Anasnoriuna TeHAEeHIIisI MPOCTeXyBajiacs i 3a MeJia-
Holo noka3Huka: 2,0 6ana nass HARP, 4,0 6ana mis onepa-
it Rives-Stoppa i Ramirez ta 6,0 6aniB nist TAR. Ananis
MOKAa3HMKIiB BapiabeJbHOCTI cBiquuB, 110 micast HARP cro-
cTepiraBcs He JIUIIe HAWHIDKYMI piBeHb 0010, a i1 Haii-
MeHumii po3kua 3HaueHb (IQR = 4,0; Q1—-Q3: 1,0-5,0).
I[Ticns onepaiit Rives-Stoppa Ta Ramirez MiXKKBap TUJIBHIIM
po3max 6yB 6inbmuM (IQR = 6,0 ta 5,5 BinmoBigHO), 110
BKAa3yBaJIO Ha BUIIY HEOIHOPiAHICTb iIHTEHCUBHOCTI 00JIbO-
Boro cuHapomy. HaiiGinbia BapiabeabHicTh OyJia BiqMiueHa
micast TAR (IQR = 5,0; Q1-Q3: 3,0—-8,0; SD = 4,32), 6inb-
LIICTh MAILIiEHTIB MaJI IOMipHUI a00 BUpaKeHUI ITiCIIsI-
ornepauiiHuit 6ib.

Ha npyry micnsomnepauiiiny no0y HaliMeHIa iH-
TEHCUBHICTb 00OJIbOBOTO CUHAPOMY, SIK i B Iepury mo0y,

Tabnuuys 3. Xapaktepuctnka 60/1b0BOro CUHAPOMY 3a/IeXXHO Bif MeTORY repHionnactuku

O3Haka HARP Rives-Stoppa Ramirez TAR
IHTeHcuBHiICTb, 6ann
1-wa n/o goba 2,88 1,77 3,83 +2,84 4,25 + 3,93 5,562 + 4,32
2-ra n/o po6a 1,20 + 1,08 2,08 + 1,41 2,95 + 2,01 4,04 £2,72
3-15 n/o poba 0,44 + 0,51 1,44 + 1,04 2,45+ 1,55 2,55+1,45
lNoTpeba B aHanreTukax, n (%)

1-wa n/o poba 25 (100) 36 (100) 40 (100) 23 (100)
2-ra n/o po6a 6 (24,0) 9 (25,7) 14 (35,0) 8 (34,8)
3-151 n/o pnoba 3(12,0) 6 (16,6) 8 (20,0) 5(21,8)
TAP-6n0K y n/o nepiogi, n (%) 0 1(2,7) 6 (15,0) 4(17,4)
MoTtpeba B onioigax, n (%) 0 2 (5,5) 0 2 (8,7)
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criocTepiranacsa y namieHTiB micasgs HARP, Toni gk Haii-
BUILI MOKa3HUKHU Oouito BindHavanucs mniciasi TAR. Ce-
penHe 3HaYeHHs 0010 3a mKano NRS-11 craHoBuio
1,20 = 1,68 6ana micist HARP, 2,08 £ 2,41 6ana micis
onepauii Rives-Stoppa, 2,95 + 2,70 6ana nicas onepauii
Ramirez ta 4,04 + 2,72 6ana micia TAR. Meniana in-
TeHCUBHOCTI 60110 qopiBHIOBana 1,0 6ana miciast HARP i
Rives-Stoppa, 2,0 6ana micag Ramirez ta 5,0 6ana miciasa
TAR. Iloka3Huku BapiaGeIbHOCTI CBITYMIN TTPO HAalIMEeH-
mmii po3kun 3HadeHsb miciags HARP (IQR = 2,0; Q1—-Q3:
0—2). ITicns onepatiit Rives-Stoppa Ta Ramirez mixkkBap-
TUJAbHUI po3Max cTaHOBUB 4,0 Oaina, Toni gk miciast TAR
BiH OyB HaiOinpmum (IQR = 5,0; Q1—Q3: 2—7), 1o BKa-
3yBaJjio Ha OibII BUpaXkeHY BapiabebHiCTh iHTEHCUBHOC-
Ti micysiornepauiiiHoro 60O B 1Iili TpyIIi. 3arajioM y Ipyry
nicasionepauiliHy o0y 30epirajacsi Taka X 3aKOHOMip-
HICTb, 5K i B epIIly: HaiHMXX4Ya iIHTEHCUBHICTD ITiC/IsI0mne-
pauiitHoro 600 cnoctepiranacs micist HARP, mpomizkHi
MOKa3HUKU OyJIM XapaKTepHi 11 onepalliii Rives-Stoppa
Ta Ramirez, Toji sk HaliBUILIMI piBEHb OO0 Bi3HAYABCS
nicasg TAR. ITopiBHSIHO 3 meplolo micasonepalliiiHoo
100010 cepelHs iIHTEHCUBHICTh 0010 3MEHIIIMIACS B yCiX
JociimkyBaHux rpymax: niciasg HARP — 3 2,88 mo 1,20
Oaina, micas Rives-Stoppa — 3 3,83 mo 2,08 6ana, miciasa
Ramirez — 3 4,25 no 2,95 6ana ta nicnsg TAR — 35,52 no
4,04 6ana.

Ha TpeTio micisionepaiiiliny 100y HaiiMeHIIa iHTEH-
CUBHICTb 00JIbOBOTO CUHAPOMY, SIK i B IMOMEPEIHI TEPMiHU
CIIOCTepeXXeHHsI, Bin3Havanacs y mauieHTiB miciss HARP,
TOJi SIK HAWBUIIIi TOKa3HUKM OoJtto 36epiranucs micist TAR
Ta onepauii Ramirez. CepenHe 3HaueHHs 00JIIO 3a IIIKa-
oo NRS-11 cranosuio 0,44 + 0,51 6ana micass HARP,
1,44 + 1,94 6ana micns onepaitii Rives-Stoppa, 2,45 + 1,55
Oaya micis omepatii Ramirez Ta 2,55 *+ 1,45 6ana miciasa
TAR. Meniana iHTeHcHMBHOCTI 601t qopiBHIOBaia () GatiB
nicist HARP, 1,0 6ama micns omeparrii Rives-Stoppa, 1,5
Oana micaa Ramirez ta 2,0 6ama miciist TAR. Haiimenna
BapiaOeIbHICTh MOKA3HMKIB TAKOX CIIOCTEpiraiacs y rpyIi
HARP (IQR = 1,0; Q1—Q3: 0—1), 1o cBimumio mpo Maii-
K€ MOBHY BiICYTHICTb 00JbOBOIO CUHIPOMY Y OiJIbIIIOCTI
nawieHTiB. [licns omepariii Rives-Stoppa ta Ramirez mix-
KBapTUJIbHUI po3max craHoBuB 2,0 6ana (Q1—-Q3: 0-2),
1110 BKA3yBaJio Ha OiIbIIy HEOOAHOPIMHICTh IHTEHCUBHOCTI
6omo rtopiBHsHO 3 HARP. 3araiom Ha TpeTro micisioniepa-
LiliHy 100y Bin3HayaJ0oCcs MOAaIbIle 3HUKEHHS iHTEHCUB-
HOCTI micysionepauiitHoro 6oJito B ycix rpymax. Hatikpariti
pesyabratu 36epiranucs miciasgs HARP, 6i1b npaktuuHo 6yB
BiZICYTHIN y GinmbmrocTi manieHTiB. [licms omepairii Rives-
Stoppa TakoxX crocTepirajocsi CyTTEBe 3MEHILICHHS 00-
JILOBOTO CUHApoMY, Tomi K miciss Ramirez i TAR iHTeH-
CUBHICTD 00JIIO 3ajJIMIIagacs BUILOIO, X04Ya MMOPIBHIHO 3
nornepeaHiMU micasonepauiiHMMu 100aM1 BOHA TaKOX
BipOTiTHO 3MEHIIMJIACS.

O6roBopeHHs

[licnsionepauiiitHuii 6ib € OMHUM i3 KJIIOYOBUX IO-
Ka3HMKIB OLIIHKM PaHHBOTO ITiCIsSI0IepalliiiHOTo Iepiony
MiCJIsl PEKOHCTPYKILii YepeBHOI CTIHKY Ta TePHiOIIACTUKH.
Moro 3HaueHHsT BUXOAUTD JAJIEKO 3a MeXi Cy6’€KTHBHOTO
CUMIITOMY, OCKiJIbKY BiH O€3MocepeIHbO BIUTMBAE Ha (hyHK-

1iOHAJIbHE BiIHOBJIEHHS MAalliEHTa, YaCTOTY YCKJIaIHEHb,
TPUBAIICTh rOCHiTali3allil Ta pUu3uK HOPMYBaHHSI XPOHiy-
HoTo micisionepatiitHoro 6oto [9]. IHTeHCUBHICTH 6010
IIEBHOIO MipOI0 XapaKTepU3y€E OOCAT IMCEKIlil TKaHWH,
CTYMiHb HATSITY TKAHWH ITiC/ISI PEKOHCTPYKIIii, YIITKOMIKEH -
HST HEPBOBUX CTPYKTYp Ta 3amajbHy BiIOBilb OpraHi3My
[10]. MeH1I iIHTEHCUBHUIA OiJIb YaCTO aCOLIIOETHCS 3 MEHIII
TpaBMaTUYHUMU METOaMU PEKOHCTPYKIIii, pallioHaJIbHOIO
MOOiTi3ali€o TKAaHUH, MiHiMaJIbHUM HaTSITOM allOHEBPO3Y
Ta BUKOPMCTAHHSIM CyYaCHMX MPUHIIUIIIB PEKOHCTPYKIIil
YepeBHOI CTiHKU.

BupaxeHnuii micasonepaiiiiHuii 0iJib 0OMeXy€e aKTu-
Bi3allito mailieHTa, Xoab0y, rMboke AuXaHHS, (QYyHKILiO
LIIJIYHKOBO-KUIIKOBOTO TPakKkTy, Mepelkoaxae edex-
TUBHOMY KallUTIO, ITiABUIIYE PU3UK TPOMOOEMOOTIYHIX
yckianHeHb [11]. Came 00JbOBUI CUHAPOM € OJHUM i3
HalBaXXIMBIIINX (paKTOPIB, 110 BU3HAYAIOTH CY0’ EKTUBHY
OLIHKY ITaIliEHTOM pe3yJIbTaTiB OIepaTUBHOTO JIiKyBaHHSI.
BaxunBo, 1110 cyyacHi peKoMeHaallii porpaM IBUIKOIO
BinHoBieHHsI (ERAS) posrisnaors eheKTUBHUN KOHT-
poJib micjisionepaliiHOro 00J10 He SIK CAMOCTIHHY METY,
a SIK iHCTpYMEHT IJisl 3a0e3IeueHHsT paHHbO1 MOOii3ailii,
IIBUIKOTO (PYHKITIOHAJIBLHOTO BiTHOBJICHHS Ta 3MEHILIEHHS
YaCTOTH ITiC/IsIoNepaliiHUX YCKJIaaHeHb [12].

Y naiieHTiB 3 iHIU3IMHUMM TpUKaMU OlliHKa 00110 Ma€e
JIOAATKOBY LIiHHICTh, OCKIJIbKY Pi3Hi METOIM PEKOHCTPYKIIii
yepeBHOI cTiHKU (Rives-Stoppa, TAR, Ramirez, HARP) ic-
TOTHO BiZIpi3HSIIOTHCS 32 00CSITroM MOOiTi3allii TKAaHUH, CTYy-
IeHeM TpaBMaTH3allii M’s130B0-(acliaIbHOIO0 KOMILIEKCY,
BEJIMUMHOIO HATATY TIC/sT 3aKPUTTS 1e(heKTY, TPUBAIICTIO
omepallii, HeOOXiAHiICTIO BCTAaHOBJIEHHS ApeHaXiB Ta iH.
Mu He MOXXEeMO BUKJIIOUATH TOM (DaKT, 1110 BUIA iIHTEHCHB-
HiCTb 00JTI0 MicJIs onepallii Ramirez morjia OyTu 3yMoBJIeHa
nomupeHHsIM aucekiii Ha 300y Huger-111, a mpu texmimi
TAR — arpecuBHOIO TMCEKIII€IO Yy 1iii 30Hi.

Came ToMy ITic/IsIonepatiiiHuii OiUTh IIMPOKO BUKOPHUC-
TOBYETHCS SIK OJMH i3 IEPBUHHUX a00 BTOPUHHUX KiHIIE-
BUX Pe3YyJIbTaTiB y KIiHIYHUX TOCTiIKEHHSIX PEKOHCTPYKIIil
yepeBHOI cTiHKM. HuHi GinblIicTh KIiHIYHUX TOCTiIKEHb
IUJIS. OLLIHKM MicysionepaniiHoro 60J110 BAKOPUCTOBYIOTh
mKaxy NRS-11, ockilbKi BOHA MPOCTIIIa i IeMOHCTPYE
Jly>K€ BUCOKY KOPEJISILLiIO 3 OUIBLI NOLIMPEHOIO LIKAIO0K0
VAS (xoediuieHT Kopensuii 3a3puyaii > 0,9). lns npo-
CreKTUBHUX AociimkeHb NRS-11 € koM npuitHATHUM
MEPBUHHUM iHCTPYMEHTOM OLIIHKM MicIsI0IepaiiiHoro
00J110 i YaCcTO PeKOMEHAYEThCS 3amicTh VAS uepes Kpalily
MpaKTU4HICTh [13].

V HalIoMy JOCIiIKeHHi BCiM ITPOOIIepOBaHNM ITaIli€H-
TaM HampuKiHIi orepaiiii npoBoawin TAP-610k. Cucre-
MaTUYHUM OTJIsAI, 1110 BUBYaB mepeBaru TAP y BinkpuTiit
Ta JIarapoCKOMiYHill KoJIOpeKTalbHii Xipyprii, moka3as,
1o 0Jiokana 3Ae0iIbIIOro He MoTpedye omioiniB, € Bid-
HOCHO JIETKOI0 Y BUKOHaHHI Ta €KOHOMIYHO €()eKTUBHOIO
[5]. ¥V HeBenukiii BUOIipIli MallieHTIB MiCas Pi3HUX TEXHIK
repHIOIIACTUKN Y HaC BUHUKJIA TOTpeda y TOBTOPHUX
TAP-60kax. [lepeBaxkHo 11e OyaM MalliEHTHU 3 BEJIMKOIO
IUIOIIEIO OMCEKIIil MiAIKipHOi OCHOBH, (haciliii Y1 M’ s13iB
miciist onepattii Ramirez yu TAR.

Y NooarHOKHKX MAali€HTIB MicJisi BCTAHOBJIEHHS CITKU
sublay BUHUKJIAa TTOTpeda B HAPKOTUYHUX 3HEOOTIOBAIb-
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HuX. He3Baxaroun Ha Te, 110 BXXMUBAHHS OITIOIMiB ITiCIsI
aboMiHAJIbHUX Olepalliil € MOIMPEHUM SIBUILEM, HUHI
BBaXKa€ThCs, 1110 1I¢ TTIOB’sI3aHe HE TIJIbKY 3 00JIbOBUMU Bi-
YYTTSIMM, a 1 3 MOBEIiIHKOBUMMU pO3J1alaMH1 TalieHTa. Tomy
noTpeda B HAPKOTUUHHUX aHAJTeTUKax 4acTillle 3yMOBJIeHa
He XipypriuHuM 0oJieM, a HEKOPUTOBAaHUMU TTPETUKTOPAMU
Ha piBHi naiieHTa [14]. Hanpukian, BXXUBaHHS OIiOiniB
YIIPOOOBX 45 MHIB MO TOCIIiTaji3allii 0yj10 He3aJleXXHUM
aKTOpOM MiABUILIEHOTO BXWBAHHS LIMX MpernapariB MicJist
repHiorutactTuku [15].

IHTeHCUBHICTB ImicIIsIonIepaiifHOTO OOJIIO TICIIS TIACTH-
KM IHUM31MHUX BEHTPAJIbHUX IPUXK y HAILIOMY JTOCiIXKEeHHI
KopeJoBaja 3 JaHMMU iHIIMX aBTopiB (3—5 6anis) [15—17].

VY Hamomy ngociiaxeHHi Oyja HU3Ka ooMexeHb. [1o-
Tepiiie, TepHiOTUIACTMKA BUKOHYBAJIACS Pi3HUMM XipypraMmu
B Pi3HUX JIiKyBaJIbHUX 3aKJjaaax, 110 3HUXYBaJIO piBeHb
CcTaHaapTU3allii, 0COOJMBO IpPU MPOBEIEHHI OIepalriit
Ramirez i TAR. [To-npyre, onepauiss HARP BukoHyBana-
¢Sl TUIbKY B MALLEHTIB 3 iIHUM3iMHUMU Iprkamu M3—M4 (B
nauieHTiB 3 M1—M2 ii BUKOHAaTU TEXHIYHO HEMOXJIMBO, i
Yy HUX YacTillle BAKOHYBaJii onepallito Rives-Stoppa), a ce-
napaiisi KOMIIOHEHTIB — Y Malli€HTIB 3 rprmkamMu M1—M3.
Lle Oy/10 JOTiYHUM 3 KJIiHIiYHOI TOYKH 30Dy, OJHAK MOTJIO
BIUIMBATU Ha iHTepIpeTallilo KiHieBux naHux. Ilo-Tperte,
mkana NRS-11 € iHcTpymeHTOM, TIpU sIKOMY OiJib OLIIHIO-
BaB MALliEHT, IPYHTYIOUMCh Ha CBOIX BiMUYTTSIX, 110 MOTJIO
Ccy0’€eKTHMBI3yBaTH OTpUMaHi KJIiHIYHi JaHi.

BucHoBKMU

1. ¥ Bcix mocaigKyBaHUX TpyIax MPOTITOM MepIInX
TPHOX MicCJsIoNepalliiHUX 110 CIIoCTepirajocs mMocTymno-
BE 3MEHILEHHST iIHTEHCUBHOCTI MiCJII0IIepaliiiHOro 00JIIo.
Haii6inbin BUpaxkeHa No3MTUMBHA AMHAMiKa Bil3Havyaa-
ca miciist HARP i omepartii Rives-Stoppa, Tozi K micias
Ramirez i TAR 3HM>XeHHS iIHTEHCUBHOCTI 00J1I0 Majlo MEHIIT
BUPaXEHUIA XapakTep.

2. MeToj repHioruIacCTUKU CyTTEBO BIJIMBAE Ha BUPaXe-
HICTb micisonepaliiiHoro 60Jb0Boro cuHapomy. HaitHiokai
TMOKa3HUKU OOJTIO B YCi TEPMiHU CITOCTEPEXKEHHST pEECTpyBa-
sucst micnsgs HARP, npomizxkHi — micst onepattiii Rives-Stoppa
Ta Ramirez, a naiiBuii — miciss TAR, 1110 ¢BiqumTh IIpo pi3-
HUIA BIUTMB OKPEMUX METO/IiB PEKOHCTPYKIIil YepEeBHOI CTIHKM
Ha repe0ir paHHbOT'O MiCIIIONePALiiHOTO TIEPiOmYy.

ITepcnekTHBH NOAANBIINX AOCTIKeHb. [IepcrieKTUBHUM
HarnpsiMOM € MPOBEIEHHS MPOCIEKTUBHUX 0araToleHTpo-
BUX JOCJIIKEHbB i3 TPUBATILLIAM TEePiOOM CITOCTEPEKEHHS
JIJIS1 OLLiIHKM BIUIMBY Pi3HUX METOiB PEKOHCTPYKIIii YepeB-
HOI CTiHKM Ha PO3BUTOK PAHHBOIO i XPOHIYHOTO ITiCJIsI-
oriepalliifHoro 60Jt0, YacTOTy pelMInBIiB, (DYHKIIOHAIbHI
pe3yJbTaTU Ta SIKiCThb XXUTTS MAalli€HTIB.

JloTpumMaHHA eTHYHUX HOPM. JlOCTTiIDKeHHS TIPOBEIeHO
BIZMOBITHO A0 OCHOBOIIOJIOXHUX MPUHIIMUITIB 0i0€TUKMU,
HajexHoi kiiHiuHoi npakTuku (Good Clinical Practice,
GCP) ta nonoxeHb [enbciHcbKOI AeKnapaitii BcecBiTHROT
MEIMYHOI acollialii 111010 MPOBEeIeHHS MEIUYHUX TOCTi-
JKEHD 32 YYaCTIO JIIOAVHU. YCi IarHOCTUYHI Ta JIIKyBaJIbHI
BTPYYaHHSI BUKOHYBAJIMCS BiATIOBIAHO A0 KIiHIYHUX ITOKA-
3aHb, YNHHUX CTAHAAPTIB HalAaHHS METMYHOI TOITOMOTH Ta
JIOKQJIbHUX KJIiHIYHUX MPOoTOoKoJiB. Ilepen nmpoBeaeHHSIM
XipypriyHOTO JIiKyBaHHS MalliEHTU OTPUMYBAJIU BUYEPII-

HYy iHdopMallio 111010 XapaKTepy 3aXBOPIOBAHHS, METU
OIepaTUBHOIO BTPYYaHHS, MOXJIMBUX PU3UKIB, aJbTep-
HAaTUBHUX METOMIB JIIKyBaHHS Ta OYiKyBaHMX pe3yJabTa-
TiB. XipypriuHi BTpy4yaHHsI BUKOHYBAJMCS JUIIE TTiCIsI
OTPMMAaHHS MMMCbMOBOI iH()OPMOBAHOI 3rOIM Malli€HTIB.
AHai3 KJIiHiYHUX JaHUX TTIPOBOIMBCS Y IeTIepCOHaTi30Ba-
HOMY BUTIJISII 3 TOTPUMaHHSIM BUMOT KOH(DiAeHIIiliHOCTI,
JIIKApChKOT TAEMHMUIII Ta 3aXUCTY MEPCOHATbHUX JTaHUX.
Marepianu, HaBeleHi y IIbOMY JOCTiIXEHHi, HE MICTSTh
iHdopmalii, ika Moryia 0 TO3BOJIUTH iNeHTU(IKYBATHA
OKpEMUX MaIli€HTiB.

Bukopucranns mry4Horo intenekrty. [1in yac miaroroBku
1ILOTO PYKOITUCY iHCTPYMEHTHU LITYYHOTO iHTEJIEKTY BU-
KOPMCTOBYBAJINCS BUKIIOUHO SIK AOMOMIXKHMIA 3aci® st
MOBHOTO Ta CTWIicTUuHOro peaaryBaHus. LLtyunnii inte-
JIEKT He BUKOPHCTOBYBABCSI JIJII TeHEPYBaHHST TIEPBUHHUX
KJIiHIYHUX JaHUX, DXKepel JiTepaTypu, BCTAHOBJICHHS dia-
THO3iB, BUOOPY JIiKyBaJbHOI TAKTUKM, BUOOPY XipypTiyHUX
BTpy4YaHb, IIPOBEAEHHS CTAaTUCTUYHOTO aHali3y abo caMo-
CTiliHO] iHTepIIpeTallii pe3y/IbTaTiB J0CiIKEHHS.

KondaikT inTepeciB. ABTOpH 3asBISIOTH ITPO BiICYTHICTh
KOHDJIIKTY iHTepeciB Ta BjlacHOI (hiHaHCOBOI 3a1liKaBJIeHOC-
Ti IIpM MiATOTOBLI JaHOI CTATTi.

Buecok aBtopiB. KozyioB B.B. — nu3aiiH nociikeHHs,
30ip Ta omnpaliloBaHHs MaTepiaay, (OpMyJIIOBaHHS BUCHO-
BKiB; bornmapes P.B. — 306ip Ta ompaliroBaHHSI MaTepiaiy,
IMiArOTOBKA CTaTTi 10 ApYKY; Bacumok C.M. — BU3HaYeHHS
METU, KOHIIETILIiT JOCTi/IDKEHHS, HATMCAHHST TEKCTY.
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Postoperative pain after abdominal wall reconstruction for midline incisional hernias:
a comparative analysis of different hernia repair techniques

Abstract. Background. Postoperative pain is one of the key indica-
tors for evaluating the effectiveness of abdominal wall reconstruc-
tion, as it determines the course of the early postoperative period,
the possibility of early patient mobilization, and the rate of func-
tional recovery. However, the impact of different hernia repair tech-
niques on the intensity of postoperative pain in patients with midline
incisional hernias remains poorly investigated. The purpose was to
evaluate the intensity and duration of postoperative pain in patients
with EHS W2-W3 incisional ventral hernias following different
abdominal wall reconstruction techniques. Materials and methods.
This prospective study included 124 patients with EHS M1-M4,
W2-W3 incisional hernias. Twenty-five (20.2 %) of them underwent
horizontal aponeurotic reinforced procedure (HARP), 36 (29.0 %)
underwent Rives-Stoppa repair, 40 (32.3 %) underwent Ramirez an-
terior component separation, and 23 (18.5 %) underwent transversus
abdominis release (TAR). Postoperative pain was assessed using the
11-point Numeric Rating Scale (NRS-11) during the first three
postoperative days. Results. A gradual decrease in postoperative pain
intensity was observed in all study groups during the first three post-
operative days. The lowest pain scores at all assessment time points
were recorded after HARP (NRS-11:2.88 £ 1.77, 1.20 £ 1.68, and

0.44 £+ 0.51, respectively), whereas the highest scores were observed
after TAR (5.52 £ 4.32,4.04 £+ 2.72, and 2.55 + 1.45, respectively).
Following HARP, the proportion of pain-free patients increased
significantly from 20.0 to 56.0 % (p = 0.030), while moderate pain
was completely eliminated by postoperative day 3 (p = 0.007). After
Rives-Stoppa repair, there was also a significant increase in the pro-
portion of pain-free patients (p = 0.016) and a significant reduction
in the incidence of severe pain (p = 0.009). In the Ramirez and TAR
groups, only trends towards a decrease in pain intensity were noted,
without statistically significant changes in most of the studied indi-
cators. Conclusions. Postoperative pain intensity gradually decreased
in all groups during the first three postoperative days; however, the
magnitude of this dynamics depended on the hernia repair tech-
nique. HARP demonstrated the most favorable outcomes, with
the lowest postoperative pain intensity throughout the observation
period and the most rapid reduction in the frequency of moderate
and severe pain. In contrast, TAR was associated with the highest
postoperative pain scores, whereas Rives-Stoppa repair and Ramirez
anterior component separation showed intermediate results.
Keywords: incisional hernia; ventral hernia; abdominal wall; post-
operative pain; component separation; abdominal organs; surgery
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AHIMPOBCLKUI ASOIKABHUN MEAVNYHWU YHIBEpCUTET, M. AHIMPO, YkpaiHa

BnAuB PAHHbLOrO KYpCYy rinepbapunyHoOi oKCcuUureHawuii
HO PeOAOriYHI BAOCTUBOCTI KPOBI, @PUTPOH
TOA PE3YAbTATU THXKKOIT YepenHO-MO3KOBOI TPOBMU

Pestome. Akmyaavnicmo. Y cmammi demanvro euceimaeno 00uinbHicMo UKOPUCMAHHS 2inepOapuuHoi OKcuee-
Hayii (I'BO) sk Heliponpomexmopa npu maxckii yepento-mosxosiit mpaemi (TYMT). Mema: Ha niocmagi 3min
DpeonoeiuHuX gaacmugocmell Kpogi ma cmany epumpony euznavumu enaug kypcy I'bO na mpusanicme komu ma
pesyabmamu npu TIMT. Mamepiaau ma memoou. 32i0Ho 3 Kpumepiamu 8KAOUEHHs MA BUKAKOUEHHSL 00CMENCEHO
165 oci6 wonosinoi cmami iz TYMT, niomeepoiceroro 3a donomoeoio komn romepuoi momoepahii (KT). 3anexncno
6i0 eapianma inmercugHoi mepanii xeopi 6yau poznodineni Ha 06i epynu. [lepuwa epyna (n = 116) ompumysana
CcmaHOapmu308ane AiKy8anHs 3 ypaxy8anHam cy4acHux 0okazosux pekomernoayii. Illocmpaxcoasum dpyeoi epynu
(n =49) 3 kinus 1-i dobu dodasanu kypc I'bO, skuii ckradaeécs i3 14 ceancie (no oonomy na 006y) mpusanicmro 90
xeuaun nio muckom 1,5 amm. Ycim nocmpasicoanum 30ilcHIO8aANU MOHIMOPUHE BIMANbHUX QYHKUiLL, 02150 He8po-
ap0ea. Y 1-wy, 3-mrw, 5-my, 7-my, 10-my ma 14-my 000y 3ax60pro6aHHs GU3HAHANU 8 I3KICMb KPOBI, WBUOKICMb
aepeeayii ma dezaepeeayii epumpoyumie i mpomooyumis, piens popm eemoenobinie ma 2,3-ougocoenivepamy
(2,3-JIPT). Pezyrvmamu. Cmynino nopyuiens ceioomocmi npu naoxooxcenni y 90 % obcmencenux 6yé na pigui
Komu 1-20 abo 2-e0 cmynens. Y 1-ii epyni cepedns nemanvricms dopignrosana 42,4 %, na mai kypcy I'bBO — He
nepesuuysana 36,7 %. Y xeéopux 1-i epynu mpuganicms Komamosnoeo nepiody cmanosuaa 7,5 dobu, y nocmpaic-
danux 2-i epynu — He nepesuuiysana 5,6 doou. I'inepbapomepanis cnpusina Hopmanizauii OuHamiuHoi ’a3xocmi
Kposi, sika 0yaa menuioro npomu KoHmpoasHoi epynu Ha 30—35 %. Ilapaseavro 3 1-i 006u nicas TYMT sipoziono
3HUMCY8anacs weuodkicms agpeeauii epumpoyumie 3 450 % y konmponshiii epyni do 237 % — y docaionii. Taxoxc
noainutysanacs 8id0a4a KUCHI epumpoyumam K 3a paxyHox HoOpmManizauii 3MeHueH020 y KOHMpPOAbHIl epyni
piens 2,3-JIOI, mak i 3a paxyHok 30invienHs pakyii okcueemoenobiny. Boonouac ananiz weuokocmeii aepeeauii
ma desaepeeayii mpomooyumie noKa3ae 3MeHUleHHs 26Ul Koa2yaonamii, npumamanHux nauienmam 1-i epynu.
Bucnoexu. Ilposedenus kypcy I'bO npu eocmpiti TYMT noainuiye peonoeiuni énracmusocmi Kpogi ma 3meHuLye
epumpoHOnamiro, ujo CKOPOUye mpuganicms KoMamo3nHo2o nepiody maiixce na 2 doou, nemanvticms — Ha 5,7 %.
KnouoBi cioBa: yepenno-moskoea mpaema; einepbapuuna oxcueenayis; peosoeiuHi 64acmueocmi Kposi; azpe-
eayis; dezazpeeauis; epumpoyumu,; mpomooyumu,; 8 ’a3Kicmos Kpoei

Bctyn

B ycbomy cBiTi, He3BaXkalouu Ha CTPiIMKUI PO3BUTOK HO-
BITHIX TEXHOJIOTi y MEAMIIMHI, YePETTHO-MO3KOBa TpaBMa
(UYMT) xapakTepusyeThcsl SIK Tuxa emnigemis. Lle miarBep-
JDKYETBCS TAaHUMU CTAaTUCTUYHOTO aHaJIi3y, 3TiIHO 3 SKUMU
IOPOKY 110 69 MibitoHiB (95% 1 64—74 MinbitoHN) JTIO-
neit orpumytots YMT (73 Bunagku Ha 100 000 oci6). UMT
cTajla cepiio3HOI0 MPOOIEMOI0 OXOPOHU 3I0POB’Sl B yChOMY
CBITi SIK JJ1 LIMBiTLHOIO HACEeJIEHHS, TaK i JJI BiliChKOBO-
ciyx0oB1iB. [1pu bomy yacrora orpumantst UMT cepen

YOJIOBIKiB y IBa pa3u Oiibla, HiX y XiHOK [1, 2]. Cepen
ycix cMmepreit Big TpasM UMT cranosuts Bin 30 1o 50 %.
Hacninku YMT mnist 3mopoB’st € 6araTorpaHHUMM, BOHU
3aJIexXaTh Bill TSXKKOCTI TpaBMU Ta OXOILIIOIOTH IIMPOKUMA
creKTp (i3UMYHUX, IICUXIYHUX, COLiaIbHUX Ta eMOLIIHUX
nopyteHb. YMT TakoxX cTBOproe 3HaYHUI (piHaHCOBUIt
Tsrap JJIsi OKpeMUX 0cCi0, ciMeil, HallioHAJIbHUX €KOHOMIK i
CHCTEM OXOPOHU 37I0POB’Sl; IOPiYHi BUTPATH OL[iHIOIOTHCS
B moHan 56 mineapaiB moxapis CIIA [3]. 3rimHo 3 mpo-
rHozamu, YMT 3anuiatuMeTbCcsi OCHOBHOIO MTPUUYUHOIO
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IHBaJIITHOCTI cepell HeBPOJIOTiYHUX 3axBoproBaHb 1o 2030
POKY, BUTIEpEKatouM HelipoiereHepaTUBHI 3aXBOPIOBaHHS
Ta LiepeOpoBacKyJIsIpHi posnanu (4, 5].

MexaHi3m nomKopKeHHst Mo3Ky Tipu UMT ckiagHumid,
ajie JOCUTh 100pe BuBYeHUI [6—9]. 3arajipbHOBIIOMO, 1110
YUMT BMHMKAE BHACTIMOK [lii 30BHIIITHBOT MEXaHIYHOI CWJIH,
sIKa CIIpUYMHSIE CTPYKTYPHi Ta (OyHKIIIOHATbHI MTOPYLIEHHS
TOJIOBHOTO MO3KY. BUIinsit0Th MepBUHHE MOLIKOMKEHHS,
sIKEe 3a3BUYaii HEOOOPOTHE, Ta BTOPUHHE TTOLIKOIXKEHHSI,
sIKE YaCTKOBO a00 MOBHICTIO 000POTHE, 00 € HACTIIKOM
aKkTuBallii iemMiyHoro kackamy. [Ticist mepBMHHOTO MOIIKO-
JKEHHSI MOXKE PO3BMHYTUCS JIAHIIOT TIO/IilA, 1110 MPU3BOISTh
JIO TTOJAJIBIIOTO YpaXKeHHSI MO3KY BHACIIiIOK HAOPSIKY, Ti-
MOKCii Ta imemil (CHPUYMHEHUX ITiABUIICHHSM BHYTPIlII-
HBOYEPEITHOTO TUCKY), METAO0OIIYHUX 3MiH, iH(pEeKIIil, Tim-
poliedanii, BUBiIIbHEHHST 30yIJIMBUX HeilpoMeaiaToOpiB y
KOHIIEHTpALIisIX, 110 MalOTh €KCAaTOTOKCUYHUM e(heKT, a
TaKOX MOPYIICHHSI KaJIbLIIEBOTO TOMEOCTa3y Ta MiTOXOHIPi-
aJIbHO1 AMCGYHKIII. [HTeHCUBHICTh LIMX MPOIIECIB HAIPSIMY
3QJIEKUTD BiJl CTYTMIEHS TSKKOCTI TMOKCIT, sika 000B’I13KOBO
dopMyeThCS MPU TPAaBMATUYHOMY ypakeHHi TOJIOBHOTO
Mo3Ky [10, 11].

Y roctpiit daszi TIKKOI 4epenHO-MO3KOBO1 TpaBMU
(TYUMT) Teparist 3o0cepeakeHa Ha MiHiMi3allii BTOPMHHOIO
MOLIKO/IKEHHSI IIUISIXOM 3a0e31eYeHHsI aIeKBaTHOT OKCUTe-
Hallii, FTeMOAMHAaMiK/, KOHTPOJIIO BHYTPIillIHbOUYEPEITHOTO
TUCKY Ta CTpaTeriii SMEHIIeHHSI KJIIITMHHOTO TTOIIKOIKEHHS
[12, 13]. Cepen Hux — rinepbapuunHa okcureHailist (FBO).
TepaneBtuuna ocuoBa I'bBO [14, 15] 3ymoBiIeHa TphoMa
ocHOBHMMU (akTopamu: 1) mpu auxanui 100% O, yTBo-
PIOETHCS MO3UTUBHMIA TPAMIEHT, 1110 CIIpUsie nudya3ii iloro 3
TinepoKCUTeHOBaHMX JIETeHb Y TIMOKCUYHI TKAaHUHU; 2) 3a-
BISIKM BUCOKOMY TUCKY KOHIeHTpalis O, B KpOBi MiaBuU-
IIYETHCS 3TiMHO i3 3aKoHOM [eHpi (KiJTBKiCTh pO3YMHEHOTO
Yy piAWHI ra3y npsiMmo MporopiiiiHa napuiaiLHOMy TUCKY
LIbOTO ra3y Haj PO3YMHOM); 3) pO3Mip ra3oBuX OyIb0aIIOK Yy
KPOBi 3MEHIIYETHCS 3TiTHO i3 3aKOHOM boiinsg — MapioTTa
i1 3akoHoM IeHpi. loBeneHo, 1o 'O mae 3HauHMIt Heiipo-
MOJYJISITOPHUIA TTOTEHILia 32 paXyHOK BITJIMBY Ha KJTIOYOBI
KJITUHHI Ta MosieKyJIsipHi MexaHizmu. ['BO nouimniiye kpo-
BOTIK Y MO3KOBMX CyduHax [16], cripusie 30epekeHHIO 1li-
JIiCHOCTI reMaToeHI1edaniyHoro 6ap’epa, 30epirae BjiacTu-
BOCTi MiTOXOHIpiaabHUX MeMOpaH [17], 3MeHIIIye 3amaibHi
peaxllii, 3BMEHIIIy€E peakllii IK MiKpOTJj1io3y, TaK i aCTPOTJIio3y
[18, 19], 3mMeHye po3mip ypaxeHHs [17, 20] Ta HaOpsik
MO3KY, a TAKOX 3HUXKYE BHYTPIIIIHbOUYEPEITHY TiMepPTeH3i10
[20, 21]. CykynHicTh LIMX MOJIEKYJISIPHUX 3MiH MiIBUIIYE
HEHPOIIaCTUYHICTD, ITOJIIIIIYE KOTHITUBHI (DyHKIIII Ta KJTi-
HiuHi pe3yasraty ipu YMT, mocTTpaBMaTUIHUX CTPECOBUX
po3nanax, ¢pidpoMiairii Ta MOCTIHCYABTHIM Aemnpecii. TooTo
3MEHIIIEHHSI HeTaTUBHOTO BIUIMBY TilTOKCil Ha TpaBMOBaHMUiA
MO30K CIpPHSIE BiTHOBIECHHIO Ta MOJIMIIYE SIKiCTh XXUTTS Y
Mali€HTIB 3 HEBPOJOTIYHUMHU Ta MCUXIYHUMU PO3JIaTaMU
[22—24]. Lle niaTBEepAXYETHCA JOCTEMEHHUMU TOKA3aMU
BUCOKOTO PiBHSI, BKIIOUYEHUMMU JI0 JIEB’SITU paHAO0Mi30Ba-
HUX KOHTPOJIbOBAHUX JOCiIXKEHb OJJHOTO MeTaaHalli3y Ta
JIBOX MPOCTIEKTUBHUX IOCTIXKEHb, ¥ SIKMX OLIHIOBAINCH
kaiHiuHi edektr ['BO y mocrpaxnanux 3 TYUMT y roctpomy
Ta miaroctpomy nepionax. Tak, MeTaaHai3, MpoOBeICHUN Y
2012 poui [25], miifmoB BUCHOBKY, 1110 3acTocyBaHHsI [ BO

CTIPUSLIIO 3HAUHOMY 3HUKEHHIO CMEPTHOCTI: JIIKyBaHHS 7
Mali€eHTIB JaBajao 3MOry 3anooirtu 1 cMepti. Y Beix nocii-
IKeHHsIX, Y skux ['BO BUKoprCTOBYBaIN K KiHIIEBY TOUKY
KOHTPOJIIO, CMEPTHICTh 3HAYHO 3HIKyBajacs [25].

limoxcist cynpoBOAXKY€ETbCS 3MiHAMU PEOJOTIYHUX
BJIACTMBOCTE# KPOBi, SIKi XapaKTepU3YyIOThCs JUHAMIKOIO
B’SI3KOCTi KPOBi 3a Pi3HUX HAIPYXEeHb 3CYBY, FeMaTOKPU-
Ty, IIBUOKOCTI arperallii epUTPOLMTIB i TPOMOOLIUTIB, a
TaKOX IXHbOI KiTbKOCTi. Peosiorist KpoBi Bilirpae Kio4oBy
pOJb y TeMOAMHAMILII Ta CYTTEBO BIUIMBAE Ha KPOBOTIK K
y MiKpOLMPKYJIALI, TaK i B MAKpOLIMPKYJIsii [23, 26—28].
KpoB € nBoda3Ho0 cycrneH3iero ¢opMeHUX eJIEeMEHTIB
(EpUTPOLIUTIB, JIEHKOILMTIB, TPDOMOOLIMTIB) i OpraHiYHUX
MOJIEKYJI, SIKi 3BaxKeHi y BOMHOMY PO34YMHi OiJIKiB Ta CO-
JIeli, 110 HAa3MBAETHCS MJIa3MOI0. YIBHA B’SI3KiCTb KPOBI
3aJICKUTh Bifl HASIBHUX CUJI 3CYBY, €KCIIOHEHIIiaIbHO 3MEH-
LIYIOUMCh BilMOBIAHO M0 30i7bIIEHHS IIBUIKOCTI 3CYBY.
ToOTO KpOB MOBOAUTHCS SIK HEHbIOTOHIBChKA piAnHa, i
B’SI3KiCTb ii 3aJI€XKUTh BiJl TeMaTOKPUTY, B’SI3KOCTi I1a3-
MM, arperailii epUTPOLIUTIB Ta iX MEXaHIYHUX BJIACTUBOC-
TeU. Arperauisi epUTPOLIUTIB aKTUBYETHCS MPU HU3bKUX
IIBUAKOCTSIX 3CYBY, 110 301IBIIYE B’SI3KiCTh KPOBi, 3MEHIILYE
KPOBOTIK i JOCTaBKY KMCHIO 10 TKaHUH [24]. [ToenHaHHS
ITABUIIIEHOI B’ SI3KOCTi KPOBi Ta 3HIKEHOI IIIBUAKOCTI 3CYBY
MPU3BOAUTH A0 3HAYHOTO MOTipIICHHS MiKPOLUPKYJIs-
11i1, 3HMKEHHS JOCTAaBKU KUCHIO 10 KJIITUH Ta MOCUJIEHHS
TKaHWHHOI Tinokcii. [1pu 3HMKeHHI IBUIKOCTI 3CYBY, 110
€ XapaKTepHUM JJIs KaIiJIspiB Mif yac ilemii, JMHaMidyHa
B’SI3KiCTh KPOBi 3pOCTa€, arperaiisi epuTPOLUTIB 301/Ib-
IIYEThCS, a X 3MaTHICTh 10 AedopMallii 3MeHIyeThbes. Lli
3MiHM CTBOPIOIOTH YMOBU JJIsI PO3BUTKY illIEMiYHOIO Ta
imeMivyHo-penepdy3iiHOro ypaxkeHHsI, CIIpUsIOTh GopMy-
BaHHI0 200 MOCUJIEHHIO TSKKOCTI BXX€ HasiBHOTO TOCTPOTO
VIIKOMXKEHHS OpTaHiB i TKAaHWH. ToOTO MOPYIIEHHS pe-
OJIOTIYHUX BJIACTUBOCTEH KPOBi CIIPHUSIE TIPOrpecyBaHHIO
MiKpPOLIMPKYJISITOPHUX PO3JIaliB, MOCUJIEHHIO TKAHUHHOT
TiMOKCii i pO3BUTKY iIlIEMIYHOTO YIIIKOJXKEHHSI TKAaHWH.
BonHoyac BUBYEHHIO 3MiH PEOJIOTiYHUX BIACTUBOCTEM
KkpoBi i BruimBoM Kypey I'BO y moctpaxnanux 3 TUMT
MPUIIJISLIOCS HEOCTATHBO YBaru.

Mera: Ha miaCTaBi aHAMTI3Y IMHAMIKY PEOJIOTIYHUX BJIAC-
TUBOCTEI KPOBI i CTAaHY epUTPOHY BU3HAUYMTU BILUIUB KypCy
I'bO Ha TpuBamicTs Komu Ta pesyiasratu mpu TUMT.

MarTtepiaau Ta meToamn

VY nocnimkeHHs BKIto4eHO 165 xBopux 3 TUMT, ki mie-
pedyBanu Ha jikyBaHHi B KHT «IOKJI im. I.I. MeuHnkoBa»
JOP». CtymiHb CTPYKTYPHUX YIIKOIKEHBb TOJIOBHOTO MO3KY
Ta JIIKBOPOBMICHUX MTPOCTOPIB MiATBEPIKYBaIACS aHATi30M
koM’ 1otepHoi Tomorpadii (KT) moctpaxknanux. Kpurepi-
SIMM BKJTIOYEHHSI Y IOCTIiIDKEHHsI OYJIM: HasIBHICTb i30J1bO-
BaHoi TUMT, dosioBiua cTaTh, MOPYIIEHHS CBiIOMOCTi He
Oisnbiiie Hixk 9 GauiB 3a mKayioo Komu [nasro (LK), Bik
Bix 20 mo 60 pokiB, iHgekc Macu Tina (IMT) 1o 29,9 kr/m?,
BiICYTHICTb CYITyTHBOI COMATUYHOI MATOJIOTIl y cTamil ae-
KOMIIeHcallii, yac g0 6 TOOAWH Bil MOMEHTY OTPUMAaHHS
TpaBMHU. Y AOCIIIKEHHS He BKJIOYAIM MOCTPaxKaalnx 3
ycima Bunamu UMT, moeqHaHOI 3 YIIKOIKEHHSIM OYIb-SIKMX
IHIIMX AUTSTHOK Tijla, SIKi MaJIu MOPYILIEeHHS CBiTOMOCTI IT0-
Han 9 6auiB 3a [IIKT, Bik 10 20 a6o nmonan 60 pokis, IMT
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moHax 29,9 Kr/m?, IeKOMIIEHCOBaHY COMAaTUYHY ITaTOJIOTiI0
Ta roHaj 6 TOAWH Bil MOMEHTY OTPMMAHHS TPaBMU.
3aJiexXHOo Bil BapiaHTa iHTEHCUBHOI Tepallii XBOpi Me-
TOJIOM KOHBEpPTiB Oy/u posroisieHi Ha aABi rpynu. [1o-
crpaxngani 1-1 rpyrmu (n = 116) oTpuMyBaJv CTaHIAPTH-
30BaHE JIiKyBaHHS 3 ypaxyBaHHSIM Cy4acHMX IOKa30BUX
pekomMenaaniii [20]. TToctpaxnanum 2-i rpynu (n = 49)
3 KiHIIS mepiroi moou nikyBaHHS gomaBaiau Kypc I'BO y
b6apokamepi «Oka-TM», aknii ckiamaBcd i3 14 ceaHciB
(1o ogHOMY Ha 100y) TpuBajicTio 90 XBUJIMH il TUCKOM
1,5 atM. ¥ mpoiieci TiKyBaHHS BCIM ITOCTPaKIaIUM 3[Iii1-
CHIOBaJIM MOHITOPUMHT BiTaibHUX ¢GyHKIi (AT, myibc,
yacToTa QMXaHHs, TeMreparypa Tijla, piBeHb caTypauil
KHUCHIO), BUMIPSIIU Aiype3, pO3paxoBYBaJIU Ta KOPETYBAJIN
nM000BUI BOMHUIT GalaHC, a TAKOX MPOBOIMIN OTJISI He-
BpoJiora il BU3HAYEHHS TMHAMIKM PO3JaiiB CBiTOMOCTI
Ta iHIIMX HEBPOJOTIYHUX IMPOosIBiB. OCKIJIbKY PEOJOTiuHI
BJIACTUBOCTI KPOBi 3ajieXaTh BiJl KiJIbKOCTi €pUTPOLIUTIB
i TPOMOOLIUTIB Y TIepudEepUYHiil KPOBi Ta TeMaTOKPUTY,
MU BU3HAYAJIM iX 3TiAHO 3 YHi()iKOBAaHUMU METOJIUKAMU.
3MiHUM B €pUTPOLIUTAX OLIHIOBAIM 32 IIBUIKICTIO iX arpe-
raiii 3 opraHiYyHUM GapBHUKOM ajbLliaHOM CUHIM [29].
PiBensb 2,3-nudocdorniuepary (2,3-API) B eputpouu-
Tax K MapKepa CIIOpiTIHEHOCTi reMOII00iHy 10 KMCHIO, a
TaKoX KOHUEHTpallii cyib(-, MET-, OKCU- Ta 3araJilbHOTO
reMOTJI00iHy BU3HAYaJu CIEeKTPOGOTOMETPUUHUM METO-
IoM B omHilt 1ipo0i [30]. JuHaMiuHy B’SI3KicTh KPOBi BU-
BYQJIM Ha POTaLliifHOMY BiCKO3MMETPi 3 BiJIbHO Magal0uuM
muinapom [31]. BumiproBanus npoBoamim npu 24 °C ta
Haripy3si 3cyBy 0,198 (B’s3kictsb 1), 0,329 (B’sa3KicTh 2) Ta
0,527 (B’a3kicTb 3) H/M?. Lle mO3BOJISLIO IMITYBAaTH IUIMH
KPOBI Y CyIMHAaX SIK 30BCiM MaJioro (Karijisipu), TaK i Oijib-
1I0ro JaiaMeTpa. ArperauiiiHy 31aTHiCTb TPOMOOILIMTIB Mif
BIUIMBOM afieHo3uHaudochaty (AJPD) BU3HAYAIU CITOCO-
60M (poroMeTpuuHOI peecTpaliii 3a Born [32, 33].
KuiniuHe, iHCTpyMeHTa/IbHE Ta KJIiHiKO-J1abopaTopHe
00CTeXXEHHS POBOIMIIM TTPY HAZXOKEHHI MOCTPaKIaInX
o cramioHapy (1-ma mo6a), y 3-Ti10, 5-1y, 7-My Ta 14-Ty
o0y 3axBoptoBaHHs. OTprUMaHi pe3yJbTaTh TTOPiBHIOBAIN

i3 TToKa3HuKaMu 0ocTexkeHHs 30 3MopoBUX TOOPOBOJIBIIIB,
SIKi BBaXKaJIM 3a PerioHapHy HOPMY.

MatemMaTnuHy 00pOOKY OTpUMAaHMX JaHUX IIPOBOIMIN
BiIMOBITHO JO METOMIB BapialiiitHoi ctaTucTuKu. OCHOBHI
rmapameTpu BUOIpOK pPO3paxoByBaIMCsl METOIAMU OMKCOBO1
CTaTUCTUKU i3 TTOJAJBIIIMM 3aCTOCYBaHHSIM Oaratodak-
TOPHOTO KOPEJISILIMHOIO aHali3y i piBHSIHb JIiHiIAHOI Ta He-
JIHIKNHOI perpecii.

Pe3yAbTaTH TO OOrOBOPEHHS

AHaJi3 1okasas, 1110 CepeaHiii BiK MocTpaxaaaux cra-
HoBMB 31,5 poky. Cepen o0CTeXXeHUX IepeBaxkaiu 0CoOu
MOJIOJIOTO, HAMOIBII Mpalie31aTHOroO BiKY, 1110 TiITBEp-
JKyBajio cotianbHy 3Hauymiicte TUHMT [34]. Ctyninb no-
pyllIeHb CBiZoMOCTi mpu HagxomkeHHi y 90 % obcTexke-
HuX OyB Ha piBHi koMU 1-r0 200 2-T0 CTYIEeHSs, MaJia MicClie
MepBUHHA rpy0a IoIMpeHa CUMOTOMATHUKA Ta BTOPUHHI
MHOXWHHI, 9iTKO BUpaxeHi cuMrtoMu. OCKibkH i3 165
o0cTexkeHnx 68 moMepo Ha eTamnax JiKyBaHHS, Y LiTOMY
JleTajbHicTh cTaHoBwIa 41,2 %. I K110 TP CTaHIAPTHOMY
JIiKyBaHHi (1-111a rpyna) cepeaHs JIeTaabHiCTh JOPiBHIOBA-
na 42,4 %, o Ha 1ii kypcy 'BO BoHa He mepeBuIyBaia
36,7 %, 110 30iragocs 3 pe3yJbTaTaMy iHIIUX JOCTIIKEHb
[25]. AHani3 He BUSIBUB BipOTigHOI Pi3HUIII Y KJIiHiKO-aH-
TPOTIOMETPUYHUX MOKAa3HUKAX Yy rpynax. OgHak BUSIBJICHO,
1110 Y XBOpUX 1-1 Ipymnu cepeaHsl TpUBaliCTh KOMAaTO3HOTO
repiony craHoBuaa 7,5 100U, TOMi SIK y MOCTpaxKaainx 2-1
IpYyIM BOHA He MepeBuiyBaia 5,6 1oou.

BusiBneno (ta6:a. 1), 1o mpu cTaHgapTHOMY JIiKyBaHHI
TUYMT, HaBiTh NpU CIPUSTIMBOMY PE3yJIbTaTi 3aXBOPIOBAH-
HSI, Y HepLIMN THXIEHb CIIOCTePEeXEHHS B’SI3KiCTh KPOBi
cTabinbHO (Ha 65—72 %) MepeBHIIyBaa HOPMY MPH YCiX
LUIBUIIKOCTSIX 3CYBY. Y MOENHAHHI 3 JOBEIEHUMU MOPYILIECH-
HSIMH MO3KOBOT0 KpoBonoctadanHs Ha Tiii TUMT [20, 21]
11€ CBiYMJIO TIPO 3HAYHE TMOTipIIEHHS IIBUIKOCTI JOCTaB-
K1 KUCHIO 10 TPaBMOBAHUX TKAHWH TOJIOBHOTO MO3KY. Ha
14-1y noOy miciasi TpaBMKU MM BiMiyaiy pi3ke 3pOCTaHHSI
B’SI3KOCTI B ycix OaceifHax 3 mepeBUIleHHSIM HOpMU Ha 117—
134 %. 3a TepmiHamu 1ie 30irasocs 3i SMEHIIIEHHSIM 00’ €My

Ta6bnuys 1. lNoka3Huku arperayii TooM6oUNTIB Ta B’AI3KOCTi KPOBi y XBOpUX 3i cnipusitineum pesynbtatom TYMT
Ha Tni ctaHgapTHoOI Tepanii (n = 66; p < 0,05)

[o6a pocnipXeHHs
Moka3Huk Hopma
1-wa 3-Ta 5-Ta 7-ma 14-ta
KinbkicTb TpOM60-
unTiB y nepude- 320,0 + 0,1 260,1 + 0,14 | 237,20 + 0,21 | 250,10 = 0,19 | 254,30 + 0,15 | 304,50 + 0,41
pyyHi kpoBi (/)
LLIsnpkicTb arpe-
rauii TpoMéouuTIB 0,09 £ 0,02 | 0,145+0,083 | 0,150 + 0,010 | 0,168 + 0,005 | 0,102 + 0,030 | 0,080 + 0,028
(oo.excT/xB)
LLBnpokicTb gesa-
rperadii Tpo6ouuTie | 0,028 + 0,001 | 0,022 + 0,009 | 0,510 = 0,152 | 0,015 + 0,005 | 0,015 + 0,002 | 0,016 + 0,007
(op.ekcT/xB)
B'A3iicTh KpoRi 1 15,30 + 0,55 | 24,8+2,3 275+1,2 26,2 +2,2 28,5+2,8 35,8+ 6,9
(Maxcx10?)
B'ASKICTb KDOBI2 | 4550, 040 | 212457 | 295+33 | 30,4427 212+40 | 320+48
(Maxcx10?)
B’a3kicTb KpoBi 3
(Ma x ¢ x 109 18,10 £ 0,67 26,8 +7,2 31,9+ 3,9 38,3 +4,7 35,9 +6,9 39,4 +5,8
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IOBEHHOI iH(Y3ilfHOI Tepallii Ta ImepeBeACHHIM XBOPHX i3
BiiiieHHs aHecTe3iosorii Ta iHTeHcuBHOI Tepartii (BAIT).

ITapanenbHo 3 1-i go6u miciaa TUMT dikcyBanocs
3MEHIIIeHHS Y TIepudepuyHiil KpoBi KiJTbKOCTi SIK TPOMOO-
LIMTiB, TaK i epuUTpouUTiB (Tad. 1, 2). OcTaHHE CIIPUSIO
3HMXKEHHIO PiBHS 3arajibHOTO reMor1o0iny 1o 102,9 r/n Ha
5-Ty 00Oy micjisg TpaBMU. TeHIeH1is 10 MOro BiTHOBJIEHHS
dopmyBanacs TinbKu 3 14-1 modu crocrepexkeHHs. [1pu
IIbOMY IIBUAKICTb arperaiiii epuTpoOLMTIB Ha 1-11y 100y
mics TpaBMHu (Tabut. 2) epeBuIiyBaia Hopmy Ha 450 %, 3
TPEThOI IO ChOMY 100y 3axBoptoBaHHS — Ha 200—175 % 3
MOBTOPHUM Pi3KUM 3pocTaHHsaM (Ha 500 % moHam HOpMY)
Ha 14-ty no0y. Lle Mmoryio BkasyBaTu Ha (hOpMYyBaHHSI €pu-
TPOHOIIATIi, MOB’A3aHOI 3i 3MiHAMM SIK Y MeTa0O0Ii3Mi epu-
TPOLIUTIB, TaK i y ¢popMax ix remoryno0iny (tadi. 2). AHa-
JIi3 TTOKa3aB 3HayHe 3HMXKeHHs piBHs 2,3-JPT ynpomosxk
MEPIIOro TYXKHS IiC/IsI TPaBMU, 3 MiHiMaJIbHUM 3HAYEHHSIM
10 66,8 % Bim HopMu Ha 3-Ti0 100y 3aXBOPIOBAHHS, 110
CBiTUMJIO TIPO MiIBUILIEHHS CIIOPIAHEHOCTi FTeMOIJIO0iHY 10
KMCHIO Ta 3MEHILIEHHS I0T0 JOCTaBKM 10 TKaHWH [34—38].
ITpu oMy 3 TpeThoi 10 M’ SITOi 100U CMOCTEPEKEHHS Pi-
BEeHb OKCUTEMOIIO0iHY TaKOX OyB 3HMKeHUM (Ha 5,2—20 %
BiTHOCHO HOPMM BiZIITOBITHO).

lle minTBepmKyBasao HasIBHICTh 3HAYHUX MOPYLIEHDb
KHMCHEBO-TPAHCIIOPTHOI (DYHKILiT KPOBi Y XBOpUX 1-i rpyru
HaBiTh 3a CrpUsATAUBOro pesyasrary TUHMT.

INapanenbHO MM BigMivyanu HecTabiIbHICTH TPOMOO-
LIMTAPHOTO TeMOCTA3y, sIKa MPOsIB/IsIaCh KOJMBAHHSIMU Y
IIBUOKOCTSX SIK arperallii, Tak i ae3arperailii TpOMOOIINUTIB
(tabn. 1). Tak, mMBUAKICTH arperailii TPOMOOIIUTIB MepeBU-
1yBajia HopMy Ha 61—87 % y mepiiri I1’Th 1i0 Iic/s TpaB-
mu. TeHneH11is 10 ii HopMmatizailii hopmyBanacst TiTbKu 3 7-1
100U crioctepexxeHHs. Ha 1ibomy (hoHi IIBUAKICTH Ae3arpe-
rauii TpooMOOLIMTIB MepeBULlyBaaa HopMy Ha 1721 % Tiabku

Ha 5-Ty 100y micist TpaBMU. Take 301IbIISHHS CBiTIIIIO TIPO
3arpo3y MOBTOPHUX BHYTPIlLIHBOMO3KOBUX KPOBOBUJIMBIB
BHACTiIOK (hopMyBaHH:I KoaryJsomnarii [38] came Ha 5-Ty 100y
micast TYMT. Ha iHmumx erarax crioctepeskeHHS IBUIKICTh
Je3arperaliii TpoMOOIIMTIB OyJia CTabiIbHO HIZKYOIO 32 HOPMY
(mo 46,4 %). TooTo Ha T/1i ctaHmapTHoi Teparii TYMT HaBiTh
3a CIOPUSTIMBOIO pe3yjabTaTy 3aXBOPIOBaHHS 30€piratoThest
MOPYILIEHHS PEOJIOTIYHMX BIACTUBOCTE! KPOBi Ta epPUTPOHO-
TaTisi, 110 3MEHIIIYE JOCTaBKY KMCHIO 0 TKAHWH.

[NopiBHSANBHMI aHAJIi3 TTOKA3HUKIB, IKi MU BUBYAJIU,
1oKasas, 1110 Ha TJIi JOMOBHEHHs JiKyBaHHSI KypcoMm ['BO
IMHaMika Oyna iHuoro (tada. 3, 4).

I xoua BusiBIeHO 30iIbIIIEHHS B’ SI3KOCTI KPOBI, MOIiOHE
JIO TAaKOTO y XBOPUX 1-1 rpyIM, CTyMHiHb 11 MiABUIIIEHHS OyB
MeHIMM i He iepeBuIiryBaB 30,7 %. KiabKicTb epUTPOIIUTIB
Ta TPOMOOIIMTIB TAKOX 3MEHIIYBaJIacsl MEHIIIOIO Mipolo, a
piBeHb 3arajJbHOTO reéMOIJIO0iHY BipOTiIHO HE BiApi3HSIBCS
BiZl HOpMU BxXe 3 5-1 1o6u micisgs TYMT. L BunkicTs arpera-
1T epuTpoLIUTiB (Tab1. 4) IepeBuILyBajia Hopmy Ha 237,5 %
y 1-11y 1o0y cnocrepexxeHHs Ta Ha 87,5—162,5 % — y nie-
pion i3 3-1 no 7-i nobu 3axBoproBaHHs. Lle Oyyo BiporigHo
MEHIIM 3a TToKa3HuKu 1-i rpymm. [1po 3MeHIeHHs cI1o-
PiIHEHOCTi reMOIIO0iHY O KUCHIO Ta 30iIbIIEHHS JOCTaB-
KU ioro 10 TKaHuH Ha T1i Kypcy I'BO cBigumna nuHamika
piBHs 2,3-JI®T B epurporrax. Moro piBeHb 6YB HIKIIM
3a HOpMY Ha 32,9 % npu HagxomkeHHi Ta Ha 29,2 % y 3-Tio
o0y micyst TpaBMu. 3 5-1 noou micas TUMT i no kiHus
croctepexkeHHs1 ¢hopMyBajacsl BiporigHa TEHICHILis 10
HopMmaJi3auii mokasHuka. BogHouac Tiibku Ha 1-111y 1o0Oy
CITOCTEPEKEHHST MU BU3HAYaIU AeDIlIUT OKCUTEMOTJIO0iHY.
3 3-1 100U micys1 TpaBMM i 10 KiHIISI TEPMiHY CIIOCTEPEXKEH -
H$I piBeHb OKCUTEMOIJIO0iHY, Ha BiIMiHY Bill momnepenIHbol
IpyIx, MepeBUIyBaB HOpMy Ha 6,1—8.,4 %. TonimnineHHs
JIOCTaBKU KUCHIO 10 TKAHWH 30irajiocst 3 MOYaTKoM Bil-

Tabnuys 2. Arperaujisi epUTpounTiB Ta CTaH OOGMIHY B epUTPOHI y XBOopux 3i cnpustnusum pesynstatom TYMT
npu cTaHAapTHIV iHTeHCUBHI Tepanii (n = 66; p < 0,05)

Jo6a pocnipxeHHs
Moka3Huk Hopma
1-wa 3-14 5-ta 7-ma 14-Ta
KinbkicTb eputpo-
unTiB y nepude- 4,05 + 0,20 3,16 £ 0,97 3,22 + 0,81 3,22 + 0,54 3,27 + 0,60 3,64 + 0,45
py4Hin kposi (/)
Fematokput (I/n) 39,12 + 0,61 420+1,2 38,0 = 3,0 39,9 +1,1 31,0+ 3,5 32,0+1,5
LLBnakicTb arpe-
ravii eputpoumtis | 0,008 + 0,007 | 0,044 + 0,008 | 0,022 = 0,004 | 0,016 + 0,003 | 0,024 + 0,003 | 0,040 + 0,009
(oo.ekcT/xB)
:ﬁ“ﬁ”?pfn")ﬁ” saralb- | 4144 874+4031| 1108+23 | 1148+83 | 102882 | 1145+135 | 116,7 = 13,4
Hb A, (%) 93,90+ 1,19 | 9428+0,51 | 9453+0,51 | 9591 +0,54 | 96,76 + 0,26 | 96,67 = 0,44
Hb A, (%) 353+019 | 472+039 | 452+038 | 357+047 | 324+026 | 3,33+044
Hb F (%) 1,03+ 0,22 1,06+0,15 | 0,84+0,02 | 092+0,03 | 1,08+0,07 | 0,78+0,03
?f;T)reM””c’ﬁ” 1742042 | 089+025 | 319+057 | 1,12+028 | 134+069 | 1,79+039
821")“reM°r”°6iH 102,56 + 4,65 | 98,94 + 11,01 | 97,28 + 12,38 | 82,10 + 13,87 | 83,55 + 11,24 | 87,49 + 12,77
(Cr}’ﬁ)"qore""or”o‘ﬁ” 1412012 | 098+034 | 146023 | 151015 | 142+0,13 | 1,40+0.28
2,3-00r
(wtone/) 8,01 + 0,31 516+0,70 | 535+057 | 537+082 | 6,13+050 | 7,29+ 1,21
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HOBJICHHSI CBiIOMOCTI Y TTocTpaxkaanux 1iei rpymu. [Ipu
LIbOMY LIBUJIKIiCTb arperaiiii TpoMOOLMTIB CTa0IbHO TMepe-
BHUIIyBajIa HOpMY — Bin 56,7 % y nepiiy 100y ITic/ist TpaBMU
10 82,2 % Ha 14-Ty mo6y, a IBUAKICT iX Ae3arperaiii oysa
MEHIIIO 332 HopMy Ha 78,6 % y 1-11y o0y Ta Ha 28,6 % — y
3-T10 OOy micist TpaBMu. Lle mo3BoJIsIO BBaXKATH, 1O I
BruinBoM I'BO 3MeHILyEThCS piBEHb KOATyJI0MaTil.

BucHoBKMU

1. Kypc I'BO, nipoBenenuii y roctpomy miepioni TUMT,
3MEHIIIYE TPUBAJIiICTh KOMATO3HOTO Tiepiony Ha 1,9 noowu i
JieTanbHicTh Ha 5,7 %.

2. Iig BrummBoM Kypey I'BO ¢opmyeThes BiporimHa TeH-
JIeHI11is1 10 3MEHIIeHHSI TMHAMIYHOI B’SI3KOCTi KPOBi MpU
BCIX IIBUAKOCTSIX 3CYBY, 1110 OIMOCEPEIKOBAHO BKa3y€e Ha
TTOJITIIIEHHSI MO3KOBOTO KpoBooOiry mpu TUMT.

3. [MpuckopeHHs Hopmaizailii piBHs 2,3-J®I ta 30i1b-
IIEHHST aKTUBHUX (bpakliliiii reMorjo0iHy CBigYaTh Mpo 1o-
JITILIEHHS NOCTaBKM KUCHIO JO TKAHWH Ta 3MEHILIEHHS
MIPOSBIB Tinmokcii y moctpaxgaiux 3 TYHMT minm BmmuBoM
kypey I'BO.

BuxopucTanasa mTy4Horo inrejekry. I1ig yac miaroros-
KU 11i€l poOOTH aBTOPU BUKOPUCTOBYBAIU IeHEpaTUBHUI
mwTydyHui iHteaext Gemini Pro misa mosinineHHs yuTa-

Ta6bnuys 3. lNoka3Huku arperayii TPoM6oUNTIB Ta B’AI3KOCTi KPOBi y XBOpUX 3i cnpusitineum pesynbtatrom TYMT
Ha tni kypcy 'bO (n = 31; p < 0,05)

[o6a pocnigxeHHs
lNMoka3Huk Hopma
1-wa 3-1a 5-ta 7-ma 14-Tta
KinbKicTb TpoM60LM-
TiB y nepudepunyHin 320,0 + 0,1 | 285,00+ 0,41 | 278,50 + 0,14 | 246,80 + 0,12 | 300,70 + 0,22 | 310,10 + 0,18
kposi (T/n)
LLiBnpokicTb arperauii
TpoM6oUMTIB 0,09 +0,20 | 0,051 +0,013 | 0,064 + 0,011 | 0,055 + 0,004 | 0,085 + 0,036 | 0,074 + 0,007
(op.ekcT/xB)
LLiBnokicTe nesarpe-
rauii TpoméouuTIB 0,028 + 0,001 | 0,006 + 0,002 | 0,020 + 0,002 | 0,024 + 0,003 | 0,025 + 0,004 | 0,029 + 0,007
(op.excT/xB)
B’askicTb kposi 1
(Ma x ¢ x 109 15,30 + 0,55 22,5+6,2 21,5+34 20,0 + 2,1 175+ 1,8 18,0 £ 2,1
B’askicTb kKpoBi 2
(Ma x ¢ x 10%) 15,20 + 0,42 248+24 226+25 24,7+ 27 34,6 + 6,6 345+7,1
B’a3kicTb KpoBi 3
(Ma x ¢ x 10%) 19,10 £ 0,67 29624 28,6 +2,8 29,0+ 3,6 30,5+6,3 28,7+2,8

Tabnuys 4. Arperawisi epUTpounTiB Ta CTaH O6MIHY B ePUTPOHI y XBopux 3i cnpusatnusum pesynstatom TYMT
Ha tni kypcy 'bO (n = 31; p < 0,05)

Jo6a gocnigXXeHHs
MNMoka3Huk Hopma
1-wa 3-19 5-ta 7-ma 14-ta
KinbkicTb
epuTpoLmnTIB Y
nepudbepNi 4,05 + 0,20 3,41 + 0,21 3,51 + 0,31 3,52 + 0,21 3,41 + 0,51 3,82 + 0,61
kposi (I'/n)
Fematokput (I/n) 39,0 + 0,01 40,1 + 0,02 38,0+2,0 39,1 +1,1 36,1+1,5 37,0+ 0,7
LLIsnpkicTb arpe-
ravji eputpouuTie | 0,008 + 0,001 | 0,027 + 0,001 | 0,015 + 0,001 | 0,020 + 0,003 | 0,021 + 0,009 | 0,015 + 0,001
(oo.ekcT/xB)
[emMorno6iH 3a-
ranbmt (/) 131,87+ 40,31 | 1045+14,8 | 117,0+84 | 139,7+135 | 129,0+152 | 139,3+ 14,5
Hb A, (%) 939+1,19 | 9584+0,66 | 9527+0,40 | 9505+0,48 | 9575+0,23 | 96,42 + 0,34
Hb A, (%) 3,53+ 0,19 3,42+0,43 | 4,27+0,37 4,37 + 0,31 417+0,26 | 3,58+0,34
Hb F (%) 1,03 + 0,02 1,30 0,10 | 2,61+0,07 2,04 + 0,06 1,08+0,09 | 0,96 0,10
?f;T)reM””OGi” 1,74+042 | 156+021 | 045+0,15 | 060031 | 1,40+065 | 1,78+0,72
(?;C)”re“"or“o‘ﬁ” 102,56 + 4,65 | 95,11 + 14,99 | 108,90 = 10,63 | 109,03 + 12,72 | 111,21 + 13,12| 110,11 £ 2,25
gii"“("r%e“"or”o' 1,41+0,12 | 0,82 +0,34 1,36 + 0,27 0,73 + 0,54 0,68+0,17 | 0,84+0,35
2.3-00r
(mons/n) 8,01 + 0,31 537+0,85 | 5,67 +0,63 6,27 + 0,57 7,91+064 | 7,99+1,25
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0OeJIbHOCTI TEKCTY Ta SIKOCTi aHIJIIMICHKOI MOBHU B pPe3IOME.
[Ticyist BUKOPHCTAHHS LIOTO CEPBICY aBTOPY MEPEBIPUIIM Ta
BiImpegaryBajy MaTepiall i HeCyThb IIOBHY BidIIOBiZaIbHICTh
3a 3MiCT myOJTiKaltii.

KondumikT inTepeciB. ABTOpU 3as1BJISIIOTH MPO BiZICYTHICTb
KOH(JTIKTY iHTepeciB Ta BlacHOI (hiHAHCOBOI 3alliKaBJIEHOC-
Ti IIPY MiATOTOBII JaHOI CTATTi.

Indopmanis npo dinancysanns. JlociikeHHS He Mae
30BHIIIHIX IKepes hiHaHCyBaHHSI.

Buecok aBTopiB. 303yss1 O.0. — KoHUenTyasizalisi, pe-
CypcH, HalMcaHHsI opuriHajibHOoro tekcty; O.M. Kuury-
HEHKO — KOHIIEITYyaJsli3allisi, MeTOI0JIOTisl, pearyBaHHsI.
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The effect of an early course of hyperbaric oxygenation on blood rheology,
the erythron and outcomes of severe traumatic brain injury

Abstract. Background. The article highlights the feasibility of us-
ing hyperbaric oxygenation (HBO) as a neuroprotector in severe
traumatic brain injury (STBI). Objective: to determine the effect of
an HBO course on the duration of coma and STBI outcomes based
on changes in blood rheology and the state of erythron. Materials
and methods. According to the inclusion and exclusion criteria, 165
male patients with STBI confirmed by computed tomography were
examined. Depending on the intensive care option, they were divided
into two groups. The first group (n = 116) received standardized
treatment taking into account modern evidence-based recommen-
dations. Victims of group 2 (n = 49) from the end of day 1 were ad-
ditionally given an HBO course, consisting of 14 sessions (one per
day) lasting 90 minutes under a pressure of 1.5 atm. All patients were
monitored for vital functions and examined by a neurologist. On days
1,3,5,7,10 and 14 of the disease, blood viscosity, aggregation and
disaggregation rate of erythrocytes and platelets, level of hemoglobin
forms and 2,3-diphosphoglycerate (2,3-DPG) were determined.
Results. The degree of consciousness disorders upon admission was
at the level of mild and moderate coma in 90 % of the examinees. In

group 1, the average mortality was 42.4 %, while against the back-
ground of an HBO course, it did not exceed 36.7 %. In patients of
group 1, the duration of coma was 7.5 days, and in group 2, it did
not exceed 5.6 days. Hyperbaric oxygenation contributed to the
normalization of dynamic blood viscosity, which was lower than in
the control group by 30—35 %. In parallel, from day 1 after TBI, the
rate of erythrocyte aggregation significantly decreased from 450 %
in the control group to 237 % in the experimental group. Oxygen
delivery by erythrocytes also improved, both due to the normalization
of 2,3-DPG level, which was reduced in the control group, and due
to an increase in the oxyhemoglobin fraction. At the same time, the
analysis of the rates of platelet aggregation and disaggregation showed
a decrease in the phenomena of coagulopathy in patients of group 1.
Conclusions. Conducting a course of HBO in acute STBI improves
blood rheology and decreases erythronopathy, which reduces the
duration of coma by almost 2 days, and mortality by 5.7 %.
Keywords: traumatic brain injury; hyperbaric oxygenation; blood
rheology; aggregation; disaggregation; erythrocytes; platelets; blood
viscosity
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"HALIOHQABHN TEXHIYHUY YHIBEPCUTET «XQPKIBCHKM MONTEXHIYH IHCTUTYT», M. XQPKiB, YKpaiHQ
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3BiviCbKOBO-MEAMNYHWNM KAIHIYHUM LIEHTO LIEHTOAABHOIO PErIOHY, M. BiHHWLISI, YKpQiHO
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MartemMaTtuyHe Ta CKiHYeHHO-eAeMEHTHE MOAEAIOBOHHS
YWKOA)XEHb NeYiHK1 Npu BUCOKOLUBUAKICHUX
OCKOAKOBUX MOPOHEHHSX

Pesiome. Buxonano mamemamuune ma na iio2o 0CHO8I HuceabHe KOMN IOMeEPHEe MOOCAOBAHHA MeMOOOM CKiH-
UEHHUX eNeMeHMi6 NPoyecie YUK0OJICeHHS NeYIHKU NPU YPAadiCeHHI 0CKOAKaMU. AKmyarbHicmb podomu 3yMo6AeHA
CKAQOHICMIO eKCnepuMeHmanbHo20 8UGHEHHs OUHAMIMHO20 PYUHYBAHHS 8HYMPIWHIX 0peanié A00UHU, 30Kpema
neuinku. Memoro 00CAiOMNCeH sl € CMBOPEeHHS MameMamu4Hoi ma po3podKa Ha ii 0CHOBI CKIHYeHHO-eAeMeHMHOI
MoOeni newiHKu AH0UHU 3 YPAXYBAHHAM (POPMYBAHHS 6 Hill YUK0OMCeHb 8i0 8UCOKOUBUOKICHOT Oii 0CcKO0Ki6 045
aHanizy OuHamiku 0e@opmayiiinux npoyecie, po3eUmMKyY ma 6naugy YOapHux Xeuab HA QOPMYEAHHS PAHOBO20
Kanany @ neuinyi ma omouyr4ux m’aKux mKaHuHax 3 ypaxy8aHHAM ixHix @i3uKo-mexaniuHux 6aacmueocmel.
Bukounano modento8anHs NOpaHeHHs NeHiHKU 0CKOAKAMU Pi3HO20 po3mipy Y iana3oHi weuokocmelil ix pyxy, wo
Haoano 3moey 8iomeopumu npouec Qopmy8aHHs paHo8020 KaHaLy ma NPOHUKHEHHs 0CKOAKA Yy mKaruHu. Jlosede-
HO, W0 MAAULl OCKOA0K MOdice 00Csaemu MKAHUH NeYiHKU npu weudkocmi pyxy nonao 550 m/c, a eeauxuii — @ice
3a weudkocmi nonad 100 m/c. Bukonano docaioxceruss HanpyyceHo-0ehopmosanoeo cmamy i XeunbosuUxX NPouecie
V neyinyi ma m’aKux mKaHuHax, wo i omouyroms. Maxcumanvri 3Ha4eHHs HAOAUULK0B8020 MUCKY BUHUKAIOMb )
30Hi NPOHUKHEHHS OCKOAKA MA 8NAUBAIOMb MALJICe HA 8€Cb OP2AH, W0 CNPUMUHAE YULKOOJCeHHs HAGIMb 3a 8i0-
cymuocmi eaub0K0e0 nPOHUKHeHHs: ockoaka. TIpu ybomy 045 Maaux 0CK0AKIG nepeeaicaroms cAini NOpaHeHHs
ma yO0apHO-X8UAb08i YPaNCeHHs HABKOAUWHIX MKAHUH, MO0i K 6eAUKI OCKOAKU CAPUMUHSAIOMb K CAIni, mak i
HACKPI3HI NOPAHEHHS NeYIHKU, W0 XapaKmepu3yimsCs 3HAYHO OiNbU00 eAUOUHON NPOHUKHEHHS Ma Oinbuum
00’emom pylinyeanus mxanus. Pesyrsmamu pobomu modxcyms Oymu KopucHumu ons gaxieyie i 0ocaioHukie y
OioMexaHiYHOMY MOOeABAHHI MPABMYBAHHS GHYMPIUIHIX 0PeaHi8, OUIHIOBAHHI MANCKOCMI NOPAHEHb MA Npoge-
0eHHi cy00680-MeUUHUX eKcnepmu3, a maKodic CHPUSMUMYMb HOOAABUOMY PO3GUMKY Modeaell Ha 0CHO8I Memody
CKIHYEHHUX eNeMeHmi6 045 NPOSHO3YB8AHHS YULK0OMNCeHb BHYMPIUHIX 0peaHie.

KurouoBi ciioBa: mamemamuune mooearoganns,; ckinueHHO-eAeMEeHMHUL AHAAI3; NeYIHKA; 0CKOAK08e NOPAHEHHSL;
DPYUHYBAHHA M’ IKUX MKAHUH,; DAHOBUI KAHAN; YOapHO-X8UAbO8I Npouec

Bctyn

MopentoBaHHs mpoiieciB (popMyBaHHSI paHOBOTO Ka-
HaJly Ta YIIKOKeHb MeYiHKKU MPU OCKOJKOBUX MOPAHEH-
HSIX TI0OB’sI3aHEe 3 HU3KOI0 iCTOTHUX TpyaHomriB. [leuinka
XapaKTePU3YEThCSI CKIAJTHOI TPUBUMIPHOIO T€OMETPIEI0
Ta po3TallloBaHa BCEPEAMHI TiJla JIOOMHU, BOHA OTOYEHA
M’SI30BUMU i XXMpOoBUMU TKaHMHaMU. Lle o3Hauae, 1110
VIIKOMXKEHHS MeYiHKKM He MOXHa pO3TJIsiAaTh i301b0Ba-
HO: BOHU € HACJIiIKOM B3a€MO/Iil B yMOBaX IeTEPOTreHHOTO

cepenoBMIIIa, e BinOyBa€eThCs Nepeaaya il TpaHcgopmMaltis
XBWJILOBUX MPOLIECiB, 3MiHA JIOKAJIbHUX YMOB Hampyxe-
HO-/1e(OPMOBAHOr0O CTaHy Ta IEePEePO3IOIiJI eHeprii Mix
pi3HMMU IIapaMy TKaHWH. Taka 0araTOKOMITIOHEHTHICTb i
CKJIaMHICTh (Di3UYHOI CUCTEeMU POOUTH BiITBOPEHHSI peasib-
HOI KapTUHU YIIKOMKEHb Y MeXaX (hi3MUHUX eKCIIePUMEH -
TiB HaA3BUYAKHO MPOOJIEMaTUUHUM.

Di3nyHi eKCIIepUMEHTH, SIKi TEXHIYHO MOXYTb OyTH pe-
aJTi30BaHi 151 JOCIIIKEHHS YIITKOIKEHb MeUiHK1, 3a3BUYaii
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00MEXXYIOThCSI IBOMA MOXIUBOCTsIMU. [lepiiia mos’sizaHa
3 BUKOPUCTAHHSIM CEHCOpiB, 110 (PiKCYIOTh MapameTpu
JIMIe B OKPEMUX JIOKAJIbHUX TOYKaX HABKOJIO OpraHa B
cepenoBuIli HebiosoTiyHoTOo iMiTaTopa. Jlpyra 3BOIUTh-
csl 10 CIIOCTePEXXEHHS KiHLIEBOTO pe3yJbTaTy y BUTJISIAL
cchopMoOBaHOTO paHOBOTO KaHaiy. JlJist 1iboro 3a3Buyait 3a-
CTOCOBYIOTh ONITMYHO IPO30Pi MaTepiaiu, 1110 MOAEIIOIOTh
«30BHIIIIHIO» TKAHMHY BiTHOCHO OpraHa, Ta CIlellializoBaHi
KaMepy BUCOKOIIBUIKICHOI 3HOMKM. SAKIIO cepeaoBHUIIIE €
OIHOPITHMM, HAIIPUKJIAA OJIOK 0aTiCTUYHOTO XeJIaTUHY ab0
TUTACTWIIiHY, TAKWi TAXiA TO3BOJISIE SIKICHO Bi3yasli3yBaTu
npouecu ¢hopMmyBaHHs KaHamy. [IpoTte mis ckiamHoi cuc-
TeMU 3 BHYTPILIHIM OpraHOM, HaIlpUKJIa[ ITeYiHKOIO, TaKa
Bi3yastizallist He € HAOYHOIO.

BusHaueHHS XapaKTepuCTUK PAHOBOTO KaHATy MicJsi
YILIKOJKEHHSI MOXKE 3IiHiCHIOBAaTUCS ab0 LIJISIXOM PO3pi3y,
a00 3a TOMOMOI0I0 CIelliali30BaHUX CKaHYIOUNX METOIUK,
SIK-OT ToMorpadisi Y peHTreHiBCbKe CKaHyBaHHs. Y Tep-
1IOMY BUIIAJIKy BTOPMHHUI BIUIUB (PO3pi3) SIK TaKUI MOXe
CYTTEBO 3MiHUTU (DOPMY Ta BUIJISIA paHOBOTO KaHaiy. [lpy-
TUIA BapiaHT OUIbLI MPUIATHWIA 7151 IKICHOTO BUBYEHHS Ka-
HaJly, OJTHaK BiH € 3HAYHO JOPOXYUM i HAKJIAJA€ TONATKOBI
TEXHIYHi OOMEXXEHHS Ha 3aCTOCYBaHHSI.

B 060x Bumankax ekcriepuMeHTalbHi JOCTiIKEeHHS 10-
3BOJISIFOTh OTPUMATH Jinlle (hiHATbHY KapTUHY TeOMeTpii pa-
HOBOTI'O KaHaJy i 31e€0iIbIIOro € SKiCHUMU, 0€3 KiTbKiCHUX
MOKa3HUKIB MPOLIECiB, 1110 CYNPOBOIXKYIOTh (hOPMYBaHHS
YUIKOJXKEHHS, 30KpeMa HaBKOJIO CAMOTO KaHaiy. Takum
YUHOM, (hi3UUHI eKCIIePUMEHTH HE JAI0Th MOXKJIUBOCTI IM0-
BHOIIIHHO BiATBOPUTHU JUHAMiKy MPOILIECIB YIIKOIKEHHS
MEeYiHKU.

Y 11bOMY KOHTEKCTi OiblI JOUITbHUM € BUKOPUCTAH-
HSI MAaTEMAaTUYHOTO Ta YUCEIbHOIO MOJEJIIOBAHHS, SIKi J10-
3BOJISIIOTh OTPUMATH TTOBHY MPOCTOPOBO-YACOBY KapTUHY
PO3BUTKY MpolieciB. BoHu 3a6e31reuyioTh MOXINUBICTb aHA-
JIi3y MEUYiHKU SIK eJeMEeHTa CUCTEMU, Y SIKili opraH oToue-
HO iHIIIOIO TKAHWHOIO, BiITBOPIOIOTh BILJIUB Pi3HUX TUIIIB
OCKOJIKIB (HampMKJjaa, po3MipiB) Ta yMOB iX B3a€EMOJii 3
opraHom (IIBUAKOCTI TPOHUKHEHHs ). BaxuBo # Te, 110
MaTeMaTU4Hi MOJei 1at0Th 3MOTY JOCTIIKYBaTh (i3nuHi
MPOLECH Ta IXHi XapaKTEPUCTUKHU, STKi HEMOXKITUBO BUBUUTU
B 1a00OpaTOPHUX yMOBaX (HAINpUKJIaa, BU3HAUYCHHS MOJIiB
HaIpyXeHb i nedopmaliiii 6e3nocepeaHbO B 30HI hopmy-
BaHHSI paHOBOTO KaHaJTy, PO3ITOJIiJl XBUJIb TUCKY).

AHQAI3 AiTepaTypHUX AQGHUX TA MOCTAHOBKCO
npo6aemu

JocmimkeHHsI MeXaHi3MiB (popMyBaHHS TPaBMaTUIHUX
YIIKOKeHb BHYTPILITHIX OpTraHiB JTIOAUHU € CKJIATHUM MiX-
IUCLIUTIUTIHAPDHUM 3aBIaHHSIM, 1110 IMOEAHYE OioMeXaHiKy,
MEXaHiKy CYILIJIBHUX CEPEeIOBUII, MEIUIIMHY Ta METOIUN
OpUKIaaHOI MaTeMaTukKu. OCo0aMBOI aKTyaJlbHOCTI 115
npobJieMa HaOyBa€e B yMOBaX BUCOKOILIBUIKICHUX YpaKeHb,
30KpeMa Mpu BUOYXOBUX Ta OaTiCTUYHUX TpaBMax, Mpu
SIKUX PYWHYBaHHSI TKAHUH CYMPOBOJXKYETHCS CKIAAHUMU
XBUJIbOBUMU TIpOLIeCaMU, JOKAJIbHUMU KOHLIEHTpALlisIMU
HaIpyXeHb i BUCOKMMU IIBUAKOCTSIMU Aedopmalliii.

3HavyHa KiJIbKICTh Cy4aCHUX TOCTiIKeHb IPUCBIUYCHA
MaTeMaTUYHOMY Ta YUCJIOBOMY MOJIEJIOBAaHHIO BUOYXOBUX
ypaxeHb opraHizmy JoauHu. Poboru [1-4, 8, 12, 13, 20]

JIEMOHCTPYIOTh aKTUBHE BUKOPUCTAHHSI METOMy CKiHUEH-
Hux enemeHTiB (MCE) anst aHanizy MexaHi3MiB TpaBMyBaH-
Hs pi3HUX aHATOMIYHUX CTPYKTYP.

Y nocnimkeHHsix [ 1—3] ocHOBHY yBary NpuiJieHO BILIU-
BY BUOYXOBUX XBWJIb Ha OpPTraHi3M JIOOUHU. ABTOPU MO-
Ka3ymoTh, 1110 KJIOYOBY posib y (hOPMYyBaHHI YIIKOIKEHb
BiZlirpaloTh HE JIMILIE MPsSMi MeXaHiuYHi KOHTaKTH, a i TIOIIu-
PEHHSI YIapHUX XBWJIb, YTBOPEHHSI TAMYACOBUX TTOPOXKHUH
Ta BTOPMHHI XBWILOBI edekTu. [1pu 1iboMy B po6oTi [2]
BUKOHAHO y3araJIbHEHHsI HaliOUIbIII MO PEHNX O0UMCITIO-
BaJIbHUX MOJIeJIeil TpaBMYBaHHSI JIIOAMHMU TTpY BUOYXax, 110
BUKOPHCTOBYIOThCS y 3a/1aUyax 0e3reKu Ta 000POHH.

Okpemy TpyIly CTAaHOBJISITh pOOOTH, TIPUCBSTYEHI MOJIE-
JIIOBAHHIO KOHKPETHUX OPTaHiB Ta aHATOMIYHUX CTPYKTYP.
3okpeMa, y [4, 13] po3pobieHO BUCOKOTOYHI MOAEI Io-
JIOBHOTO MO3Ky Ha ocHOoBi MCE mist aHanizy BUOyXoBUX
YIIKOIIKEHb, a 'y [8, 12] mocmimkeHo IMHAMiYHY MOBEIiHKY
pebep Mpu BUCOKOLIBUIKICHOMY HaBaHTaKEHHi Ta BUKOHA-
HO BaJlimallito Moaesiei 3a eKCrepuMeHTaIbHUMU TaHUMU.
PoGoTa [20] 6e3rocepeIHbO CTOCYETHCSI MOJIETIOBAHHS Jie-
(opmaltiii iereHb i MEYiHKY NMPU yAapHOMY HaBaHTaXXeHHI
Ppi3HMMU TUIIAMHU iHAEHTOPIB.

Takyum yrMHOM, CydacHi OOCTiIKEHHS MiATBEPIKXYIOTh
edpextuBHicTh MCE 1715 aHanizy 6iomexaHiYHUX IPOLIECiB
MPU BUCOKOIIBUAKICHUX BILIMBAX, OJHAK OiIbIIICTb POOIT
OpieHTOBaHa Ha OKpeMi opraHu ado crneundiyHi TUIY Ha-
BaHTaXKEHHS.

Okpemuii HaMpsIM AOCTiIKeHb OB’ sI3aHUil i3 BU3HA-
YEHHSIM MEXaHIYHUX XapaKTePUCTUK MEUYiHKU Ta MoOyI0-
BOIO aJieKBaTHMX MojeJieil ii moBeninku [5—7, 14, 15, 19].
[leuinka € cKJIaZHUM TeTEPOreHHUM B’SI3KOIPYXHUM Ce-
PEIOBUIIEM i3 BUPAKEHOIO 3aJIEXKHICTIO BJIACTUBOCTEN Bif
LIBUAKOCTI AedopMallii, 1110 CYTTEBO YCKJIAJHIOE MaTeMa-
TUYHE MOJIC/IIOBAaHHSI.

Y pobotax [5, 6, 19] 1OCTIAXKYIOThCS EKCITIEPUMEHTATIbHI
MeXaHiuHi BIaCTUBOCTi TKAHMH MEeYiHKU IIPU Pi3HUX PEXKU-
Max HaBaHTaXXeHHSsI. ABTOPU Bill3HAYAIOTh 3HAYHWIA BILJIMB
LIBUAKOCTI nedopmallii Ha HampyeHo-ae(hOopMOBaHUI
CTaH TKAaHUHU Ta HEOOXiTHICTh BpaxyBaHHS HENiHIHHUX
edexriB i pyiiHyBaHHs. Y [19] nas nmigBuIEHHS TOYHOC-
Ti BUKOPUCTAHO IHAMBIMyalli30BaHi CKiHUeHHO-eJIeMEeHTHI
MoJeJli 3pa3KiB TKAaHUHM. Y po0OoTi [ 7] cucteMaTU30BaHO Cy-
YacHi KOHCTUTYTUBHI MOJIEJIi ITeYiHKOBOI TKAHUHU, 30KpeMa
y3araabHeHi moneni MakcBemna, Kenbpina — Moiirra, cran-
NapTHi JiHilHiI TBep/i Tijla Ta MOPUCTi B’SI3KOTINEPIIPYKHi
Mozeni. BogHouac y pobotax [14, 15] HaBeneHO cyyacHUiA
OIJISIL KOHCTUTYTHBHOTO MOJIETIOBAHHS M’ IKMX 0i0JOTTYHUX
TKaHUH 3arajoM, BKJIIOYHO 3 IIPOoOJIeMaMU OITUCY HeTiHili-
HO1, aHi30TPOITHOI Ta B’SI3KOTPYKHOI MOBEIiHKH.

AHaJIi3 IYX JOCJiIKEeHb CBiIUUTD, 1110 JIJIS 3a71a4 BUCO-
KOILIBUAKICHOTO HaBaHTaXKEHHS HaMOIIbII MEepCIeKTUB-
HUMM € MOJEJI, SIKi OTHOYAaCHO BPaxOBYIOTb HEJIiHIHY
rineprnpyXHicTb, B’I3KOTIPYXHi eeKTH, 3aJIeXKHICTb Bi
LIBUAKOCTI Aedopmallii Ta HAKOMUYEHHS MOUIKOIXEHb 1
pyViHyBaHHS.

Ha cyyacHomy etani MCE € ocHOBHMM iHCTpyMeH-
TOM YMCJIOBOTO aHali3y OioMexaHiuHMX mpoleciB. Pobo-
™ [8—13] IEMOHCTPYIOTh IIMPOKUIA CIIEKTP 3aCTOCYBaHb
MCE: Bin MopentoBaHHS IepesioMiB pedep i TpaBM MO3KY
110 aHai3y aecopmallii M’ IKUX TKAHWH Ta TETUIOBOT a0JIsIIii.
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Oco0nuBy yBary IpuBepTamoTh podortu [11, 13, 22],
y SKUX peajizoBaHO CKJaaHi HeJiHiiiHi TepMOB’s3KO-
TireprnpykHi MOJei Ta BpaxoBaHO HEOAHOPiIHICTh MaTe-
piaTbHUX BJIaCTUBOCTEN OiooriyHMX TKaHWH. Lle cBimuuTh
PO TEHAEHIIiIO MTePeXo1y Bil CIIPOILEHUX MO 10 B1-
COKOpeaJlicTUYHUX 0aratodizsuuHMIX MOCTAHOBOK.

BoaHouac po6otu [8, 12, 23] minKpeciioTh BaXIM-
BICTh €KCIIepMMEHTAJIbHOI Bajligallii YMCIIOBUX MOMICIICA.
HesBakarouu Ha BUCOKUIT piBeHb po3BuTky MCE, mipo-
Osiema aJIeKBaTHOTO MOJIEIOBAHHS PYHHYBAaHHS TKaHUH
MpY BUCOKOIIBUIKICHOMY HaBaHTaXKE€HHI 3aJIUIIAETHCS
BiIKpUTOI0.

HoBiTtHiM HampsiMOM pO3BUTKY 0iOMEXaHIYHOTO MO-
nemoBaHHs € noegHanHsa MCE 3 anroputmMaMu MalimH-
Horo HaBuaHHs [9, 16—18, 21]. OcHoBHa inest mojsrae y
BUKOPUCTAHHI BEJIMKOI KiTbKOCTI YMCITOBUX CUMYJISIIIIA
JUISl HABYaHHS MOJIeJiel, 31aTHUX MPOrHO3YBaTH MEXaHIUHY
MOBEiIHKY TKAaHWH Y PEXXUMi peasibHOTO Yacy.

V¥ po6orax [16, 17] MaliMHHE HaBYaHHS BUKOPHUCTO-
BYETBHCS JIJIsSI MOZICJIFOBaHHS nechopMallii meviHKu Min yac
XipypriyHux BTpy4aHb. ABTOPY 1€MOHCTPYIOTh, 1110 MOJEJIi
LightGBM Ta iHIIi aaropuT™Mu MOXYTbh i3 BUCOKOIO TOY-
HicTio BinTBOptoBatu pesynbratu MCE-po3paxyHKiB rpu
3HaYHO MEHIIIMX 00UYMCITIOBAIbHUX BUTpaTax. ¥ poborTi [9]
pe3yJbTaT CKiHYEHHO-eJIEMEHTHOTO MOJIEIIOBAHHS T10-
€HYIOTbCS 3 AJITOPUTMaMU PO3Ii3HaBaHHSI 00pa3iB IJIs Cy-
JIOBO-MeINYHOI Kiiacudikallii BOTHEIIaJbHUX YIIKOIKEHb.
PoGota [18] npucBsiueHa CTBOPEHHIO CUCTEMU BipTyaabHO-
ro XipypriyHOTO MOIEIIOBAHHS 3 ypaxyBaHHIM IedopMarlii
MEYiHKU Ta B3AEMO/Ii1 iIHCTPYMEHTIB i3 TKAHWHOIO.

Takum ynHom, noegHanHa MCE Tta mTy4Horo iHte-
JIEKTY BiIKPUBA€ MEPCTIEKTUBU CTBOPEHHSI IIBUIKUX i BU-
COKOTOYHMX MOJEJIE 711 TPOTHO3YBaHHS TPaBMaTUYHUX
YIIKO/KEHb.

[IpoBeneHmii aHasi3 TiTepaTypHUX AKEPes CBIAYMTS, 110
Cy4yacHi JOCIimKeHHs y cpepi MaTeMaTUYHOTO MOMIEIOBAH-
H$I YIIKO/KeHb TIeYiHKU TIPU BUCOKOIIBUIKICHUX BIIMBAaX
PO3BMBAIOTHCS Y KUJIbKOX B3a€EMOIOB’SI3aHUX HaIIpsiMax.
OcHOBHa yBara NpUIISIETHCST MOOYA0BI BUCOKOTOYHUX
CKiHYEHHO-eJIeMEHTHUX MOJieJieil OpraHiB JIOAUHU, 10-
CITIKEHHIO MEXaHIYHUX BJIACTUBOCTEM M’ SIKMX Oi0J0TIUHUX
TKaHWH, PO3po0Ili CKIaAHUX KOHCTUTYTUBHUX MOJIEJIEH,
a TaKOX iHTerpaiii MeTOdiB YKCIOBOIO MOACIIOBAaHHS 3
aJITOpMTMaMU MAallIMHHOTO HaBYaHHSI. 3HAYHUI TIpOTpeC y
PO3BUTKY METOIY CKiHUEHHMX €JIEMEHTIB 103BOJIUB IiIBU-
IIUTU TOYHICTh BiITBOPEHHSI T€OMETpii OpraHiB, BpaXxoBy-
BaTU HEJiHilHY, B’I3KOIPYXHY Ta aHI30TPOITHY MOBE/IiH-
Ky TKaHMH, a TaKOX aHaJIi3yBaTH IIpolecu aedopMallii Ta
pYWHYBaHHS TIpU IMHAMIYHMX HaBaHTaXKeHHsX. BogHouac
aKTUBHE BIPOBA/)KEHHSI METO/iB MAIMHHOTO HaBYaHHS
BiIKPUBAE MEPCIIEKTUBUA CTBOPEHHSI IIBUIKOIIIOUMX MOJIE-
JIeld, 3MaTHUX MPOrHO3yBaTU MEXaHIUHY MOBEIiHKY TKAHUH
Y peXXUMi peaJibHOTO Yacy.

Ilornpu cyTTeEBI NOCSITHEHHS Yy Wi raiy3i, HU3Ka Mpo-
Os1ieM 3aMIIa€eThes HeBupileHowo. Hacamnepen 1ie crocy-
€ThCSI HEIOCTATHBOI KiJIBKOCTI €KCITePUMEHTATbHUX JaHUX
1110/10 MOBEIiHKYU TKAHWH MEYiHKM MPU BUCOKHUX ILIBUAKO-
CcTsX medopmaliii, 1o yCKJIagHIOE TTO0YI0BY Ta Bepudi-
Kallito afleKBaTHUX MaTeMaTUYHUX Mojeseii. Baxinsoio
Mpo0JIeMOI0 TaKOX € CKJIAAHICTh MOJAEIIOBAHHS TPOIIe-

CiB pyiHHYBaHHS TKAHUH TI€UiHKH, SIKi CYTTPOBOIKXYIOThCSI
JIOKQJIbHUMHU HENiHIMHUMU edeKTamMu, YTBOPEHHSIM Tpi-
IIYH i HAKOIMMMYEHHSIM ITOIIKOMKeHb. J1oaaTKOBI TpyIHOIII
MOB’sI3aHi 3 HEOOXiHICTIO BpaxyBaHHsI TeTEPOTEHHOCTI Ta
aHi3oTporii 6i0J0riYyHMX TKAHWH, a TAKOX i3 BUCOKOIO 00-
YUCTIOBAIBHOI CKJIAMHICTIO MTOBHOMACIITAOHUX TPUBU-
MipHux Moneneit. Kpim Toro, icHye ooMexxeHa KiJIbKiCTh
MoOjIeJieii, afarTOBaHUX caMe /10 3a7a4 OaliCTUYHUX Ta BU-
OYXOBHUX YIIKOIIKEHb MEYiHKHU, 1110 BUSHAYAE aKTyaJbHICTh
MMOJAJIBIINX TOCTIIKEHb Y IIbOMY HaIIPsIMi.

OTXxe, aKTyaJlbHUM HaMpsIMOM MONaJbIIUX NOCIHi-
JIKEHb € CTBOPEHHSI KOMILJIEKCHUX MaTeMaTUYHUX MOJieIe it
VIIKOJIKEHHSI TIeUiHKM, SIKi O MO€eIHYBaJIM BUCOKOTOUHE
MoJentoBaHHS Ha ocHoBi MCE, cyyacHi KOHCTUTYTHUBHI
CHiBBIIHOIIEHHS Ta METOAM MAIIMHHOTO HABYAHHS JJIsI
MPOTrHO3YBaHHS MPOLIeCiB AedopMaliii Ta pyilHyBaHHSI TKa-
HUH TMPY BUCOKOIIBUIKICHUX YPaKEHHSIX.

MeTa Ta 30BACOHHSA AOCAIAYKEHHS

Ha ocHoBi mpoBeieHOTO OrIsiy Jlitepatypu chopMyBa-
Jlach M€Ta TOCJIIKEHHSI, @ CaMe CTBOPEHHSI MaTeMaTUYHOI
Ta po3poOKa Ha Ii OCHOBI CKiHUEHHO-EJIEMEHTHOI MOAEi
TMeYiHKY JIIOAMHY 3 ypaXyBaHHSIM (DOPMYBaHHSI B Hili YIIIKO-
JIXKeHb BiJl BUCOKOIIBUAKICHOIL Aii OCKOJIKIB I aHaTi3y
NUHAMiK1 jedhopMalliifHUX MpoLeciB, pO3BUTKY Ta BILUTUBY
yIapHUX XBWIb Ha (hOPMYBaHHS paHOBOTO KaHaJTy B IMEYiHII
Ta OTOYYIOUMX M’SIKMX TKaHMHAX 3 ypaxXyBaHHSIM ixHiX ¢i-
3UKO-MEXaHIYHUX BIACTUBOCTEN.

JI1s1 OCATHEHHsI BKa3aHOi METHU HEOOXiTHO BUPIIIUTH
TaKi 3aBIaHHS:

— PO3pOOUTHU MaTEeMAaTUYHY Ta CKiHYEeHHO-EJIEMEHTHY
MOJIeJIi, SIKi BiITBOPIOIOTh aHATOMIYHI BJIACTMBOCTI pO3Ta-
LIIyBaHHS MeYiHKY B OpraHi3Mi Ta yMOBM HaBaHTaXKeHHS Ha
Hel IIpU OCKOJIKOBOMY IOPaHEHHI;

— MPOBECTH YMCEJIbHE MOIC/IFOBAHHS OCKOJIKOBUX T0-
paHeHb Ta GopMyBaHHS PAHOBOTO KaHaJy B MeviHIli 3 ypa-
XYBaHHSIM Pi3HOI1 IIIBUAKOCTI Ta pO3MipiB OCKOJIKIB;

— 3a gonoMoroio po3pobjeHoi Ha ocHoBi MCE mone-
JIi TIPOBECTU JOCHIIKEHHS HaNpy>XeHO-1e()OpMOBAaHOTO
CTaHy Ta XBWIb TUCKY B IEUiHIIi JIIOAUHU Ta OTOUYYIOUMX i1
M’SIKVX TKAaHMHAX 3aJIeXKHO Bill pi3HOI IIBUIKOCTI Ta pO3-
MipiB OCKOJIKiB;

— 3aJIeXHO Bif pi3HOI IIBUIKOCTI Ta PO3MipiB OCKOJIKiB
BU3HAUYMUTHU TJIMOWHY iX IPOHUKHEHHS, XapaKTep pyiHY-
BaHHSI OpraHa Ta OTOYYIOUUX MOTO M’SIKUX TKAHUH i TUIT
TOpaHeHHS.

MaTepiaAn Ta MeToAU AOCAIAXKEHDb
OCHOBOIO KOMIT' IOTEPHOTO MOJETIOBAHHS € MaTeMa-
TUYHa IOCTAaHOBKA 3aJayi, sIKa ONMCYE TPUBUMIPHY I~
HaMiKy J1e(OpMiBHOTO Tijla Ta 1OTO B3aEMO/Iil0 3 OCKOJI-
KOM. J1J1s1 1IbOr0 BUKOPUCTOBYIOTHCS PiBHSIHHST MEXaHIYHO1
NIMHAMIYHOI piBHOBAru, 110 BCTAHOBJIIOIOTH 3B’SI30K MiX
MPUCKOPEHHSIM TOYOK MaTepialy Ta HalpyXeHHSIMHU, 1110
BUHMKAIOTh y pe3ysbraTi nedopmairiii. Jlo cucremu pis-
HSTHb JI0JIat0ThCsT (Pi3MUYHI MOeIi MOBEIiHKKM MaTepiay,
sIKi OTIIUCYIOTh MPYXXHOIUIACTUYHY AedopMallilo TKAaHUHU,
3aKOHU 3MiHM TiIPOCTaTUYHOIO TUCKY Ta KpUTEpii pyiHY-
BaHHs. [eoMeTpuyHi CIiBBiIHOIIIEHHS, 30KpeMa PiBHSTHHS
HEPO3PUBHOCTI, 3a0€3MeuyoTh 30€peXXeHHSs CYLTbHOCTI
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cepeIoBHIIA Ta 3B 130K IIepeMillleHb i Aepopmaliiil y Kox-
Hili TOYIli OpraHa.

®iznuHo mpolec po3risaaBcs K AeOpMyBaHHS Cy-
1LIIJIbHOTO B’I3KOMPYKHOIMJIACTUYHOTO CEPETOBUILIA, SIKE BU-
KJIMKaHe neopMyBaHHSIM y Yaci BHACIiIOK B3a€MO/IIi Tijia
OCKOJIKA 3 TKAHWHOIO Ta PO3BUTKOM CYIPOBIIHOI yaapHOI
MPY>KHOI XBUJi.

VrnapHa XBUJISI po3risgAajach 3a JIHIMHOI MOIEIUIIO
(bakTMUHO eKBiBaJEHTHO TiIpaBAiYHOMY yaapy) 3a piB-
HsiHHSM [foronio:

U,=C, +su, (D

ne U, — WBUIKicTh yaapHoOi XBWJI; #, — IIBUIKICTb PYXY
YacTKM MaTepiayy 3a yaapHOIO XBUJIEIO; § — MOKa3HUK [fo-
roHio; C, — IIBUIKICTb 3ByKY B MaTepiai.

VnapHuii TUCK PO3IJIsAaBCs BilMOBIMHO 10 PiBHSIHHS
Ttorowio:

p = pOUsupl (2)

ne p — 00’eMHUIA TUCK B yIApHIiil XBWIi; p, — MovyaTKoOBa
LIIbHICTH (TyCTHHA MaTepiaiy).

IlincraBuBiim (1) y (2) 3 HEBeIUKUMU TIEPETBOPEHHSIMU
3 ypaxyBaHHSIM piBHSIHHSI OanaHcCy (30epeXkeHHs) MacHu,
OTPUMYEMO PiBHSIHHSI IIIOKOBOI yaapHoi xBuJii Mi — Ipro-
Haii3eHa, siKe omucye (hopMyBaHHsI 00’€MHOTO TUCKY BHa-
CJTiOK PanToOBOro JOKaJIbHOTO CTUCHEHHSI CePEeOBUIIA;

p= pocozL + Top, 3)
(1—sp?
JIe p — TUCK; p — LLIBHICTb (TYCTUHA MaTepiay); p, — Mo-
YaTKoBa LIIbHICTh (TYyCTHHA MaTepiany); 4 = p/p, — 1 — Ko-
edillieHT CTUCHEHHST; § — TToOKa3HUK [foroHio; C, — mBUI-
KicTb 3BYKY B Matepiaii; Iy, — koediuieHT [proHaiizeHa.
OxpecneHi Buile ¢GopMyBaHHS IIIOKOBOI XBIJII BU3HA-
YaloThCs 3 JIOKAJIbHOTO CTUCHEHHST MaTepiany (00’eMHa ae-
¢opmallis) Ta 4oAAI0ThCS 10 (Di3UYHUX CITiBBIIHOIIEHD, SIKi
BU3HAYaloTh (h)OPMyBaHHSI HAMPYXEHb Yy CEPEOBUIIL ITPU
iioro 3arajbHOMY JiepopMyBaHHi. 3arajibHe ne(opMyBaHHS
B TOYLIi TiJIa (CepeIOBUILA) CIIPUYMHSIE 3MiHY 110oro popMu Ta
Bi/IMOBIIHI IeBiaTOPHi HANPYXXeHHS i1 00’ eMHy AedopMmaliiio,
sIKa BUKJIMKA€E 3MiHy 00’€MHOIO IIIOKOBOTO TUCKY. Takum
YUHOM, 3arajibHi HalpyXXeHHs B CEPEIOBUIII MOXHA pO3-
IJISTHYTH SIK CyMY JI€BiaTOPHOI CKJIaJ0BOI Ta 3MiHY TUCKY p:

o;=S,— poj, “4)

ne 0, — cuMBosl KpoHekepa, TOOTO ONMHUYHUIA TEH30P.

JeBiaTop HampykeHb BU3HAYAETHCS 3a PiBHSIHHIMU
CTaHy Martepiajy B Oro Ipy>KHOMY Ta IJIACTUYHOMY CTa-
Hax, 32 KOMIIOHEHTaMu JeBiaTopa TeH30pa aedopmaliii e,
Ta 006’eMHOI nedopmallii &,

&= €5+ &0y, @)

. .. E44 1 Exp + &
1ie &, — 06’eMHa fedopMallisl B TOYL Tia: & = %

IIpu iboMy 117151 TIPY>KHOTO CTaHy MaTepiajy B 11iil pobo-
Ti BUKOPHCTAHO i30TporiHe (popMyJioBaHHS 3aKOHY [yka:

S,=2G(e; - e}), (6)

Jie e/ — AeBiaTOp IUIACTUYHMX Aedopmaniii; G — MOLyJIb
3CYBY.

OcCKibKM B 11iii poOOTi po3rjisiaaincs He Jule yaapHi
XBUJI, a i pyiiHYBaHHsI MaTepiaty, MOJeTtoBaIacss KpUTUY -
Ha MoBelliHKa MaTepially, SKUii mepea pyiHyBaHHSIM epe-
OyBae y craHi IIIMHHOCTI. KpuTepieMm nepexony B Lieit cTaH
i3 MPY>XHOTO 00epHEHOTO Ae(hOPMYBaHHS € TPAIULIHHUIA
IIJIs1 TUTACTUYHMX MaTepianiB Kputepiit on Miseca, 1110 3a-
MMUCYETHCS 17151 KOMIIOHEHT JieBiaTopa TEH30pa HaMpyKeHb:

2021 2.1 ;5 =30y, ™)

J€ 0, — MeXa IJIMHHOCTI.

Y cTaHi IIMHHOCTI AeBiaTOp HaNpy>XeHb OMUCYBaB-
ca 3rinHo 3 moaeutio Kosepa — CaliMoHaca B’SI3KO-
MPY>KHOIUIACTUYIHOTrO MaTepiany. BimmoBinHo mo 3ramaHoi
MoJei (piznyHa 3aJIeXKHICTh AeBiaTopa HaIlpyKeHb Bil 1e-
(opmatiiii IaCTUYHOCTI Ta IBUAKOCTI Aechopmalliii rac-

TUYHOCTI Y MaTepiajli BU3HavYaaach sIK:
1

g /q
Se,r &) = (0,0 + Ben)|1 + ( ﬁ) , ®)

A€ &, — TEH30p IUIACTUYHUX AedopMalliii; £, — IBUIKICTb
IIACTUYHUX AedopMalliif; ¢, — MOYaTKOBAa MeXa TUIMH-
HOCTIi; B — KoedillieHT 3MilTHEeHHS 3a AeopMallisiMU; # —
MOKa3HUK 3MilIHEHHST feopMaltiit; D — KoedilieHT 3Mill-
HEHHsI IIBUIKOCTI AedopMallil; ¢ — IMOKa3HUK 3MIITHEHHST
IIBUAKOCTI nedopMarlii.

PiBusnHs (3)—(8) D103BOJISIOTH MOBHOLIIHHO OIKMCATU
(izuuHi po1tiecu, siki BiOyBatOThCSI B CepeOBUIIL M’ SIKOT
TKaHUHU MPHU il IPOHUKAIOUOMY BUCOKOIIBUIKICHOMY
pyiHYBaHHI XXOPCTKUM CTOPOHHIM TiJIOM 3 ypaxyBaHHSIM
BUHMKHEHHSI HEOOOPOTHUX edopmalliil Ta pO3BUTKY 110~
KOBHUX yIAPHUX XBUJIb. SIK MOJIe/Ib pyiHYBaHHS MaTepiany
00paHO MPOCTY CXEeMY MOCSTHEHHSI KPUTUYHUX 3HAYCHb
IUIACTUYHUMU AedopMaltisMu. ToOTo SIKIO iHTeHCUBHICTh
BinnmoBigHUX nedopmaliiit (3a kpurepiem Miseca) nocsrana
KPUTUYHOIO 3HAYEHHSI, TO BBAXaJIOCh, 1110 YACTUHY MaTe-
piaty cllig BUKJTIOUWATH 3 MoAeatoBaHHsI. OTXKe, KpUTepiit
pyHYBaHHS TaKUi:

&2 &, &)

ne ¢, = 0,9 3rinHo 3 peKoMeHAalliSIMU B JIiTEpaTypi.

JIJ1s1 MpaKTUYHOTO 3aCTOCYBAHHS MOAAaHOI MaTeMaThy -
HOI TOCTAaHOBKM BMKOPUCTAHO TPMBUMIpHE KOMIT IOTEpHE
mopenoBaHHd. [Ipu nbomy OyJio 3aCTOCOBAHO METOJ,
CKiHUEeHHUX eJIEeMEeHTIB, SIKUI Tepeadadae momia oo’ emy
MEeYiHKM Ta HaBKOJMIIHBOTO CepeloBUIlla Ha HEBEJIUKI
eJeMEeHTU (CKiHYEHHI eJIeMEHTH ), B3aEMOIisl SIKMX Bpaxo-
BYETBCS Y By3/1ax MepeTuHy. [J1s1 KOXXHOTro ejieMeHTa 3a/a-
I0TbCSl BU3HAYEHI BUIIE 3aKOHU 3MiHM (Di3MUHUX Mapame-
TpiB. 3arajJbHUIT AJITOPUTM MAaTeMaTUYHOTO MOJIETIOBAHHS
ITPOHMKAIOYOI JIi1 OCKOJIKa B M’SIKi TKAHWHM TT€YiHKU Ta
HaBKOJIMIIIHBOTO CepeI0BHILa OYJIO 3BEIEHO 10 TAKOTO:

1) o151 KOKHOTO CKiHUEHHOTO eJIeMEeHTa 3aJaloThCs
IOYaTKOBi YMOBU (3HAUEHHSI BEKTOpa MepeMillleHb BY3JIiB
CKIHUEHHMX eJIEMEHTIB Ta 1XHi MBUIKOCTI, SIKi /IS MaTe-
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piajy Me4yiHKu i 0TOUyouoro 06’eMy OyJau HYJIbOBI, a ISt
BY3J1iB OCKOJIKa MpUIAMaNocs cTajie 3HaUeHHsI, 110 Bino-
BiIaJio IMOYaTKOBIH IIBUIKOCTI ypaxkeHHsI);

2) mJisl IOTOYHMX 3HAaUYE€Hb BEKTOpPA BY3J0BUX IepeMi-
1EeHb U" = u/t,) pPO3paxoBYIOThCS:

— KOMITIOHEHTH TeH30pa Aedopmaiii &},

— 3MiHa (MMOoTOYHEe 3HAYEeHHS) LIIBHOCTI MaTepiaty Iist
KOXHOTO By3Jla CKIHUEHHUX €JIEMEHTIB:

n—1

o= P .
1+ Ag,’

— IMOTOYHE BY3JIOBE 3HaYeHHS 00’€MHOIO TUCKY yaap-
Hoi xBwi (3);

— IIOTOYHE 3HaYeHHs HanpyxXeHb Koii g, 3 (4) Ta (6)
a0o0 (8) 3asiexxHO Bif nepeBipku kputepito (7);

— BHYTpIIlIHI TIPY>KHOIJIACTUYHI BY3JI0Bi CUJIM, 11O €
po0OTOI0 TOTOYHMX HarpyXeHb Kol Ha rpamieHTi mepe-
MillleHb:

r =[BT, dV, )

ne B — TpaHCMOHOBaHA MaTPUIlS TOXiAHUX Bifl PyHKIIT
(opm ckiHYeHHOTO esleMeHTa (y daHiil poboTi BUKOpHUC-
TaHO JIiHiHI (popMU ammpoKcuMallii IepeMillieHb Yy Mexax
CKiHYEHHMX €JIEMEHTIB);

3) mpupicT KOMITOHEHT BY3JIOBUX MepeMillleHb, 1110 BU-
HUKAE T Ai€l0 CWII iHeplii Ta BHYTPIIIHIX IPYKHOILIAC-
TUYHUX BY3JIOBUX CUIL:

u ! = [MITreAR + 2u" — U7 (10)

4) nepeBipka BUKOHaHHS KpUTepito (9) Ta BUKIIIOUEHHST
CKiHYEHHOTO eJIeMeHTa 3 MOJIei, SIKIIIO KPUTEPiil BUKOHY-
€ThCH,

5) NOBTOPEHHSI MyHKTiB 2—4 3a BciMa 3HAUCHHSIMU Yacy,
IOCIiIKEHHS.

Ha ocHoBi onucaHoi BUIlle MATeMaTUYHOT TOCTAHOBKU
B JIaHiil poOOTi IpoOBeAeHO KOMILJIEKC pO3PaxXyHKOBOIO
KOMIT'IOTEPHOTO MOJICJTIOBAHHSI YPaXKeHHs MEYiHKU JIt0-

NUHU OCKOJIKOM HUJIiHApUYHOI hopmu. byso nmobynoBaHo
nonepeHbO TPUBUMIPHY MOJIEb MEUYiHKU, sIKa BPaXOBY€E
ii aHaToMiuHy ¢opMy i po3mipu, Ta chopMoOBaHO 00’ €M
OTOYYIOUMX ii M’ SIKUX TKaHUH (puc. 1). OTouyrodi TKaHU-
HU 0yJI0 TOOYI0BaHO B 00’€MI, 110 JO3BOJISIE OI0JOTIYHO
€KBiBaJICHTHO PO3MIiCTUTH TIEUiHKY SIK BHYTPIilllHiil opraH,
SIKM po3TallloBaHWI BIJIMOMHI TiJia JIOAMHU Ha BiACTaHi
40 MMm.

15t MonieTIoBaHHST B3aEMO/IiT 3 OCKOJIKOM CTBOPIOETHCS
CiTKa CKiHYEHHUX €JIeMEHTIB ISl TeOMETPUYHOI MOJIEJIi Tie-
YiHKM (puC. 2), PU LIbOMY B MOTEHLiiHili 30H1 pyiiHYyBaHHSI
marepiaiy 3ailiCHeHO 3ryiueHHs citku. Ha puc. 3 HaBeaeHO
pO3paxyHKOBY MOJIeJib B YMOBHOMY pO3pi3i 3 HasIBHICTIO
OTOYYIOUO1 TKAHWHM Ta OCKOJIKA.

BignoBigHO 10 MaTeMaTUYHOI TTOCTAHOBKU 3a1a4i I
TPbOX Pi3HUX CEPENOBMUILL (MTeUiHKa, HABKOJMILIHS TKAHUHA,
CTaJIeBUI1 OCKOJIOK) OyJIO 3aJaHO BiINOBIAHI mapaMeTpu
marepiaiiB. [jist GiosioriyHMX M’SIKMX MaTepiaiiB BUKOPHUC-
TaHO MOJieJib, onucaHy piBHsIHHAMU KoBepa — CaitMoH -
ca Ta Mi — IproHaiizeHa, 3 BIaCTUBOCTSMU, SIKi 3BEJIEHO
1o 1aba. 1 Ta 2. JIyist oTouyro4oi M’ IKOi TKAHUHKU 00paHOo
XapaKTepUCTUKHU, SIKi BiMOBIAAIOTh MOJIENi OaiCTUMHOTO
TUIACTUJIiHY Ta OyJMd eKCIIepUMEHTalIbHO BepudikoBaHi B
HaTypHUX OaIiCTUYHMX CTPiJb0ax i oImy0JIiKoBaHi B JliTepa-
Typi. Taki xapaKTepucTUKU HANOIIbII €KBiBAJIGHTHO Bi/lMO-
BiAIOTh iHTErpaibHill peakilii Ha pyiiHyBaHHs Ta nedopMa-
11i10 XXMPOBOI, M’S30BOi TKAHWHU Ta 11apy enigepmicy. st
MeYiHKY BUKOPUCTAHO aHAJIOTIYHY MOJIEJb, aJle TOKa3HUKU
TYCTUHU MaTepiaay Ta IMPYy>KHOCTI YTOYHEHI BiIMOBIZHO 10
JIOBiIKOBUX JJAHUX, HAsIBHUX Y JiTepartypi.

PesyAbTaTH
YuceabHe MOAEAKBOHHA OCKOAKOBUX
NOpAHeHb T GOPMYBOHHS POHOBOIO KOHAAY
B NeYiHLi 3 YPOXYBOHHSIM Pi3HOT LUBUAKOCTi
TO PO3MipiB OCKOAKIB

MonenoBaHHSI TOUMHAETHCS 3 BUBHAYEHHST TOYaTKOBOI
IIBUAKOCTI Ta HAIIPSIMKY PYXy OCKOJIKA, KOHTAKTHUX YMOB
B3aEMOJIi1 3 TKAHWHOIO TTeYiHKM Ta HABKOJIUIITHIM CepeIOBH-

PucyHok 1. FeomeTpunyHa Mogesib Ne4vYiHKMU Ta OTOYYHYOI TKAHUHU (OTOYYHOYMUI MaTepiasl Moka3aHo
A1 HAOYHOCTIi MPO30pPUM, a UNNIHAPUNYHI MOBEPXHi 30BHI € JOMOMIXHUMMU 06Y[O0BaMU, IKI BUSHAYalOThb
matemaTudHy npuB’ 3Ky HanpsiMKy rnpPOHUKHEHHS1 OCKOJIKa)
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PucyHok 2. CKiH4eHHO-e/ileMeHTHa MOAeJs1b NeviHKu

Ta6bnuys 1. MarepianbHi koHcTaHTH Ans mogeni Kosepa — CaviMoHAca

Marepian 6, KlMa B, klNa n D q
OTtou4ytoya TKaHHa 50 100 0,4 1 100
MeyiHka 20 40 0,4 1 100

Tabnuys 2. MarepianbHi koHcTaHTH Ans mogeni Mi — FproHavizeHa

Matepian Pos KT/M® G, klNMa C,, m/c s I,
OTtou4ytoya TKaHHa 1600 8000 250 6 1,2
MNeyiHka 1060 0,5 1540 6 1,2

IIIeM, a TAaKOK YMOB HEPO3PMBHOCTI MaTepiaay 10 MOMEHTY
iioro pyitHyBaHHs. J1J151 KOXKHOTO By3J1a CITKU 3a1al0ThCs
MOYaTKOBiI KOOPAWHATHU Ta MEPEeMIllIeHHsI, PiBHi HYJIIO.

PesynsraTi MonetoBaHHS BKITIOYAIOTh MTPOCTOPOBO-Ya-
COBMIA pO3MO/Iii €KBiBaJICHTHUX HAIpYyKeHb, AehopMalliit
Ta TUCKY y TIEUiHIIi Ta OTOUYIOUiil TKaHWHI, (hopMy i po3mipu
PaHOBOTO KaHally, TPAEKTOPIIO PyXy OCKOJIKA, JOKAJIbHI Me-
peminieHH i gedpopmallii HaBKoJI0 KaHary. byio 3aificHeHO
KOMIUIEKC PO3paxyHKOBUX TOCIIIKEHb 1JIsi OCKOJIKIB pi3HO-
ro po3mipy (miameTp X moBxuHa: 3 X 3 MM Ta 7 X 7 MM) Ta
3 Pi3HUMU 3HAYEHHSIMU MOYATKOBOT IIBUAKOCTI YPasKeHHSI
B nmianaszoHi Bix 50 no 900 m/c. Takuii po3Kun Bianosigae
OCHOBHOMY Jiara3oHy MIBUAKOCTEH ypaKaTbHUX OCKOJIKIB
npu OOIOBIIi TpaBMi.

OCKOJIKM MaJIMX PO3MipiB (miamMeTp 3 MM, JOBXMHA 3 MM)
Ha XapaKTepHUX JJIs TTIOpaHEeHb MBUIKOCTSX HE 3MaTHi J10-
CATTU TPOHUKAIOUMM TIOPAHEHHSM TeYiHKM JIOAUHU Ta 3Y-
MUHSTIOTHCS Y TKAHUHAX TIepe/] TIeYiHKOI0, YTBOPIOIOUH CJTire
nopaHeHHs. YacTKoBe ypakeHHs Med4iHKu 0yJ10 3MOjIe/IoBa-
HO YpaXkeHHSIM MaJIUM OCKOJIKOM Ha ITOYaTKOBIif IIIBUAKOCTI
ypaxkeHHs 600 Mm/c Ta Ginbie. Pe3ynbraTé MOACTIOBAaHHS
MPOHMKHEHHSI MOKa3aHi Ha puc. 4 B pi3Hi MOMEHTH 4acy, 1JIst
HAOYHOCTI MOJIeJTb TT0/IaHa B YMOBHOMY PO3pi3i, a OTOUYIoYi
TKaHWHU TTOKa3aHi «11po30opo» (CJIil 3a3HAYMTH, 1110 Po3pa-
XYHKOBa MOJIeJIb Iepeadavaa IOBHUI TeOMEeTPUIHMI OITIC
SIK B OTOUYIOUMX TKAaHMHAX, TaK i III0I0 MaTepialy MeUiHKH,
a «1po30pe 300pakeHHsI» TTOKa3aHe BUKJIIOUHO IS Bi3yali-
3allil MpoIIeCiB HABKOJIO TIEUiHKK Ta 6e3MOCepeIHBO B Hilt).

PesynbpraT moka3yloTh HECYTTEBI ITOYATKOBI PYMHY-
BaHHs MaTepiany Me4iHKM B MiClli ypaxkeHHsI, aje XBUJIs
TUCKY, 110 TIPOXOJUTD Yepe3 M’IKi TKAHWUHU MPU TaKOMY
MOpaHEeHHI, 3aB/Ia€ CYTTEBOTO yIapy, 3MaTHOTO BUKJIMKATU

3a0iii y1 KoMmo1lito TkanuH. Ha puc. 5 moka3zaHo pe3ynbra-
TH KOMIT IOTEPHOTO MOJIETIOBAHHSI [IJISI YPaXkKEHHST MaJlUM
OCKOJIKOM (miameTp 3 MM, JOBXMHA 3 MM) Ha MOYATKOBIlA
mBuaAKocTi 600 M/c. AMIUTITYIHE 3HAYEHHST XBUJIi TUCKY
csrae 0,1 MITa. XBuJist 3apoKy€eThes Tiepel (PpoHTOM pa-
HOBOTO KaHaJIy Ta MOLIUPIOETHCS Y TKAHWHI TIEYiHKY 10 11
nepudepuyHUX AISTHOK. Y Mipy MPOHUKHEHHST OCKOJIKA B
OTOUYIOUi TKAHWHU MaKCUMaJIbHi 3Ha4eHHSI TUCKY He TIepe-
BUIIYIOTh PiBHSI, JOCSITHYTOTO MiJl Yac MOYaTKOBOTO yaapy,
a 3 YacoM 3MeHIyoTbes. [ToBTOpHE 3pOCTaHHST TUCKY 10
MaKCUMaJIbHUX 3HAaYeHb CIIOCTEPIra€ThCsl Oe31mocepeIHbO
B 30Hi (DpOHTY pYMHYBaHHSI TKAHUHM MEYiHKU ITiCs 110~
TPATJISTHHS OCKOJIKA B i1 TKAHWHY.

% %1“}“

008 (1]

PucyHok 3. YMoBHMI nepepi3 3aranbHoi
po3paxyHKOBOI CKiH4eHHO-esieMeHTHOI moaeni
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AOCAIAYKEHHS HaNpPYXXeHo-AePOpPMOBAHOTO

CTQOHY TA XBUAb TUCKY B NEYiHLi AlOAUHU

TA OTOMYIOUMX T M’SIKMX TKOHUHAX 3AAEXHO

BiA Pi3HOT LUBUAKOCTI TO PO3MipiB OCKOAKIB
OCKOJIKM BEJIMKOro po3Mipy (aiameTp 7 MM, TOBXUHA

7 MM) Ha 3a3HaYEHUX IIBUAKOCTSIX 3AaTHI 10 Pi3HUX TUITIB

ypaXkKeHHs MEeYiHKU: Ha MBUAKOCTIX 10 50 M/C OCKOJIOK

BEJIMKOTO pO3Mipy Oe3ImocepeTHbO He 3OiliCHIOE ITPOHUKAI0-

YOT0 YPAXKEHHS, [IPOTE 3aBJA€E CYTTEBOIO BIUIMBY YIAPHOIO

e amy

t=0,14 mc

xBuier. Ha mBunkoctsix y aianasoni Big 50 no 100 m/c
OCKOJIOK 3aB/Ia€ MPOHUKHOTO PYIHYBaHHSI CJIIMIOTO TUITY, &
Ha MBUAKOCTIX Oibiux 3a 100 M/c crioctepiraeTbest Ha-
CKpi3HE MOpaHEeHHSI.

Kaprtuna dopmyBaHHSI paHOBOTO KaHaJy, 1110 IToKa3aHa
Ha puc. 6, IEeMOHCTPYE YpakKeHHST BETUKIM OCKOJIKOM Ha
MaJtiii moyaTkoBii mBuakocti 50 M/c.

Ha puc. 7 mokazaHo pe3yabTaTh MPOCTOPOBOI Kap-
TUHU PO3BUTKY XBWJIi TUCKY MiJ 4ac ymapy 1o MediHILi

ﬂi !&i ! gﬁ".nl

[TT] [T

t=0,75mc

PucyHok 4. Pe3ynbtatu KOMIT IOTEPHUX CUMYNALINA O[O (hopMyBaHHSA PpaHOBOIro KaHasy y 4aci 3a cninoro
ropaHeHHs1 NeviHKN MasiuM OCKOJIKOM Ha Mo4YaTKoBIV uBuaKkocTi 600 m/c

0,00 %ﬂ!l gﬂw
ome am
t=0,07 mc

ame am
t=1,47 mc

PucyHok 5. Pe3ynbTaTvi KOMIT FOTEPHUX CUMYIISILV LLIOAO PO3BUTKY XBUJTi TUCKY y Yaci
3a cninoro nopaHeHHs1 MaJiuM OCKOJIKOM reYiHK1 Ha NoYaTKoBin weugkocti 600 m/c

"] B1Mir)
]

t=0,5mc

olege. atmin)

t=2,5mc

PucyHok 6. Pe3ynbTatvi KOMIT FOTEPHUX CUMYALIN ¢hopMyBaHHS paHOBOIro KaHaJsly y Yaci 3a HacKpi3Horo
rnopaHeHHs1 NeviHK1N BeJIMKUM OCKOJIKOM Ha MoYaTKoOBIV wBuAKocTi 50 m/c
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OCKOJIKOM BEJIMKOTO PO3Mipy Ha TTOYAaTKOBiil IIBUIKOCTI
50 m/c.

3i 30iIbIIEHHSIM ITOYaTKOBOI IIBUAKOCTI YpaxkKeHHS
OCKOJIKOM BEJIMKOTO PO3Mipy CcrocTepiraeTbes edekT Cili-
M0T0 MOpaHEeHH: MeUiHKY. XapakTepHa KapTuHa PO3BUTKY
BHYTPIILIHBOI 0aTiCTUKKM Ta PO3BUTKY XBUJIi TUCKY 32 T1O-
YaTKOBOI IIBUAKOCTI 75 M/c ogaHa Ha puc. 8, 9.

BM3HOYEHHS TAMOVHU MPOHUKHEHHS OCKOAK(,

XOPOKTEPY PYNHYBAHHS OPraHA TA OTOMYOYMX

M’SIKMX TKOHUH | TUMY MOPAHEHHS 30AEXHO

BiA Pi3HOT MOro LUBUAKOCTI TQ pO3MipiB
VY3arajbHeHHSI OTPUMaHUX Pe3yJIbTaTiB MOJAaHO Ha

puc. 10. [TokazaHo 3aJeXHICTh NMIMOMHU MPOHUKHEHHS

OCKOJIKA BiJ 11oro mo4yaTtkoBoi mBuakocTi. Ha oci X Bim-

KJIaJIeHO TJMOWHY TIPOHUKHEHHS OCKOJIKa B MiJliMeTpax,
a 1o oci Y — iioro moyatkoBy IIBUIKICTh Y METpax 3a ce-
KyHay. CipuM ODpsSMOKYTHMKOM ITI03HAYE€HO TeOMeTpUYHE
TMOJIOXKEHHS TIeYiHKM BiTHOCHO MOBEPXHi Tija. 3rigHo 3
MPUIHITOIO MOJEJIII0, Teplili 35 MM BilANOBiIalOTh 11apy
JKMPOBOI Ta M’s1I30BO1 TKAHWHU; 32 HUM pO3TallloBaHa Jli-
JISTHKA TeYiHKM, a Aaji — 3HOBY LlIap, 10 iMiTye TMOIIi
TkaHnuHu. Ha puc. 10 mogaHo ABi 3aJIeXKHOCTI, IO BidIIO-
BiZalOTh OCKOJIKAM Pi3HOTO PO3Mipy: YepBOHA KpUBa Bil-
MOBiTa€ MEHIIIOMY OCKOJKY IiaMeTPOM 3 MM, TOMi SIK CUHSI
KpHuBa — OUIBIIIOMY, TiaMETPOM 7 MM.

OTtpumMaHi pe3yJibTaTy CBilyaTh, 110 MaJuii OCKOJIOK
JOCSTAE MiSTHKY TMEeYiHKK JIMIIe 3a MOYaTKOBUX IIBUIKO-
creii moHana 550 M/c, TOMi SIK GiIBIIMIA OCKOJIOK ITPOOUBAaE
MeviHKy BxXe Ha mBuaKocTti 6au3bko 100 m/c. [Mopanbiie

BIow)

t=0,16 mc

gioe
1

a8 aEm

t=1,5mc

PucyHok 7. Pe3ynbTaTi KOMIT FOT@PHUX CUMYJIISILiVi PO3BUTKY XBWUJTi TUCKY Y Yaci 3a cninoro nopaHeHHs neYiHku
BEeJIMKUM OCKOJIKOM Ha NnoYaTKoBiu wsBugkocTi 50 m/c

0100

t=0,25mc

 Erplict Diemics.
Ll

wien
Typa: Tt Cmnfermaten
et

01004

t=3,5mC

PucyHok 8. Pe3ynbTatvi KOMIT IOTEPHUX CUMYNISILIiVI (hOpMYBaHHSI paHOBOIO KaHasy y 4Yaci 3a HaCKpi3Horo
ropaHeHHs1 NeviHKn BeJIMKUM OCKOJIKOM Ha MoYaTKOBIV LUBUAKOCTI 75 m/c

i Eaphich Dipnamics
1

PRESTIRE

B0t
1]

t=0,1 mc

i)
)

t=3,0 MmC

PucyHok 9. Pe3ynbTaTi KOMIT FOT@PHUX CUMYIISILiVI PO3BUTKY XBUJ1i TUCKY Y Yaci 3a cninoro nopaHeHHs neYiHkun
BeJINKMM OCKOJIKOM Ha NnoYaTKoBiIu LuBUAKOCTI 75 m/c
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PucyHok 10. Y3aranbHeHHs1 pe3ynbTraris
KOMIT FOTePHUX CUMYNALIN — rInbuHa paHoOBOro
KaHany (Bicb abcumnc) 3a5exHo Bifj No4aTKoBoi
LUBUAKOCTI OCKOJIKa (Bicb opanHar)

3pOCTaHHS IIBUAKOCTI CYIIPOBOIXKYETHCS 30IBIICHHIM
rJIUOMHU TIPOHMKHEHHST 000X TUMIB OCKOJIKIB, 110 Y pa3si
BHUCOKUX IIBUIKOCTEI MPU3BOIUTH O MOBHOI'O MPOXO-
JDKEHHS Yepe3 MeYiHKOBY TKaHWHY.

O6roBopeHHs

VY pesynbrari nnpoBeneHoro mateMaruaHoro tTa MCE-
MOZEJIIOBaHHS OYJIO AeTaIbHO AOCIIKEHO IIPOLIECH, SIKi Bil-
OyBalOTHCS Y MEUiHII Ta M’SIKUX TKAHUHAX, 1110 il OTOYYIOTb,
MpU ypaxkeHHi YTaMKOBUMM OCKOJIKaMU, Ta JOCIIIKEHO M1~
HaMiKy pO3BUTKY B HUX HaIpyXeHO-1e(OPMOBAHOTO CTaHY,
1110 BUHUKAE B pe3yJibTaTi Takux Aiil. Ha BinMiHy Bin izuu-
HUX EKCTIEPUMEHTIB, 1110 JO3BOJISIIOTH OTpUMAaTH iH(popMma-
11i10 MepeBaXKHO JIUIIIE MPO OCTATOYHY F€OMETPil0 PAHOBOTO
KaHaJly, CTBOpPEHi MojieJli Aat0Th 3MOTY BUKOHYBaTH aHali3
MPOCTOPOBO-YaCOBOI IMHAMIKU PYWHYBaHHS, TTOLIUPEH-
HS1 YIapHUX XBWIb Ta MIEPEPO3IOIiTY MEXaHIYHOI eHeprii B
CHUCTEMi «OCKOJIOK — OTOUYI0Ui M'sIKi TKAHUHU — TIeUiHKa».

Pesynbratu BUKOHaHUX pO3paxyHKiB MOKa3ylOTh, 110
iCHY€E CYTTEBA 3aJIEXKHICTh XapaKTepy YIIKOMKEHHS TediH-
KM Ta M’SIKUX TKaHWH, 1110 i1 OTOYYIOTh, BiJi po3MipiB Ta
IIBUIKOCTI OCKOJIKA. 3’SCOBaHO, 110 OCKOJIOK pO3MipaMu
3 X 3 MM HaBiTb Ha BiTHOCHO BEJIMKHUX IIBUIKOCTSIX PYXY
(6imbire 3a 600 M/C) He 3aBXIM 30aTEH BUKIUKATH PYHHY-
BaHHS NieuiHku. [Tpy MeHImMX mBuakoctsx (550—600 m/c)
MepeBaXKHO BiZI0YBA€ThCS 3yMMHKA OCKOJIKA Y M SIKMX TKa-
HUHAaX, 110 OTOYYIOTh MEYiHKY, Ta GOPMYyBaHHS ii CJIIIOro
nopaHeHHs. AJle HaBiTh 3a BiICYTHOCTI TJIMOOKOTO MpPo-
HUKHEHHS OCKOJIKa Y TKAHMHAX BUHUKAE ylapHa XBWJIS, 1110
MPU3BOAUTD JI0 JOAATKOBUX YIIKOIKEHb MEYiHKU Y BUTJISIII
320010 a00 KOMOIIii. ¥ pa3i moTparisiHHS OCKOJIKa po3-
MipaMu 7 X 7 MM KapTHHA YIIKOIXKEeHb IeTh iHIIa. binbira
maca Ta, BillIOBiTHO, KiHeTWYHA eHepris 3a0e31evyIoTh 3Ha-
YHO OUIBIINY TTIMOMHY IPOHUKHEHHS TP iCTOTHO MEHILINX
LIBUAKOCTSIX BJIy4aHHs. MoieTroBaHHsI ITOKa3alio, 1110 BxXe
Ha MIBUAKOCTAX 0J13bKo 100 M/C MTOYMHAETHCS TPOHUK-
HEHHSI y TKAHWHM TIeYiHKH, a 301IbIIEHHS IIIBUAKOCTI ITpH-
3BOJIUTH /10 YTBOPEHHS HACKPI3HUX MOPAHEHb i3 3HAYHUM
YIIKOKEHHSIM TKaHWH Y3I0BX TPAEKTOPil pyXy OCKOJIKa.

AHaJti3 po3moaiTy TUCKY Ha TKAHMHU ITOKa3ye, 1110 MaK-
CUMaJIbHI 3HAUYEHHS yIapHUX XBUJIb BUHMKAIOTh HABKOJIO
TPA€EKTOPii pyXy OCKOJIKA Ta AUISTHKY pyAHYBaHHS TKAaHWH.
[Tpu 11bOMY HaBITh JI MaJIUX OCKOJIKiB aMIUTITy1a XBUJTi
nocsrana 0,1 MIla i ii BiiuB BimuyBaBcsl Ha 3HA4YHIil yac-
TUHI 00’eMy TieuiHKU. TOOTO TSKKIiCTh YpaxkeHHsI BU3HA-
Ya€EThCS HE JIMIle PyHHYBAaHHSIM TKAaHUHU 0e3MocepeHbO
B 30Hi paHOBOI'O KaHaJy, a ¥ BILIMBOM YAapHOI XBWJIi Ha
JIOCTaTHIil BiICTaHi Bill HHOTO.

OTtpuMaHi pe3yabraTy MOKa3yloTh HEOOXiqHICTh i 10-
LIJIBHICTh BUKOPUCTAHHS 3alTPOTTIOHOBAHUX MO IS
MPOBEAEHHS MPOTHO3YBAHHS YIIKO/JKE€Hb MEYiHKU Ta
M’SIKMX TKaHWH, 110 1l OTOUYYIOTh, MPU OCKOJKOBUX TTOpa-
HeHHsIX. Po3pobiaeHuit minxia nae MOXIUBICTb JOCITIKYBa-
TU HE JIUIIIe TeOMETPUYHI MapaMeTpy paHOBOTO KaHaJy, a it
MMHAMiYHi TPOLIECH, SIKi BiTOYBalOThCS B HBOMY ITPU Mopa-
HEHHI i IKi HEeMOXJIMBO AOCIIINTU €KCIIEPUMEHTAIbHUMU
Metogamu. Lle nae 3mMory B mofajiblIoMy BAOCKOHATIOBATU
OioMexaHiuHi MojieJli TpaBMyBaHHS BHYTPIllIHiX OpraHiB Ta
BUKOPHUCTOBYBATH OTPUMaHi pe3yJbTaTh y CyI0BO-MeInY-
Hili IpaKTULLi, BIiCbKOBIM MEAMLIMHI, MEAULIMHI KaTacTpod
i cucTteMax MpOTrHO3yBaHHS TSIXKKOCTI TPAaBM.

BucHoBKMU

V pe3yabraTi BUKOHAHMX JTOCHIIKEeHb OTpUMaHIi Taki
pe3yJIbTaTH.

1. CTBOpeHO MaTeMaTUYHy MOJEJIb i Ha 11 OCHOBI PO3-
pob6sieHo MCE-Mopeb nediHKy JIIOAUHU 3 YpaxXyBaHHSIM
M’SIKMX TKaHUH, 110 ii OTOYYIOTb.

2. 3 BuxkopuctanHsasM M CE BUKOHaHO MOJIETIOBAHHST 1O~
paHeHHs TIeYiHK1 OCKOJIKAMU Pi3HOro po3Mipy (Bin 3 x 3 1o
7 X 7 MM) Ta y BeJIMKOMY Jliara3oHi IBUIKOCTE iX pyxy (Bim
50 10 900 m/c), 1110 HaaAIO 3MOTY BiITBOPUTHU Mpoliec (hopmy-
BaHHS PAHOBOTO KaHAaJTy Ta TPOHUKHEHHST OCKOJTKA Y TKaHM-
Hu. JIoBeIeHO, 1110 OCKOJIOK PO3MipoM 3 X 3 MM MOXE TOCSTTH
TKaHWH TIeYiHKY TIPY IIBUIAKOCTI pyxy ToHan 550 M/c, a ocko-
JIOK po3Mipam 7 X 7 MM — Bxke 3a mBuakocTi moHan 100 m/c.

3. BukoHaHO goc/iaKeHHs HampyxXeHo-aedopMoBa-
HOTO CTaHY i XBUJILOBUX TPOIIECIB y TMEYiHIli Ta M’ IKUX
TKaHWHAX, 110 i 0TOYYI0Th. 3’SICOBAHO, 1110 MaKCUMaJlbHi
3HAYeHHS HAUTUIITKOBOTO THUCKY BUHUKAIOTh Y 30HI MPO-
HUKHEHHS OCKOJIKA Ta BIJIMBAIOTh Maii>ke Ha BeCh OpraH,
110 MPU3BOAUTD 10 BUHUKHEHHS YIIKOIXEHb HaBiTh 3a
BiJICYTHOCTI IIMOOKOTO MPOHUKHEHHS OcKojKa. [1pu 1160-
MYy JUISI MaJIMX OCKOJIKiB ME€PEBaKaloTh CJIilli IIOpaHEHHS Ta
YIapHO-XBWJIbOBI YpaXkeHHSI OTOYYIOUMX TKAHWH, a BEJTUKI
OCKOJIKM CIIPUYUMHSIIOTH SIK CJTiMli, TaK i HACKPi3Hi ypaxkeHHs
TMEYiHKU 3 CYTTEBO OLTBIIMMU IIMOMHOIO TTIPOHUKHEHHS Ta
00’eMOM pyiHYBaHHSI TKAaHWH.

4. OTpumMaHi pe3yabTaTu I03BOJISIOTH IIPOrHO3yBaTU
IMOMHY MPOHUKHEHHSI OCKOJIKA Ta TlapaMeTpu paHOBOTO
KaHay. 3aJeXHOCTI MiX IIBUIKICTIO OCKOJIKA, pO3MipamMu
Ta IMOMHOIO TPOHUKHEHHS Tal0Th 3MOTY OLIIHUTHU TSK-
KiCTh TpaBMyBaHHsI 200 MOpPaHEHH:I, & TAKOX BaxKJIUBIi s
MOJATBIIIOTO PO3BUTKY MOJEJIel TIPOTHO3YBaHHS YIIKO-
IIKeHb BHYTpIllIHiX opraHiB Ha ocHoBi MCE.

KonduikT intepeciB. ABTOpY 3as1BJISIIOTh PO BiJICYTHICTb
KOHGJIIKTY iHTepeciB Ta BjlacHOI (hiHaHCOBOI 3alliKaBIeHOC-
Ti TIPU TIATOTOBILI JAHOI CTATTi.
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Indopmanis npo dinancysanns. JlociimKeHHs MPOBOIU-
Jocst 6e3 hiHaHCOBOT MiIATPUMKH.

Buecok aBTopis. Jlapin O.0. — KoHIIeNTyati3awiss, Me-
TOJIOJIOTiSI, NOCIIIKeHHsI, CyTNepBi3isl, anMiHiCTpyBaHHS
MPOEKTIB, HalIMCAHHSI OpuUTriHaJAbHOI Bepcii; Heromyii-
ko B.B., Puxenko A.I1. — pecypcu, Bisyasizaitisi, HarmcaH-
HS1, pelieH3yBaHHS Ta peaaryBaHHs1; CKpuibHUKOB €.C. —
METOJIOJIOTisA, Bi3yaji3allisi, HallMCaHHSI, pelleH3yBaHHS
Ta penaryBaHHsI; [piHueHko €. M. — pecypcu, nepeBipka,
(dopManbHUI aHaJli3, TOCiIKEeHHs, HAalIMCaHHSI, peLieH3Y-
BaHHS Ta pellaryBaHHsI.

Bukopucranns 3aco6iB mryuHoro inrenekry (I1II). As-
TOPU 3asIBJISIIOTH PO BUKOPHUCTaHHS reHepaTuBHoro LI
y TIpolieci TOCTiKeHHs Ta MiATOTOBKK pyKOMucy. 3riqHO
3 TakcoHoMmiero GAIDeT (2025), mig mOBHUM JIIOACHKUM
HamIsIIoM iHCTpyMeHTaM reHepatuBHoro LI Oynu nene-
roBaHi Taki 3aBIaHHS: MOIIYK Ta CUCTeMaTU3allisl JIiTepaTy-
pU; penaryBaHHs rpaMaTMKu. BukopucraHuii iHCTpyMeHT
reHepatuBHoro LI 1: ChatGPT-5.5. ABTopu HeCcyTh IMOBHY
BIiIMOBiIaJIbHICTh 32 OCTATOYHWI BapiaHT pykonucy. [H-
cTpyMeHTH reHepatuBHoro LI He ineHTUdikoBaHi sIK aBTO-
p¥ Ta HE HECYTh BiIMIOBiOAIbHOCTI 3a KiHIIEBi pe3yIbTaTu.
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Mathematical and finite element modeling of liver damage in high-velocity shrapnel injuries

Abstract. Mathematical and, based on it, numerical computer
modeling of liver damage by fragments has been performed with the
help of the finite element method. The relevance of the work stems
from the complexity of experimental study of dynamic destruction
of human internal organs, in particular the liver. The purpose of the
study is to create mathematical model and, based on it, to develop
finite element model of the human liver taking into account the
formation of damage in it from the high-speed action of fragments
for analyzing the dynamics of deformation processes, the develop-
ment and influence of shock waves on the formation of a wound
channel in the liver and surrounding soft tissues, considering their
physical and mechanical properties. A simulation of a shrapnel
injury to the liver by fragments of various sizes and in the range of
their movement speeds has been performed, which made it pos-
sible to reproduce the process of formation of a wound channel
and penetration of a fragment into the tissues. It has been proven
that a small fragment can reach the liver tissue at a speed of more

than 550 m/s, and a large fragment — at a speed of more than 100
m/s. The stress-strain state and wave processes in the liver and the
soft tissues surrounding it were studied. The maximum values of
excess pressure arise in the area of fragment penetration and affect
almost the entire organ, causing damage even in the absence of deep
penetration of the fragment. At the same time, blind wounds and
shock-wave lesions of the surrounding tissues prevail in small frag-
ments, and large fragments cause both blind and penetrating liver
wounds with significantly greater penetration depth and volume of
tissue destruction. The work results will be useful for specialists and
researchers in biomechanical modeling of internal organ injuries,
assessing the severity of injuries, conducting forensic medical exa-
minations, as well as for the further development of finite element
models to predict internal organ injuries.

Keywords: mathematical modeling; finite element analysis; liver;
shrapnel wound; soft tissue destruction; wound channel; shock
wave processes
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KN «@eopaHis» Aep>KQBHOIO YrpaBAIHHSI CrpaBamMu, M. Kuis, YkpaiHa
2HaLOHAALHWI YHIBEDCUTET OXOPOHM 3A0PO0B S YKpaiHu imeHi M. LLyrka, m. Kuis, YkpaiHa
SAY «lHCcTuTYT TPABMATOAOTIT T opTOoneaiil HAMH YikpaiHuny», m. Kunis, YkpaiHa

AHecTe3ioAoriYyHe 3a6e3neyeHHs onepauin
HO BEPXHil KiHLUiBLi B MOAOXXEHHIi «MASYXHOro KpiCAQ»:
OrASA CYHOCHUX NMIAXOAIB

Pestome. Oza:q0 yzazanvnioe cyuacui nioxodu 0o anecmesiono2iuno2o 3a6e3neuenis onepauyiii Ha 6epxHiil KiH-
UiBUi 6 NONONCEHHI «NASIICHO20 Kpicaax». TTiokpecaeHo, wio 0ane noaodceHHs noae2ulye Xipypeiunuii docmyn, aie
CHPUYUHAE CYMMEBT 2eMOOUHAMIMHI 3MIHU (BHUICEHHSI 8EHO3HO20 NOBEPHEHHS, CepUea02o BUKUDY ma cepeOHbo2o
apmepianbH020 MUCKY HA PIBHI 20108H020 MO3KY), W0 NIOBUULYE PUBUK IHMPAONEPAYIIHOT 2inOMeH3ii ma 3HUNCCHHS
yepebpanvroi camypauyii. Pexomern0oeano noemante no3uyioHy8aHHs, iHOUBIOYani308aHy KOPEKyilo cepeoHb02o
apmepianbHo20 MUCKY 3 YPaXy8aHHAM 2idpocmamuyHnoeo epadienma, suxopucmants NIRS 0as monimopuney
yepebpanvbHoi okcueenayii, KOMOIHOBAHY aHecmesito (3a2anbHa ma pe2ioHapHi Memoouku), ONMUMI3ayir eone-
MIYHOT niOMpumMKU Ui 20Mo8HICMb 00 PaAHHBLOI 8azonpecopHoi niompumku. /lokasu wodo eniuey npeseHmMueHUx
3ax00i6 Ha 00820CMPOK0BI He8POAORIUHI pe3yabmamu 00Medceri; NOMPIOHI CMaHOapmu308ani NPOCNeKMUBHI
bazamouyenmposi 00CAi0NCeHHs.

KimouoBi ciioBa: noasoocenns «nasacnoeo kpicaa»; pecionapria anecmesis; Xipypeis 6epxuvoi KiHUieKu; yepe-

bpanvHa oKcumempis,; nicAsonepayiina KoeHimueHa OUchyHKYis

Bctyn

OrnepaTyBHi BTpy4aHHSI Ha IJIEYOBOMY CYIJIO0i Ta iHILIMX
CerMeHTax BEPXHbOI KiHIIIBKM € OMHUMU 3 HAATIOIINPEHi-
LIMX OPTONEANYHUX XipypriYHUX MPOLIEAYP, 1110 OCOOINBO
aKTyaJbHO B YMOBaX Cy4aCHOI TpaBMaTOJIOTii Ta CITOPTUBHOL
oprorneii. [TooxXeHHs malieHTa Ha onepaliifHOMY CTOJIi
BiIirpa€e BaxKJIUBY POJIb y 3a0€3MeYeHHI 3pYyIHOCTI TOCTYITY
IJIsI Xipypra Ta onTHUMaJibHOI Bisyastizallii orepauiitHoro
noJist. OQHUM 3 HAaWMOIIMPEHIIIMX BapiaHTiB MO3UIIIOHY-
BaHHS TIiJ] Yac apTPOCKOMIYHUX Orepalliii Ha TJIe4Y0BOMY
CyTJ100i Ta MPOKCUMAIbHOMY Bi[IiJTi TIJIeYa € MOJOXKEHHS
«mrskHOoTOo Kpicia» (ITIIK; beach chair position), abo mo-
JIOKEHHS «ILIE3JI0HTa», SIKE J03BOJISIE 3MEHIIUTU PUBUK
TpaBMYBaHHSI HEMPOBACKYJISIPHUX CTPYKTYp (TJI€4OBOTO
CILJIETeHHSI) Ta MOKPALIUTU XipypriyHUI JOCTYIT TTIOPiBHSIHO
3 JIaTepaJbHUM MoJoXeHHsIM naiieHTa (lateral decubitus
position).

[TostoXXeHHS «IUISKHOTO Kpicia» BUBHAYAETHCS K MO-
JIOKEHHSI, i 9ac SIKOTO TyJIyO Ialli€HTa IiaHIiMaioTh ITif
kytom 30—90° Bix ropusoHTai (puc. 1).

B opTornennyuHiit mpakTUil po3pi3HSIOTH KiJibKa BapiaH-
TiB HaMiBCUASTYOTO TOJOXKEHHS 3aJI€KHO BiJl KyTa MigiioMy
BEpPXHbOI MOJIOBUHU TyJ1yOa: semi-beach-chair — mpuoaus-
Ho 30°, beach-chair — 6nu3bko 60°, semi-upright (cuas-
ye) — npubausHo 90° [1].

OIHUM i3 KJTFOYOBMX €TaIiB aHECTE310JI0TTYHOrO0 3a0€e3-
neuyeHHs1 onepauiit y I1I1K e nmpaBuibHe MO3UIIIOHYBaHHS
TailieHTa Ha orepauiiHoMy ctodi. [TatmienTa ¢ikcyoTs Tak,
1100 Ta3 i HXKHI KiHIIBKY OyJ1r cTabiibHO 3adikcoBaHi, a
rojioBa — 3Jierka MoBepHyTa il HalliitHO miATpUMaHa Tif-
TOJTiBHUKOM; BUCOTA TOJIOBU BiTHOCHO ceplisi Ma€e OyTH 3a-
IOKYMEHTOBaHa IS TIOJAJIBIIOI KOPEeKIIii mepdy3iiiHOTO
TUCKY [2].

OCHOBHI XipypriuHi mepeBaru MOJ0XEHHS «IUISIKHOTO
Kpicia»:

— iHTYITMBHO 3pO3yMija BHYTPIillIHLOCYTIJI000BA Bi3ya-
Jli3allisi aHaTOMIYHUX CTPYKTYD;

— 30iIbLIEHUI 00CAT iHTpaonepaliiHuX PyXiB y ILIe-
YOBOMY CYTIJI00i, 1110 PO3IIMPIOE CIIEKTP MOXKIMBUX OTepa-
TUBHUX BTPYYaHb;
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— TIOJIITIIIEHI YMOBHU UISI KOHBEPCIi y BiIKpUTe orepa-
TUBHE BTpyYaHHs [3].

Ilonpu oueBUOHI XipypriuHi IepeBaru, IMOJOXEHHS
«TUTSKHOTO Kpicyia» CYMPOBOIKYEThCS 3HAUYITUMU CUCTEM -
HUMM ¢iziosoriunumu 3miHamu (puc. 2). [lepexin nauieHTa
3 TOPMBOHTAJIBHOTO TIOJIOXKEHHSI B HaITiBCUISIYE CIIPUYMHSIE
3MEHILIEHHS BEHO3HOTO [TOBEPHEHHS Ta CEPLIEBOTO BUKHU/LY,
1110 B yMOBAaX aHeCTe3il MOXe MPU3BECTU 10 3HAUHOI apTe-
pianbHOi rimoteHsii. Lli reMoagrHaMiyHi 3MiHM MOTEHIIIHHO
MOXYTb TOTipIIyBaTy LiepeOpalbHy Iepdy3iio uepes3 rpa-
BiTaliitHuii epeKT i 3HUKEHHS CEPeTHHOTO apTePiaIbHOTO
TucKy (MAP) Ha piBHi r0OJIOBHOrO MO3KY. YHAC/iA0K 1IbOTO
MOXYTb BUHUKATU TUMYACOBi 200 TepMaHEHTHI HEBPOJIO-
TiYHi po3Jaan, y TOMY YMCIIi HEHPOIMOBEAiHKOBI.

Orsan cydacHOI JIiTepaTypy CBiTUMTh, IO XO4a TSKKIi
epebpoBacKyJsipHi noaii (imemiv-

MarTtepiaAu Ta meToamn

U1t miAroTOBKM TaHOTO OTJISIAy MPOBEJEHO CUCTE-
MaTUYHMI MOILIYK HayKOBMX MyOJIiKamiil y 6a3ax maHuUX
Pubmed, Scopus, Web Of Science i Google Scolar 3a rrepios,
2013—2025 poxiB.

KintouoBumu cinoBamu moinykKy Oynau: beach chair
position; shoulder surgery anesthesia; cerebral perfusion;
intraoperative hypotension; regional anesthesia upper limb;
NIRS monitoring.

Bin6ip myOmikauiii 3mificHIOBABCSI 3a TAKMMU KPUTEPi-
SIMU

1. Bxiouanucs:

— JIOCIIIKEeHHS 3 MalliEHTaMU JOPOCJIOTO BiKY, SKUM
MPOBOIMIMCH OTepallil Ha BepXHiil KiHIIiBLi B MOJOXEHH1
«IUISIKHOTO Kpiciay;

HMU iHCYJIBT) TPAIUISIIOTHCS PiIKO

(0,1 %), mo3ulIisT «IUISIKHOTO Kpiciaa»
aCOIlIIOETHCS 3 BUCOKOIO YaCTOTOIO
iHTpaoIepaliiiHoOI JecaTypallii MO3-
KY, 110 MOTeHLIHO MOXe MPU3BOIM-
TH 10 TSDKKUX HacaiakiB [4]. IcHy0Th
onucH BUIAJKIB (case report) iHTpa-
omnepalifHUX iHCYJIBTIB i cepiio3HUX /
YCKJIaJHEHb TIiCJIsl oTepalliii y mo-
JIOXKEHHI «IUISIKHOTO Kpicja», sIK-OT
iIIeMivHi TTOIIKO/XKEHHST TOJIOBHOTO
MO3KY, CIIUHHOT'O MO3KY, TUMYacoBa
BTpaTa 30pY i HaBiTh JIeTAJIbHI BUIIA -
KM, SIKi TTOB’SI3yBaJid 3 apTepiabHOIO
rimoteHsielo [5]. OKpiM TSLKKUX He-
BPOJIOTIYHUX YCKJIaIHEHb, MOJIOXEH -
HS «IUISKHOTO Kpicjia» acOLiIOETHCS
3 PO3BUTKOM HENPOIMOBEIiHKOBUX
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PucyHok 1. BapiaHTn poamiwjeHHs nayieHrta B MK

3a JaHUMU OIHOTO JAOCJiIKEHHS,
BiI3HAYEHO KOPEJIALIiI0 MiXK erizona-
MM iHTpaorepaliifHoi rinoteHsii abo
3HUXKEHHSIM perioHapHoi caTypallii
(rSO,) MO3KY i pO3BUTKOM paHHbOIL
nicasionepauiiHo1 KOTHITUBHOI nC-
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— CTarTTi, 1110 ONMUCYBaIM aHeCcTe3i0I0TiuHe 3abe3rie-
YEHH$, FeMOJMHaMi4Hi 3MiHU, MOHITOPUHT LiepeOpabHOT
nepdysii Ta ycKiIagHeHHS

— OIJISIIOBI 1 cUcTeMaTU4Hi pobOTH, 110 aHATi3yBau
CyJacHi METOIM aHeCTe3il mMpu OoIepaTUBHUX BTPYYaHHSIX
Ha BEepXHill KiHIIiBIIi.

2. Bukiouanucst:

— my0:ikalrii 6e3 MTOBHOTO TEKCTY;

— JOCJIIKEHHSI Ha TBapMHax ab0 eKCIepuMeHTaIbHi
MOJIeJIi, 1110 He BimoOpakaau KJIiHiuHi yMOBH;

— Marepiajiu, 110 He CTOCYBaTUCh MOJOXEHHS «TUISIK-
HOTO Kpicia» ab0 BepXHbOI KiHIIiBKH.

Bin6ip crareii 3milficHoBaBcs y nBa etanu. Ha nmepimomy
eTari 3[iliCHIOBaBCSl MOYATKOBUI CKPUHIHT 32 HAa3BOIO Ta
aHOTalli€l0, Ha IPYTOMY — IOBHOTEKCTOBUI aHaJi3 Bil-
MOBIIHOCTI KpUTEpisiM BKJIOUYEHHS. 3i0paHi myOikalii
CUCTeMAaTU30BaHi 3a TEeMaTUIHUMM Migpo3aiiamu: ¢izio-
JIOTiYHI 3MiHU IPU MOJIOKEHHI «IUISKHOTO Kpicia», TeMO-
JUHAMiYHUU MOHITOPMHI, BUOip METOAY aHecTe3ii, pojb
perioHapHUX TeXHiK, OCOOJIMBOCTI BEHTWJISALLII, CTpaTeTist
npoiIaKTUKY YCKAaTHEHb.

JJ1s1 OIIiHKM HAyKOBOI LIIHHOCTI Ta SIKOCTi MyOJIiKaliit
BUKOPHMCTOBYBaBCS MiIXiM, 1110 BPAXOBYE TUI AOCIIIKEHHS
(paHgomizoBaHe, KOTOPTHE, IIPOCIIEKTUBHE, OIJISIIOBE ), PiK
nyostikailii, po3mip BUOIpKM Ta BipOTiHICTh pE3yJIbTaTiB.
VYci naHi y3arajabHeHO y (DopMi OIMCOBOrO aHali3y Ta CUC-
TEeMaTUYHOTO OTJISITy CYyYaCHUX KJIiHIYHMX PEKOMEHIALIiiA.

Pe3yAbTaTM TO OOrOBOPEHHS
1. disioAoriyHi 3MiHM B MOAOXKEHHI
«MASDKHOIO KpicAa»

Tlepexin maiieHTa 3 rOpU30OHTAJIIBLHOTO MOJIOXKEHHS B
HaniBcunague (beach chair position) cynpoBOIKXy€eTbCS 3HA-
YHUMU TEeMOJIMHAMIYHUMMU i pecrnipaTOpHUMU 3MiHAMMU.
Beprukanizauist TyJ1y6a mpu3BOAUTH 10 AEMOHYBAaHHS KPOBI
Y BEHO3HOMY PYCJli HIDKHIX KiHIIIBOK i Y4epeBHOI IOPOKHI-
HU, 110 3MEHIIIYE BEHO3HE MTOBEPHEHHS il MepeaHaBaHTa-
>KeHHs [8]. Ha Tu1i 3arajbHOI aHecTe3il 11e MOXKe BUKJIMKATU
3HUKEHHSI CEPIIEBOTO BUKUILY Ta CEPETHHOTO apTePiaIbHOTO
TUCKY [9]. TToJIOXXKEHHS «IUISKHOTO Kpicjia» CIIpUSIE Je-
MOHYBAaHHIO KPOBi Y BEHO3HIll CUCTEMi HMKHIX KiHIIiBOK,
1110 MPU3BOAMUTH J0 3MEHILIEHHSI BEHO3HOIO TTOBEPHEHHSI,
yIapHOro o0’eMy Ta CeplLieBOro BUKUAY. JIOTiYHUM BUTIIS-
JIaJIo TIPUITYIIEHHS, IO ITiIHSTTS HIiT MaJIo 30UIbIITATH Be-
HO3HE MOBEPHEHHS i TAKMM YMHOM 3aMo0irTh pO3BUTKY
apTepiajbHOI TiMoTeH3ii Ta uepedpanbHOI rinonepdysii.
IlacuBHe MiAHATTA Hir 31aTHE MOOiTi3yBaTU MPUOIU3HO
150—300 M1 BeHO3HOI KPOBi, 110 30iJIBIIIYE TTepeIHaBaHTA -
keHHs Ha 10—15 %, ane 1eit edpexr Tpusae guiie 7—10 xB.
CamMe 1110 TinoTe3y aBTOPU MEPEBIpUIM B IPOCIIEKTUBHOMY
paHIoOMi30BaHOMY HOCiKeHHi [2]. ¥ Hboro Bkimounim 50
MAali€EHTIB, IKUM BUKOHYBAIU TOTATbHE €HIOMPOTE3yBAHHS
TUIEYOBOTO Cyrjoba min 3araabHolo aHecrtesieto B [TTTK.
XBOPUX BUITAIKOBUM YMHOM PO3MOMIIMIN Ha ABi rpynu
(cTaHIapTHE MOJI0XEHHS HIDKHIX KiHIIIBOK i TTOJIOKEHHS 3
migHATAMU Horamu). [TepBMHHOIO KiHIIEBOIO TOYKOIO Oyia
4yacToTa iHTpaoIepaliifHoi rimoreHsii. JlomaTkoBo OIliHIO-
BaJIM 1iepeOpaibHy OKCUMETPil0, TeMOINHAMIKY, ITOTpedy
y Bazonpecopax. ABTOpU HE OTPUMAJIU CTATUCTUYHO 3Ha-
YyIIIOro 3MEHIIIEHHS YaCTOTHU iHTpaomepalliifHOI MIoTeH3il,

siKa crioctepiranach y 93,9 % nanieHTiB y KOHTPOJIbHIM Tpy-
i Ta 87,5 % y rpymi mimHATTs Hit Tak caMo He Binpi3Hsutacs
yacToTa HepeOdpalbHOI AecaTypallii, sika 0yjia BUCOKOIO B
000x rpynax (84 % y koHTposbHili rpymi ta 91,7 % y rpymi 3
MMIHSATTSIM HIDKHIX KiHIiBOK). [Tonpu 11e minHATTS Hir cyT-
TEBO 3MEHIIIYBaJIO MOTPedy B 3aCTOCYBaHHI Ba30MpPecopiB
IUJIS TTATPUMKM apTepialbHOIO TUCKY ITifl Yyac onepatii. AB-
TOPU TIPUITYCKAIOTh, III0 MEXaHIYHA ONTUMIi3allis BEHO3HOTO
TMOBEPHEHHS He YCYBa€ MpodsieMy MOBHICTIO, OMHAK POOUTH
il MEHIII BUPAXXeHOIO0, 1110 3MEHIIYE HeOOXiMHICTh y Ba30-
npecopHiii minrpumili [2]. OTpuMaHi pe3yabraT MmiaTBep-
JKYIOTh, 1110 HiTHSATTS Hir € (i3i070TiYHO OOIPYHTOBAaHUM
MPUIIOMOM, OJIHAK SIK CAMOCTiliHa CTpaTeTisl BOHO He 3/1aTHe
3a0e3MeYnTH reMOMHAMIYHY CTa0iIbHICTh Yepe3 ooMexe-
Hull y yaci edekT (7—10 XB), HEIMOPIBHSIHHMI i3 TPUBAITICTIO
onepaiii (3a3Buyait moHan 60 xB). Lle Moxe po3risimaTucs
JIUILIE SIK IOTIOMIXKHUI KOMIIOHEHT MYJIBTUMOAAJIbHOI CTpa-
Terii MaTpuMKy reMOIMHAMIKH1, OIHAK He 3aTHE 3aMiHU-
TH aIeKBaTHUI MOHITOPMHT i CBO€YacHy (hapMaKOJIOTiuYHY
MiATPUMKY apTepiajibHoi rinoreHsii. Lle mincuioe cyyacHy
KOHLIETLi10, 0 LepeOpaibHa OKCUTEHALlis HE BUBHAYAETh-
Csl BUKJIIOUHO CUCTEMHUM apTepiaibHUM TUCKOM. Y 10C]Ti-
mkeHHsx 2021—-2022 pokiB mokaszaHo, 1110 3MiHu MAP nipu
Mepexo/li B MOJOXKEHHS «IISDKHOTO Kpicjia» 0e3 aneKBaTHO1
KOPEKIIil MOXYTb IPU3BOIUTH IO 3HMKEHHS peTioHapHOI
carypariii Ha 10—20 % MOpiBHSIHO 3 MOYaTKOBUMU ITOKa3-
HUKaMU, He3BaXKaloul Ha CTAaHIapPTU30BaHUI MTPOTOKOJ
aHecTesii, maTpruMaHHsS HOPMOKAITHIT Ta iHIuMX ¢izionoriy-
HUX IMapameTpiB. HailboinbI KpuTHIHUM IIepioaoM, 3riTHO
3 pe3yJibTaTaMu JOCiKeHHS, € nepii 20 XB micis nepe-
BeneHHs nauieHTa B [1I1K. HezanexxHum pakTopoM pu3nKy
PO3BUTKY Jecarypallii BUsSBUJIACS XiHOYa CTaTh, TOMI SIK
apTepiajbHa TinepTeH3is Ta AUCiMNiaeMis acolitoBaIucs 3
MiABUIIIEHUM PU3UKOM iHTpaoIepaliifHOI TiMOTeH3ii, 110
MOXe OYTH MOB’SI3aHO 3i 3MilLIEHHSIM MeX LiepedpabHOT
aBTOPETYJIALII B TTALiEHTIB i3 XpOHIYHOIO apTepiaabHOIO Ti-
repreHsiero. BonHovyac aBTopr He BCTAHOBUJIU BipOTiJIHOTO
3B’SI3Ky MiXK PO3BUTKOM liepeOpaabHOI AecaTypallil Ta paH-
HiMU TTicsionepaliiHUMU KOTHITUBHUMU TTOPYIIEHHSIMU,
1110 CBiTYUTH MPO HEOOXiAHICTh MOAATBIINX TOCTIIKEHb IS
YTOUHEHHS KJIIHIYHOTO 3HAYeHHs LUX eImi3oniB [4]. ¥V pe-
TpocneKTuBHOMY nociimkeHHi Choe et al. moBigoMsiETbCst
npo Bucokuil pusuk (61,0 %) emizoniB rimoteHsii-opanu-
kapaii (hypotension-bradicardia events, HBE) y monoxeHHi
«IUISIKHOTO Kpicia». ABTOpHY MpoaHajidyBanu 420 naitieH-
TiB, IKUM BUKOHYBaJIM BiIKPUTi OTiepallii Ha IJIe40BOMY Cy-
1J106i. MeToro 0y/10 BU3HAUUTH YACTOTY KJIiHIYHO 3HAYYIIHUX
TiITOTeH3UBHO-0paguKapINIHUX €ITi30/iB, 110 MOTpeOyBa-
JIM MEAWKAMEHTO3HO1 KOPEeKIlii, i BCTAHOBUTHU HE3aJIeXHi
¢axTopu iX po3BUTKY. ABTOPHY BiI3HAYaAIOTh, 110 €ITi3011
rinoTeH3ii-opanukKap/ii € XxapaKTepHUM TeMOJIMHAMIYHUM
yckiagHeHHsM onepaitiii y ITITK, 1o BuHuKae yHacigok
MO€ENHAHHSI 3HUXEHHSI BEHO3HOT'O TTOBEPHEHHSI, Ba30/IM-
JlaTanlii, MpUTHIiYeHHsI CUMITAaTUYHOI HEPBOBOI CUCTEMM Ta
akTuBalii pedexkcy bezonpoa — Spoma (Bezold-Jarisch).
He3zanexHumu pakropamu pusuKy ix pO3BUTKY BUSIBUITUCS
MOXWJIMI BiK i BAKOHAHHS MIXKIpaOWHYACTOI 0J10KaIU TjIe-
YOBOT'O CIUICTEHHS Tepel iHAYKIIi€l0 3arajJbHOI aHecTe3il.
ABTOpPU HAroJIOLIYIOTh, 11O B MAlIiEHTIB 3 BACOKUM PU3UKOM
po3sutky HBE HeoOxinHi perenbHUIT reMOaAUHaMIYHUIT
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MOHITOPMHT i IIATPUMAHHS afeKBaTHOIO liepeOpaibHOrO
nepdysiitHoro Tucky. [ToTeHI1iitHI MeXaHi3M1 BUHUKHEHHSI
pedaexkcy bezonpna — fpoina momaHi Ha puc. 3.

Baprto 3a3HauuTH, 1110 B 1OCIiXKEHHI 0YJI0 3apeecTpoBa-
HO JIBa MicysionepauiifHi yckiaaaHeHHs (iH(hapKT roJJOBHOTO
MO3KY i mape3 mia’si3ukoBoro Hepsa). O0uaBa BUTIAAKKU
BUHUKJIM CaM€ B JIITHIX MaLli€HTIB, SIKi MTEPEHECIU CUMII-
TomHi HBE. ABTOpM He CTBepIXYIOTh, IO iCHYBaB IIPU-
YMHHO-HACTIIKOBUI 3B’SI30K, OTHAK HATOJOUIYIOTh, 110
iHTpaoIepailiiiHa 1epeOpajbHa rimomnep@ysisa Moria 0yTu
OJIHUM 3 MeXaHi3MiB pO3BUTKY 1UX yckianHeHb [10]. Taki
3MiHM 0COOJIMBO HEOEe3IeUHi ISl MaLiEHTIB i3 CYIIyTHHOIO
apTepiaJibHOIO TilePTEeH3i€l0, CEPLIEBOI0 HEOCTATHICTIO a00
11epeOpOBACKYISIPHUMU MTOPYLIEHHSIMMU.

V cyuacHili jgiTepaTypi menaii OiTblle yBarv MpuIis-
€Tbcs He Jinine camomy BukopuctanHio [1I1K, a it cryneHio
BepTUKai3amii namieHTa. [IpocrekTuBHe paHIOMi30BaHe
nociimkeHHs1 JIuzory6 Ta criiBaBT. mokasajo, 110 30i1b-
LIEHHS KyTa Haxuiy Tyiayoa 3 60° o 80° cynmpoBOIKY€ETh-
cs1 iCTOTHUM TIOTipIIEHHSIM 1LIlepeOpaibHOT OKCUTEeHallil,
Xo4a MOKa3HUKU CEPEAHBbOTO apTepiaibHOTO TUCKY MiX
rpynaMu IpakTUIHO He BimpidHsummcs. Lle cBimumTh mpo
Te, 10 MiATPUMAHHS CUCTEMHOIO apTepialbHOTO TUCKY
caMme I10 co0i He rapaHTy€e aaekBaTHOI mepdy3ii roJIOBHOTO
MO3KY B YMOBaX HaIliBCUASYOTO MoJioKeHHs1. Oco0InBYy
yBary npuBepTae Toil (haxT, 110 CEpeaHE 3HAUCHHS perio-
HapHOI LiepeOpaibHOI caTypallii micjsi nepeBeAeHHs na-
mieHTiB y IITK craHoBmito 61u3bko 70 % mpu Haxwi 80°
npotu ioHan 83 % mipu Haxwii 60°. OTpuMaHi pe3yabraTi
MiATBEPIXKYIOTh, 110 LIepebpajibHa OKCUMETPisi MOXE BU-
SIBJISITH O3HAKMU rinmorepdysii 3Ha4HO paHillle, HiXK BOHU
MPOSIBJISIIOTHCS 3MiHAMM TPAAULIITHUX TeMOJAMHAMIUHUX
noka3HuKiB [11]. Ha Haly 1ymKy, KJIiHiYHe 3HaU€HHSI Ma€
He JuIle KiHIeBUI KyT BepTUKaIi3alii malieHTa, aje i
TeMII MepeBeIcHHS 1OTr0 3 TOPU30HTATBHOTO MOJIOKEHHST B
TIT1K. BaacHui1 MpakKTUIHUI AOCBil CBiMUUTD, 1O IIBUI-
Ka BEPTUKAJTi3allisl CYyITPOBOKYEThCSI OUTbII BUPAXKEHUMU
reMOAMHAMiYHUMM 3MiHaMU, SIKi MOXYTb MPOSIBISITUCS
3HIDKEHHSIM apTepiaibHOTO TUCKY, OpaJiKap/Ii€to Ta Mmorip-
IIIEHHSIM MOKAa3HMKIB 1IepeOpabHOI

IIPOBECTH KOpeKIlito iH(]y3iifHOI Tepalrii ado 3acTocyBaTH
Ba30IPECOPHY IMiATPUMKY I1Ie 10 JOCITHEHHSI OCTaTOUHOTO
MOJIOKEHHS Malli€eHTa. 3 OIJIsIAy Ha Te, IO MiXK iHIYKIIi€I0
aHecTe3il Ta MoYaTKOM OMepaTUBHOTO BTPYYaHHsI 3a3BUYaii
iCHY€ IOCTaTHil YacOBUIi iHTepBaJl, MOCTYIIOBA BEPTUKaJIi-
3allist He TPU3BOIUTD 0 CYTTEBOTO 301JIbILIEHHSI 3araJIbHOT
TPUBAJIOCTI omnepallii, 0fHAaK MOTEHILIHHO MOXe MiABUII-
T Oe3IleKy aHecTe3ioaoriyHoro 3abesneueHHs. Pazom 3
TUM HaBeJeHE CITIOCTePEXKEHHSI IPYHTYETHCS TTEPEBaXKHO
Ha KJIiHiYHOMY JOCBifli Ta maTodiziosoriTHoMy OOIpyHTY-
BaHHi. BruimB mBuaKoCTi BepTuKajisalilii Ha TOKa3HUKU
CUCTEMHOI reMOAMHaMiK1, 1iepeOpalbHOI OKCUTeHallil Ta
YacTOTy PO3BUTKY LiepeOpaibHOI Aecarypallii moTpedye mo-
JJTbIIOTO BUBUYEHHS B MPOCMEKTUBHUX TOCTIIKEHHSIX i3
3aCTOCYBaHHSIM CYy9aCHMX METOIiB TeMOAMHAMIYHOTO Ta
1epeOpaIbHOIO MOHITOPUHTY.

2. [emoAMHOMIKAO TA LepebpaAbHA nepdyasis:
pU3nKm

OpHUM 3 HaOLTBII MePEeKOHINBUX MiTBEPIKEHb HE-
ratuBHoro BruuBy I1I1K Ha 1iepedpaibHy reMoaMHAMIKy €
MIPOCIIEKTUBHE OOcCepBalliiiHe JOCIiIkKeHHs Antony et al.,
y SIKOMY JUISI OLIIHKM MO3KOBOI repdy3ii BIiepiie O0y1o BU-
KOPHUCTaHO TpaHCKpaHiaabHy JoIruieporpadiio (transcranial
Doppler, TCD) cepenHboi M0o3K0OBOi aptepii. Ha BinMiHy
BiJl OLTBIIOCTI CydaCHUX AOCIiIKEeHb, 1110 OLIiHIOIOTh Liepe-
OpaibHy OKCUTEHAIlil0 33 JOTIOMOTOI0 OJIMKHbBOI iH(pauep-
BOHOI criekTpockorii (near-infrared spectroscopy, NIRS),
3acrocyBaHHsI TCD mo3Bonio 6e3mocepeaHbo JOCTiIUTA
3MiHA MO3KOBOTO KPOBOTOKY ITiJl Yac Mepexoy Malli€HTiB 3
ropusoHTaibHOTO noyioxkeHHs B [1I1K. ABropu nmponemMoH-
CTpyBaJiv, 110 BXe TiC/Isl BepTUKali3allii TalieHTa cepe/-
Hili apTepiallbHUII TUCK 3HU3UBCS B cepeaHboMy Ha 24,8 %,
TOZi K IIBUAKICTh KPOBOTOKY B CEpeIHill MO3KOBIi1 apTepil
3MeHIIMIach Ha 28 %, 110 CBiAYMTD PO CYTTEBE MOTipIlIeH-
H{ LiepeOpabHOI ITepdy3ii HaBiTh 3a BiICYTHOCTI BUPaXKeHO1
CUCTEMHOI TeMOoAMHaMiyHOi HecTabuibHOCTI. Kpim ToTO,
OyJ1I0 BCTAHOBJIEHO CUJIbHUIA TTO3UTUBHUI KOPEISILIMHUI
3B’S130K MiX CepeHiM apTepialbHUM TUCKOM i IIBUAKIC-

okcureHaiii. HatoMmicTe moctymoe
nepeBeaeHHs NallieHTa B HalliBCUIsI-
ye TMOJIOKEHHS, 3 MOeTalTHUM 30idb- | =
IIEHHSIM KyTa HaXujy orepauiifHoro
cToJjia, iIMOBIpHO, 3a0e3meuye 10cTaT-
Hilf 9ac JU1sT aKTUBALlil KOMIIEHCATOp-
HUX MeXaHi3MiB ceplLieBO-CyIMHHOI
CHCTEeMU, afanTailii lepeopaJbHOI aB-
TOpEryJslLii Ta cTadimizallii MO3KOBOI1
nepdy3sii. 3 TpaKTUIHOI TOYKU 30PY
JOLIBHUM BUIAE€THCSI BUKOPUCTAHHS
MOeTaIHOl BepTUKaJIi3allil 3 TPOMixX-
HOIO OLIiHKOIO OCHOBHUX TTapaMeTpiB
reMOAMHAMIKK MiCJs1 KOXHOI 3MiHU
MOJIOXEHHS malrieHTa. Takuii Imimg-
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TIO MO3KOBOT0 KpPOBOTOKY (r = 0,77), IpruoMy 3HIZKEHHS
MAP Ha KoxeH 1 MM PT.CT. acollitoBaJIOCs 3i 3MEHIIIEHHSIM
LIBUIKOCTI KPOBOTOKY Ipuban3Ho Ha 1 cm/c. Otpumani
Pe3yJIbTaTH MiATBEP/KYIOTh, IO HABITh MOMipHE 3HVXKEHHSI
CUCTEMHOTO apTepiaibHOrO TUCKY B MAIli€HTIB, SIKi Tepe-
oysatotb y [1ITK, cynmpoBomKy€eTbcsl TPONMOPIiHUM TOTip-
LIEHHSM LiepebpaibHOi nepdy3ii. BogHouac qocimKeHHs
NEMOHCTPYE, 1110 KOHTPOJIb JIIIIE MOKa3HUKIB CUCTEMHOIT
reMOIMHaMiK1 He JO3BOJISIE TOBHOIO MipOIO OIiIHUTH CTaH
MO3KOBOT'0 KPOBOOOIrY, OCKiIbKY BEJIMYMHA apTePiaIbHOTO
THCKY He 3aBXIU BioOpaxkae peabHUI LiepeOpaybHUI TIep-
Gy3iliHUI TUCK 3 ypaxyBaHHSIM TiIpOCTaTUYHOIO Ipadi€eHTa
MiX piBHEM ceplis i TOJIOBHOTO MO3Ky. Came ToOMy aBTOpU
HaroJIOy0Th Ha TOUITbHOCTI 3aCTOCYBaHHSI METOAIB 0e3-
MocepeHbOro ado HEeMPsSIMOTO MOHITOPUHTY liepedpab-
Hoi nepdy3ii B MalLIiEHTIB 3 BACOKUM PU3UKOM illIEMiYHUX
yckiaagHeHb min yac onepauniii y I1I1K. BapTo Takox 3a-
3HAYUTH, IO Yepe3 TeXHIYHiI 0COOJIMBOCTI i HEOOXiTHICTh
nocTiiiHoi (dikcanii narunka TCD OGinbliie MiaxXoauTh A
TMOCTIMHUIILKUX 11iJiell 800 OKpeMUX KJIIHIYHUX CUTYalliid,
HiX 119 pyTUHHOI npakTuku [12]. OTpuMaHi JaHi MalOTh
BaXXJTMBE KOHUENTYyalbHe 3HAUYEHHSI, OCKLJIbKU IEMOHCTPY-
IOTh MOCJIIOBHUI MaTO(i310JI0TiYHUIA JTaHIIOT PO3BUTKY
epedpanpHoi rinonepdysii B [TTK: BepTukanizanis narti-
€HTa TIPU3BOAUTH JI0 3HUKEHHS e(peKTUBHOTO Tepy3iiiHO-
ro TMCKY Ha PiBHi FOJJOBHOT'O MO3KY, 1110 CYIIPOBOIXKYETHCS
3MEHIIEHHSIM MO3KOBOT'O KPOBOTOKY, & HafiaJli — PO3BUTKOM
1epedpaibHOI AecaTypallii, sSIKy peecTpyioTb metoau NIRS.
Came 11eif MexaHi3M ChbOTOHI PO3MISIIAETHCS SIK OJIUH i3
MPOBITHUX Y PO3BUTKY PaHHIX IicasionepaiifHuX HEBPOIO-
TYHUX i KOTHITUBHMX MOPYIIEHb, X04a CTYITiHb iX KJIIHIiYHO-
ro 3HAYEHHS 1 Hajalli 3aJIMIIAETHCS TIPEMETOM HAyKOBUX
nuckycit. Huzka MetoamyHux i (piziooriyHuX T0CIiIKeHb
OMucye OOIPYHTYBAaHHS Ta KJIiHIiYHE 3aCTOCYBaHHSI TilIpo-
CTaTUYHOI KOPEKILii MOKa3HUKIB apTepialbHOTO TUCKY 3 ypa-
XYBaHHSIM BUCOTH TOJIOBU Haj ceplieM (TiapocTaTUuHUMR
rpagieHT CTaHOBUTH NMpUOIn3HO 0,77 MM pT.CT/CM) (pHcC. 4).

Diznuni migcTaBu Liel KOpeKiil 6a3yl0ThCsl HA 3aKOHO-
MipHOCTSIX TiIPOCTATUKU 1 MOSCHIOOTh, YOMY BUMIPSIHUIA
Ha PiBHI IUIeYa cepeaHill apTepialbHUI TUCK CJIiJ KOPHU-
TYBaTH JJIg aJeKBaTHOI OLIIHKY nepdy3ii TOJTOBHOTO MO3-
Ky B IOJIOXKEHHI «IUISKHOTrO Kpicia» [13, 14]. BusiBaeHo
KOpeJISLIiio MiX ernizogaMu 1epedpaibHOI aecarypallii Ta
nepiogaMu CUCTEMHOI TiMOTeH3i1, 1110 MOCUJIIOE apTYMEHTU
TIPO HEOOXiAHICTh MIATPUMKM aIeKBAaTHOTO apTepialbHOTO
TUCKY TiJI Yac Oorepaliil y MOJ0XEeHHI «IISKHOTO Kpicia»
[4]. TpuBanicTh omepaliii Ta iHTEHCMBHICTb iHTpaoIepalliii-
HUX TeMOIMHAMIYHUX KOJIMBAaHb KOPETIOBAIN 3 TSKKICTIO
KOTHITUBHUX 3MiH, 110 MiAKPECII0€ 3HAUeHHS MiHiMi3allii
yacy B pU3MKOBAHOMY TTOJIOKEHHI Ta CTabiIbHOI TeMOIu -
HaMmiku [6].

He MeHII BaxJIMBUM € BCTAaHOBJIEHUI B3a€MO3B 130K
MiX OB BUpPaXKEHUM 3HUXKEHHSIM LiepeOpajibHOI OKCH-
reHailii Ta paHHiMM KOTHITUBHUMM IMOpYyIIeHHIMU. Yepes
24 TOIVHM TiCJsl ONepaTUBHOTO BTPYYaHHS B TALIEHTIB,
orepoBaHuX g KyroM 80°, BiI3Havanocst BiporigHe mo-
ripleHHs1 pe3yJibTaTiB TecTyBaHHs 3a 1mKanoio MMSE.
KutiHiyHO 11e TpOsIBASIIOCS MOTipIIEeHHSIM KOPOTKOoYac-
HOI ImaM’$ITi, 3HMKEHHSIM KOHIIEHTpallii yBaru i yImoBiIb-
HEHHSM KOTHITMBHMX IpolieciB. He3Baxaroun Ha Te, 110
3a3HavyeHi MopylLIeHHs OyIu IepeBaXKHO JEeTKUMM, BOHU
MiATBEPIKYIOTh TOTeHLIMHWI BIUIMB HaBITh MMOMipHOI iH-
TpaornepaliifHoi uepedbpaibHOi AecaTypallii Ha paHHE He-
WpOKOTHITUBHE BigHOBIeHHs. KpiMm 3MiH 1iepedbpaibHOT
OKCHTIeHallil, OUIbIINI KyT BepTUKaJi3allii acolliloBaBcs 3
MMOBIIBHIIINM IIPOOYIKEHHSIM TIiC/IsI aHeCcTe3ii, HIKIYUMU
MOKa3HUKAMMU SIKOCTi MicCJIsIoTIepalliiiHOTO BiHOBJIEHHS
3a mKano QoR-15 i GiIbIIOI0 YACTOTOIO PO3BUTKY I10-
cTypajibHOI rinoreH3ii. CyKynmHIiCTh IIUX JaHUX JO3BOJISIE
pO3IIsiAaTH KyT MO3ULIIOHYBAHHS He JIMIIE SIK TeXHIYHUI
acIIeKT BUKOHAHHS OIlepallii, a i K OOWH 3 ITOTeHIIiiTHO
MoaudikoBaHUX (aKTOPiB pU3MKY, 1110 MOXKE BIUIMBATH HA
repedir paHHBOTIO ITic/IsIonepauiiiHoro nepiomy [11].

JInst 3BHUKEHHSI pU3UKY iHCYJIBTY pEKOMEHIYEThCS MiJl-
TPUMYBaTU aAeKBaTHUI mepdy3iii-
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HUI TUCK Ha PiBHi TOJIOBHOTO MO3KY
LLIJISIXOM KOPEeKIlii CUCTEMHOT0 apTe-
piaTbHOTO TUCKY 3 YpaxyBaHHSIM Bep-
TUKaJbHOTO TpadieHTa [5].
JlocmimKeHHs 3 BUKOPUCTaHHSIM
TpaHCKpaHialbHOI goruieporpadii Ta
NIRS nokazanu, 1110 HaBiTb MPU HOP-
MaJibHUX nmokazHukax MAP Ha piBHi
ieva 1epedpaiibHa nepdysist Moxe
OyTu HemocTaTHboMO. Lle migkpecioe
HEOOXiIHICTh iIHAWBIAYaJIi30BaHOTO
MiIXOMy 10 BCTAHOBJIEHHS LITbOBUX
3HaYeHb apTePiaIbHOTO TUCKY i MOHi-
TOPUHTY MO3KOBOTO KPOBOTOKY.
CyyacHi ny0uikailii BKa3yiTbh Ha
Te, 10 TEXHiKa YKJIaAKM TallieHTa Ha
oIepaliifHOMy CTOJIi TTOTpedy€e moe-
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PucyHok 4. KniHiyHe 3Ha4YeHHs1 rigpoctaTtu4Hoi KoHuenwyii

TaITHOTO MepPeBeIEHHS B MOJIOKEHHS
«IUISKHOTO Kpicjia» 3 MOCIIiIOBHOIO
OILIiHKOI0 TeMOJMHaMiK1 i MOHITO-
puHry cartypaiiii Mo3Ky (NIRS) y ma-
LIEHTIB 3 MiABUILIEHUM PU3UKOM [2].
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PeTpocnekTrBHI JaHi CBiq9aTh IIPO MOKJIMBY KOPUCTDH BH-
KOPUCTaHHSI MOHITOPUHTY 1SO, ISl BUSIBJICHHS 3HVDKEHHSI
MO3KOBOT'O HAaCUYEHHSI KMCHEM I1Ie O PO3BUTKY KIiHIYHMX
O3HaK iHCcynbTy [5]. BiporigHi Mexi «6e3rmeqyHoro» Kopuao-
Py aBTOPETyJIsLii CUCTEMHOIO i PerioHapHOTO KPOBOTOKY
IS KOHKPETHOTO TALliEHTA, SIKi TapaHTyBaJIu O BiICYTHICTb
HEBPOJIOTIYHUX YCKJIAaAHEHb Y PAHHBOMY Ta BilIaJeHOMY
nepiornepauifHOMYy IIepioi, 3a/INIIAI0THCS HEBU3HAYCHIMMU.
Oco06gMBO HEBiIOMUIT HUXKHIl MOpIr 1iepedpaibHOI aBTO-
peryJIsilii, IpX MepeBUILEeHH] SKOTO MOAaJIbIIe 3HMKEHHS
nepdysii crae Hebe3MeYHNM ISl MalliEHTa, HE3BaXKalouu Ha
BUMOTY Xipypra I1I0/I0 «CyXOro» oreparliiitHoro moJjsi. Inakime
KaXy4du, HEMa€ HaAilfHOTO CIOco0y TOCTEMEHHO po3Me-
JKyBaTU KepOBaHY Il HEKEPOBaHY TiMTOTEH3il0 Ta TPOTHO3Y-
BaTU MOMEHT II€PeX0Iy CYOKOMITEHCallii B JEKOMITCHCALIIIO.

3. MoHiTopuUHr nip yac onepauin y MK

JlesiKi aBTOPH MiIKPECIIOIOTh Pi3HUIIIO MiXK CUCTEMHM -
MU ITIOKa3HMKaMU caTypallii Ta perioHapHMMU ITOKa3HUKa-
MM MO3KOBOTO HACUYEHHSI, IEMOHCTPYIOUHU, 1110 HOPMAJIbHI
CUCTEMHIi 3HAaYEHHSI HE TapaHTYIOTh aJeKBAaTHOTO Liepe-
OpanbHOro KrcHeBoro 3abe3nedyeHHs [4]. CydacHi 1my0Jti-
Kallil peKOMEeHIYIOTh BAKOPHMCTOBYBAaTH KOMOiHAIIi10O CTaH-
JapTHOTO MOHITOPUHIY (HeiHBa3uBHUI a00 iHBa3MBHUI
apTepiaibHUI TUCK, MYJIbC, eJIeKTpOoKap/iorpama, myjib-
COKCHUMETpisl) 3 MOHITOPUHIOM liepeOpaaibHOI OKCUTeHallil
3a norromororo NIRS. lle mo3Bossie cBOEYaCHO BUSBISATH
Jecatypallito MO3Ky abo rirmosoJjemito [9]. Ha puc. 5 nogaHo
cxeMaTUyHe 300pakeHHs MPUHIIMIY MOHITOPUHTY liepe-
OpaJIbHOI OKCHUTEHAIlil METOJOM CIEKTPOCKOITii B OJIMKHBO-
My iH¢ppayepBoHOMY giana3oHi (NIRS).

Okpemi nybJtikallii peKOMeHIyI0Th BCTAHOBJIOBATH ap-
TepiaJlbHUU TpaHCIblOCEP a00 3aCTOCOBYBATH TiAPOCTATUY-
HY KOPEKIIi0 apTepiaIbHOTO TUCKY IO PiBHS 30BHIIITHBOTO
CJIyXoBoro oTBopy [2]. ¥ moctymnHiii giteparypi BinzHayaeThb-
cs1 BapiaOeIbHICTh Y BU3HAYEHHI LTbOBUX 3HAYECHD apTepi-
aJIbHOTO TUCKY i TiJIX0/ax 10 MOHITOPUHTY lLiepedpasbHOT
nepdysii, 1110 YCKIIaAHIOE TTOPIiBHSIHHS Pe3yJIbTaTiB Pi3HUX
nocikeHb. MOHITOPUHT i3 3aCTOCYBaHHSIM TpaHCKpa-
HianbHOT okcumeTpii (rSO,) abo iH-

19 xB), 1110 MiAKPECTIOE BAXJINBICTh MOHITOPUHTY MO3KO-
BOTO KMCHEBOTO 3a0€3IeUeHHs MiJ Yyac TaKuX omnepariii
[4]. Pytunne 3actocyBanHst NIRS y mopocianx Moxe Oyt
KOPUCHMM Y TPYIax MiBUIIEHOTO PU3UKY (CEpLEBO-CY-
IVHHI 3aXBOPIOBAaHHS, aHEMisl, BeJIMKi MO3ULIiiiHiI 3MiHU),
OJIHaK CJIifi BpaxoByBaTu OajlaHC KOpucTi i BuTpart [15].
AHaJi3 BUNaaKiB mepionepauiifHoro iHCyJbTy B MaLliEHTIB
y TIOJIOXKEHHI «IJISDKHOTO Kpiciia» IEMOHCTPYE HEeIOoCTaT-
HIO YHi(hiKallito MOHITOPUHTY liepeOpaabHOi repdy3ii, 1o
YCKJIATHIOE PaHHE BUSIBJICHHSI KPUTUYHUX 3MiH [5].

4. Bubip metoAy aHecrtesii

AHecTte3siosioriuHe 3a0e3MedyeHHs] onepaTUBHUX BTPY-
yanb y [1I1K Moxxe 31iiicHIOBaTHUChH i3 3aCTOCYBaHHSIM Pi3-
HUX METOIMK aHecTe3ii. HalimommpeHimmm BapiaHTOM €
3arajibHa aHecTe3isl 3 Miopesakcallieto Ta ITYYHOI BEHTH -
JIAITEIO JIeTeHb, sIKa MOXe TIPOBOIUTHUCS SIK 3 BAKOPUCTAH-
HSIM IHTaJISILIIAHUX aHECTETUKIB, TaK i B peXXUMi TOTaJIbHOT
BHyTpilIHboBeHHOI1 aHecTe3ii (TIVA) abo ix komOiHailii.
3 MeToro onTuMi3allii iHTpa- Ta MicasonepaniiiHoro 3He-
0OJII0OBaHHSI 3arajibHa aHeCTe3is HepinKo KOMOIHYEThCS 3
MEeTOJaMM PeTrioHapHOI aHeCTe3il.

AJIBTEpHATUBHUM ITiJIXOJIOM € BUKOHAHHSI OIepaTUBHO-
ro BTpy4YaHHS B yMOBaX perioHapHOl aHecTe3il 3 BHYTpilll-
HbOBEHHOIO aHajrocealien abo 6e3 Hei 3i 30epekeHuM
CTIOHTAaHHUM AUXaHHSM MallieHTa.

Bubip criocoby 3abe3neueHHs TPOXiTHOCTI JUXaTbHUX
LIJISIXiB TaKOX Bapilo€ 3ajieXKHO Bil 0OpaHOI METOAUKU
aHecTe3ii, 0COOIMBOCTEN ONEPATUBHOTO BTPyYaHHSI Ta iH-
NUBIiTyaIbHUX XapaKTepUCTUK MalliEHTa i MOXe BKJII0YaTH
iHTyOAaIlil0 Tpaxei, BAKOPUCTAaHHS HaAropTaHHUX 3ac00iB
3a0e3MneyeHHs! MPOXiIHOCTI AMXATIbHUX HUISIXiB (JJapuHTe-
aJbHUX MACOK), a B OKPeMUX BUIAAKaX — 3aCTOCYBaHHS
opodaprHTeabHNX i Ha30(hapUHTeaTbHIX MMOBITPOBOMIIB.

3arajibHa aHeCTe3isl 3aIUIIAEThCS HANOIIbII MOIIN-
PEHUM METOJIOM aHECTE3i0JIOriYHOTO 3a0e3MeYeHHs ore-
paTUBHUX BTPYYaHb Ha IuIedoBoMy cyrio6i B ITITK. i
OCHOBHMMM MepeBaraMu € MOBHE BUKIIIOUEHHS CBiTOMOCTI
nailieHTa, MOXJIMBICTh 3a0€e3MeYeHHsI KOHTPOJIbOBAHOI BEH-

INX METOAIB HEIHBAa3UBHOI OLIIHKU
MO3KOBOTI'0 KMCHEBOTO 3a0e3IeuyeHHSs

NIRS (NEAR- INF_RARED SPECTROSCOPY) - LLEPEGPA/TbHA OKCUMETPIS
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JNEMOHCTPYE TOTeHIIiaJl pPAHHBOTO BU-
SIBJIEHHST KpUTUYHKX 3MiH, TTPOTE O~
TpeOye cTaHAapTU3allii Ta MoJaIbIIOl
Banmimanii [8]. CucTeMaTUYHUIA OTJISI
i MeTaaHaJli3 MiITBePIXKYIOTh, 1110 MO-
HITOPMHT 1iepeOpaaIbHOI OKCUMETPil
3a0e3meuye pernpe3eHTaTUuBHI JaHi
po perioHaHapHYy caTypallilo MO3KY
Ky AiTel, Tak i B nopociux [15]. Pe-
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TWIALII JIeTeHb, aleKBaTHOI MiopejIaKcallil Ta HepyXOMOCTi
ornepauiifHOro 1oJis, 10 CTBOPIOE ONTUMAaJIbHi YMOBU PO-
0OTH [UIs1 XipypridyHOoi Oprraay, 0CoOOIMBO I Yac TPUBAINX
i TEXHIYHO CKJIaIHUX PeKOHCTPYKTUBHUX BTpyYaHb. Pazom
3 TUM 3aCTOCYBaHHSI i30J1bOBaHOI 3arajibHOI aHeCTe3il YacTo
CYIIPOBOIKYETHCSI HEOOXITHICTIO 3aCTOCYBAHHS OLTBIINX
1103 TIMHOTUYHMX Ta OMiOiMHMX MperapartiB, 110 MOTeHLIIITHO
MOKe 301JIBIIYBAaTH PU3NK reMOAMHAMIYHOI HeCTa0IbHOC-
Ti, micasionepauiiiHoi HyIOTH i OJIIOBaHHSI, pecHipaTOpHOI
JIerpecii, MopylIyBaT TailM-MeHEIKMEHT OIepalliiiHoO1,
MOIOBXKYBaTH BiTHOBJIEHHSI TTiCJIsT aHeCTe3il.

IloennaHHs 3arajibHOI aHeCTe3ii 3 perioHapHUMU Me-
TOAMKAMU PO3TJISIIAETHCS SIK CyYaCHUI MyJIBTUMOIATbHU I
MiIXig 10 aHEeCTe3100riYHOTo 3a0e3neyeHHs1. BUukoHaHHs
0JIOKa/IM TIJICYOBOTO CTUIETEHHSI I03BOJISIE ICTOTHO 3HU3UTHU
iHTpaornepauiifHy noTpedy B iHTAISLIAHUX i BHYTPILIHbO-
BEHHMX aHECTeTUKAaX, MiHiMi3yBaT! 3aCTOCYBAaHHS OITiOIIiB i
3a0e3neunTH e(DeKTUBHE TTicsionepalliiiHe 3HeOOOBaHHS.
3aBasgKU 1IbOMY KOMOiIHOBaHa aHECTe3isl CTBOPIOE YMOBU
IIJIST peastizaliil KOHIICIIIIiT MaJIOOITioiqHOI a00 omioin-30epi-
raloyoi aHecTtesii 6€3 BTpaTu MepeBar 3arajibHol aHeCTe3il,
30KpeMa HamiltHOI IIPOTEKIIii MTPOXiTHOCTI AUXATBHUX IS~
XiB Ta afeKBaTHOI Miopeiakcalii.

I3o5bOBaHa perioHapHa aHeCTe3isl TAKOX € e(peKTUBHOIO
aJIBTEpPHATUBOIO 3arajibHiil aHecTe3il B OKpeMMX KaTeropiit
naiieHTiB. BoHa 3a0e3reuye BUCOKOSIKICHY iHTpaorepa-
LiliHY aHaJIre3i10, BUpaXKeHUH TicsionepaliiiHuil aHaire-
TUYHUH eDEKT i crpusie 3MEHIIEHHIO MTOTPEOU B CUCTEMHUX
aHasireTukax. biiokana Moxe BUKOHYBATUCh SIK OHOPa30-
BOIO iH’€KIIi€l0 MiclieBOro aHecTeTuka (single-shot), Tax i
3 BUKOPUCTAHHSIM MEPUHEBPAIbHOIO KaTeTepa JJisl po-
BelIEHHS TPpUBaJIoi Oe3IepepBHOI aHaITe3il, 110 € 0COOJIUBO
JTOUTBHUM TIC/Isl TPABMATUYHUX PEKOHCTPYKTUBHUX BTPY-
YyaHb 200 TOTaJbHOI apTPOTUIACTUKHU TIJIEYOBOTO CYTJIo0a.
Pa3oM 3 TUM BUKOHAHHS ONlepaTUBHUX BTPyYaHb B yMOBaX
1301bOBaHOI peTioHapHOI aHeCTe3ii Ma€e eBHI 0OMEXKEHHSI.
[TatieHT 3aMuIIa€THCS TPUHANMHI YaCTKOBO MPUTOMHUM,
a TpuBaJie repeOyBaHHS Y BUMYLIEHOMY HamiBCUASIUYOMY
MOJIOKEHHI HEPIZIKO CYTTPOBO/IKYETHCSI PO3BUTKOM JUCKOM-

¢opTy, BiTUyTTIM OHIMIHHS YM OOJIIO B JUISHII IOIIEPEKY
i/abo cimHMIIb, OCOOJMBO TIijJl Yac onepaliiii TpUBaIiCTIO
noHan 60—90 xB. YHacIimoK 1IbOro BUHUKAE TPUPOIHE Oa-
>KaHHST 3MiHUTH TTOJIOXKEHHS Tijla, 1110 MOXKe YCKJIaTHIOBATH
poOOTY Xipypra i HeraTMBHO BIUIMBATHU Ha Oe3MeKYy i SIKiCTh
BUKOHaHHS onepallii. Kpim Toro, perioHapHa aHecTe3ist He
3aBXX/IM 3a0e3Ieuye MOBHOLIIHHY MiopeJiaKkcallilo, 1110 TaKOoX
MOXe 00MeXyBaTu KOM(OPTHICTh BUKOHAHHS OKPEMUX
eTarliB orepaTUuBHOTO BTpydaHHs. CaMe TOMy perioHapHa
aHecTe3is B OUIBIIOCTI BUNIAAKIB MOEAHYETHCS i3 cemalliero
pi3HOT MTMOWHU, METOIO SIKOi € 3abe3rneyeHHs (hi3uIHO-
ro Ta MCUXOJOTiYHOro KOM(OpPTY Malli€HTa, MOJIIIIEeHHS
MEePeHOCUMOCTI BUMYIIIEHOTO TTOJIOKEHHS i 3amo0iraHHs
HebaXkaHUM pyxaM IIi yac orepartii.

BomHouac 3acrocyBaHHs cemailii 3i 30epeXkKeHUM CIIOH-
TaHHUM JUXaHHSIM MOTpedy€e 0COOJIMBOI yBaru aHecTe3io-
JIora, OCKiJIbKM MOTJIMOJIEHHST CeIaTUBHOTO e(eKTy MOXKe
CYIIPOBOJIXKYBAaTHCSI PO3BUTKOM OOCTPYKIIii BEPXHIX IM-
XaJIbHUX IIUISIXiB, TIMOBEHTWIALIII Ta €Mi30/iB AecaTypallii.
VY 3B’s3Ky 3 LIUM Oe3IeuHe MPOoBeJAeHHS TaKUX BTpyYaHb
MoTpedye PeTeIbHOTO MOHITOPUHTY HE JIUILIE TOKa3HUKIB
reMoAMHaMiK1 Ta OKCHUTeHallil, a ¥ TIIMOMHU cenallii, iH-
MUBiTyaJIbHOTO Min00py KOMOiHalIil ceMaTUBHUX Ta aHaJl-
reTUYHMX MperapariB, sIKi 3a0e3IeUy0Th JOCTaTHiil piBeHb
KoMdopTy 0e3 MPUTHIYECHHS 3aXUCHUX pedIeKCiB, a TAKOX
MOHITOPMHIY CIIOHTAaHHOI BEHTUJISILLIL 32 TOIMTOMOTIOIO Karl-
HOMeTpii Ta KarHorpadii B peK1Mi peaJbHOTO Yacy.

JlomaTKoBi BiZOMOCTi 1100 poJii aHEeCTe3i0J0TiuHO1
cTpaterii HaBeneHi B gociimkeHHi Acikel et al., y skomy
OILIiHIOBABCS BIUIMB 3arajibHOI Ta perioHapHOi aHecTe3il Ha
IMOKAa3HUKM liepedpaibHOI OKCUTEHAIIil ITiJ Yac apTPOCKO-
MiYHUX BTpy4YaHb Ha 1iedoBomy cyriobi B [TITK. ABtopu
BCTAaHOBWJIM, 1110 MALli€EHTH, SIKi ITepeOyBaJIM ITil 3arajibHOI0
AQHECTE3i€10 3 MTPOBEACHHSIM IITYYHOI BEHTWISAIIII JIeTeHb,
JIEMOHCTpPYBaJIM OiJIbIII BUPAXXKEeHE 3HUXEHHS TTOKa3HUKIB
perioHapHOI HepedpaIbHOI caTypallii ITic/IsI IepeBeIeHHS Y
BepTUKAaJi30BaHe MOJ0XeHHs1. HaToMicTb y rpymi Mixkapa-
OMHYacTOI O10Kau 3i 30epexkeHNMM CIIOHTAHHUM ITUXaHHSIM
3MiHM LIepeOpaibHOI OKCUTEHAllil Oy MEeHIII BUPaKeHU -

MM, a MoKazHUKU SO, 3anuinanucs

MOPIBHAHHA [BOX KOHLIENLIA

3ATANBHA AHECTE3IA

IATANEHA AHECTEIR:

POJIb METOAMUKU AHECTE3IT Y NMONIOXEHHI «MNSXKHE KPICNO»

PETIOHAPHA AHECTE3IA

31 IBEPEMEHMM CNOHTAHHWM QHXAHHAM

PEFIOHAPHA AHECTEIR 31 IGEPEMEHUM OUXAHHAM;

CTaOLTbHUMHU YIIPOIOBXK OIEPATUB-
HOTO BTpyJaHHs [16].
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et al. (2023) mpoaHaIi3oBaHO pe3yJbTaT JiKyBaHHSI 150
MAali€HTIB, IKUM BUKOHYBaJIU apTPOCKOMIYHI BTpPYYaHHS
Ha iegoBoMy cyrno6i B IIIIK. INamieHTiB Oyno po3momi-
JIEHO Ha JIBi Pi3Hi rpyIu: y Mepliliii 3aCTOCOBYBAJIM TOTAIbHY
BHYTPIIIIHbOBEHHY aHeCTe3il0 MpornodooM, TOMi K y Ipy-
il BAKOPUCTOBYBAJIM TPAIUILliliHy 30a1aHCOBaHY 3arajbHy
aHecTe3ilo, 1110 BKJII0Yaia KOMOiHallil0 BHYTPIIHbOBEHHUX
Ta IHTASILIAHUX aHEeCTEeTHUKIB 3 iHTyOAaIIi€l0 Tpaxel Ta Impo-
BEIEHHSIM IITYYHOI BEHTWJISILIL JIETeHb. YCiM MallieHTam B
000X rpynax BUKOHYBaJIM MixKApaOMHYACTY OJIOKAIY IIJIe40-
BOTO CIIETEHHSI, 1110 TO3BOJIMJIO MiHIMI3yBaTH BILJIUB ITiCIsI-
orepauiitHoro 6oJito0 Ha AOCIKYBaHi KJIiHIYHI TOKa3HUKMU.
3a pesysibTaTaMu JOCTiIKeHHSI BCTAHOBJIEHO, 1110 3aCTO-
cyBaHHs TIVA acolitoBangocs 3i CTaTUCTUYHO 3HAYYIIIUM
CKOPOUYEHHSIM Yacy paHHbOTO TICsI0TepalliiiHOro BiTHOB-
JieHHs1. TpuBasticTh nepeOyBaHHS MALliEHTIB y MajaTi Mpo-
OymKeHHs craHoBmIa 53,2 £ 32,9 xB ipotu 65,8 + 41,3 xB
y Ipyni TpaauiiiiHoi 3araiibHO1 aHectesii (p = 0,037). Kpim
TOTO, Yac Bijl 3aBepIIEHHS ONEepaTUBHOTO BTPYYaHHS 110
TepeBeeHHSI Malli€HTA 3 OIlepalliifHOI TAKOX OYB MEHIIIUM
y rpymi TIVA (6,5 &+ 3,5 xB ipotu 8,4 + 6,3 xB; p = 0,021).
Bapro BigzHaunTH, 1110 aBTOPU TaKOX aHAJIi3yBaIu iHTpa-
omnepalliiiHi TOKa3HUKW reMoArHaMiku. He3Baxkaouu Ha
TEHCHIIIO IO IMiATpUMAaHHS A0 BUIIOTO CepPeaHbOro
aprepiasibHoro TUCKyY B Tpymi TIVA (87,1 = 11,4 MM pT.CT.
npotu 85,0 = 9,3 MM PT.CT.), CTATUCTUYHO 3HAUYIIUX Bill-
MIiHHOCTEM MixX rpyrnaMu oTpuMaHo He oyio (p = 0,22) [17].
He3sBaxarouu Ha Te, 1110 aBTOpY 0OrOBOPIOIOTH MOTEHIIMHI
nepeBaru TIVA mono kpaioro 30epexkeHHs 1iepedpaabHOl
aBTOpPETYJIsiLii Ta MO3KOBOIO KPOBOTOKY, Y JOCTiAXKEHHI He
OpPOBOAUBCS Oe3MocepenHili MOHITOPUHT HepedpaaibHO1
OKCHUTeHallii, 1epedpaibHOi repdy3sii a0 MoKa3HUKIB aB-
ToperyJsiii. BincyTHiCTh OLIIHKM perioHapHOi Liepedpalib-
HOI caTypallii He J03BOJIsSI€ 3pOOUTH OCTAaTOUHI BUCHOBKM
1100 BIUIMBY BUOOPY aHECTETUYHOI METOAMKHU HA PU3UK
PO3BUTKY LiepeOpanbHOi mecartypamii. Ille oO0rpyHTOBYE
HEOOXiTHICTh MPOBEIEHHS MPOCTIEKTUBHUX AOCTIIKEHb 3
KOMILIEKCHUM MOHITOPMHIOM CUCTEMHOI TeMOAMHAMIKH,
nepeOpaIbHOI OKCUTEHAIIil Ta MiC/IsIoIIepaiifHOT KOTHITUB-
HOI (hYHKIIii, 1110 JO3BOJIUTH OiJIbII 00’ €KTUBHO OLIIHUTH T1e-
peBaru pi3HUX METO/IiB aHECTE310I0TIYHOTO 3a0e3MeYeHHS
B JJAaHOI KaTeropii mari€eHTiB.

Jlesiki aBTOpM BiA3HAYAIOTh, IO MiABUINEHUN PU3UK
emi30/IiB apTepiajbHOI MIOTeH3ii1-0paguKapiii acoLitoBaBCs
3 BUKOHAHHSIM 0JIOKaJ1 TIJIEUOBOTO CTUIETEHHS B TOEAHAHHI
i3 3araJIbHOIO aHEeCTe3i€10, IMOBIPHO, Yepe3 CUHEPTIYHUI
BIUUIMB Ha CUMIIAaTUYHY HEPBOBY cuctemy. Ha Hairy nym-
Ky, HaBeJIeHi pe3yJIbTaTu CJIil pO3IJISiAaTh 3 ypaxXyBaHHSIM
CY4aCHOTO PO3BUTKY TEXHOJOTili perioHapHO1 aHecTe3il.
Illupoxe BpoBaIKeHHS yIbTPa3ByKOBOI HaBIrallii CyTTeEBO
MiIBUIIMIIO TOYHICTh Bi3yasri3ailii HepBOBUX CTPYKTYp, 110
Jlajio 3MOT'Y BUKOHYBATu OJIOKaau OiJIbII CEJIEKTUBHO Ta
BUKOPUCTOBYBAaT! MEHIII 00’€MU MiCIIeBUX aHECTETHUKIB
0e3 BTpaTH KJIiHiYHOI €(DeKTUBHOCTI. TeopeTUUHO 11e MOXe
CTIPUSITU 3MEHILEHHIO CTyTeHsI He0aKaHOI CUMMATUYHOT
OJI0Kaay Ta, BIAMOBIAHO, 3HU3UTU MMOBIPHICTh PO3BUTKY
reMOIMHAMIYHUX TTOPYIlIeHb, 30KpeMa apTepiajibHOI Tilo-
TeH3ii Ta Opagukapmii. BogHovac 1ie mpuryiieHHS HoTpedye
MOIAJIBIIIOTO MiATBEPAXKEHHS B IPOCIEKTUBHUX KITiHIYHUX
TMOCJTIIKEHHSIX, OCKIIbKY BIUTUB YJIBTPa3BYK-KEPOBaHUX

METOAMK Ha 9aCcTOTY 3a3HaYCHUX YCKITaTHEHD 3aJTUIIAETHCS
HEJIOCTAaTHbO BUBYCHUM.

Inmykuis aHecTesii Ta TOYaTKOBI MO3UIIIMHI MaHITYIsI-
il — TIepioay MiABUILEHOTO PU3UKY IIOJ0 BUHUKHEHHS
eMi30/IiB apTepiaJibHOI TiMOTeH3ii-OpaauKapiii, 1110 BUMa-
ratoTh 0OCOOJMBO PETEILHOTO MOHITOPUHTY [10].

PerionapHa aHecTe3ist BepXHbOI KiHILIIBKM (MixKIpaOuH-
YacTuii OJI0K/HAIKIIOUMYHNKN 0JI0K/OJI0K IUITHOTO CILIe-
TEHHS1) T03BOJISIE:

— 3MEHIINUTH iHTpaoIlepaliifiHy IoTpedy B CUCTEMHUX
aHeCTeTHUKax;

—3HU3UTHU YaCTOTY FeMOAMHAMIYHUX KOJIMBaHb;

— 3a0e3meynTy e(MeKTUBHUIN MicasonepauiiHui
KOHTPOJIb 00JTIO.

5. BEHTUASLINHA cTpaTeris

[NonoxeHHs «IUISKHOTO Kpica» 3a3BMYail MOKpaIILy€e
BEHTWISILIITHO-TIepdy3iiiHi CTiBBiAHOIIEHHS i (DYHKIIiO-
HaJIbHY 3aJIMIIIKOBY EMHICTh JIeTeHb, MPOTe (hiKcallisl ro-
JIOBU Ta TLJIEUOBOTO IMOsICa MOXE YCKJIQIHIOBATU JOCTYII
0 MTUXaJbHUX LISAXiB. PEeKOMEHAOBaHO KOHTPOJbOBAHY
BeHTWIsILIO 3 MOHiTOoprHTOM EtCO, i SpO,, 0co611BO npu
KOMOiHOBaHili aHecTe3il Ta TpuBaJiii onepallii.

Ilix yac onepatuBHux Brpy4yaHsb y I1I1K 3a0e3neueHHs
aZIeKBaTHOT BEHTWISILIIT Ma€ 3HAUYCHHS He JIMIIe JUTS TTifT-
TpUMaHHS HOPMaJbHOI'O ra3000MiHY, aje i 111 30epexkeH-
HSI HOpMaJIbHOI 1iepedpaibHol nepdy3sii Ta okcureHarii.
OcTaHHIMU poKaMu BEHTUJISILIIHY CTPATETiio PO3MIISIIAOTh
SIK OMH 3 He0araThoX (DakTOpiB, IKUI1 aHECTe3i0JI0T MOXKe
aKTUBHO MOIUGIKyBaTH JIJIs SMEHIIIEHHSI pU3UKY PO3BUTKY
LepedpaibHOI AecaTypallii. Ha BimMiHy Big aHaTOMIiYHUX i
MO3ULIMHUX YNHHUKIB, TTapaMeTpy ITYYHOI BEHTUJISIIIIT
MOXYTb 3MiHIOBaTUCS MPOTSTOM YCi€l omepallii BiAIIOBiTIHO
IO KJIiHIYHOI CUTYyallil, III0 POOUTH iX BaXKJIUBUM iHCTPY-
MEHTOM iHTpaoTnepaliitHoro KoHTposo. OcobMBY yBary
LIbOMY TUTAHHIO TIPUIIEHO B CUCTEMATUYHOMY OIJISI/II Ta
MeTaaHaii3i Tantry et al., gKi mpoaHaIi3yBain pe3yiabTa-
1 20 KITIHIYHUX TOCIIIKEHb i3 3araJlbHOIO KiJIbKICTIO 786
nauieHTiB, orepoBanux y [1ITK. Meroto po6otu 6yso Bu-
3HAYUTU €(PEKTUBHICTb Pi3HUX NPOMITaKTUYHUX 3aX0/IiB
IIO0 3aITo0iraHHs HepeOpalibHii AecaTypallii, cepel SKIxX
OLIiHIOBAJIMCSI TeMOAMHaMiYHa MiATpUMKa, BUOip Bazompe-
COpIiB, 3aCTOCYBaHHSI MOHITOPUHIY LiepeOpaIbHOI OKCUTE-
Hallii, a TaKOX Pi3Hi MiAX0AW 10 BEeHTUJISLII JiereHb [18].
3a pesyabTaTaMy aHalli3y aBTOPM AiMIILJIM BUCHOBKY, 1110
OJIHUM 3 HaWOiNbIl e(heKTUBHUX 3aXOIiB MPOodiIaKTUKN
LiepedpasibHOI AecaTypallii € miaATpuMaHHs (Pi3ioaoTiYHUX
a00 ITOMipHO MiABUILEHWX 3HAYeHb MapIiaJJbHOIO0 TUCKY
BYIJIEKMCIJIOTO Ta3y. Y TOCTIKEHHSIX, BKIIOYEHUX 10 MeTa-
aHauizy, nigrpumanHsi EtCO, Ha piBHi 61u3bko 40—42 MM
PT.CT. CYIIPOBOJIXKYBAJIOCS BULIIUMU TTOKa3HUKAaMU peTio-
HapHOI 1iepeOpalibHOIT caTypallii MOPiBHSAHO 3 MallieHTaMu,
y SIKUX BUKOPUCTOBYBAJIMCS TPAAUIIIHHO HUXKYi 3HAUCHHSI
EtCO,. BonHovac BeHTUJISILIISI 3 PO3BUTKOM TilTOKAaIHii aco-
1IiroBajacs 3i 30LIbIIEHHSIM YaCTOTH €ITi30/IiB LIepeOpaibHOT
JecaTypallii micys epeBeleHHs MalliEHTIB Y BEpTUKaIi30-
BaHE MOJIOXKEHHSI.

[Mo3uTuBHMIT BILUIMB MiATPUMAHHSI HOPMOKAITHi1 abo
JIETKOI rinepKarHii MosSICHIOETbCSI 0COOIMBOCTSIMU PETYJISILIL
MO3KOBOTO KpoBoo0Oiry. [lapiiianbHuil TUCK BYTJIEKUCIOTO
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razy € OMHAM 3 HAUITOTYKHIIINX (Di3i0JI0TiYHUX PerysTo-
PiB TOHYCY LiepeOpasibHUX CyAuH. He3HauHe migBUILleHHS
piBHs CO, NpUBOAUTD 10 IMIaTallii MO3KOBUX apTepiol,
301IbIIIEHHS 11epeOpaTbHOTO KPOBOTOKY Ta TOJIITIIIEHHS
JIOCTaBKU KUCHIO 10 HEPBOBOT TKAaHUHU. | HaBMaku, HaBiTh
nomipHe 3HUKeHHs1 PaCO, BUKIIMKa€e Ba30KOHCTPUKIIiIO
LiepeOdpaIbHUX CYMH, 10 CYMPOBOIXYETHCS 3MEHILLIEHHSIM
MO3KOBOTO KPOBOTOKY (pHuc. 7).

B ymoBax IT1K, konu uepedbpanbHuii nepdysiitHuii
TUCK JOAATKOBO 3HMXKYETHCSI BHACIIOK I'paBiTalLliiiHOTO
rpami€HTa MiX cepiieM i TOJJOBHUM MO3KOM, Iieif MeXaHi3M
MOXe HaOyBaTH O0COOJIMBOro KJIiHiYHOro 3HaueHHs. BapTo
BiJI3HAYUTH, 110 aBTOPU HE PO3TJISAAIOTh BEHTWISLIMHY
CTpaTerilo i30J1bOBAHO Bill iHIIMX KOMIIOHEHTIB aHEeCTe3i-
oJioriyHoro 3abe3neyeHHsa. EQekTuBHICTh minTpruMaHHS
HopMaJibHUX 3HaYeHb EtCO, 3HaUHOI Mipo0 3aIeKUTh
BiJl OHOYACHOIO 3a0e3MeUYeHHs aJleKBATHOTO CEPETHHOTO
apTepiaJibHOTO TUCKY, MiATPUMAaHHS CepLIEBOrO BUKUIY i
CBOEYACHOI KOPEKIlil reMOAMHAMIYHUX MTOPYIIEHb.

6. NMpodiAAKTUKAO YCKAOAHEHDb

CucrteMaTUYHUI OTJISN i MEeTaaHaIi3 IMiATBEPIXKYIOTb,
1110 MPEBEHTUBHI 3aX0M 3HUXYIOTh YaCTOTYy iHTpaorepa-
LiMHUX eMi30/iB LiepedpabHOi AecaTypallii B Ialli€HTIB,
OIEPOBAHMX Y MOJIOKEHHI «IUISKHOTO Kpiciia» [18]. B okpe-
MUX JOCJIIKEHHSIX OLIiHIOBAJIM MPO(iTIaKTUKY apTepialb-
HOI TMOTeH3ii NUISIXOM MiAHSATTS HiT, TpOTe OTPUMaHi 1aHi
CBigYaTh MPO BiICYTHICTb CYTTEBOrO BILIMBY 1i€l MaHiMy-
JISILIT Ha iHIIMASHTHICTh iIHTpaoIlepaliifHol TimoTeHsii [2].
3acTocyBaHHsI Ba30IpecopiB sl KOPEKIIil apTepiaibHOT
TiMOTEeH3il B MOJ0XEHHI «IUISIKHOTO Kpicia» € e(DeKTUB-
HOIO CTpaTeTi€lo0, ajie pillleHHs ITOBMHHO OaJlaHCyBaTH MixK
KOpEKIIi€l0 CUCTEMHOTO TUCKY Ta pU3MKOM HaJMipHOI Ba-
30KOHCTPUKIIii, IKa MOXe 3HU3UTH MO3KOBHIT KPOBOTIK [8].
JlesskuM aBTOpaM BIaJIOCh MOKA3aTH, 1110 CBOEYACHA iHTEp-

BEHIIIST (KOpEeKIlis apTepiaTbHOTO TUCKY, KOPeKilis 00’ eMy,
3aCTOCYBaHHS Ba30IPECOPiB) MOXE IIBUIKO HOPMaTi3yBaTH
rSO, i NOTeHUiTHO 3HU3UTU PU3UK TPUBAIUX HEBPOJIO-
rivHux Hacainkis [4]. [Mo3uuiitHi Kopekilii (3MeHIIIeHHS
KyTa MigHITTS Ty1y0a a00 TUMYacOBe MOBEPHEHHSI B OiJIbII
TrOpU30HTaTbHE MOJIOXEHHs ) e(heKTUBHI JIJI51 BiTHOBJIECHHS
SO, i 3HUKEHHS PU3UKY MPOTPeCcyBaHHS LepedopabHOT
nmecarypaiiii [7]. ABTopu aKIIeHTYIOTh yBary Ha HeOOXiTHOCTI
MIKIUCLUIITIHApHOI KOMYHIKaIlil Mi>K aHEeCTe3i0J10roM i
Xipyprom o0 ONTUMaJIbHOTO KyTa MOJOXKEHHS Ta MOMEH-
TiB, KDUTUYHUX JUISI TEMOAMHAMIKM [2].

OCHOBHI cTpaTerii 3MeHIIeHHSI PU3UKY YCKIaTHEHbD:

— IHAMBIAyaji3allis UiTboBUX MoKa3HUKiB MAP Ha piB-
Hi MO3KY;

— perenbHUit MoHiTOpUHT 1SO,, SpO,, MAP, EtCO,;

— CBO€YACHe KOperyBaHHs TiMMOTEH3i1 Ba3oMpecopamMu;

— KOMOiHOBaHiI METOAY aHECTE3il;

— HagiliHe ¥ Oe3MevHe ITO3UIiIOHYBaHHS IMalliEHTa Ha
orepaluiifHoMy CTOJIi;

— MO3UILIHI KOpeKIlii — 3MEeHIIeHHS KyTa ITiTHITTS
TyJly0a a00 TUMYACOBE ITOBEPHEHHS B OiIbII TOPHU30HTAIb-
HE TOJIOXKEHHS.

HamioHanbHi orisiaoBi MmyOJikallii TakoxX IiATBep-
JKYIOTh JOUIBHICT iHTerpalii 1yX IiIX0MiB y cTaHaapT
aHeCTe3i0JIOriYHOTOo 3a0e3MneUeHHs onepalliii Ha TIe40BO-
MY CyIJ100i Ta BepXHiil KiHIIiBLIi B IOJOXEHHI «ILISIXKHOTO
Kkpicia» [18].

[Mopsa i3 npodinakTHKoO reMoAMHaMiYHUX OPYIIeHb
He MEHII BaXJIMBE 3HAUEHHS Ma€ iX CBOEYaCHa KOPEeKILisi
micyist BAHUKHEeHHs1. Ha Hany nymKy, onHUM 3 Haiteek-
TUBHIIIIMX TOYATKOBUX 3aXO0/IiB IIPU PO3BUTKY iHTpaoIiepa-
1LiiTHOT apTepiajbHOI TiMOTEeH3il B MalliEHTIB, OMePOBaHUX
y I1IIK, € HeraiiHe 3MeHIIIEHHSI CTYIIeHsI BepTUKaTi3allii
ornepaliifHoro croia abo TUMYacOBE MOBEPHEHHS TallieHTa
10 OiNbII TOPU3OHTATBHOIO MOJOXEHHs. Takui miaxis
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Hs 3 TOTPUMaHHSIM IIPUHIIUIIIB €TaITHOI BepTUKAJIi3allii.
Tomy, Ha Hamy TyMKy, pero3uiliOHyBaHHSI Malli€HTa CIif
poO3MIsiaTH SIK MepuIuii HeMeIUKAMEHTO3HUN eTan Ko-
peK1ii iHTpaoIlepaliifHOi TeMOIUMHAMIYHOI HeCTa0iTbHOCTI
B [TITK.

Bomnouac mocBim Hamoi KJIiHIKM CBiZUYUTH, IIO
HEBiJI’€EMHOI0 CKJIaJlOBOIO MiArOTOBKU A0 OINepaTUBHUX
BTpy4ansb y I1I1K € 3aBuacHa roTOBHICTb 10 HeraiftHoi dap-
MAaKOJIOTiYHO1 KOPEKIlil reMOAMHAMIYHUX MOpYyIIeHb. 13
LIi€I0 METOIO PO3UMHM Ba30IPECOPIB MOLIIBHO TOTYBATH 10
MoYaTKy orepallii Ta TpuMaTH 0e31mocepeHbO Ha poOoYOMY
aHecTe3ionoriyHoMy Miciii. Takuii opraHizauiiHURA MiAXig
TTO3BOJISIE MiHIMi3yBaTH 4acOBY 3aTPUMKY MiXK BUSIBJICHHSIM
apTepiajibHOI TIMOTEH3il Ta MOYAaTKOM il KOpPEKIIii.

Ha namy nymKy, KiliHiuHe 3HaYeHHS Ma€ He JINIIe T~
OMHa 3HKEHHS apTepialbHOTO TUCKY a00 MOKA3HMKIB 1e-
pebpanibHOi OKCcUTeHallii, aje i ix TpuBaiictb. Came TOMy
OCHOBHOIO METOIO aHECTE310JI0r YHOro 3a0e3neyeHHs1 Mo-
BUHHA OyTU He Jule MpodilaKTUKa PO3BUTKY reMOIHA-
MiYHUX TTOPYIIEHb, a I MAKCUMAaJIbHO LIBUKE BiTHOBICHHS
aJieKBaTHOI CUCTEMHOI Ta 1iepebpanbHOI niepdys3ii B pasi ix
BUHUKHEHHsI. MOXHa MPUITYCTUTH, 1110 CKOPOUYEHHS TPU-
BaJIOCTI €Mi30/1iB iHTpaoIepaliiiHOl apTepialbHOI FMOTeH3i1
MOTEHIIIHO 3MEHIIYE PU3UK LiepeOpabHOI Timomnepdysii
Ta acolliloBaHMX 3 HEIO Mic/sIonepaliifHUX HEBPOJIOTTYHUX
yCKJIaaHeHb. Pa3oM 3 TMM HaBeleHi MOJIOXKEHHS IPYHTY-
I0ThCS TIEPEBaXKHO Ha KJIIHIYHOMY JIOCBijIi Ta CydacHUX Ta-
TOi3i0I0TIYHUX YSIBJIESHHSIX i MOTPeOYIOTh MiATBEPIKEHHS
B IMPOCTEKTUBHUX KJITHIYHUX JOCITIIKEHHSIX.

BucHOBKMU

1. IMosoXeHHsT «IUISIKHOTO Kpicyia» 3a0e3nevye OnTH-
MaJIbHUM XipypriyHuiA JOCTYII A0 MJIEYOBOIo cyrjioba ta
MPOKCUMAIbHUX BiIIiTiB BepXHbOI KiHIIIBKH, IIPOTE CYIIPO-
BOJIKYEThCSI 3HAYHUMM FeMOAMHAMIYHUMU 3MiHAMMU, 110
MOXYTb BIUIMBATH Ha LiepeOpaabHy nepdysiio.

2. IHTpaomnepailiiiHa rirnmoTeH3ist Ta 3HUXKEHHS perio-
HaJILHOI caTypallii € HalOiIbII MOIIMPEHUMU PU3UKAMU ITif
yac aHecTe3il B MOJIOXKEHHI «IUISKHOTO Kpicja», 0COOIMBO
B MALIIEHTIB i3 CYMYTHHOIO MATOJIOTIEI0 CEPLIEBO-CYAUHHOT
CHCTEeMU Ta LIepeOPOBACKYJISIPHUMU 3aXBOPIOBAHHSIMU.

3. MOHITOPUHT CUCTEMHOI Ta LIePeOPaTbHOI TeMOAU-
HaMiku (NIRS) no3Boisie cBoO€4acHO BUSIBISITY OTEHIIII-
Hi MOPYIIEHHS Ta 3amo0irat cepilo3HUM HEBPOJIOTIYHUM
YCKJIaTHEHHSIM.

4. KombiHoBaHi MeToau aHecTe3ii (3arajbHa aHeCTe-
3is + perioHapHi 6JioKaau) 3MEHIIYIOTh TOTPedy B CUC-
TEMHUX aHECTeTUKAX, 3MEHIITYIOTh PU3UK FeMOJMHAMIUHUX
KOJIMBaHb i 3a0e31euytoTh e(heKTUBHUI Tic/IsionepaiitHuit
KOHTPOJIb 0OJTIO.

5. [podinakTrka ycKiagHeHb BKIIOYA€E iHIUBITyati3a-
11i10 iTbOBUX MoKa3HUKiB MAP Ha piBHi MO3KY, CBOEYaCHY
KOPEKIIilo TilTOTeH3il Ba3oIpecopaMu, aJeKBaTHE 031~
IiIOHYBaHHS MalliEHTa Ha OoNepaliiiHOMY CTOJi, a TaKOX
BUKOPHUCTAHHS Cy4aCHOTO MOHITOPUHTY.

6. CUCTeMHU aHali3 JTiTepaTypu MiATBEPAXYE, IO
JOTPUMaHHS IIUX MPUHIIMIIB 3HAYHO MiABUIIYE O€3IeKy
nallieHTa, 3HUXKYE YaCTOTY HEBPOJIOTIUHUX YCKIAAHEHb
i MoKpallye pe3yjbTaTU MicjasolepaliiHOTo BiTlHOB-
JICHHSI.

IlepcnekTiByN noaaabIMX A0CTiKeHb. CTaHIAPTU3ALLIS
MPOTOKOJIIB BEJEHHS MALIEHTIB y MOJOXEHHI «IUISIKHOTO
Kpiclia», BKJIIIOYHO 3 YiTKMMU aJITOPUTMAaMU MOHITOPUHTY,
LIJTbOBUMU 3HAUEHHSIMU apTepiabHOTO TUCKY Ta KpUTEPi-
SIMU 3aCTOCYBaHHSI Ba30IpPECOpPiB, MOXE 3HU3UTU PUSUKU
i mokpamuTu 6e3rneky [8]. s moganbioro yTouHeHHS
KJIiHIYHOT poJti MOHiTOpUHTY SO, HEOOXiHI MPOCTIEKTUBHI
0araTOLEHTPOBI JOCTIMKEHHS 3 OLIHKOIO He JIMIIEe iHTpa-
orepallifHuX 3MiH, a i1 BilAaJIeHUX HEBPOJIOTiYHUX Pe3y/Ib-
TatiB [4]. [cHyI04i HOCTiIKEeHHST MalOTh OOMeXeHHs (pi3Hi
NMU3aiiHU, HEBEJMKi BUOIPKU, BiICYTHICTh PaHI0Mi30BaHUX
KOHTPOJIbOBAHUX OCIIIKE€HB), 1110 3yMOBJIIOE TTOTpeOy B
MacHITaOHUX MPOCTIEKTUBHUX poOOTax st (popMyBaHHS
cyBopux pekoMeHmallii [8]. CyuyacHi pxepesna miakpecsro-
I0Th TTOTPeOy B CTAaHAAPTU30BAHUX MPOTOKOJIAX MO3UILIO-
HYBaHHS Ta BEIEHHS MALliEHTIB Y MOJOXEHHI «IIJISKHOTO
Kpicia», a TaKOX Yy MPOCIEKTUBHUX AOCIiMIKEHHSX, 1110
OLIIHIOIOThH BIUIMB IIMX 3aXOJiB Ha KJIIHIYHI HEBPOJIOTiYHi
KiHIIEeBi TOUKH [2].

KoudaikT inTepeciB. ABTOpH 3asIBJISIIOTH ITPO BiZICYTHICTh
KOHQJIIKTY iHTepeciB i BiracHOi (hiHaHCOBOI 3a1liKaBIEHOCTi
MPU MiATOTOBII JaHOI CTATTi.

Bukopucranns mry4Horo intenekrty. [1in yac miarotoBku
LTFOCTPAaTUBHOTO MaTepialy aBTOPU BUKOPHUCTOBYBAJI TeHE-
PaTMBHUU IITYYHUI iHTENEKT JUISl CTBOPEHHST aBTOPCHKUX
rpadiyHUX cXeM. YCi HayKOBi JOCTiIKEeHHsI, iHTepIIpeTalis
NIaHUX, TIepeBipKa BipOriTIHOCTI i OcTaTOYHE peaaryBaHHs
BUKOHaHi aBTOpaMU.

Cnuncok Aiteparypu

1. Jluzoey6 M.B. ma in. Ocobaugocmi npogedenHs anecmesii
y Haniécudsuomy noaoxcenti (oeaso aimepamypu). Opmonedis,
mpaemamonoeis ma npomesysanna. 2021. Ne 4. C. 79-84. http://
dx.doi.org/10.15674/0030-59872021479-84.

2. Nam S, Yoo S, Kim SH, Park S-K, Lim Y-J, Kim J-T. Limited
Effect of leg elevation in preventing intraoperative hypotension during
total shoulder arthroplasty in the beach chair position: a randomized
controlled trial. BMC Anesthesiology. 2025;25(472). doi: 10.1186/
s12871-025-03299-1.

3. Meta F, Ulrich MN, Simon KN, Tagliero AJ, Camp CL. Ba-
sics of Shoulder Arthroscopy Part I: Beach-Chair Patient Positio-
ning and Operating Room Setup. Journal Arthroscopy Techniques.
2024;13(10):103082. doi: 10.1016/].eats.2024.103082.

4. Thanaboriboon C, Vanichvithya P, Jinaworn P. What Is the
Risk of Intraoperative Cerebral Oxygen Desaturation in Patients
Undergoing Shoulder Surgery in the Beach Chair Position? Clinical
Orthopaedics and Related Research. 2021;479(12):2677-2687. doi:
10.1097/CORR.0000000000001864.

5. van Erp JHJ, Ostendorf M, Lansdaal JR. Shoulder surgery in
beach chair position causing perioperative stroke: Four cases and a
review of the literature. Journal of Orthopedics. 2019;16(6):493-495.
DOI: 10.1016/j.jor.2019.05.009.

6. Groene P, Schaller T, Zeuzem-Lampert C, et al. Postoperative
cognitive dysfunction after beach chair positioning compared to supine
position in orthopaedic surgery in the elderly. Archives of Orthopaedic
and Trauma Surgery. 2024, 144(2):575-581. 2024. PMID: 37889318.
DOI: 10.1007/500402-023-05109-0.

7. Tantry TP, Muralishankar BG, Karanth H, et al. Prophylactic
measures to prevent cerebral oxygen desaturation events in elective

88 MeANLIMHA HEBIAKAGAHMX CTOHIB, ISSN 2224-0586 (print), ISSN 2307-1230 (online)

Tom 22, N2 6, 2026



OpuriHaABHI AOCAiAXeHHs1 / Original Researches

beach-chair position shoulder surgeries: a systematic review and meta-
analysis. Korean J Anesthesiol. 2021;74(5):422-438. doi: 10.4097/
kja.21069. PMID: 34167290.

8. Murphy GS, Greenberg SB, Szocol JW. Safety of Beach
Chair Position Shoulder Surgery: A Review of the Current Li-
terature. Anesth Analg. 2019;129(1):101-118. DOI: 10.1213/
ANE.0000000000004133.

9. Aguirre JA, Etzensperger F, Brada M, et al. The beach chair
position for shoulder surgery in intravenous general anesthesia and
controlled hypotension: Impact on cerebral oxygenation, cerebral blood
flow and neurobehavioral outcome. Journal of Clinical Anesthesia.
2019;53:40-48. doi: 10.1016/].jclinane.2018.09.035.

10. Choi JW, Kim DK, Jeong HJ, et al. Risk factors associated
with hypotensive-bradycardic events during open shoulder surgery in
the beach chair position. Korean J Anesthesiol. 2021;74(1):38-44. doi:
10.4097/kja. 19493. PMID: 32013327.

11. Jluzoeyo K. 1., Jluzoey6 M.B., Apymionsan 3.A. 3minu ye-
pebpanvhoi okcueenayii 3a pi3HUX Kymie HAXULY Miia 6 «noao-
JHCEHHI NASAINCHO20 KPICAa» K NPeOUKMOp PAHHIX NiCASONEPAYIHUHUX
Koenimuenux nopyutens. Opmonedis, mpasmamonozis ma npo-
me3syeanns. 2026. Ne 1. C. 70-75. https://doi.org/10.15674/0030-
59872026170-75.

12. Antony J, Singh G, Yadav B, Abraham MA, George SP. Effect
of Beach-Chair Position on Cerebral Blood Flow in Patients Undergo-
ing Shoulder Surgery — A Preliminary Observational Study. Journal
of Neuroanaesthesiology and Critical Care. 2022,;9(1):16-20. DOI:
10.1055/s-0041-1732830.

Information about authors

13. Green NH, Lee LA. Modern and Evolving Understanding of
Cerebral Perfusion and Autoregulation. Adv Anesth. 2012;30(1):97-
129. doi: 10.1016/j.aan.2012.08.003.

14. Yoshitaka Kawaguchi et al. Impact of Hydrostatic Pres-
sure Variations Caused by Height Differences in Supine and Prone
Positions on Fractional Flow Reserve Values in the Coronary Cir-
culation. Journal of Interventional Cardiology. 2019: 4532862. doi:
10.1155/2019/4532862.

15. Hansen ML, Hyttel-Sorensen S, Jakobsen JC, et al.; Europe-
an Society for Paediatric Research NIRS SIG. Cerebral near-infrared
spectroscopy monitoring (NIRS) in children and adults: a systematic
review with meta-analysis. Pediatr Res. 2024,96(4):856-867. doi:
10.1038/541390-022-01995-z. PMID: 35194162.

16. Acikel A, Topcu I, Ozturk T, Keles GT, Ozalp T. The effect of re-
gional and general anaesthesia on cerebral oxygenation in shoulder arthros-
copy. Ann Clin Anal Med. 2024;15(5):324-328. DOI: 10.4328/ACAM.22076.

17. Barrera L, Sharareh B, Tamma P, Shah A. Total intravenous
anesthesia compared to traditional general anesthesia in shoulder
arthroscopy with interscalene block in the beach chair position. JSES
International. 2023,7(4):648-652. DOI: 10.1016/] jseint.2023.04.009.

18. Lyzohub KI, Lyzohub MV. Systemic and cerebral hemody-
namic changes in patients undergoing shoulder arthroscopy in the
beach chair position. Orthopaedics, Traumatology and Prosthetics.
2024;(1):38-42. https.//doi.org/10.15674/0030-59872024138-42.

Ortpumaro/Received 18.06.2026
PeueH3osaHo/Revised 26.07.2026
MpwisTo fo apyky/Accepted 10.08.2026 M

Andrii Strokan, PhD in Medicine, Deputy Chief Medical Officer, Feofaniya Clinical Hospital, Associate Professor, Shypik National Healthcare University Kyiv, Ukraine; e-mail: dr.strokan@gmail.com;

phone: +380 (50) 468-17-62; https://orcid.org/0000-0002-4544-7143

Ruslan Sedletskyi, Anesthesiologist, Institute of Traumatology and Orthopedics of NAMSU, Kyiv, Ukraine; e-mail: mr.dr.russel@gmail.com; https://orcid.org/0009-0006-0581-0266

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.
Authors’ contribution. A.M. Strokan — work concept and design, critical review, final approval of the article; Ruslan Sedletskyi — work concept and design, data collection and analysis, writing

the article.

A.M. Strokan®?, R.Ye. Sedletskyi®
'Feofaniya Clinical Hospital, Kyiv, Ukraine

2Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

’Institute of Traumatology and Orthopedics of NAMSU, Kyiv, Ukraine

Anesthetic management of upper extremity surgery in the beach chair position:
areview of current approaches

Abstracts. The review summarizes current approaches to anes-
thetic management of upper extremity surgery in the beach chair
position. Although this position facilitates surgical access, it is as-
sociated with significant hemodynamic changes, including reduced
venous return, cardiac output, and mean arterial pressure at the
level of the brain, thereby increasing the risk of intraoperative hy-
potension and cerebral oxygen desaturation. Recommended strate-
gies include gradual patient positioning, individualized adjustment
of mean arterial pressure accounting for the hydrostatic gradient,

the use of near-infrared spectroscopy for cerebral oxygenation
monitoring, combined anesthesia techniques incorporating general
and regional anesthesia, optimization of fluid management, and
readiness for early vasopressor support. Evidence regarding the
impact of preventive measures on long-term neurological outcomes
remains limited, highlighting the need for standardized prospective
multicenter studies.

Keywords: beach chair position; regional anesthesia; upper limb
surgery; cerebral oximetry; postoperative cognitive dysfunction
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Hemocoagulation disorders in burn injury (review).
Part 1

Abstract. Background. In cases of severe, extensive burns, the compensatory hemocoagulation mechanisms are
disrupted, triggering processes of microcoagulation, and hemostasis disorders take the form of disseminated intravas-
cular coagulation (DIC). Evidence collection. A retrospective literature review was conducted using a spatial-vector
descriptive model, supplemented by a manual selection of the articles cited therein. A total of 36 contemporary
sources published within the last 10 years were selected, of which 88.9 % were published within the last 5 years.
Evidence synthesis. The fibrinolytic system plays a vital role in maintaining vascular patency by regulating thrombus
formation and mediating its lysis. Burn injury triggers early fibrinolytic activation and a pro- and anti-inflammatory
imbalance. A higher degree of fibrinolytic activity has been documented with increasing burn size and depth, followed
by the development of fibrinolytic inhibition, which intensifies with increasing time to hospital admission. Increased
thrombogenesis and fibrinolytic activity are observed throughout the inpatient treatment of burn patients, as elevated
concentrations of plasmin-o,-antiplasmin, D-dimers and fibrin monomers have been detected during this period.
1t has been hypothesised that patients with burn injuries may exhibit three early fibrinolytic phenotypes, which may
be associated with mortality to varying degrees. These include: hypofibrinolytic or fibrinolytic shutdown, normal or
physiological, and hyperfibrinolytic. Secondary hyperfibrinolysis and pro- and anti-inflammatory imbalance ty-
pically occur in the early stages of severe burns, and both are closely associated with a poor prognosis. This process
is accompanied by a rapid increase in D-dimer levels, a decrease in fibrinogen (consumption coagulopathy) and
prolonged thrombin time. Burn-induced coagulopathy and DIC are independent pathologies. Sepsis-induced DIC is
the most common challenge in the differential diagnosis of patients with burns and usually manifests 5— 10 days after
severe burn injury. DIC is divided into two distinct categories: compensated latent and uncompensated overt one.
Keywords: burn disease; coagulopathy; fibrinolysis; fibrinogen/fibrin degradation products; disseminated intravas-
cular coagulation, diagnostic criteria

Introduction

In cases of severe, extensive burns, the compensatory
hemocoagulation mechanisms are disrupted, triggering pro-
cesses of microcoagulation, and hemostasis disorders follow
the pattern of disseminated intravascular coagulation (DIC
syndrome), defined as a condition in which the vascular
endothelium, blood and its components lose the ability to
compensate for and restore the hemostatic response to injury,
leading to multiple organ dysfunction as a result of throm-
bosis and hemorrhage.

Evidence collection

Literary sources were included in the study if they: 1) were
published in Ukrainian, English or Chinese; 2) reported hemo-
coagulation disorders associated with burn disease and its com-

plications; 3) provided information on the prevalence of coagu-
lopathy in thermal burns and 4) used an observational study
design (cohort or cross-sectional). The search for scientific
literature was conducted using the CrossRef, Scopus, Google
Scholar, Mesh and PubMed databases, covering the period
from 2016 to 2026. A retrospective literature review was con-
ducted using a spatial-vector descriptive model, supplemented
by a manual selection of the articles cited therein. A total of 36
contemporary sources published within the last 10 years were
selected, of which 88.9 % were published within the last 5 years.

Evidence synthesis

The fibrinolytic system plays an important role in main-
taining vascular patency by controlling thrombus formation
and mediating its lysis [1].

© «MegauumHa HeBigknapHux ctaxie» / «Emergency Medicine» («Medicina neotloznyh sostoanij»), 2026

© Bupaseup 3acnacoknit 0.10. / Publisher Zaslavsky 0.Yu., 2026

[Ina kopecnoxperLii: €xanos Bacunb Bitaniiiouy, K.mea.H., AOLEHT Kadeapu aHecTe3ionorii, iHTeHCUBHOI Tepanii Ta MeULMHY HeBIAKNAAHUX CTaHIB daKkynbTeTy nicnAAUNNOMHOI 0cBiTH, IHINPOBCHKNIA
JLlepxaBHUii MenuHuii yHiBepcuTeT, Byn. Bonogumupa BepHapcbkoro, 9, M. [Hinpo, 49044, YkpaiHa; e-mail: sesualiy@gmail.com, Ten.: +38 (063) 276-64-35
For correspondence: Vasyl Yekhalov, PhD, Associate Professor, Department of Anesthesiology, Intensive Care and Emergency Medicine, Faculty of Postgraduate Education, Dnipro State Medical University,

Vernadsky st., 9, Dnipro, 49044, Ukraine; e-mail: sesualiy@gmail.com, phone: +38 (063) 276-64-35

Full list of authors information is available at the end of the article.

Q0 MeANLIMHA HEBIAKAGAHMX CTOHIB, ISSN 2224-0586 (print), ISSN 2307-1230 (online)

Tom 22, N2 6, 2026



OpuriHaABHI AOCAiAXeHHs1 / Original Researches

The process of fibrinolysis is divided into two types:
primary, or physiological, localised (the normal process that
lyses a thrombus following vascular healing) and secondary,
or pathological, generalised (the cleavage of clots resul-
ting from pathological disorders, the action of medicinal
products, etc.). Secondary hyperfibrinolysis and pro-/an-
ti-inflammatory imbalance usually occur in the early stages
of severe burns, and both are associated with a poor pro-
gnosis [2].

Early changes in fibrinolysis are of great importance
for patients with severe burn injury [3]. Burn injury may
be unique in this respect, as there is a strong correlation
between the severity of lesions and the incidence of abnormal
fibrinolysis. The activation of fibrinolysis may be associated
with systemic inflammatory responses following burn injury,
and establishing the relation between them should be pro-
mising and significant. Burn injury causes early fibrinolytic
activation and a pro-/anti-inflammatory imbalance (within
the first 24 hours following severe burns). A higher degree of
fibrinolytic activity has been documented with an increase
in the size and depth of the burn and the subsequent de-
velopment of fibrinolytic inhibition, which intensifies with
increasing time to hospital admission [1, 4—7].

In burn injury, tissue plasminogen activator (the primary
activator of fibrinolysis) increases in parallel with plasmino-
gen activator inhibitor-1 (PAI-1). Plasminogen concentra-
tions decrease, reflecting plasmin activation. Concurrently
with increased plasmin formation, the concentration of the
main plasmin inhibitor (a,-antiplasmin) decreases, as it
forms complexes with plasmin to inactivate it [5].

Anticoagulant activity mediated by antithrombin and
protein C is reduced in all patients with burn disease. It is
believed that hyperfibrinolysis and systemic coagulopathy in
patients with traumatic shock occur through the activation of
protein C by thrombomodulin, characterised by a significant
increase in soluble thrombomodulin in blood plasma and a
decrease in protein C on the first day following mechanical
trauma. However, it has been established that in patients
with severe burns, thromomodulin levels remain within the
normal range 12—24 hours after exposure to the thermal
factor. This may indicate differences in the pathophysiolo-
gical mechanism of fibrinolytic pathway activation in patients
with burns and mechanical trauma, and the process of fib-
rinolytic system activation may differ at the pathophysiolo-
gical level [4, 5].

An increase in thrombus formation and fibrinolytic
activity is observed throughout the inpatient treatment of
individuals with burns, as elevated concentrations of plas-
min-a,-antiplasmin, D-dimers (DDi) and fibrin monomers
have been detected during this period. It appears that these
processes alter the microstructure of the clot, leading to the
formation of a weaker fibrin clot [8—10].

Patients with severe burns are considered a priori to be
hyperfibrinolytic, given the elevated levels of tissue-type plas-
minogen activator on the first day following the burn. How-
ever, the initial activation of fibrinolysis is counterbalanced
by a sustained increase in PAI-1 levels. Similar changes occur
in patients with severe trauma and sepsis. It is believed that
the rise in PAI-1 levels is an acute-phase response to both the
trauma itself and the formation and deposition of fibrin [5].

Given the early activation of both pro- and antifib-
rinolytic mechanisms at the onset of the post-burn period,
patients may develop specific fibrinolytic morphophysiolo-
gical characteristics that may influence the outcome of the
pathological condition. It has been hypothesised that patients
with burn injuries can exhibit three early fibrinolytic phe-
notypes, which may be associated with mortality to varying
degrees. These include: hypofibrinolytic or fibrinolytic shut-
down (SD), normal or physiological, and hyperfibrinolytic
(HF) [1, 6, 11, 12]. Different forms of coagulopathy with
specific fibrinolytic phenotypes reflect differences in vascular
permeability, endothelial activation and the development of
tissue hypoperfusion [3].

Upon admission, HF can be identified within 1—2 hours
of injury, whilst the delayed SD phenotype within 4 hours of
the burn using thromboelastography [6].

On admission, 30.4 % of patients had the SD pheno-
type, 60.0 % had the physiological phenotype and 9.6 %
had the HF phenotype. Patients with maladaptive SD or
HF phenotypes were approximately 20 % more likely to
have a larger total body surface area (TBSA) burn than those
with the physiological phenotype (p = 0.047). Burns > 20 %
TBSA were detected in a higher proportion of patients with
pathological fibrinolysis (a combination of HF and SD) than
burns covering a smaller area (54.8 versus 31.5 %; p = 0.01)
[1,6,12].

An increase in the proportion of SD and a decrease in
the percentage of the HF phenotype were observed during
the first few hours following the burns. It was suggested that
the development of the SD phenotype may be associated with
tissue reperfusion during resuscitation following burn injury.
Although SD at admission was not associated with increased
mortality, delayed SD at 4 hours or later was characterised by
an approximately eight-fold increase in mortality, regardless
of the HF phenotype at admission [1].

The percentage of patients with the HF phenotype who
survived decreased over time, whereas in those with SD it
increased [1, 6].

Some patients have a greater innate resistance to tissue
plasminogen activator. This may provide some protection
against heart failure during the early post-burn period, but
may also contribute to the development of delayed SD [6].
Following burn injury, a maladaptive fibrinolytic phenotype
was associated with elevated levels of interleukins 6 and 10,
as well as with mortality [12]. An increase in the international
normalised ratio is observed in both hypofibrinolytic and
hyperfibrinolytic phenotypes [1, 6].

The urokinase-type plasminogen activator receptor
(uPAR) is a single-chain glycoprotein that binds to the
cell membrane via a C-terminal glycosylphosphatidylino-
sitol moiety. uPAR plays a significant role in fibrinolysis,
where it helps regulate thrombus lysis; it is also crucial for
maintaining normal blood flow and preventing excessive
thrombus formation [13]. The urokinase receptor system
is a key regulator of the interaction between inflammation,
coagulation and fibrinolysis. uPAR and its ligand, namely
urokinase-activated plasminogen (uPA), form a cell-sur-
face-integrated multimolecular complex that performs pleio-
tropic functions (the ability to influence several physiological
processes or phenotypic traits, often unrelated to one an-
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other), thereby influencing the development of inflamma-
tory, immune, coagulation and fibrinolytic reactions. uPAR
is predominantly expressed in immune cells and is released
from the cell surface via inflammatory stimulation to form
soluble uPAR (suPAR), which can mediate similar processes
by competing with uPAR for its ligand. The concentration
of suPAR depends on the level of immune system activation
and is currently recognised as a stable marker of immune
activation and cellular inflammation [2, 13].

The soluble urokinase-type plasminogen activator re-
ceptor is involved in fibrinolysis and inflammation. suPAR is
a non-specific marker of inflammation that reflects the level
of immune system activation. Circulating suPAR levels cor-
related significantly with fibrinolytic activity, D-dimers, uPA,
pro- and anti-inflammatory cytokines, the tumor necrosis
factor o/interleukin-10 ratio, and platelet activation. The
level of suPAR in the blood 48 hours after a burn is a valid
prognostic biomarker for patients with severe burns. Acti-
vated platelets and their released products can significantly
induce uPAR expression on the endothelial surface and serve
as a source of suPAR in plasma. Megakaryocytes also express
uPAR [2].

The uPA-uPAR system mediates the extrinsic fibrinolytic
pathway. uPAR has no catalytic effect, but acts as a factor in
localising plasminogen and uPA on the cell surface, thereby
increasing the local concentration of the enzyme. The cata-
Iytic efficiency of uPA bound to uPAR is significantly higher
than that of soluble uPA. Under the influence of proteases
and inflammation, uPAR is cleaved from the cell surface,
forming suPAR, which partially or significantly inhibits the
binding of uPA to uPAR. In this case, suPAR acts as a com-
petitive soluble receptor, attenuating the role of uPA as a
cell-surface-bound plasminogen activator. DDi levels may
reflect the extent of secondary hyperfibrinolysis. D-dimers
are negatively correlated with suPAR, low levels of which in
the blood may reflect secondary hyperfibrinolysis.

Burn injury can trigger the proliferation of immature
myeloid cells in the bone marrow. Gr-1+ immature myeloid
cells in the bone marrow are responsible for an increase in
suPAR levels. However, severe burn injury can also lead to
myelosuppression [2].

Secondary hyperfibrinolysis and pro- and anti-inflam-
matory imbalance typically occur in the early stages of severe
burns, and both are closely associated with a poor prognosis.
This process is accompanied by a sharp increase in D-dimer
levels, a decrease in fibrinogen (consumptive coagulopathy)
and prolonged thrombin time [2, 6].

Thromboelastography allows for the real-time assessment
of whole blood coagulation function, including fibrinolysis,
and offers an advantage over other tests in evaluating the
balance between coagulation and fibrinolysis. A state of hy-
percoagulation and increased fibrinolysis is identified within
the first 7 days following burn injuries using viscoelastic tes-
ting, which is not detected by standard coagulation tests.
The identification and potential modification of fibrinolysis
phenotypes based on early thromboelastographic monitoring
may be useful in the management of patients with thermal
injuries [1]. When used in combination with traditional co-
agulation markers, viscoelastic hemostatic tests enable more
effective identification of specific coagulation phenotypes.

These early changes reflect the evolving balance between
profibrinolytic and antifibrinolytic mechanisms [6, 7, 11].

Elevated levels of DDi have been documented, reflecting
the breakdown of fibrin or fibrinogen. Excessive activation of
coagulation, combined with relatively suppressed fibrinolysis,
leads to diffuse fibrin deposition, resulting in multiple organ
dysfunction syndrome. Higher levels of fibrinolytic activation
are associated with an increase in burn extent, multiple organ
dysfunction syndrome and death [1, 6].

Trigger factors for burns showed a significant correlation
with D-dimer levels, which were higher in cases of flame
burns. Elevated DDi may reflect more extensive tissue de-
struction and more significant endothelial and microvascular
damage, particularly in electrical and blast-related mecha-
nisms, which are known to cause marked coagulation activa-
tion that is disproportionate to the obvious skin damage [14].

D-dimers are specific degradation products of fibrin,
which form part of a thrombus. They are formed during
the lysis of a blood clot under the influence of plasmin and
non-specific fibrinolytics. The concentration of DDi in
blood serum is proportional to the activity of fibrinolysis and
the amount of fibrin being broken down. D-dimer is the most
important marker of active thrombus lysis. Coagulopathy was
frequently observed in patients with extensive burns, charac-
terised by a significant increase in D-dimer levels during the
first 28 days following the burn [1, 15].

Elevated DDi levels confirm the presence of early acti-
vation of the coagulation and fibrinolytic systems in patients
with burns, highlighting its potential role as a biomarker of
the systemic pathophysiological response following thermal
injury [16]. Hypoxia-induced procoagulant signalling and
hemolysis-related depletion of nitric oxide may enhance
thrombin generation and fibrin turnover, thereby increasing
blood D-dimer levels. However, early burn-induced coagu-
lopathy (BIC) is heterogeneous, and the elevation in DDi
may be influenced by several variables, both burn-related and
non-burn-related [14].

In the early stages, D-dimer levels in adult patients with
severe burns were mostly above the upper limit of normal,
reflecting early activation of coagulation and fibrinolysis
pathways caused by tissue damage and systemic inflamma-
tion during the acute phase of burn injury, particularly during
the first 48 hours following the burn [4, 14, 17].

Although numerous studies have shown that D-dimer
levels were elevated in burn patients after hospitalisation,
given the local tissue damage and severe inflammatory re-
sponse following burns, increased DDi is not specific and
may be due to excessive fibrin clot formation, whereas local
fibrin degradation leads to elevated levels of fibrinogen/fibrin
degradation products (FDPs) [18].

The results of the current correlation analysis showed that
increased D-dimer is dependent on various variables associ-
ated with venous thromboembolism; however, the association
with these variables is primarily a marker of underlying sys-
temic damage rather than a direct cause. The red blood cell
distribution width and the coefficient of variation, which
characterise the degree of anisocytosis, are accompanied
by a greater increase in these parameters in the group with
elevated D-dimer than in the group with normal D-dimer
levels [14].
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Elevated D-dimer reflects systemic inflammatory and co-
agulation responses involving hematological, immunological
and organ dysfunction in acute burn injury [16].

In the group with increased D-dimer levels, a higher
white blood cell count was observed compared to the group
with normal D-dimer content (p = 0.023), further confir-
ming the link between hypercoagulation and systemic in-
flammatory response. Based on correlation analysis, it was
hypothesised that elevated D-dimer may be associated with
impaired immune regulation and systemic organ dysfunction
following acute burn injury. Increased DDi inversely cor-
related with burn-related anaemia (hemoglobin, red blood
cell count and hematocrit; r = —0.552). In line with the
negative correlation coefficients, hemoglobin, red blood cell
count and hematocrit levels showed a tendency to decrease
with increasing D-dimer. Higher DDi in acute burn injury
correlates with a state of immune dysregulation [14]. Acti-
vation of the coagulation cascade is almost always present in
infections, and the body’s systemic inflammatory response
is indicated by elevated levels of D-dimer in the plasma [16].
The percentage of basophils showed a general upward trend
alongside rising DDi, and also demonstrated a significant
positive correlation (r = 0.688) between the two. Conversely,
the percentage of immunoglobulins and absolute immuno-
globulin showed a gradual downward trend alongside rising
D-dimer levels, which is also confirmed by a negative cor-
relation coefficient for both parameters (r = —0.472 and
r = —0.497, respectively), confirming the state of impaired
immune regulation following burn injury [14].

Elevated DDi correlates with liver and kidney dysfunc-
tion after burn injury. Based on correlation analysis, liver
function parameters, including aspartate aminotransferase
and alanine aminotransferase, showed a very significant
positive correlation (r = 0.725 and r = 0.711, respectively;
p = 0.001) with D-dimer levels. A trend towards lower as-
partate aminotransferase and alanine aminotransferase was
observed from the group with lower DDi to the group with
higher D-dimer. This may indicate liver dysfunction follow-
ing burn injury. Urea also showed a tendency to increase
with rising D-dimer, with the lowest levels in the group with
D-dimer of 500—1000 ng/ml and the highest in the group
with DDi > 10,000 ng/ml [14].

Fibrinogen/fibrin degradation products and D-dimers
are commonly used clinical markers for assessing fibrinolytic
activity. Levels of both FDP and D-dimer were significantly
elevated in patients with severe burns during the shock phase,
with higher values in the group of deceased patients, although
this was not statistically significant (p > 0.05) [18].

FDPs are formed as a result of fibrinogen degradation,
and elevated levels indicate increased fibrinolysis. Fibrino-
gen/fibrin degradation products are fragments of the fibrino-
gen protein formed during its degradation by the enzyme
plasmin. They are markers of fibrinolysis (the dissolution
of blood clots) and increase during active blood clotting.
Elevated FDP is used to confirm the presence of DIC [16].
An increase in the mean level of fibrin degradation products
is also proportional to the severity of the burn (4.83, 8.12
and 15.48 pg/ml for mild, moderate and severe burns, re-
spectively). During the first two weeks following the burn,
only 7 % of patients had a minimal increase in FDP (mean

6.77 £ 0.07 pg/ml), whilst 93 % had levels at least four times
higher than their maximum normal concentration (mean
41.33 + 4.7 pg/ml) [19]. PAF is currently included in modern
diagnostic criteria for DIC, as it not only indicates active
fibrinolysis but also generally characterises the state of co-
agulation or fibrin formation [16, 19].

BIC and DIC are distinct pathologies. BIC encompasses
trauma-induced DIC and secondary coagulopathy caused
by anaemia, hemodilution, hypothermia and acidosis, i.e. it
shares common features with the consequences of mecha-
nical trauma and sepsis, such as activation of coagulation,
reduced levels of anticoagulants and inhibition of fibrinolysis,
making it indistinguishable from DIC. Severe BIC may pro-
gress to trauma-induced disseminated intravascular coagula-
tion [20]. Burns covering more than 6 % TBSA usually cause
systemic hypercoagulation, whereas severe burns covering
more than 40 % TBSA predominantly cause consumption
coagulopathy [8, 9].

All forms of DIC share common characteristics. Firstly,
in most cases of DIC, thrombosis and bleeding coexist.
Secondly, DIC is a dynamic process. Thirdly, damage to
endothelial cells and activation of the systemic coagulation
system form the basis of DIC. Fourthly, DIC is a triggering
factor for multiple organ dysfunction syndrome [21].

DIC is a clinical and laboratory syndrome characterised
by uncontrolled activation of intravascular blood coagu-
lation, leading to a loss of normal hemostatic localisation,
with a concomitant increased risk of microvascular and mac-
rovascular thrombosis. A prolonged state of consumption and
demand for coagulation resources is accompanied by DIC,
which is very common in patients receiving infusion therapy,
with hypothermia, hypoperfusion, acidosis and activation of
the inflammatory cascade. Activation of the coagulation pro-
cess leads to the formation of thrombin and fibrin, causing
thrombosis of small and medium-sized vessels, consumption
coagulopathy and organ dysfunction [5, 22, 23].

Over the years, many different terms have been used to
describe coagulopathy in patients with severe burns. One of
these is “systemic hypercoagulable state in burn patients”,
which is characterised by elevated levels of activated factor
VII, the thrombin-antithrombin complex, PDF and PAI-1,
combined with reduced levels of antithrombin and other
natural anticoagulants [5].

Burn-related blood clotting abnormalities develop im-
mediately following a burn injury or upon admission to the
emergency department [23, 24].

The key laboratory indicators of intravascular activation
of the hemostatic system and the development of DIC are
thrombocytopenia and intravascular platelet aggregation, a
decrease in antithrombin III levels, and an increase in ac-
tivated partial thromboplastin time (aPTT). A decrease in
aPTT 1-2 days after a burn in patients with a thermal injury
index exceeding 90 may indicate the onset of the first phase
of DIC, whilst aPTT elevated 3—5 days after thermal injury
indicates an increased risk of bleeding, which may be fatal
in patients with extensive burns, particularly those requiring
surgical intervention [5, 22, 23, 25]. A reduction in plasma
recalcification time 1—2 days after a burn injury demon-
strates excessive hemostatic activity. A decrease in antithrom-
bin III levels was observed in 70 % of patients during the first
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3 days following the burn. This led to an intensification of the
coagulation cascade, increasing the risk of venous thrombosis
to 30 %. Accelerated blood clotting is observed within 1—2
days, and on days 3—4, consumption coagulopathy develops.
Microthrombus formation and microcirculatory obstruc-
tion can develop throughout the circulatory system, predo-
minantly in target organs (shock organs) — the brain, heart,
lungs, kidneys, liver, gastrointestinal tract, etc. [21, 24, 25].

Sepsis-induced DIC is the most common challenge in
the differential diagnosis of patients with burns and usually
manifests 5—10 days after severe burn injury. Clinical symp-
toms are mild in the early stages and gradually progress in the
middle and late stages [21]. DIC is characterised by abdo-
minal distension, tachypnoea, vasomotor signs of hypoten-
sion and neurological deficits [26, 27]. Some clinical mani-
festations observed in patients with burns and DIC include
thrombophlebitis (occurring in unusual locations), acute
respiratory distress syndrome, acute kidney injury (decreased
kidney function), central nervous system disorders (loss of
consciousness and seizures), as well as a grey discolouration
of the fingertips, toes or earlobes, and skin infarction and
necrosis [23, 25].

Currently, most authors explicitly refer to “disseminated
intravascular coagulopathy in burns” based on the typical
hematological changes observed in DIC, in accordance with
the more stringent criteria for it [5, 23].

The risk of developing DIC correlates directly with the
severity and extent of burns [25]. Results from individual
studies have shown that 30 % of patients with a TBSA > 25 %
developed overt DIC within the first 24 hours of burn injury,
with DIC occurring in 53.3 % of those who did not survive,
compared to 6.7 % of survivors [5, 20].

DIC syndrome in severe burns is virtually identical to
that seen in patients with sepsis, characterised by intravas-
cular activation of coagulation and antifibrinolytic path-
ways, consumption of clotting factors, and depletion of co-
agulation-regulating proteins, leading to widespread fibrin
deposition in the microvasculature [23, 28]. Increased con-
sumption (depletion) of coagulation factors in DIC leads to
their deficiency. Consumption coagulopathy results in the
formation of microclots, which exacerbates tissue hypoper-
fusion and leads to organ failure [21, 28].

Coagulation disorders in patients with severe burns were
most pronounced after one week; they may be caused by
extensive burn injury (TBSA), excessive fluid therapy and
sepsis, and may subsequently progress to DIC and even lead
to death [20, 29].

Confirmed DIC syndrome is defined as a condition in
which the vascular endothelium, blood and its components
lose the ability to compensate for and restore homeostasis in
response to injury, leading to multiple organ dysfunction as
a result of thrombosis and hemorrhage [23].

DIC syndrome is divided into two distinct categories:
compensated latent DIC and uncompensated overt DIC
[30, 31]. Subclinical DIC (hypercoagulation, hypo-/hy-
perfibrinolysis) is a common occurrence in patients with
burn injuries, and its severity increases exponentially with
the severity of lesion. Presenting DIC occurs particularly
frequently in critically ill patients with third-degree burns
and extensive TBSA [19, 25, 30].

The use of different diagnostic criteria for DIC in patients
with severe burns has resulted in a wide range of estimates of
its occurrence (from 0.09 to 91.1 %) [5, 8, 9, 23, 24].

There are several diagnostic criteria for sepsis-associated
DIC, including the standards of the Japanese Association for
Acute Medicine (JAAM), the sepsis-induced coagulopathy
(SIC) criteria, the International Society on Thrombosis and
Haemostasis (ISTH) guidelines for overt DIC, and the Ja-
panese Society on Thrombosis and Haemostasis criteria for
DIC |21, 31, 32].

The ISTH criteria is a scoring system for diagnosing overt
DIC. They analyse four parameters: platelets, D-dimers,
prothrombin time and fibrinogen; the scores can be easily
calculated using an online calculator. A total score of > 5
points confirms the syndrome, whilst < 5 points indicates
subclinical DIC. The ISTH criteria are most widely used to
diagnose the uncompensated phase, i.e. overt DIC syndrome
[21, 31-33].

The JAAM acute-phase criteria are used to diagnose the
compensated phase of DIC. Three parameters are assessed
(platelet count, fibrinogen/fibrin degradation products or
D-dimers, and prothrombin index). A score of 3 is required
to confirm DIC. All global coagulation tests, the criteria for
systemic inflammatory response syndrome adopted in the
JAAM standards, and their cut-off values were validated in
parallel using scores on the Sequential Organ Failure Assess-
ment and mortality rates. Patients with DIC had consistently
higher Sequential Organ Failure Assessment scores during
the first week following injury. The diagnostic threshold for
compensated DIC according to the JAAM system was signi-
ficantly higher than that of the other two [20, 31, 34].

A new assessment system known as SIC has now been
proposed for the diagnosis of early sepsis-induced disse-
minated intravascular coagulation. The diagnostic and pro-
gnostic value of antithrombin was analysed.

The JAAM DIC criteria showed the highest rate of its
diagnosis, whilst the risk of mortality in patients with SIC
demonstrated a proportional increase with higher scores on
the ISTH scale and the Chinese DIC assessment system.
Low antithrombin activity (< 70 %) in patients with sepsis
following a diagnosis of SIC predicted a very high 28-day
mortality rate, almost twice that of the group with normal
antithrombin activity (> 70 %). A trend towards reduced
antithrombin activity following clinical interventions cor-
related with increased mortality. Adding antithrombin to
the SIC scoring system may enhance its prognostic value
[35, 36]. The reported incidence of SIC was approximately
60 % in patients with sepsis, which is twice that seen in cases
of overt DIC. SIC had previously been diagnosed in almost
all patients with overt DIC. The reported mortality rate for
SIC was > 30 %. Stratification of patients and their inclusion
based on the presence of coagulopathy should be a manda-
tory requirement for any clinical trial targeting the coagu-
lation system in sepsis. Early and simple diagnosis of DIC
using a tool such as the SIC scoring system will allow for the
adequate stratification of patients with sepsis according to the
presence of coagulopathy and their subsequent appropriate
inclusion in future clinical trials [32, 34].

In sepsis post burn injury, the progression of coagulo-
pathy to DIC is associated with a poor prognosis [23]. Burn
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patients with overt disseminated intravascular coagulation
are at greater risk of developing organ failure and increased
mortality. Early testing for blood coagulation may be useful
for diagnosing and monitoring the progression of hemostatic
disorders following severe burns, and the judicious use of
blood products can help to prevent this [1, 6, 20, 29].

Other types of hemocoagulation disorders associated with
burn injury will be discussed in Part 3 of this article.
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Kpaseup O.B., €xanos B.B., CeaiHkiH B.A., lhoweHko KO.O., [MuanneHko O.B., 3iHeHko M.B.
AHIMPOBChKA AEPXXKQABH MEANYHINM YHIBEPCUTET, M. AHIMPO, YkpaiHa

Po3naaAm remoKoaryAsLii npu onikoein xBopoo6i (orasa). YactnHa 1

Pe3tome. Axmyaavnicme. TIpy TSXKUX TOLMIMPEHNX OITiIKaX BUHMU-
Ka€ 3pvB KOMIIEHCATOPHUX TeMOKOAryJIsSILifHUX MeXaHi3MiB, sIKi
3aIyCcKaroTh MPOIIECH MiKPO3TOPTaHHS KPOBi, a pO3JIaiy TeMOCTa3y
nepediraloTh 3a TUMIOM JIMCEMiHOBAHOTO BHYTPIITHBOCYIMHHOTO
3roptaHHs KpoBi (JIB3). 36ip dokasie. PerpocniekTBHMI BinOip
JIITepaTypu MPOBEICHO 3 BUKOPUCTAHHSIM ITPOCTOPOBO-BEKTOPHOT
OIKMCOBOI MOJIEJi, JOTIOBHEHOI pyYHUM BMOOPOM CTaTeil, Ha sIKi
OyJI0 HagaHO MOCWIaHHS. 3arajioM odpaHo 36 CydyacHMX IKepell,
ony0JIiKOBaHUMX MPOTIToM octaHHiX 10 pokiB, 3 sikux 88,9 % — 3a
ocTaHHi 5 pokiB. Cunmes dokazie. PiOpUHOJITMYHA CUCTEMA Billi-
Tpa€ BaXKJIMBY POJIb Y MiATPUMAHHI POXiTHOCTI CYIMH, KOHTPOJTIO-
FOUM YTBOPEHHSI TPOMOY i1 OImocepeaKoByIoUH ioro iisuc. OmikoBa
TpaBMa BUKJIMKA€E paHHIO HiOPUHOIITUYHY aKTUBALLilO Ta Mpo-/
npoTU3anajibHUil qucbanaHc. byno 3a10KyMEHTOBaHO BUILMIA
CTyIiHb (DiOPUHOTITUYHOT aKTUBHOCTI 3i 301JIBIIIEHHSM PO3Mipy
i TIMOMHY OMiKY 1 TTOAANBIINM PO3BUTKOM (hiOPUHOITUYHOTO
iHTiOyBaHHS, 110 MOCUJIIOETHCS 3i 3POCTAHHSIM Yacy 10 MOMEHTY
rocritanizatii. [TocuneHHst TpoMO0yTBOpeHHs Ta HiOpUHOMITUY-
HOI aKTUBHOCTI CITOCTEPITAETHCS MPOTSITOM YChOTO CTAlliOHAPHOTO
JIIKyBaHHSI KOMOYCTiOJIOTIYHMX MALiEHTIB, OCKIJIBKM 3a 1Iei Jac
BUSIBJIEHO MiABUIIEHHSI KOHLIEHTPALlii J1a3MiHYy-0l,-aHTUTLIa3MiHY,

D-numepiB i ioprHOBOro MoHoMepy. BucyHyTo rinoreay, 1110 natti-
€HTHU 3 OIiIKOBOIO TPAaBMOIO MOXYTb IEMOHCTPYBATU TPU paHHi i-
OpUHOMITUYHI (DEHOTUTTH, PI3HOO MipOIO TTOB’SI3aHi 31 CMEPTHICTIO.
Jlo HUX HaylexaTh: rinodiopuHOMTUYHKIIT 60 (HiIOPUHOMITUIHOTO
BUMKHEHHSI, HOpMaJibHUIi a60 izioysoriuHuii i rinephiopuHoJIi-
TUYHUI. BropuHHuii rinepgidoprHoi3 Ta npo-/nporusanaibHuii
nrcOanaHC 3a3BUYail BAHMKAIOTh Ha paHHIN cTamii TSDKKMX OITi-
KiB, i 0OMIBa TiCHO TOB’sI3aHi 3 TToraHuM mporHo3oM. Lleit mpo-
1IeC CyMPOBOIKYETHCS Pi3KUM TiABUILIEHHSIM PiBHIB D-numepis,
3HUKEHHSIM (iOpUHOTeHy (KoaryJonartisi CrioXKMBaHHSI) Ta T0-
TIOBXEHHSIM TpoMOiHOBOTO yacy. OmiK-iHIyKOBaHa KOoaryJaomarist
ta JIB3-cuHapoM € He3anexXHUMU TMaTtoorisMu. CIipuIuHeHUR
cernicrucoM JIB3-cuHApOM € HalMOIIMPEHIILIO0 IPoGieMoro aude-
PeHLiaTbHO-1iarHOCTUYHOTO MPOLIECY B MALli€EHTIB 3 OMiKaMu, 1110
3a3BUYail TIPOSIBIISIETHCS Yepe3 S— 10 AHIB TiCIs TSKKOTO OITiKOBOTO
ypaxeHHs. [1B3-cuHapoM MOAiISI0Th HA B OKpeMi KaTeropii:
KOMIIEHCOBAaHUI HESBHUI Ta HEKOMIIEHCOBAHUI IBHUIA.
KirouoBi ciioBa: onikosa xBopo0a; Koarysomnaris; ¢GiOpruHOIIi3;
MPOAYKTU paerpanaiii GiopuHoreHy/dpiopuHy; cCUHIApPOM
NMUCEeMiHOBAHOTO BHYTPIIIHHOCYAUHHOTO 3TOPTaHHS KPOBI;
KpUTEpii 1iarHOCTUKU
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Comparative outcomes of silicone oil vs. C,F, gas
tamponade in stage 3-4 macular hole surgery

Abstract. Background. This study investigated the influence of tamponade type on the rate of macular hole closure
and visual recovery after pars plana vitrectomy in patients with macular holes larger than 400 um. Materials and
methods. This prospective study included 12 patients treated between January 2024 and July 2025 at the University
Clinical Center of Kosovo in Pristina. All of them underwent pars plana vitrectomy with internal limiting membrane
peeling and tamponade using either silicone oil (n = 7) or perfluoropropane gas (n = 5). Results. The rate of macular
hole closure was 85.7 % in the silicone oil group and 60.0 % in the gas group. Although no significant difference
was observed between the groups due to the small sample size, the silicone oil group demonstrated a higher closure
rate. Postoperatively, all patients showed significant improvement in visual acuity, with higher values observed in
the silicone oil group compared to the gas group. Silicone oil tamponade after vitrectomy appears to be effective for
macular hole closure and visual recovery. Conclusions. These results support the clinical relevance of silicone oil as
an effective tamponade option in the surgical management of large and advanced-stage macular holes and highlight
the importance of individualized treatment selection.

Keywords: intraocular tamponade; pars plana vitrectomy; visual outcomes; best-corrected visual acuity; post-

operative stabilization

Introduction

Full-thickness macular holes (FTMH) are one of the
leading causes of persistent central vision loss, significantly
affecting the quality of life of patients of working age and the
elderly population [1]. The formation of a macular hole is
accompanied by a full-thickness defect of the neurosensory
retina in the foveal region, resulting in disruption of foveal
architecture and irreversible functional changes in the ab-
sence of surgical treatment. Despite significant advances in
ophthalmic surgery, the management of stage I1I-IV macu-
lar holes, particularly those with a large minimum diameter,
remains a clinical challenge [2].

The introduction of optical coherence tomography (PPV)
combined with internal limiting membrane (ILM) peeling
has substantially increased the rate of anatomical closure
of macular holes. In a systematic review and meta-analysis,
Quiroz-Reyes et al. [3] demonstrated that modified ILM
techniques, including the inverted ILM flap, were associated
with higher anatomical success rates and better functional
outcomes in large and refractory macular holes. The authors
emphasized that even with optimal surgical technique, the
final outcome largely depends on postoperative stabilization
of the macular region.

One of the key components of FTMH surgical ma-
nagement remains the choice of intraocular tamponade. In
clinical practice, air, gases with different durations of action
(SF,, C,F,, C,F,), and silicone oil are used; however, con-
sensus regarding their relative effectiveness has not yet been
reached. In a systematic review, Dervenis et al. [4] found no
significant differences in anatomical closure rates among gas
tamponades with different durations of action, while com-
parisons between gas and silicone oil remained methodolo-
gically limited due to study heterogeneity and the small num-
ber of direct comparative trials. The choice of tamponade
in cases of large (> 400 um), chronic, or persistent macular
holes remains an important issue. Arda et al. [5] have shown
that the larger the diameter of macular holes, the worse the
success of macular hole surgeries and the worse the visual
recovery from patients after the surgeries. The stability of
tamponade could play a key role in these challenging cases.

The effectiveness of silicone oil as an alternative tam-
ponade was demonstrated in a study by Innauer et al. [6],
who showed that the use of silicone oil after repeat vitrec-
tomy procedures was associated with macular holes closure
and visual acuity improvement. These results indicated the
usefulness of silicone oil in the cases discussed; however, no
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information was published regarding the use of silicone oil
as the primary tamponade.

Al-Shehri et al. [7] published a study in which patients
after vitrectomy with silicone oil demonstrated thinning of
the macular and sub-foveal choroid layers, which was par-
tially reversible after several weeks. These findings suggest the
importance of selecting the appropriate tamponade with a
balance between the need for macular stability and the risk of
thinning of macular layers. The importance of macular mor-
phology as a predictor of visual function after macular hole
surgery was also published in several recent studies. Zhao
et al. [8] have published a study that demonstrated that the
incorporation of macular morphology data from optical co-
herence tomography (OCT) imaging devices into the models
for visual function can improve the accuracy of the models in
the prediction of visual function after macular hole surgeries.
Furthermore, Confalonieri et al. [9] have published another
study that indicates another area of potential improvement
in the treatment of FTMH — the use of intraoperative OCT
devices to assess the effects of macular manipulation during
the surgery. Even with the use of these different technologies
in the management of FTMH, the final outcome of the sur-
geries still largely depends on the stability of the tamponade
after the surgery.

Thus, the aim of this study was to perform a comparative
evaluation of anatomical efficacy and functional outcomes of
surgical treatment of stage III-1V FTMH using silicone oil
and C,F; gas tamponade following PPV. To achieve this aim,
the following objectives were defined: to analyse the rate of
anatomical macular hole closure based on optical coherence
tomography findings depending on the type of intraocular
tamponade; to assess changes in best-corrected visual acuity
(BCVA) after surgical treatment in the silicone oil and C,F,
gas groups; and to compare anatomical and functional out-
comes in order to determine the clinical feasibility of each
tamponade in patients with large macular holes.

Materials and methods

This prospective study was conducted at the ophthal-
mology clinic of the University Clinical Center of Kosovo
from January 2024 to July 2025 in accordance with the De-
claration of Helsinki [10]. All patients provided written in-
formed consent for participation and clinical data processing.
The study included 12 patients (12 eyes) consecutively ad-
mitted for surgical treatment. Patients were selected using
a non-randomized approach based on clinical feasibility
and disease severity. Inclusion criteria were stage 111 or IV
full-thickness macular hole (FTMH) confirmed by clini-
cal and OCT findings, with a minimum diameter > 400 pm
[11]. Stage 111 FTMH was defined as a full-thickness defect
with subretinal fluid cuff and partial posterior vitreous de-
tachment, while stage IV involved a large macular hole with
complete posterior vitreous detachment and a Weiss ring.
Exclusion criteria included inflammatory ocular diseases,
severe retinal comorbidities, previous macular surgery, and
inability to maintain postoperative positioning.

The mean patient age was 64.8 = 6.3 years; 8 patients
(66.7 %) were women and 4 (33.3 %) were men. All macular
holes were unilateral, with a mean minimum diameter of
612 & 98 um. Stage III and IV holes accounted for 58.3 and

41.7 % of cases, respectively. According to tamponade type,
patients were divided into a silicone oil group (7 eyes) and
a C,F, gas group (5 eyes). All patients underwent standard
three-port 23-gauge PPV according to established FTMH
surgical protocols [12]. The procedure included vitrectomy,
ILM staining with brilliant blue dye, and central ILM peel-
ing. Final tamponade was performed using silicone oil or
C,F; gas according to macular hole characteristics and in-
traoperative findings. Postoperative face-down positioning
was recommended for all patients.

Macular anatomy was evaluated using spectral-domain
OCT (REVO NX and REVO FC, Optopol Technology, Po-
land) before surgery and during follow-up examinations [13].
OCT assessment included macular hole size, subretinal fluid,
and morphological restoration. The primary anatomical out-
come was complete macular hole closure with restoration
of neurosensory retinal layer continuity [14]. Functional
outcomes were assessed by changes in BCVA measured in
decimal values before and after surgery. Due to the small
sample size and non-normal distribution of variables, de-
scriptive and nonparametric analyses were applied. Results
were presented as mean * standard deviation and percen-
tages. The Wilcoxon signed-rank test was used for paired
comparisons, and Fisher’s exact test was applied for catego-
rical variables. Statistical significance was defined as p < 0.05.

Results

In the silicone oil group, complete anatomical closure
of the macular hole was achieved in 6 of 7 eyes (85.7 %). In
the C,F; gas tamponade group, macular hole closure was
observed in 3 of 5 eyes (60.0 %). Thus, patients treated with
silicone oil demonstrated a higher rate of anatomical success
compared with those receiving gas tamponade (Table 1).

The comparative anatomical outcomes after surgery
demonstrated a higher rate of macular hole closure in the
silicone oil group compared with the C,F, gas tamponade
group. Complete macular hole closure was achieved in
85.7 % of eyes treated with silicone oil, while closure was ob-
served in 60.0 % of eyes receiving C,F, gas tamponade. The
proportion of eyes without anatomical closure was 14.3 %
in the silicone oil group and 40.0 % in the gas tamponade
group. Fisher’s exact test did not reveal a statistically signi-
ficant difference between the groups (p > 0.05), which may
be related to the small sample size [15]. Nevertheless, the
results demonstrate a clinically relevant tendency toward
higher anatomical efficacy and greater stability of macular
hole closure with silicone oil tamponade.

Preoperative OCT examinations in all patients confirmed
the presence of a full-thickness macular hole with disruption

Table 1. Anatomical outcomes after surgical
intervention according to the type of tamponade,

n (%)
Silicone oil C.F, o
Outcome (n=7) (n = 5) p-value
Closed 6 (85.7) 3 (60.0) p>0.5
Not closed 1(14.3) 2 (40.0) p>05
Notes: * — statistical difference between groups.

Source (here and in Tables 2, 3, Fig. 1-3): compiled by
the authors.
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of all layers of the neurosensory retina. In most cases, irre-
gular defect margins, widening of the foveal region, and the
presence of subretinal fluid were observed, corresponding to
the clinical features of stage III-IV disease. Postoperative
OCT assessments in patients with anatomically successful
outcomes demonstrated complete approximation of the
macular hole edges and formation of a continuous foveal
configuration. During follow-up, a subset of patients showed
gradual remodelling of the outer retinal layers, particularly
the ellipsoid zone, which may have potential implications for
subsequent functional recovery.

In the silicone oil group, morphological outcomes were
more homogeneous. Complete anatomical closure of the ma-
cular hole was associated with better stability of foveal archi-
tecture and a lower incidence of residual subretinal changes.
In contrast, in the C,F; gas tamponade group, incomplete
approximation of the macular hole edges or persistence of a
foveal defect was observed in some cases, limiting the poten-

tial for full functional recovery. Representative OCT images
demonstrating macular morphology before surgery and after
PPV with silicone oil tamponade are presented in Fig. 1.

In the preoperative period, OCT clearly visualizes a
full-thickness defect of the neurosensory retina with disrup-
tion of the foveal contour, an increased minimum hole dia-
meter, and disorganization of both inner and outer retinal
layers, reflecting severe morphological damage to the macula.
Following surgical intervention with silicone oil tamponade,
complete anatomical closure of the macular hole is observed,
with restoration of continuity of the neurosensory retina and
formation of a more regular foveal profile. In most of the
presented scans, smoothing of the former defect margins,
reduction or complete absence of sub-foveal cavities, and a
tendency toward reorganization of the outer retinal layers are
noted, indicating a stable postoperative macular configuration.

The clinical significance of these morphological changes
lies in the fact that the use of silicone oil provides prolonged

intraocular tamponade and stabilization

Figure 1. Representative OCT images of the macular region before (A)
surgery and after (B) PPV

of the macular region, even in cases of
large and chronic macular holes. The
presented OCT findings confirm the ef-
fectiveness of this approach in achieving
anatomical success in clinically complex
situations [16] and provide a morpho-
logical basis for subsequent functional
recovery. Representative OCT images
illustrating macular morphology before
surgery and after PPV with C,F; gas tam-
ponade are shown in Fig. 2.

Preoperative OCT scans show typical
features of large full-thickness macular
holes. After retinal macular hole surgery
with the use of C,F; gas tamponade, OCT
scans reveal the anatomical closure of
macular holes, restoration of the neuro-
sensory retina, and formation of the fo-
veal depression. In most cases, there is a
decrease in the thickness of the area of the
macula where the retinal defect used to
be present, the edges of the retinal defect
have approximated each other, and the
overall shape of the macula has stabilized,
all of which indicates the effectiveness of
gas tamponade in facilitating healing of
the macular retinal defect.

The variable outcomes noted after the
application of C,F, gas indicate the im-
portance of patient positioning after reti-
nal surgery and the characteristics of gas
tamponade as a surgical technique. Des-
pite the effectiveness of C,F, gas tampo-
nade in retinal surgery, not all patients are
good candidates for the procedure, and
careful consideration of each patient’s
suitability for the procedure must be made
prior to performing retinal surgery with
the use of C,F; gas.

The functional effectiveness of surgical
treatment was assessed based on changes
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in BCVA measured before and after the surgical intervention.
Analysis of baseline visual acuity values (Table 2) showed
that, prior to surgery, both groups were characterized by
comparably low BCVA levels, with no statistically significant
intergroup differences, thereby providing appropriate condi-
tions for subsequent comparison of postoperative functional
outcomes.

Prior to surgery, the vast majority of patients exhibited
marked impairment of visual function, with most BCVA
values falling within the lowest range (0.01—0.05). All pa-
tients had a BCVA <0.2, and no cases with a baseline visual
acuity > 0.3 were observed. Mean preoperative BCVA va-
lues were comparable between the groups,

outcomes of patients who had undergone C;F; gas tampo-
nade surgery were more variable both in their visual out-
comes and in the changes in the macular holes that were
observed via OCT imaging before and after the procedures.
Fig. 3 presents the percentage of patients who achieved
various levels of visual acuity after surgery (expressed as a
percentage of the total patients in that group who achieved
those values for BCVA), with visual acuity expressed as a
percentage of normal vision. This graph makes clear some
of the differences in the visual outcomes between the groups
according to the type of tamponade gas that was used during

surgery.

measuring 0.18 £ 0.07 in the silicone oil
group and 0.20 + 0.06 in the C,F; gas tam-
ponade group; no statistically significant
intergroup differences were detected at
baseline (p > 0.05). The absence of cases
with preoperative BCVA > 0.3 confirms
the severity of functional impairment in
the studied cohort and underscores the
clinical complexity of managing patients
with large stage I1I—IV macular holes.

Following surgical intervention, im-
provement in visual function was observed
in both groups, reflecting a functional re-
sponse of the macular region to successful
anatomical closure of the macular hole.
To provide a more detailed assessment of
postoperative BCVA changes, a separate
analysis of outcomes was performed in
each group according to the type of in-
traocular tamponade (Table 3).

The analysis of the collected data re-
vealed a statistically significant difference
in the changes in BCVA within each group
after the treatment (p < 0.05) [17]. The
mean BCVA within the silicone oil group
increased to 0.45 = 0.15 after surgery
compared to 0.38 = 0.14 in the C,F; gas
tamponade group. Additionally, a higher
percentage of patients in the silicone oil
group had higher ranges of visual acuity
(0.3—0.4) after surgery. Furthermore, the

Figure 2. OCT findings before (A)

A B

=
and after (B) surgery with C,F,
gas tamponade

Table 2. BCVA before surgical intervention

Vision before

the intervention 0.01-0.05 S.C. 0.1-0.2 S.C. 0.3-0.4 S.C. 0.5-0.6 S.C.

Number of cases 8 0 0
Note: S.C. — uncorrected visual acuity (sine correctione).
Table 3. BCVA after surgical intervention
Vision after

N eioh 0.01-0.05 S.C. 0.1-0.2 S.C. 0.3-0.4 S.C. 0.5-0.6 S.C.
Silicone oil 2 3 0
Gas (C,F,) 2 1 0
Wilcoxon signed-rank
test (within-group) p<005
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Figure 3. Comparative dynamics of maximum
corrected visual acuity in the silicone oil and C,F, gas
groups

The obtained data demonstrate differences in functional
outcomes between the analysed groups despite achieving
anatomical closure of the macular hole in all cases. Patients
treated with silicone oil more frequently achieved BCVA
values within the 0.3—0.4 range and showed fewer cases of
low visual acuity (1/60—5/60) before and after surgery. These
findings correspond with OCT results demonstrating resto-
ration of macular architecture after silicone oil tamponade
[18]. In contrast, the C,F; gas group showed a higher pro-
portion of patients with low BCVA values (1/60—5/60 and
0.1-0.2), indicating greater variability in functional reco-
very. Thus, anatomical closure alone does not always ensure
proportional visual improvement, particularly in large and
advanced macular holes [19].

The results suggest that tamponade type may influence
functional outcomes after macular hole surgery. Silicone
oil was associated with more consistent functional recovery
compared with C,F; gas, although the differences did not
reach statistical significance. The relationship between ana-
tomical and functional outcomes indicates that, while macu-
lar hole closure generally contributes to visual improvement,
additional factors such as preoperative retinal condition and
restoration of macular structures may affect final BCVA. Si-
licone oil demonstrated a higher tendency toward anatomical
closure and more homogeneous functional outcomes com-
pared with C;F; gas. These findings support the effectiveness
of PPV for stage 11I-1V FTMH and highlight the importance
of selecting tamponade type according to individual macular
hole characteristics, providing a basis for further investigation
in ophthalmic surgery.

Discussion

The results of this prospective study provide a compre-
hensive assessment of the influence of intraocular tamponade
type on anatomical and functional outcomes after PPV for
FTMH stage IT11-1V. The findings indicate that silicone oil
tamponade is associated with higher rates of anatomical and
functional success compared with C;F, gas tamponade.

A key finding was the higher rate of complete anatomical
closure in the silicone oil group (85.7 %) compared with the
C,F, group (60.0 %). Although statistical significance was
not reached due to the limited sample size, the difference re-
mains clinically relevant. Radke et al. [20] similarly demon-
strated that long-lasting tamponade supports better macular

hole edge approximation and stable foveal reconstruction,
particularly in large FTMH cases. These results are consis-
tent with Li et al. [21] and Sadeghi et al. [22], who empha-
sized that postoperative macular stabilization and prolonged
tamponade contact may determine anatomical success in
large or refractory holes. However, evidence regarding the su-
periority of different tamponade types remains inconsistent.
Cundy et al. [23] reported no significant differences between
gas tamponades of different durations but highlighted the
lack of high-quality comparisons between gas and silicone
oil, especially for advanced FTMH. Therefore, the present
findings contribute additional evidence supporting silicone
oil use in complex cases.

Functional outcomes also showed a positive tendency.
Patients treated with silicone oil demonstrated more pre-
dictable BCVA improvement, with a greater proportion
reaching functional ranges of 0.3—0.4, whereas outcomes
in the C,F; group were more variable. This corresponds with
Nowosielska [24], who reported that anatomical closure does
not always result in proportional visual improvement. OCT
analysis further demonstrated more consistent restoration of
foveal morphology in the silicone oil group. Nicolosi et al.
[25] confirmed that recovery of OCT structural parameters
is an important predictor of visual outcomes after vitrectomy
and macular hole closure, emphasizing the role of postope-
rative morphological stability.

Patient positioning after surgery is another important
factor affecting outcomes. The effectiveness of C,F; tampo-
nade depends on compliance with postoperative positioning
protocols, as reported by Szeto et al. [26] and Ghoraba et al.
[27]. In contrast, silicone oil provides a stable tamponade
effect independent of patient adherence, which may be par-
ticularly beneficial for elderly patients who have difficulty
maintaining positioning requirements. The current results
also support Li et al. [28], who identified silicone oil as a
reasonable option for large, chronic, or recurrent macular
holes, even when subsequent oil removal is required. The
priority in such cases is achieving stable anatomical clo-
sure. Furthermore, advances such as intraoperative OCT,
described by Tao [29], may improve surgical precision; how-
ever, postoperative success remains strongly influenced by
tamponade stability and its interaction with macular healing
processes [30].

Thus, silicone oil and C,F; gas demonstrate compa-
rable anatomical efficacy in stage I1I—IV macular hole sur-
gery. Nevertheless, silicone oil appears to provide greater
anatomical stability and more favorable functional outcomes,
particularly in complex cases requiring prolonged macular
support.

Conclusions

In this prospective study, the anatomical efficacy and
functional outcomes of PPV for stage I1I-IV FTMH using
silicone oil or C,F; gas tamponade were comparatively eva-
luated. The results demonstrated that both tamponade me-
thods provided high anatomical effectiveness and contributed
to visual improvement, while highlighting the potential ad-
vantages of silicone oil in complex macular hole cases.

Complete anatomical closure was achieved in 85.7 %
(6/7) of eyes in the silicone oil group and 60.0 % (3/5) in
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the C,F; group. Although the silicone oil group showed a
higher closure rate, the difference was not statistically sig-
nificant (Fisher’s exact test, p > 0.05), likely due to the
limited sample size. Both groups demonstrated significant
postoperative BCVA improvement (Wilcoxon signed-rank
test, p < 0.05). Mean BCVA increased from 0.18 + 0.07 to
0.45 £ 0.15 in the silicone oil group and from 0.20 £ 0.06
to 0.38 £ 0.14 in the C,F; group. Patients treated with sili-
cone oil more frequently achieved BCVA values within the
0.3—0.4 range, whereas the gas group showed greater vari-
ability. OCT-confirmed anatomical closure was generally
associated with visual improvement; however, functional
recovery depended not only on hole closure but also on
preoperative macular condition and restoration of outer
retinal structures.

The findings support silicone oil as an effective alternative
tamponade for large and complex FTMH, particularly when
prolonged and stable macular support is required. However,
the small sample size and absence of randomization limit
the generalizability of the results. Further studies with larger
populations, longer follow-up, and detailed OCT evaluation
of photoreceptor recovery are required to clarify the optimal
selection of tamponade in clinical practice.
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MopiBHAABHI PE3YALTATU 3ACTOCYBAHHSI CUAIKOHOBOT OAIi Ta ra3oBoi TamnoHaam C,F,
niA 4YaC XipypriYHOro BTPYUYOHHS 3 NPUBOAY MAKYASPHOI Aipy 3-4-i cTtaaii

Pesiome. Axmyaavnicmo. BuB4eHO BIUIMB TUITY TAMIIOHAIM Ha
MIBUIIKICTh 3aKPUTTSI MaKYJISIPHOI Tipy ¥ BITHOBJIEHHS 30Dy TTic-
JIs BITpeKTOMil pars plana B Mali€HTIB i3 AipaMX pOo3MipoM ITOHAI
400 MxM. Mamepiaau ma memoou. 1le IpoCTIeKTUBHE TOCITIIKEH-
Hs1 oxonuJio 12 oci0, siKi Mpoxonuiu JiKyBaHHS B IEPiofT i3 CiuHs
2024 poxky mo ymrHs 2025 poKy B YHIBEpCUTETCHKOMY KIIIHIYHOMY
neHTpi KocoBo B IIpumtuni. Ycim namieHTam O0yj10 BUKOHAHO
BiTpeKTOMilo pars plana 3 BUIaJeHHSIM BHYTPILIHbOI MOTrpaHidYHOL
MeMOpaHU i TAMITOHA/I0I0 32 I0TIOMOTOI0 CUJTIKOHOBOT oJ1ii (n = 7)
abo razy nepdropriporany (n = 5). Pezyabmamu. YactoTa 3aKpuTTSI
MaKyJISIpHUX Jip ctaHoBWIa 85,7 % y rpyni cUIiKOHOBOI OJIil Ta
60,0 % y rpymni razy. Xo4a yepe3 HEBEJIMKUI PO3Mip BUOIPKU MixX
rpynamMu He OyJ10 BUSIBJIEHO CTaTUCTUYHO 3HAYYILOI Pi3HULI, y

IpyIi BUKOPUCTAHHS CUJIIKOHOBOT 011 3a(hikCOBaHO BUILLY YaCTOTY
3akpuTTs. [Ticist onepalliii B ycix MaiieHTIiB CIocTepirasocs: 3HauHe
TMOJIMIIIEHHSI TOCTPOTH 30Dy, IPUUOMY B TPYIIi CUIiIKOHOBOI OJIii Mo~
Ka3HUKU OyJIM BULLIMMU, HiX Yy TpyIIi ra3y. TaMroHaaa CuiiKoOHOBOIO
OJIIEIO TiCJIs BITPEKTOMIT BUsIBUIIACS €(HEKTUBHOIO 11010 3aKPUTTS
MaKyJISIpHOI [ipu ¥ BimHOBIIEHHS 30pY. Bucnosxu. OtpumaHi naHi
MATBEPIKYIOTh KJIiHIYHY TOLIbHICTh 3aCTOCYBAaHHSI CHITIKOHO-
BOI OJ1ii K e(heKTUBHOIO BapiaHTa TaMIIOHAAU IPU XipypriyHOMY
JIIKYBaHHI BEJIMKUX MaKyJISIPHUX Jip Ta [Iip Ha Mi3Hii cTamii i mia-
KPECJTIOI0Th BaXKJIUBICTh iHIMBIAYaJIbHOTO ITiA00PY Tepartii.
Kimo4oBi ¢j10Ba: BHyTpilIHE00UHA TAMITOHA/A; BITPEKTOMisI pars
plana; pe3ynbTaTi 11010 TOCTPOTH 30pY; HallKpalla CKOpUroBaHa
rocTpoTa 30py; MicjsionepaniiiHa cTabdiaizarist
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Clinical and laboratory rationale for lymphotropic
decongestant therapy in the comprehensive tfreatment
of patients with fraumatic brain injury and stroke

Abstract. Background. This study aimed to assess the effect of lymphotropic decongestant therapy on neurological
recovery and inflammatory responses in patients with severe traumatic brain injury (TBI) or haemorrhagic stroke.
Materials and methods. Seventy-five patients were involved in the study (38 with TBI and 37 with stroke), of whom
42 were assigned to the control group and 33 to the intervention group. Over a 10-day period, neurological status
was assessed using the Glasgow Coma Scale (GCS); inflammatory activity was monitored via the neutrophil-to-
lymphocyte ratio (NLR); and cerebral oedema was evaluated using serial multislice computed tomography. Patients
in the intervention group received standard intensive care treatment supplemented with submastoid lymphotropic
injections containing dexamethasone, lidocaine, and glucose. Results. Among patients with TBI, the intervention
produced a 44.0 % increase in GCS score (9.1to 13.1, p = 0.001), compared to 10.9 % in controls. The NLR
decreased by 35.4 % (4.8 to 3.1, p < 0.001). In stroke patients, GCS improved by 44.0 % (9.1to 13.1, p = 0.003),
compared to 37.8 % in controls, while NLR decreased by 28.6 % (3.5 to 2.5, p = 0.002). Lymphocyte count
increased by 66.7 % in TBI and 56.3 % in stroke patients receiving the intervention. Conclusions. Radiological
assessment showed faster restoration of cerebral sulci, ventricular decompression, and reopening of basal cisterns
by day 5. By day 10, near-complete recovery was observed, with midline shift reduced from §—10 to 2—3 mm.
These findings suggest that lymphotropic decongestant therapy may help optimise neuro-intensive care protocols

and improve neurological recovery in patients with severe TBI and stroke.
Keywords: inflammatory status; neurological recovery; immune modulation; brain injury; dysregulation

Introduction

The importance of this study lies in the increasing global
burden of traumatic brain injury and haemorrhagic stroke
and the persistent challenges of managing cerebral oedema
and systemic inflammation in neurocritical care. Despite ad-
vances in neuroimaging and intensive care, secondary brain
injury remains a major cause of mortality and long-term
disability, highlighting the need for therapies that accelerate
oedema resolution, modulate inflammation and improve
neurological outcomes.

Zhong et al. [1] reported 20.84 million new cases of trau-
matic brain injury worldwide in 2021, with 37.93 million
people living with its consequences and 5.48 million dis-
ability-adjusted life years lost. Although age-standardised
incidence has declined, the absolute number of cases con-
tinues to rise, particularly in Eastern and Central Europe. In
Italy, Amidei et al. [2] reported a standardised incidence of
77.3 per 100,000, with a marked increase among individu-

als over 70 years. Damara et al. [3] further showed that the
COVID-19 pandemic altered injury patterns and increased
trauma-related mortality in low- and middle-income coun-
tries. These findings demonstrate the substantial and con-
tinuing burden of acute brain injury.

The association between traumatic brain injury and sub-
sequent cerebrovascular events is also important for long-
term prognosis. Al-Salihi et al. [4], in a meta-analysis of 13
cohort studies, reported a 2.3-fold increase in overall stroke
risk and an almost fivefold increase in haemorrhagic stroke
risk after traumatic brain injury. Moderate-to-severe injury
was associated with a 3.6-fold higher stroke risk, emphasising
the importance of long-term monitoring.

Secondary brain injury involves complex inflammatory
and oxidative pathways. Mavroudis et al. [5] demonstrated
that acute elevations of IL-6, IL-1f and TNF-o are associ-
ated with early post-concussion symptoms, while Cao et al.
[6] showed that microglial activation and leukocyte infiltra-
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tion contribute to blood-brain barrier disruption after stroke.
These findings highlight the importance of controlling in-
flammatory responses following acute brain injury.

Current approaches to cerebral oedema also have li-
mitations. Cook et al. [7] found hypertonic saline preferable
to mannitol for reducing intracranial pressure in traumatic
brain injury and intracerebral haemorrhage, whereas cor-
ticosteroids showed significant benefit mainly in bacterial
meningitis. Although osmotic therapy remains effective for
acute intracranial pressure control, evidence of improved
long-term functional outcomes remains limited.

Lymphotropic therapy represents a promising adjunctive
approach in neurocritical care. Kuldashev et al. [8], in 615
patients with traumatic brain injury, reported that regional
lymphotropic antibiotic therapy maintained therapeutic tis-
sue concentrations for up to 24 hours and improved control
of secondary brain injury. Eshonov [9] found that daily sub-
mastoid administration of dexamethasone, lidocaine and an-
tibiotics accelerated recovery of consciousness and cerebral
oedema resolution, while Aripov [10] emphasised the need
for differentiated treatment of severe traumatic brain injury
throughout the acute and recovery phases.

Despite growing evidence regarding inflammation and
lymphatic mechanisms in neurological recovery, the effects
of lymphotropic decongestant therapy on cerebral oedema
regression and immune modulation remain insufficiently
studied. Systematic data integrating neurological recovery,
inflammatory biomarker dynamics and radiological treat-
ment response are limited.

The present study aimed to investigate the clinical and
laboratory effects of submastoid lymphotropic deconges-
tant therapy in patients with traumatic brain injury and hae-
morrhagic stroke. The objectives were to assess changes in
consciousness and inflammatory markers, evaluate the asso-
ciation between therapy and radiological regression of cereb-
ral oedema, and determine the safety profile of submastoid
lymphotropic administration.

Materials and methods

This prospective comparative clinical study was conduc-
ted in the neuro-intensive care unit at the Bukhara branch of
the Emergency Medical Care Centre, Uzbekistan, between
November 2023 and August 2025. A quasi-controlled design
was used. The protocol was approved by the Ethics Commit-
tee of the Ministry of Health of the Republic of Uzbekistan
(Protocol No. 7, November 9, 2023). The treatment method
was covered by invention patent FAP 20240232/1, “Method
for the treatment of cerebral oedema and neuroinflamma-
tion in patients with traumatic brain injury and haemor-
rhagic stroke”, and Ministry of Justice Patent No. FAP 2937,
“Treatment of brain edema and neuroinflammation in pa-
tients with traumatic brain injury and hemorrhagic stroke”.

Patients were assessed at admission (stage 1), day 5 (stage
2), and day 10 (stage 3). The cohort included 75 patients re-
quiring neurocritical care: 38 (50.7 %) with traumatic brain
injury and 37 (49.3 %) with haemorrhagic stroke. Age ranged
from 37 to 68 years (mean 58.2 + 2.0); 43 patients (57.3 %)
were men and 32 (42.7 %) women.

Inclusion criteria were neuroimaging-confirmed trau-
matic brain injury or spontaneous haemorrhagic stroke; ad-

mission within 24 hours of symptom onset; GCS 6—13; age
18—70 years; haemodynamic stability; absence of contrain-
dications; and availability for 10-day follow-up. Exclusion
criteria included hypersensitivity to study-drug components;
severe hepatic or renal failure; malignant or haematological
disorders affecting inflammatory markers; active infection
requiring targeted therapy; immunodeficiency or immu-
nosuppressive treatment; pregnancy or lactation; partici-
pation in another trial; emergency decompression within 6
hours; or lack of informed consent.

Patients were allocated non-randomly according to ad-
mission time and availability of the clinical protocol. The
control group (n = 42) received standard neurocritical care,
while the intervention group (n = 33) received the same
treatment supplemented with lymphotropic decongestant
therapy. Both groups were further stratified into traumatic
brain injury and haemorrhagic stroke subgroups.

Standard therapy included 20% mannitol or hypertonic
saline for intracranial pressure control, clinically indicated
antibacterial therapy, membrane-stabilising and metabolic
agents, antiplatelet or rheological agents, neuroprotective
therapy, and symptomatic and supportive care, including
seizure prophylaxis, glucose and haemodynamic control,
positioning, and nursing care.

The intervention group additionally received a 5.0-ml
submastoid solution containing 1.0 ml of 2% lidocaine hy-
drochloride (20 mg), 1.0 ml dexamethasone sodium phos-
phate (4 mg), and 3.0 ml of 10% glucose. The solution was
prepared aseptically and administered bilaterally once daily
for five consecutive days using a 23-gauge needle. Injections
were performed in the retromastoid triangle, 1.5—2.0 cm pos-
terior to the mastoid process and at a depth of 2.0—2.5 cm,
directed towards regional lymphatic structures. The combi-
nation was intended to provide local anaesthetic and mem-
brane-stabilising effects (lidocaine), anti-inflammatory and
anti-oedematous effects (dexamethasone), and osmotic/
metabolic support (glucose). The submastoid route was se-
lected because of its proximity to cervical lymphatic struc-
tures draining the cranial cavity.

Consciousness was assessed using the Glasgow Coma
Scale [11] (eye opening 1—4, verbal response 1—5, motor
response 1—6; total 3—15). Neurological assessment addi-
tionally included pupils and light reactions, motor func-
tion, pathological and brainstem reflexes, and seizure or
abnormal.

MSCT was performed at stages 1—3 usinga SOMATOM
Perspective scanner (Siemens Healthineers, Germany).
Routine scans used 5-mm slices and 1—2-mm slices for de-
tailed assessment. Radiological parameters included hae-
morrhage volume and localisation, midline shift, ventricu-
lar configuration, basal cistern patency, sulcal effacement,
perilesional oedema, and mass effect or herniation risk.
Serial imaging assessed oedema regression through resto-
ration of sulci, ventricles, and basal cisterns.

At each stage, 5 ml of venous blood was collected between
07:00 and 09:00 into EDTA tubes and processed within two
hours. Complete blood counts with differential leukocyte
counts were performed using a Mindray BC-5300 analyser
(Mindray Bio-Medical Electronics, China), with manual
verification where indicated. Analysed parameters included
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total leukocyte count, neutrophils, lymphocytes, monocytes,
eosinophils, and basophils.

The neutrophil-to-lymphocyte ratio index (NLRI) was
calculated using formula (1):

% segmented neutrophils

NLRI = % lymphocytes

0]

where NLRI is the neutrophil-to-lymphocyte ratio index;
the percentage of segmented neutrophils is the proportion of
segmented neutrophils in the blood, and the percentage of
lymphocytes is the proportion of lymphocytes in the blood.

The primary outcomes were changes in consciousness,
assessed by GCS scores between stage 1 and stage 3; NLRI
dynamics as an indicator of systemic inflammatory modula-
tion; and radiological regression of cerebral oedema based
on MSCT findings.

Secondary outcomes included neurological recovery at
stage 2, changes in leukocyte populations, particularly neut-
rophils and lymphocytes, between-group differences in treat-
ment response, and safety based on adverse events associated
with lymphotropic therapy.

Statistical analysis was performed using IBM SPSS Sta-
tistics 26.0. Continuous normally distributed variables are
presented as mean = SD, and categorical variables as fre-
quencies and percentages. Normality was assessed using the
Shapiro-Wilk test [12], with p > 0.05 indicating normality.
Between-group comparisons used the independent samples
t-test [13], within-group longitudinal comparisons used the
paired t-test [14], and categorical variables were analysed
using Fisher’s exact test [15].

Percentage changes (A%) were calculated relative to
baseline according to formula (2):

Value at Stage X — Value at Stage 1

o/ —
A% = Value at Stage 1

x 100, (2)

where A% — percentage change relative to the baseline level;
the value at stage X is the indicator measured at the relevant
stage, and the value at stage 1 is the baseline value of the
indicator.

All study procedures complied with the ethical standards
for research involving human participants set out in the
WMA Declaration of Helsinki [16], as well as local legislative
requirements. Prior to inclusion in the study, patients or their
legal representatives were provided with full information in

their native language regarding the study’s aims, procedures,
potential benefits, and possible risks. Written informed con-
sent was obtained from all participants or their representa-
tives before any study-specific interventions were carried out.

Patient confidentiality was ensured by assigning unique
numerical identifiers, and all personal medical information
was stored in password-protected databases accessible only
to authorised study personnel. Data anonymisation protocols
guaranteed that individual patients could not be identified in
any published or presented materials.

Results

Baseline characteristics of the study cohort and initial
neurological status. The analytical sample included 75
patients with acute neurological conditions, with a mean
baseline Glasgow Coma Scale score of 9.3 * 2.1, indicat-
ing moderate to severe neurological impairment requiring
intensive neurocritical care. Baseline MSCT documented
the severity, localisation, and distribution of intracranial hae-
morrhagic lesions in both diagnostic groups; comparative
findings are presented in Table 1.

As shown in Table 1, haemorrhagic strokes predomi-
nantly presented as hemispheric (frontal and lobar) haecma-
tomas (29 cases, 78.3 %), while brainstem, intraventricular,
and subarachnoid haemorrhages were less frequent (10.8,
5.4, and 5.4 %, respectively). In patients with traumatic
brain injury, subdural haematomas were most prevalent
(63.1 %), followed by parenchymal contusions and haema-
tomas (26.3 %) and brainstem haemorrhages (10.5 %). The
frequency of cerebral contusions without an indication for
surgery varied. These findings reflect the typical lesion dis-
tribution in spontaneous haemorrhagic stroke and traumatic
brain injury, providing a basis for assessing lesion severity and
localisation in subsequent comparative analyses.

Dynamics of neurological and inflammatory parameters in
traumatic brain injury. To assess these dynamics in a control
group of patients with traumatic brain injury, an analysis was
conducted of Glasgow Coma Scale scores and the percen-
tages of segmented neutrophils and lymphocytes. The NLRI
was also calculated according to formula (1) over a 10-day
observation period. Comparing these parameters at three
stages — on admission (stage 1), on day 5 (stage 2) and on
day 10 (stage 3) — makes it possible to evaluate spontaneous
neurological recovery alongside changes in systemic inflam-
matory status. The data are presented in Fig. 1.

Table 1. Distribution of intracranial haemorrhagic lesions in patients with stroke and TBI

Diagnosis Type of lesion Number of cases % of group
Hemispheric (frontal) haematomas 29 78.3
Haemorrhagic Brainstem haemorrhages 4 10.8
stroke (n = 37) Intraventricular haemorrhages 2 5.4
Subarachnoid haemorrhages 2 5.4
Subdural haematomas 24 63.1
Traumatic brain Contusions/parenchymal haematomas 10 26.3
injury (n = 38) Brainstem haemorrhages 4 10.5
Cerebral contusions without surgical indication Variable -

Source (here and in Fig. 1-6, Table 2): compiled by the authors.
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As shown in Fig. 1, the control group showed gradual
neurological recovery, with GCS increasing from 10.1 + 1.8
at admission to 11.1 £ 1.6 onday 5 (+9.9 %) and 11.2 £ 1.5
on day 10 (+10.9 %).

Inflammatory imbalance persisted: neutrophils increased
from 60 to 65 % (+8.3 %), lymphocytes from 16 to 18 %
(+12.5 %) after an initial decline, while NLRI peaked at
4.1 on day 5 and decreased to 3.6 by day 10 (=2.7 %). Thus,
neurological recovery occurred alongside persistent inflam-
matory dysregulation, supporting the potential value of tar-
geted anti-inflammatory interventions.

Neurological recovery with lymphotropic therapy in trau-
matic brain injury. To assess the effect of lymphotropic the-
rapy on neurological recovery and inflammatory status in
patients with traumatic brain injury, GCS scores, neutrophil
and lymphocyte percentages, and NLRI were assessed at
admission (stage 1), day 5 (stage 2), and day 10 (stage 3).
These data enabled evaluation of neurological recovery and
immune response dynamics over the 10-day observation
period (Fig. 2).

As shown in Fig. 2, the intervention group demonstrated
marked neurological and inflammatory improvement. GCS
increased from 9.1 + 2.0 at admission to 11.3 = 1.7 on day
5(+24.2 %) and 13.1 £ 1.4 on day 10 (+44.0 %). Lympho-

cytes increased from 12 to 20 % (+66.7 %, p < 0.001), while
NLRI decreased from 4.8 to 3.1 (A% = —35.4 %, p < 0.001);
neutrophils increased moderately from 58 to 62 % (+6.9 %).
These changes, including the greater GCS improvement than
in controls (+44.0 vs +10.9 %), indicate accelerated neurolo-
gical recovery and improved immune balance, potentially re-
lated to enhanced oedema resolution and lymphatic drainage.

Neurological recovery and immune status in haemorrhagic
stroke. To assess neurological recovery and inflammatory
status in the haemorrhagic stroke control group, GCS scores,
neutrophil and lymphocyte percentages, and NLRI were
assessed at admission (stage 1), day 5 (stage 2), and day 10
(stage 3). These data enabled evaluation of neurological im-
provement and immune response dynamics over the 10-day
period (Fig. 3).

As shown in Fig. 3, the haemorrhagic stroke control
group showed neurological improvement, with GCS in-
creasing from 8.2 * 1.9 at admission to 10.1 £ 1.7 on day 5
(+23.2 %) and 11.3 £ 1.6 on day 10 (+37.8 %).

Neutrophils increased from 50 to 58 % (+16 %), while
Iymphocytes increased from 14 to 22 % (+57.1 %). NLRI
decreased to 2.3 on day 5 (A% = —36.1 %) but rose to 3.3 by
day 10 (A% = —8.3 %), indicating persistent inflammatory
dysregulation despite neurological recovery and supporting

the need for additional immunomo-

70 dulatory therapy.

60 62 Neurological recovery and im-

60 . . .
mune modulation in haemorrhagic
50 stroke. To assess the effect of
40 lymphotropic therapy on neuro-
30 logical recovery and inflammatory
16 15 18 status in patients with haemorrhagic
20 10.1 1.1 1.2 stroke, GCS scores, neutrophil and
10 37 21 36 lymphocyte percentages, and NLRI
0 ! B | were assessed at admission (stage 1),
Arrived Day 5 Day 10 day 5 (stage 2), and day 10 (stage
D GCS B Seg.nuc. neutro (%) Ol Lymphocytes (%) ENLRI 3). These data enabled evaluation
of functional recovery and immune

Figure 1. Longitudinal assessment of the GCS and inflammatory indicators
in the control group of patients with TBI

response dynamics (Fig. 4).
As shown in Fig. 4, the hae-
morrhagic stroke intervention group

70 demonstrated marked neurological
60 62 improvement, with GCS increa-
60 8 sing from 9.1 &+ 2.1 at admission to
10.2 = 1.8 on day 5 (+12.1 %) and
50 13.1 £ 1.5 on day 10 (+44.0 %), ex-
ceeding the control group (+37.8 %).
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30 62 % (+10.7 %), lymphocytes from
16 to 25 % (+56.3 %, p < 0.001),
20 18 20 while NLRI decreased from 3.5to 2.5
o 12 11.3 13.1 (A% = —28.6 %, p = 0.002) without
10 — 15 s > ;hedreboung seen in contr:l)ls. These
: : : indings indicate improved immune
0 - = L1 balance and support the potential
Arrived Day 5 Day 10 of lymphotropic therapy to enhance
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systemic inflammation.

Figure 2. Neurological recovery and immune modulation in patients with TBI

receiving lymphotropic therapy

Effectiveness of lymphotropic
therapy according to neurological out-
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comes. To assess treatment effectiveness, neurological and
inflammatory indicators on day 10 were compared across all
study groups, with results presented in Table 2.

Analysis of Table 2 demonstrated a significant advantage
of lymphotropic therapy. On day 10, GCS was 13.1 in both
intervention groups versus 11.2 in the traumatic brain in-
jury control group (p = 0.001) and 11.3 in the haemorrhagic
stroke control group (p = 0.003), with a 44.0 % improvement
versus +10.9 and +37.8 %, respectively.

NLRI reduction was also greater in the intervention
groups: 35.4 versus 2.7 % in traumatic brain injury and 28.6
versus 8.3 % in haemorrhagic stroke. Thus, lymphotropic
therapy was associated with greater neurological recovery
and inflammatory modulation, with comparable outcomes
across both intervention groups.

Comparative dynamics of cereb-

sulcal and ventricular restoration; GCS increased from 10.1
to 11.2 and NLRI from 3.7 to 3.6. Compared with standard
therapy, lymphotropic treatment was associated with faster
oedema regression, greater neurological recovery, and im-
proved inflammatory balance in acute traumatic brain injury
and haemorrhagic stroke.

Safety and tolerability of submastoid lymphotropic the-
rapy. Throughout the five-day protocol, no adverse reactions
were recorded in any of the 33 intervention patients (18 with
traumatic brain injury and 15 with haemorrhagic stroke). No
local or systemic complications, infections, hyperglycaemic
crises, gastrointestinal bleeding, or other glucocorticoid-re-
lated effects were observed, indicating good tolerability and
supporting the feasibility of submastoid lymphotropic the-
rapy as an adjunctive neurocritical care treatment.

ral oedema resolution and recovery. 70
Serial MSCT examinations were used 58
to assess cerebral oedema resolution |° 50 54
and correlate structural changes with |50
neurological recovery. Comparative |4
results for the intervention and con-
trol groups are presented in Fig. 5, 6. 30 23 20
Asshown in Fig. 5, the intervention |20 v 01 oy
: 8.2 . :
group demonstrated rapid structural re- |19
covery. At admission, a large left hemi- 0 l_l 3-5 23 2_
spheric haematoma ca.used complete Arrived Day 5 Day 10
sulcal effacement, ventricular compres-
sion, loss of basal cistern visibility, and | OGCS M Seg.nuc. neutro (%) O Lymphocytes (%) ENLRI
an 8—10 mm midline shift. By day 5,
sulcal restoration and partial cisternal _Figurg 3. quamics of consqiousness Ieve_*l _and immune response
reopening were evident: by day 10, in patients with haemorrhagic stroke receiving standard treatment
brain architecture was almost re-
stored, with normalised ventricles and |70
cisternal patency and a reduced mid- 60 56 60 62
line shift of 2—3 mm. These changes
corresponded to GCS improvement |50
from 9.1to 13.1 and NLRI reduction |49
from 3.5 to 2.5, indicating accelerated
oedema resolution and neurological 30 20 25
recovery (Fig. 6). 20 16 13
Fig. 6 shows slower structural |, 91 10.2 '
recovery in the control group. At I:l 3.5 2.7 2.5
L . . 0 ] s I
admission, extensive right fron- Arrived Day 5 Day 10
totemporal contusions, subdural
collections, sulcal effacement, and | O GCS B Seg.nuc. neutro (%) O Lymphocytes (%) ENLRI
ventricular compression were ob-

served. By day 10, oedema had only
partially resolved, with incomplete

Figure 4. Accelerated neurological recovery and immune modulation
in patients with haemorrhagic stroke in the intervention group

Table 2. Comparative outcomes and analysis of between-group differences on day 10

ST n vaclitﬁa? r(>ftzl>?|1atls) BeHoy (fin:II:IF;IIue) Saebl] p-viwiéﬁ?:)ll‘;fred
TBI control 20 11.2+15 +10.9 3.6 2.7 -
TBI intervention 18 13114 +44.0 3.1 -35.4 0.001
HS control 22 11.3+1.6 +37.8 3.3 -8.3 -
HS intervention 15 13115 +44.0 25 -28.6 0.003

Notes: * — p-value calculated using the independent samples t-test when comparing intervention and control
groups at stage 3; statistically significant results (p < 0.05) are shown in bold.
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Discussion

This study demonstrated that submastoid lymphotropic
decongestant therapy was associated with improved neuro-
logical recovery, inflammatory balance, and cerebral oedema
resolution over 10 days. GCS improvement reached 44.0 %
in both intervention groups versus +10.9 and +37.8 % in
controls, while NLRI decreased by 35.4 % in traumatic brain
injury and 28.6 % in haemorrhagic stroke, with lymphocyte
increases of 66.7 and 56.3 %, respectively. MSCT confirmed
substantial restoration of brain architecture by day 10.

These findings are consistent with evidence that acute
brain injury disrupts lymphatic drainage. Bolte et al. [17]
showed that traumatic brain injury impairs drainage to deep
cervical lymph nodes within 2 hours, with dysfunction per-
sisting for up to one month. Unlike the spontaneous recovery
observed over up to two months in their model, substantial re-
covery occurred within 10 days in the present study, suggesting
a potential therapeutic effect of lymphotropic intervention.

Meningeal lymphatics are also important for haemor-
rhagic product clearance. Chen et al. [18] demonstrated
that erythrocyte drainage peaks 4 hours after subarachnoid
haemorrhage, whereas lymphatic ablation promotes clot
accumulation and pro-inflammatory microglial activation

(p <0.0001). Consistently, the haemorrhagic stroke interven-
tion group showed lymphocyte expansion to 25 % and sus-
tained NLRI reduction of 28.6 % (p = 0.002). Liu et al. [22]
and related studies [19—21] further showed that impaired
cervical lymphatic drainage delays subdural haematoma re-
sorption and suppresses LYVE-1, FOXC2 and VEGF-C. In
the present study, lymphotropic therapy was associated with
sulcal and cisternal restoration by day 5 and near-complete
structural recovery by day 10, including reduction of midline
shift from 8—10 to 2—3 mm.

Neuroprotective signalling may partly explain these ef-
fects [23]. Fang et al. [24] demonstrated that PACAP re-
duces intracranial pressure and brain water content after
subarachnoid haemorrhage through PAC1/AC/cAMP/PKA
signalling, SUR1 phosphorylation, and preservation of AQP4
polarity (p < 0.001). The rapid oedema resolution observed
in the present study may therefore involve related mecha-
nisms of AQP4 regulation and blood-brain barrier protec-
tion. Given the multifactorial nature of cerebral oedema,
including AQP4, TNF-o,, VEGFE matrix metalloproteinases,
SUR1-TRPM4 and NKCC1 pathways [25], the observed ef-
fects may reflect complementary actions of dexamethasone,
lidocaine, and regional lymphatic delivery [26—28].

Figure 5. Serial MSCT scans of a patient with haemorrhagic stroke in the intervention group:
a) on admission; b) on day 5; c) on day 10

Figure 6. Serial MSCT scans of a patient with traumatic brain injury in the control group:
a) on admission; b) on day 5; c) on day 10
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Inflammatory indices are important prognostic markers
after traumatic brain injury. Wu et al. [29] associated ele-
vated SIRI (OR = 9.56, p < 0.001) and NLR (OR = 3.26)
with tracheostomy, while GCS < 8 predicted pneumonia
(AOR = 4.374). In the present study, NLR decreased from
4.8 t0 3.1 (—35.4 %, p < 0.001) in the traumatic brain in-
jury intervention group, alongside GCS improvement from
9.1 £2.0to 13.1 £ 1.4. Alimohammadi et al. [32] found that
delta-NLR > 1 predicted unfavourable outcome (OR = 1.71,
p = 0.034), whereas controls in the present study showed
minimal NLR change (3.7 — 3.6, —2.7 %). These findings
are also consistent with Mishra et al. [33], who identified
elevated admission NLR as a predictor of unfavourable six-
month GOS (mean difference —5.18; 95% CI —10.04 to
—0.32; p=10.04; AUC = 0.706), although longer follow-up
is needed to confirm long-term effects.

Similar associations were observed in haemorrhagic
stroke. Shrestha et al. [34] reported higher NLR in pa-
tients with unfavourable intracerebral haecmorrhage out-
comes (9.09 + 4.92 vs 4.88 + 3.06), while Hu et al. [35]
found that NLR > 6 predicted unfavourable outcomes at 1
and 6 months (OR = 2.202 and 1.978, respectively). In the
present study, NLRI decreased from 3.5 to 2.5 (—28.6 %,
p = 0.002) without the rebound observed in controls (2.3
— 3.3). Prandin et al. [37] found that NLR < 4.30 after
thrombectomy was associated with favourable mRS out-
comes (RR =0.76, p = 0.001; AUC = 0.784), while Zhu
et al. [38] identified prognostically relevant NLR and SIRI
thresholds of 2.689 and 1.778, respectively. The final NLR
values in the intervention groups (3.1 and 2.5) were below the
former threshold, with the haemorrhagic stroke group also
approaching the latter NLR threshold.

The observed lymphocyte dynamics further support
modulation of the inflammatory response [39]. Alsbrook
et al. [40] described early neutrophil infiltration after
ischaemic stroke and later IL-17 and yA T-cell activa-
tion in intracerebral haemorrhage. In the present study,
lymphocytes increased from 12 to 20 % in traumatic brain
injury (+66.7 %, p < 0.001) and from 16 to 25 % in hae-
morrhagic stroke (+56.3 %, p < 0.001), suggesting im-
proved immune regulation during the critical early phase.
Population-level findings by Le Bail et al. [41] further
linked higher NLR with stroke prevalence (OR = 1.31)
and mortality (HR = 1.56; 95% CI 1.2—2.02). However, the
present 10-day design does not allow conclusions regarding
long-term survival.

Experimental evidence also supports lymphatic modula-
tion. Liu et al. [42] demonstrated that IL-33 restores AQP4
function, lymphatic drainage, and neurological function
after traumatic brain injury, while Liao et al. [43] showed
that ketoprofen, 9-cis-retinoic acid, and VEGF-C promote
meningeal lymphatic restoration and oedema absorption.
The rapid structural recovery observed in the present study,
including sulcal restoration by day 5 and reduction of midline
shift from 8—10 to 2—3 mm, is consistent with enhanced
lymphatic drainage.

Thus, the findings indicate that submastoid lymphotropic
therapy is associated with faster neurological recovery, cereb-
ral oedema resolution, and inflammatory normalisation in
traumatic brain injury and haemorrhagic stroke. The con-

cordance of clinical, radiological, and inflammatory changes
supports lymphatic and immune modulation as potential
components of adjunctive neurocritical care. However, lar-
ger controlled studies with longer follow-up are required to
confirm its effects on long-term functional outcomes and
survival.

Conclusions

Submastoid lymphotropic therapy was associated with
accelerated neurological recovery, improved inflammatory
balance, and faster cerebral oedema resolution in traumatic
brain injury and haemorrhagic stroke. In traumatic brain
injury, GCS increased by 44.0 % (9.1 = 2.0 to 13.1 + 1.4,
p=10.001) versus +10.9 % in controls, while NLRI decreased
by 35.4 % (4.8 t0 3.1, p < 0.001) versus —2.7 %. In haemor-
rhagic stroke, GCS similarly increased by 44.0 % (9.1 £ 2.1
to 13.1 £ 1.5, p = 0.003) versus +37.8 %, while NLRI de-
creased by 28.6 % (3.5 to 2.5, p = 0.002) versus —8.3 %.
Lymphocytes increased by 66.7 % in traumatic brain injury
and 56.3 % in haemorrhagic stroke (both p < 0.001). MSCT
showed earlier oedema resolution, with sulcal and cisternal
restoration by day 5 and near-complete architectural reco-
very by day 10, including midline shift reduction from 8—10
to 2—3 mm. No local or systemic adverse reactions were
recorded.

These findings support submastoid lymphotropic the-
rapy as a potentially well-tolerated adjunctive intervention in
acute neurocritical care. Serial NLR and differential leuko-
cyte monitoring may help assess inflammatory status and
treatment response.

Limitations included non-randomised allocation, 10-
day follow-up, and absence of molecular biomarkers. Fu-
ture studies should include larger multicentre randomised
trials, three- and six-month functional follow-up using the
Glasgow Outcome Scale and modified Rankin Scale, dose
optimisation, molecular biomarker analysis, and evaluation
of combination therapy with other neuroprotective inter-
ventions.
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KAiHiYHe | AaGopaTopHe 06r'PYHTYBAHHSI AiIMPOTPONHOT AEKOHreCTaHTHOI Tepanii
B KOMIMAEKCHOMY AiKYBAHHI MNALEHTIB i3 YepenHO-MO3KOBOIO TPABMOIO TA iIHCYALTOM

Pesrome. Mema: ouinuty BIuuB J1iM(MDOTPOITHOT TEKOHTECTAHT-
HOI Tepallii Ha HeBPOJIOTiuHe BiIHOBJEHHS I 3amajbHi peakilii B
MAIiEHTIB i3 TSDKKOIO YepernHo-M03K0oBoIo TpaBMoto (UMT) a6o
reMopariyHuM iHcynbsTroM. Mamepiaau ma memoou. Y NOCTiIXeH-
Hi B3sM yyacTtb 75 mauieHtiB (38 i3 UMT Ta 37 3 iHcynsTOM), 3
saKux 42 Oy/IM BimHECEeHi 10 KOHTPOJIBHOIL IpyIn, a 33 — 10 rpymnu
BrpydaHHsl. [Iporsirom 10-1eHHOTO Mepioxy HEBPOJIIOTIYHMIA CTATYC
BUBYAIM 3a mKajnoro Komu [rasro (LIKT'), 3anaibHy aKTUBHICTH
KOHTPOJIIOBAJIY 3a CITiBBiIHOILIEHHSIM HEUTPOMiIiB 10 JiMpoLuTiB
(NLR), a HaOpsiK roJIOBHOTO MO3KY OLHIOBAJIM 3a AJOTIOMOTOIO
cepiitHo1 GaraTolapoBoi KoM’ otepHoi Tomorpadii. [lauientu
IPYIU BTPYYaHHSI OTPUMYBAIM CTAaHAAPTHY iIHTEHCUBHY TEpaITilo,
JIOMTOBHEHY JTiM(OTPOIMHMUMH iH’€KIIISIMUA B CyOMAaCTOITHUIA Bilpoc-
TOK, 1110 MiCTWJIM IeKCaMeTa30H, JiI0KAaiH i IIoKo3y. Pe3ytvmamu.
Cepen xBopux i3 YMT BTpy4aHHS MPUBEIIO 10 30UTBIICHHS OLIIHKI
3a LIKT Ha 44,0 % (39,1 mo 13,1, p = 0,001) nopiBusiro 3 10,9 %

y KOHTpOJbHIM rpymi. NLR 3uusunocs Ha 35,4 % (3 4,8 no 3,1,
p <0,001). Y mauieHriB 3 iHcyabrom owiHka 3a LK moninmmiacs
Ha 44,0 % (39,1 mo 13,1, p = 0,003) nopiBHsiHO 3 37,8 % y KOHT-
poJibHii Tpymi, Toni ik NLR 3uusunocs Ha 28,6 % (3 3,5 no 2,5,
p = 0,002). KinbkicTb JgimMbouTiB 30iabimIacs Ha 66,7 % B ocib i3
YMT rta Ha 56,3 % y naiieHTiB 3 iHCYJIBTOM, IKi OTPUMYBAJIK BTPY-
yaHHs. Bucnosku. Panionoriune oOCTeXeHHS MOKa3aJI0 LIBUILIE
BiTHOBJICHHSI MO3KOBHUX 00PO3€eH, IEKOMITPECiIO IIIJTYHOUKIB Ta I10-
BTOPHE BiIKPUTTS 0a3aJbHUX LHUCTePH A0 5-T0 aHs. Ha 10-Ty o0y
criocTepirajiocsi Maiixxe oBHE BiTHOBJIEHHSI, 3MilLLIEHHSI CEPEAHBOL
JtiHii 3MeHnmwIocs 3 8—10 mo 2—3 mwm. Li maHi cBigyaTh 1Ipo Te, 110
JIiM(OTPOITHA IEKOHTECTAaHTHA TEPaITisi MOXe JOMOMOTITH OTITUMi-
3yBaTH MPOTOKOJIM HEMPOIHTEHCUBHOI Tepallii Ta MOJIIMIINTA He-
BpOJIOTiYHE BiTHOBJICHHSI MAaLi€HTIB i3 TskKoo UYMT Ta iHcyasTOM.
KurouoBi cyioBa: sanaabHMi craTyc; HEBPOJIOTiYHE BiIHOBJIEHHS;
IMYHOMOYJISILIIST; TPAaBMa TOJIOBHOTO MO3KY; TIOPYIIIEHHST PETYJISILIii
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Innovations in haemorrhage control techniques
for penetrating abdominal trauma in military
and civilian settings

Abstract. Background. The relevance of the study is conditioned by high mortality from intra-abdominal
haemorrhage and the dependence of treatment results on the availability and effectiveness of local haemostasis
techniques under different organisational conditions of medical care. This study purposed to theoretically substantiate
the application of innovative techniques of local control of intra-abdominal haemorrhage. Materials and methods.

The study was of a theoretical and analytical nature and was based on the analytical review and structural-logical
synthesis of scientific sources, reflecting the clinical and organisational experience of military and civilian medicine,

with reference to educational and scientific materials used in Bulgaria, in particular, in Varna. Results. The
analysis showed that innovative local haemostasis techniques differed significantly in their mechanisms of action,

anatomical targets and permissible application times, affecting their effectiveness and safety at different levels of
care. Temporary vascular occlusion required strict time limits because of the risk of ischemic organ damage, while
prolonged mechanical compression and local thrombus formation carried increased risks of infection and recurrent
bleeding. Hybrid technologies expanded bleeding-control capabilities but required highly trained personnel and clear
coordination of successive care stages. Conclusions. The findings theoretically support a differentiated approach

to selecting local haemostasis techniques according to available resources, organisational conditions and level of
medical care. The practical significance lies in integrating innovative solutions into clinical algorithms for military
and civilian medicine. The results may assist surgeons, disaster medicine specialists and emergency-care protocol
developers in standardising approaches to controlling massive intra-abdominal haemorrhage.

Keywords: clinical outcomes; surgical technologies; vascular occlusion; level of equipment; haemostatic agents;
standardisation of approaches

Introduction

Control of intra-abdominal haemorrhage in penetrat-
ing abdominal injuries depends on interacting clinical, or-
ganisational and resource factors that determine whether
effective haemostasis can be achieved at each stage of care.
Increasingly complex injury patterns, polytrauma and un-
equal resources have produced multiple local haemostatic
approaches with different mechanisms, anatomical targets
and training requirements. However, the absence of a uni-
fied staged-care framework leaves their rational, reprodu-
cible and safe selection unresolved. Research on massive
blood loss in combat settings has mainly examined primary
bleeding control and temporary haemostasis during casualty
evacuation. Jarrassier et al. [1] described initial haemor-
rhage control as part of a system integrating clinical decisions
with organisational and resource constraints. Kyle et al. [2]

linked local control in penetrating abdominal trauma to the
injury mechanism, haemodynamic status and timing of sur-
gery, while showing that organisational capacity determines
whether the selected strategy can be implemented. Thus,
local haemostasis functions as part of staged treatment rather
than as an isolated manoeuvre. Studies covering prehospital,
transport and hospital care further developed this systems
perspective. Remondelli et al. [3] emphasised temporary
haemostatic techniques as a bridge to definitive care in re-
source-limited settings. Adams et al. [4] showed that inter-
ventions for non-compressible abdominal haemorrhage must
correspond to staff competence and the feasibility of timely
transfer between care phases. Dilday and Holcomb [5] simi-
larly incorporated local bleeding control into an integrated
surgical and resuscitation algorithm. In acute care surgery,
Moparthi et al. [6] stressed rapid recognition of life-threaten-
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ing haemorrhage, coordinated surgical decisions and adap-
tation of protocols to available resources.

The possible extension of local haemorrhage control to
prehospital care was examined by Lammers et al. [7], who
assessed the transfer of military experience to civilian health-
care and identified early stabilisation and temporary hae-
mostasis as potential determinants of prehospital mortality.
Lenormand [8] connected the historical rise of fragmentation
and combined abdominal injuries with the growing impor-
tance of temporary haemostasis and staged organisational
decisions. Konig [9] likewise treated local bleeding control
as an element of system preparedness and rapid decision-ma-
king during large-scale incidents.

At the operative stage, Kostov et al. [10] presented ab-
domino-pelvic packing within damage control surgery as
part of multimodal haemorrhage management requiring
strictly timed re-exploration. Evrev et al. [11] highlighted
delayed diagnosis and treatment complexity in anticoagu-
lated patients with retroperitoneal or abdominal bleeding.
Chernopolsky [12] examined intra-abdominal abscesses
as consequences of inadequate contamination control and
limited postoperative monitoring. Together, these studies
indicate that the safety of temporary haemostatic methods
depends on their integration with definitive surgery, inter-
stage coordination and postoperative surveillance.

Taken together, the cited studies reflected the clinical
patterns of penetrating abdominal trauma, the organisational
conditions of care delivery in combat and hospital settings,
the development of staged approaches and the expansion of
pre-hospital interventions, as well as the safety implications
of using temporary haemostatic solutions. At the same time,
the analysed literature did not establish a unified approach
to comparing innovative techniques of local bleeding control
in terms of mechanism of action, anatomical area of appli-
cation, critical time limits and personnel training require-
ments within a common staged treatment model. Systematic
linkage of safety risk profiles to interstage coordination and
logistics also remained limited, which complicates the integ-
ration of individual technological solutions into standardised
algorithms of military and civilian medical care.

This study purposed to systematise innovative techniques
for the local control of intra-abdominal haemorrhage in
penetrating injuries. To achieve the stated aim, the follo-
wing objectives were addressed: analysis of the evolution of
approaches to intra-abdominal haemorrhage control and
the development of staged treatment models; comparative
characterisation of innovative techniques of local haemo-
stasis according to mechanisms of action, clinical outcomes
and safety risk profiles; and synthesis of organisational and
logistical factors involved in integrating these techniques into
military and civilian medical care systems.

Materials and methods

The present study was theoretical and analytical and is
based on the systematisation and synthesis of scientific ideas
about the local control of intra-abdominal haemorrhage in
penetrating injuries of the abdomen. By design, it was an
analytical review using a structural and logical approach,
which implies a comparative analysis of clinical ideas and
organisational models of care. The research was prepared

at the Military Medical Academy and the Naval Hospital in
Varna, Bulgaria, which served as an institutional platform for
the theoretical interpretation of military and civilian expe-
rience in the medical care of severe injuries. The observation
period is 1990—2025, which corresponds to the chronolo-
gical scope of scientific and regulatory sources included in
the methodology. It was determined by the need to follow
the dynamics of surgical, organisational and technological
solutions against the backdrop of changes in the structure of
injuries and models of medical care.

Data collection involved a targeted analysis of scientific
sources on penetrating abdominal trauma and the control
of non-compressible haemorrhage, considering the clinical,
organisational and tactical aspects of medical care. The con-
ceptual framework was based on damage control surgery [13]
and damage control resuscitation [14], which define the prin-
ciples of staged bleeding control and physiological stabilisa-
tion. The evidence base was expanded using data on damage
control technologies in civilian traumatology [15] and tem-
porary stabilisation in polytrauma [16]. Hospital standards for
managing penetrating abdominal trauma were derived from
[17], while the historical development of trauma surgery and
specialised emergency care was examined using [18]. Treat-
ment algorithms and organisational principles were clarified
according to the “Advanced trauma life support” manual [19]
and the North Atlantic Treaty Organization “Emergency war
surgery” handbook [20]. Sources were included if they directly
addressed local control of intra-abdominal haemorrhage and
described a clinical, organisational or methodological solu-
tion. This selection combined military and civilian experience
and reflected different organisational models of care.

Theoretical analysis was used to clarify concepts of local
haemorrhage control, staged treatment and the physiological
basis of temporary haemostasis. It also traced changes in
bleeding-control approaches associated with evolving injury
patterns and organisational models without using empirical
clinical data. Generalisation enabled individual findings to
be integrated into a conceptual model linking the clinical,
organisational and safety aspects of haemostatic techniques.
Content analysis focused on their mechanisms of action,
anatomical targets, maximum safe duration, application at
different stages of care and characteristic risks.

Comparative analysis was used to evaluate intra-ab-
dominal packing, haemostatic agents, balloon occlusion,
temporary vascular occlusion, and minimally invasive and
hybrid surgical-endovascular interventions according to
their mechanisms, anatomical targets and organisational
requirements. Their applicability in military and civilian
practice was compared with consideration of resource avai-
lability, technological infrastructure, time before definitive
intervention and postoperative monitoring capacity. The
structural-logical method organised the findings within a
staged-care model and identified relationships among cli-
nical outcomes, organisational factors and potential risks. A
systems approach treated local intra-abdominal haemorrhage
control as a component of multilevel severe-trauma ma-
nagement, ensuring consistency and avoiding a fragmented
description of individual techniques.

The practical applicability of each method was assessed
according to its haemostatic effect, safe temporary use be-
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fore definitive treatment, sensitivity to resource limitations,
personnel training requirements and potential influence on
postoperative complications. The categories “high”, “mo-
derate” and “limited” indicated applicability under specific
conditions based on available resources, time before defini-
tive intervention and the need for specialised training. This
framework enabled comparison of local haemostatic methods
within staged treatment without relying on quantitative cli-
nical indicators.

The clinical, organisational, and safety features of local
bleeding control techniques were compared within the
framework of an integrated medical care model for interpre-
tation of the results. Data synthesis was performed without
extrapolation to specific clinical groups in accordance with
the theoretical and analytical purpose of the study. This made
it possible to formulate theoretically valid conclusions about
the possibilities of inclusion of various local haemostasis
techniques into the military and civilian medical care sys-
tems.

Results

The development of methods for intra-abdominal hae-
morrhage control in penetrating trauma. Control of intra-ab-
dominal haemorrhage in penetrating injuries developed
within the framework of the general evolution of surgical
tactics for the management of severe abdominal trauma,
taking into account changes in the patterns of injuries and
medical care conditions. The initial concepts were based on
the single-stage radical tactic, which provided for complete
abdominal exploration, final haemostasis, and anatomical
repair of damaged structures. In this regard, Marietta and
Burns [17] emphasised that penetrating abdominal trauma

is characterised by high morbidity and mortality rates and
the risk of missed injuries, which leads to late complications.
This actualised the need to maximise the volume of surgical
control during a single operation in the early period. At the
same time, the control of bleeding was considered as a se-
parate, final stage of treatment rather than an element of a
multistage process.

In this connection, the main classical variants of the sur-
gical control of intra-abdominal haemorrhage in penetra-
ting injuries are presented, highlighting their key principles,
clinical indications, and characteristic limitations (Table 1).
The tabular form of data presentation makes it possible to
systematise the stages of the development of the surgical
tactic and to trace the logic of its transformation depending
on the clinical and organisational conditions. The separate
presentation of civilian and military limitations makes it pos-
sible to trace the influence of the operational environment
on the choice of a surgical tactic. This structure forms the
analytical basis for a deeper understanding of the reasons
for the transition from single-stage radical interventions to a
staged control of bleeding.

Analysis of the data presented in Table 1 showed a regular
change in priorities in the surgical control of intra-abdominal
haemorrhage in penetrating trauma. The synthesis of clinical
experience indicated that classical radical operations showed
an acceptable effectiveness only in patients with a stable
physiological status, which significantly limited their use in
the conditions of massive blood loss and combined injuries.
The transition to temporary and staged methods of control
of bleeding was caused by the need to reduce the mortality
rate associated with prolonged operative interventions in
conditions of shock, coagulopathy, and metabolic disorders.

Table 1. Evolution of classical approaches to the surgical control of intra-abdominal haemorrhage in penetrating

trauma under civilian and military conditions

Stage of approach
development

Key principles
of surgical bleeding
control

Main clinical
indications

Limitations in
civilian settings

Limitations
in military settings

Classical radical
surgery

Immediate laparotomy,
complete abdominal
exploration, definitive
haemostasis and ana-
tomical reconstruction

Isolated penetrating
injuries in haemo-
dynamically stable
patients

High risk of complica-
tions in polytrauma;
prolonged operative
time

Practically unfeasible
due to limited time,
personnel and equip-
ment

Extended emergen-
cy laparotomy

Active surgical haemo-
stasis through ligation,
suturing or resection of
damaged structures

Active intra-abdominal
haemorrhage with
signs of haemody-
namic instability

Limited efficacy in
severe coagulation
disorders

Increased mortality
with delayed evacu-
ation and prolonged
surgery

Temporary surgical
haemostasis

Abdominal packing,
temporary suturing
without definitive recon-
struction

Massive blood loss,
haemorrhagic shock

Requires repeat op-
erations and intensive
care resources

Limited capacity for
multistage treatment
in field conditions

Transition to staged
approaches

Focus on rapid bleeding
control and stabilisation
of vital functions

Combined and
multiple injuries with
critical homeostatic
disturbances

Outcomes dependent
on the organisation of
interstage care

Highly dependent on
logistics and avai-
lability of evacuation
routes

Notes: laparotomy — surgical access to abdominal organs; haemodynamic instability — a condition characte-
rised by critical disturbances in blood pressure and organ perfusion; staged approaches — a surgical strategy
in which treatment is divided into sequential phases with deferred definitive reconstruction. Source (here and in
Tables 2-6): compiled by the authors based on Jaunoo and Harji [13]; Malgras et al. [14]; Roberts et al. [15]; Vol-
pin et al. [16]; Marietta and Burns [17]; Richardson et al. [18]; American College of Surgeons [19]; North Atlantic

Treaty Organization [20].
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These restrictions were most pronounced in the military
field, where time and logistics determined the volume and
nature of the surgical care.

The further transformation of approaches to the treatment
of penetrating abdominal trauma with massive bleeding was
associated with the integration of surgical and resuscitative
tactics into a single staged care model. Fadden [21] empha-
sised that the development of modern trauma-oriented tactics
was based on the parallel use of surgical and resuscitative care
aimed at the fastest elimination of life-threatening conditions
and restoration of physiological equilibrium. Damage control
surgery and damage control resuscitation appeared as the
principles, which, at that time, were justifiably considered
necessary to correct the local causes of bleeding (the place
of the injury) and systemic disorders. Determining the goals,
mechanisms of action and scope of tasks of these principles
became important for further improvement of the treatment
of critical patients. In this connection, the comparative de-
scription of these principles made it possible to concretise
their functional significance in the algorithm of intra-abdo-
minal haemorrhage control (Table 2).

The analysis of the data, presented in Table 2, showed
the conceptual unity of damage control surgery and damage
control resuscitation in the framework of staged treatment
for severe abdominal injuries. Based on the analysis of the
information, it can be concluded that damage control surgery
was aimed at quickly eliminating life-threatening conditions
by temporarily surgically controlling bleeding and conta-
mination. At the same time, damage control resuscitation was
aimed at stabilising systemic physiological disorders — co-
agulopathy, hypotension, metabolic acidosis. Differentiation
of the functional purpose of these concepts contributed to a
decrease in the time of primary surgical interventions and an
increase in the efficiency of accompanying resuscitative meas-
ures. The concomitant use of these concepts made it possible
to create a coherent methodological basis for protocols of care
for patients with penetrating abdominal trauma.

Despite the successes achieved in the development of
staged concepts, a number of unsolved questions still remain in
the scientific ideas of intra-abdominal haemorrhage control,
including the issue of choosing the optimal surgical tactics in
severe penetrating wounds. A theoretical analysis of the evo-
lution of staged concepts has shown that the proposed concep-
tual schemes did not always take into account changes in the
mechanisms of injury, variability in evacuation times and limi-
ted material and technical resources at different levels of care.
All this reduced the universality of the application of single-
stage radical intervention algorithms and classical schemes
of definitive bleeding control in various clinical situations,
especially in a military setting. In such conditions, the further
development of bleeding control concepts objectively required
new technical and technological solutions in the interests of
local bleeding control in the framework of staged treatment.

Modern innovative methods for local control of intra-ab-
dominal haemorrhage. Trauma surgery has seen a fast deve-
lopment in technological methods for local intra-abdominal
haemorrhage control since the late 20th century and espe-
cially in the first quarter of the 21st century. According to
Wang et al. [22], advances in materials science and bioengi-
neering led to new local tissue management methods, inclu-
ding haemostatic agents and controlled compression devices,
which broadened surgical haemostasis. This was helped by
an increase in injury complexity, combined injury frequency;,
and medical care organization at various levels. In clinical
practice, intra-abdominal packing systems for mechanical
compression of the bleeding focus, haemostatic agents for
local thrombosis, balloon devices for temporary vessel or
cavity occlusion, and mini-invasive and hybrid surgical-en-
dovascular techniques were introduced. Different modes of
action, anatomical application zones, and material and staff
resource needs make standardisation challenging. In this
case, a systematic description of unique local haemostasis
strategies was needed to compare them in a tiered treatment
paradigm.

Table 2. Comparative characteristics of the principles of damage control surgery and damage control
resuscitation in penetrating abdominal trauma

Comparison criterion

Damage control surgery

Damage control resuscitation

Strategic goal
time

Temporary surgical control of bleeding and
contamination with minimisation of operative

Stabilisation of physiological parameters and
correction of traumatic coagulopathy

Primary focus

Local source of bleeding and injured organs

Systemic disturbances of haemostasis,
perfusion and metabolism

Key interventions

Abdominal packing, temporary haemostasis,
limited resection without definitive reconstruc-
tion

Early use of blood components, restriction of
crystalloid infusion, permissive hypotension

Short-term primary intervention with deferral of

Continuous process from the pre-hospital

Temporal orientation definitive treatment

phase to stabilisation

Resource requirements sibility of repeat interventions

Minimally required surgical instruments; pos-

Access to blood components; coagulation
monitoring

Clinical indications

abdominal haemorrhage

Haemodynamic instability; massive intra-

Haemorrhagic shock; coagulopathy; hypo-
thermia; acidosis

Notes: damage control surgery — a staged surgical strategy aimed at rapid temporary control of bleeding and
contamination; damage control resuscitation — a resuscitative strategy focused on early correction of coagulo-
pathy and perfusion deficits; permissive hypotension — maintenance of reduced arterial pressure until definitive

haemostasis is achieved to minimise blood loss.
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In this case, a classification strategy that reflects the
functional objective of innovative local bleeding control ap-
proaches and their healthcare system implementation seems
justified. This methodology lets you synthesise technical
solutions regardless of a clinical series and systematise ap-
proaches by identifying features. For this, local intra-ab-
dominal haemorrhage control strategies are characterised
by mechanism, anatomical application zone, and medical
care. Several functional groupings can be created to classify
these novel approaches by mechanism of action, primary
anatomical use, and necessary medical care. For paren-
chymal organs and diffuse venous bleeding at forward and
hospital stages, intra-abdominal packing methods compress
the bleeding source under regulated pressure. In hospitals
and specialised centers, next-generation haemostatic agents
stimulate local thrombus formation mechanically and bio-
chemically in the liver, spleen, and retroperitoneal space.
Adaptable for forward and hospital stages, balloon technolo-
gies temporarily occlude retroperitoneal cavities or big veins.
However, temporary vascular occlusion procedures, which
reduce regional blood flow in major abdominal vessels, are
only used in hospitals. Finally, advanced facilities use mini-
mally invasive (localised interventions with minimal surgical
trauma for parenchymal and vascular structures) and hybrid
treatments (surgical and endovascular interventions for com-
plex organ and vascular injuries), which require advanced
infrastructure and interdisciplinary support.

Comparing innovative local bleeding control strategies
should take into account their application settings, the period
before surgery, and medical staff training. These criteria vary
every organization and medical care level, making techno-
logy standardisation difficult. Systematic comparison of these
qualities allows approaches’ functional capacities to be rep-
resented without clinical context. Here, a comparative ana-
lysis of innovative local haemostasis approaches is offered,

taking into account application conditions, time constraints,
and staff training (Table 3).

Based on the summary characteristics presented in
Table 3, the significant influence of clinical and organisa-
tional factors on the effectiveness of innovative local hae-
mostasis methods was identified. This differentiation allowed
attributing the methods to those which are used for tempo-
rary stabilisation of the patient in the conditions of limited
resources or to carry out technically complex interventions
in controlled conditions. The military practice prioritises
methods for rapid achievement of the haemostatic effect
with minimal instrumental and personnel resources, whereas
in civilian practice — the methods which are applied in the
conditions of specialised care and performed by trained mul-
tidisciplinary teams.

The systematisation of innovative techniques and tools
of local control of intra-abdominal haemorrhage made it
possible to clearly understand their functional purpose in
the structure of staged medical care. The systematised ap-
proaches formed the basis for a rational combination of sur-
gical, endovascular and resuscitation methods in accordance
with the conditions of their application. The logic of the
presentation emphasised the need for a further systematic
analysis of clinical effectiveness and safety of innovative tech-
nologies in the framework of a unified treatment system.

Clinical outcomes and safety aspects of innovative bleeding
control. The analysis of clinical effectiveness of innovat-
ive bleeding control techniques in penetrating abdominal
injury was carried out on the basis of a comparative evalu-
ation of performance indicators characterising the results
of treatment in different organisational conditions. These
indicators included the rate of survivors, complications, and
volume of transfusion therapy, which reflected not only the
immediate result of surgical intervention but also the effect
of logistical factors in the staged care system. The military

Table 3. Comparative effectiveness of innovative methods for local haemostasis based on conditions of use,
time to definitive treatment, and personnel training requirements

Local haemostasis
method

Effectiveness
in military settings

Effectiveness
in civilian settings

Optimal time to
definitive intervention

Personnel training
requirements

Intra-abdominal tam-
ponade systems

High for rapid tempo-
rary stabilisation un-
der limited resources

Moderate as part
of damage control
surgery

Short interval

Basic surgical trai-
ning

Next-generation hae-
mostatic agents

Moderate, limited by
logistics and condi-
tions of use

High for parenchymal
organ injuries

Medium interval

Specialised training

Balloon technologies
for local haemorrhage
control

High as a temporary
bridge to surgical
treatment

High within compre-
hensive algorithms

Short-medium interval

Specialised training

Temporary vascular
occlusion methods

Moderate, dependent
on technical capability

High under controlled
conditions

Time-limited interval

Advanced training
required

Minimally invasive
approaches

Limited due to equip-
ment constraints

High when technical
resources are avai-
lable

Medium interval

Advanced training
required

Hybrid methods

Limited in field condi-
tions

Very high in specia-
lised centres

Variable

High interdiscipli-
nary skill level

Notes: effectiveness is presented as a generalised clinical suitability of the method under specific conditions;
optimal time to definitive intervention reflects the permissible duration for temporary local haemostasis without
increased risk of complications; personnel training level is determined by the requirement to possess specialised
surgical or endovascular skills; damage control surgery — a staged surgical strategy for temporary bleeding

control.

Tom 22, N2 6, 2026

www.mif-ua.com, https://emergency-journal.com

117



OpuriHaABbHI AoCAiaXXeHHs1 / Original Researches

and civil practice differ in the availability of resources, time
before definitive surgical bleeding control, and possibilities of
postoperative monitoring, which predetermines the variation
in the clinical effectiveness of innovative methods. Favaloro
and Pasalic [23] pointed out that contemporary laboratory
diagnostics of haemostasis is of particular importance for
early detection of disorders of coagulation and management
of bleeding and thrombotic risk, which, in the conditions of
limited laboratory control, significantly increases the uncer-
tainty of clinical decisions. The synthesis of these differences
allowed identifying the characteristic features of effectiveness
and safety of local bleeding control in different organisational
environments.

The variability of clinical risks of using innovative local
bleeding control methods in military and civil practice is
caused by a complex of temporal, resource and organisa-
tional factors. In the military environment, the short time of
the available time window, the need for rapid evacuation and
the limited availability of specialised equipment increases
the risk of complications in the case of prolonged use of
temporary bleeding control methods. In contrast, in the civil
environment, the availability of modern monitoring capabi-
lities and the possibility of repeated interventions reduce the
acute risk but increase the requirements for the management
of infectious complications and delayed bleeding.

Taking into account the differences in the organisational
and logistical structures, a comparative analysis of the cli-
nical efficacy of innovative methods of local bleeding con-
trol in the conditions of military and civilian hospitals was
carried out. This type of analysis made it possible to carry
out a comparative assessment of the indicators of lethality,
complications, volume of blood loss and transfusion therapy,
stability of the hemodynamic parameters and the postope-
rative period. In this connection, a comparative analysis of
the clinical efficacy of treatment is presented, taking into
account the organisational characteristics of medical care at
different stages (Table 4).

The analysis of the data presented in Table 4 indicates
the presence of systemic differences in the clinical efficacy

of innovative methods of local bleeding control, depending
on the organisational and logistical structure of treatment.
In the military field hospital, the leading factor was the time
of achievement of primary haemostasis, which determined
the lethality and volume of blood transfusion. In the con-
ditions of the civilian hospital, the more favourable results
of treatment were due to the possibility of controlled staged
treatment and long-term postoperative follow-up. The fre-
quency of complications was determined by the duration
of temporary methods of bleeding control and the timing
of performing radical surgery. The data presented confirm
that the clinical efficacy of innovative methods of bleeding
control is developed at the intersection of medical and or-
ganisational factors, which is fundamentally important for
the development of a staged system of medical care.

The application of innovative methods of bleeding con-
trol was not only accompanied by clinically significant results
but also by the appearance of certain risks for the safety of
patients, depending on the type of method and conditions of
its application. Rabello et al. [24] note that the implementa-
tion of innovations in the control of bleeding should provide
a balance between the effectiveness of bleeding control and
the risk of excessive interference in the physiological regu-
lation of blood circulation. The leading role was played by
the type of impact on the tissues, the duration of temporary
measures and the time limits for the performance of radical
surgery. The systematisation of these parameters made it
possible to move from a descriptive analysis of the results
of treatment to a risk analysis. In this connection, a syste-
matisation of the safety profile of local methods of bleeding
control is presented, taking into account their mechanism of
action and time limits (Table 5).

The analysis of the data presented in Table 5 indica-
tes a clear dependence of the safety risk profile on both
the mechanism of action and the duration of application
of innovative methods of bleeding control. Methods based
on temporary vascular occlusion were associated with the
strictest time limitations, due to the risk of ischaemic organ
injury. Mechanical compression and local thrombus-indu-

Table 4. Comparative clinical efficacy of innovative methods of local bleeding control in penetrating abdominal
wounds in military and civilian conditions

Evaluation parameter

Military conditions

Civilian conditions

Survival
interval

Determined by the speed of initial bleeding
control and the duration of the evacuation

Dependent on access to specialised care
and the timeliness of definitive interven-
tion

Complication rate

Increases with prolonged time to definitive
treatment and limited monitoring capabilities

Reduced under staged treatment and
controlled postoperative observation

Volume of transfusion

therapy stasis

Often substantial at early stages, dependent
on the effectiveness of temporary haemo-

Tends to decrease due to early and
stable control of bleeding

Haemodynamic stability bleeding control methods

Achieved primarily through temporary local

Maintained through comprehensive sur-
gical and resuscitative support

Postoperative course

Limited opportunities for extended monitoring
and complication management

Enables staged monitoring and correc-
tion of postoperative complications

Notes: survival refers to the integrated preservation of vital functions during the acute and early postoperative
period; transfusion therapy denotes the use of blood components to compensate for blood loss; military condi-
tions refer to care provided with limited resources and the necessity for evacuation; civilian conditions refer to
inpatient care with access to specialised equipment and postoperative monitoring.
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cing technologies required careful monitoring within the
study, owing to the likelihood of infectious complications
and recurrent bleeding if the permissible application time
was exceeded. Hybrid approaches were characterised by a
complex risk profile, determined by the multi-component
nature of the interventions and the increased demands for
coordinated staging of treatment. The synthesis of these
findings emphasised the necessity of a context-dependent
selection of techniques, with strict adherence to temporal
and organisational limits for their use.

The systematisation of the clinical efficacy and safety
profile of innovative methods of bleeding control made it
possible to develop a comprehensive assessment of their
appropriateness in different organisational and logistical
structures of medical care. The systematised data allowed
correlation of the potential clinical effect of the methods with
their risks and systemic limitations. This made it possible
to comprehensively represent the relationship between the
efficacy and safety of local bleeding control.

Perspectives on the implementation of innovative methods
of bleeding control. The implementation of innovative me-
thods of bleeding control in clinical practice should take into
account the systemic differences in the organisational and
logistical structure of military and civilian medicine, deter-
mined by the level of medical care, resource provision and
regulation of time before radical surgery. In military contexts,
these parameters are determined by the staged nature of eva-
cuation and limited access to specialised equipment, whereas
in civilian medicine, they are related to the availability of
inpatient care and extended clinical monitoring. Synchro-
nisation of the above-mentioned conditions is considered an
essential precondition for safe, repeated, and protocol-guided
application of advanced local haemostasis techniques.

In this connection, a comparative description of the
conditions for implementation of advanced bleeding con-
trol techniques in military and civil medical practice was
conducted. It allowed systematising organisational, time,
and resource factors. Comparative description of the con-
ditions enabled the unification of the protocol-dependent
approaches at different levels of care. In this regard, the main
conditions for the implementation of advanced bleeding
control techniques, depending on the specifics of military
and civil medical practice, are presented in Table 6.

Table 6 shows the key differences in advanced bleeding
control implementation circumstances by organisational type
of care. In military practice, these were speed, simplicity,
and method universality under resource- and time-deficit
conditions. First and foremost, civil practice requires de-
pendable haemostasis, long-term monitoring, and efficient
inter-functional interaction. Different levels of care have dif-
ferent specialisations and technical equipment, which affects
staff composition. The prerequisites for enhanced bleeding
control techniques demonstrate the need for a distinct unify-
ing strategy in terms of care, resources, and timelines.

The organizational-logistical factors of implementing
sophisticated bleeding control measures into the medical
service system affect their efficiency. Medical unit equip-
ment, staff training, and inter-phase interaction affect pro-
cedure repeatability and safety. Due to their organisational
differences, the military and civil medical services require
different conditions. The fundamental organisational and
logistical conditions for implementing improved bleeding
control strategies are described in connection to care level
and inter-phase interaction. The successful deployment of
these advanced bleeding control measures across care levels
depends on important organisational and logistical circum-

Table 5. Safety risk profile of innovative methods of local bleeding control in penetrating wounds
of the abdominal cavity

Type of innovative
technique

Primary mechanism
of action

Potential complications

Critical time limitations

Intra-abdominal tampo-
nade systems

Mechanical compression of
the bleeding source

Infectious complications,
abdominal compartment syn-
drome, recurrent haemorrhage

Limited duration of tampo-
nade before repeat revision

Next-generation haemo-
static agents

Local stimulation of throm-
bus formation and mechani-
cal sealing

Local tissue reactions, risk
of secondary bleeding with
unstable clot

Duration limited to the
stabilisation period before
definitive haemostasis

Balloon technologies
for local haemorrhage
control

Temporary occlusion of
cavities or vessels

Ischaemic injury, reperfusion-
related disturbances, vascular
wall damage

Strictly defined safe occlu-
sion interval

Temporary vascular oc-
clusion methods

Controlled interruption of
blood flow

Acute organ ischaemia, meta-
bolic disturbances following
reperfusion

Short allowable occlusion
time with immediate transi-
tion to definitive intervention

Minimally invasive ap-
proaches

Localised effect with mini-
mal trauma

Incomplete bleeding control,
delayed complications

Dependent on the time to
open or the combined cor-
rective intervention

Hybrid methods

Combination of surgical and
endovascular interventions

Technical complications of
multi-component procedures

Dependent on the coordi-
nation of stages and the
duration of the combined
intervention

Notes: critical time limitations refer to the maximum permissible duration of temporary methods without a sig-
nificant increase in complication risk; ischaemic complications denote impaired organ perfusion with resulting
functional and structural changes; reperfusion disturbances indicate metabolic and vascular alterations following

restoration of blood flow.
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stances. Medical units must be well-equipped and standar-
dised with haemostatic agents, tamponade systems, and tem-
porary vascular occlusion devices adapted to each care level’s
clinical needs. Professional readiness is also important: while
forward and hospital stages require basic training in local
haemostasis, staged care, and safety limitations, hospitals
and specialised centers require highly specialised surgical,
anaesthesiology, and endovascular skills. Multidisciplinary
cooperation between surgical and nursing professionals and
strong inter-phase coordination allow safe clinical informa-
tion transfer and determine forward and hospital transition
points. This continuity of care requires reliable logistics and
transportation during evacuation, intensive clinical and in-
strumental monitoring at advanced stages, and strong pro-
tocol regulation with explicit operational algorithms across
all healthcare levels.

The concept for advanced bleeding control approaches in
military and civil medical practice unified clinical, organi-
sational, and safety components. The standardised training
protocols and inter-hospital exchanges ensure that the pro-
posed technologies can be used in any health care system
architecture and are reproducible and safe. The generalising
consequences allow connecting new technology technical
skills to health care system capabilities. A holistic scientific
strategy for incorporating novel local bleeding control tech-
nologies into the health care system was designed to harmo-
niously blend research outputs and assure their consistent
incorporation into the research process.

Discussion

The findings clarified the role of emerging local intra-ab-
dominal haemorrhage control technologies within staged
healthcare systems. Their effectiveness depended not only on
technical characteristics but also on application conditions,
the time available before definitive surgery and personnel
training. Inadequate consideration of logistical and inter-
stage factors reduced the reproducibility of haemostasis and

increased safety risks. The relationship between the duration
of temporary haemostasis and complications confirmed that
local bleeding control should be integrated into military and
civilian treatment systems [25—27]. Injectable haemostatic
materials have been developed to adapt their physicochemical
properties to active bleeding and complex wounds. Wang
and Yang [28] examined their polymerisation, adhesion and
biocompatibility, while Du et al. [29] reviewed nanostruc-
tured materials designed to accelerate thrombus formation
and tissue fixation. However, intra-abdominal effectiveness
depends on material properties, anatomical access, cavity
control, strict time limits and compatibility with staged care.
Therefore, promising microlevel haemostatic mechanisms
must be evaluated alongside organisational feasibility.

Zhong et al. [30] emphasised the versatility and ease of
using topical haemostatic agents in surgery. Nevertheless,
their effectiveness in intra-abdominal haemorrhage remains
limited without direct visualisation and control of the bleed-
ing source. Banasiewicz et al. [31] similarly supported com-
bining topical haemostasis with surgical bleeding control
and transfusion management. Neurosurgical studies also
examined the balance between haemostatic efficacy and tis-
sue compression [32, 33], while Schonauer et al. [34] sum-
marised extensive clinical experience with topical agents.
However, anatomical differences restrict the direct transfer
of neurosurgical methods to abdominal trauma. Autologous
platelet concentrates have primarily been studied in planned
procedures involving limited tissue injury [35, 36]. Campana
et al. [37] demonstrated their potential efficacy and safety
in anticoagulated dental patients. Although platelet hae-
mostasis may be biologically beneficial, its use in intra-ab-
dominal bleeding is restricted by delivery difficulties, poor
retention within the cavity and staged-care time constraints
[38]. Brown and Solomon [39] confirmed the general effi-
cacy and usability of topical agents, but their practical value
in penetrating abdominal trauma depends on anatomical
control and coordination between treatment stages.

Table 6. Comparative requirements for integrating innovative bleeding control techniques into military

and civilian clinical protocols

Integration criterion

Military clinical protocols

Civilian clinical protocols

Level of medical care

Forward care, stabilisation phase, spe-
cialised treatment phase

Emergency care, inpatient care, specia-
lised centre

Primary integration goal

Rapid temporary bleeding control and
preparation for evacuation

Achievement of stable haemostasis with
minimised complications

Resource availability

Limited equipment, mobile kits, a mini-
mal set of devices

Extensive technical resources, access to
specialised technologies

Personnel requirements

Generalist training with emphasis on
speed and simplicity of application

Specialist training with interdisciplinary
interaction

Temporal constraints

Strictly limited time until evacuation or
transition to the next phase

Flexible timeframes with potential for ex-
tended monitoring

Criteria for transition to defini-
tive intervention

Stabilisation of vital functions and readi-
ness for transport

Achievement of a controlled physiological
state and optimal conditions for recon-
struction

Protocol flexibility

High adaptability to changing conditions
and available resources

Standardised algorithms with lower vari-
ability

Notes: the level of medical care reflects the organisational phase of treatment; resource availability indicates ac-
cess to equipment and consumables; temporal constraints denote the maximum permissible interval for applying
temporary bleeding control methods without a significant increase in complication risk.
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Thonon et al. [40] described coagulation tests as auxi-
liary decision-making tools in emergency care. Ramli et al.
[41] used haemostatic and inflammatory markers to stratify
thrombotic risk, but such criteria have limited value dur-
ing acute severe haemorrhage, when mechanical source
control and care organisation are priorities. Wilhelm et al.
[42] demonstrated the interaction between coagulation and
immune responses after trauma; however, these systemic
mechanisms cannot compensate for inadequate local hae-
mostasis and become more clinically relevant during later
treatment [43, 44]. Guo et al. [45] reviewed advanced hae-
mostatic materials with improved adhesion, biocompatibility
and haemostatic properties. Despite this progress, their ef-
fectiveness depends on targeted delivery, anatomical stability
and staged-care conditions [46]. Moore et al. [47] further
demonstrated the systemic nature of trauma-induced coagu-
lopathy. Therefore, local haemostatic techniques must ac-
count for coagulation disorders, although correcting coagu-
lopathy cannot replace direct control of the bleeding source.

The efficiency of local control of intra-abdominal hae-
morrhage is determined not by the separate technical and
material characteristics of innovative solutions but by how
much they are adapted to the anatomical situation, time,
and organisational structure of staged medical care. The
studied methods indicate that the overwhelming majority
of modern haemostatic agents and diagnostic techniques
have an auxiliary character and cannot compensate for the
absence of timely mechanical control of the bleeding source.
An additional factor was the inclusion of local methods
in a system of phased treatment with a strictly structured
interphase interaction, which made it possible to reduce
the risk of complications and increase the reproducibility
of the clinical effect. In this regard, local haemostasis was
considered a structural component of a certain model of
medical care for the wounded, the effectiveness of which
directly depended on the organisational capabilities of the
medical service system.

Conclusions

The theoretical and analytical study established prin-
ciples for integrating innovative local haemostatic methods
into the staged treatment of penetrating abdominal injuries.
Combining mechanisms of action, organisational conditions
and safety limitations within a single framework enabled a
systematic evaluation of their role in casualty care. Most
methods provided temporary bleeding control, whereas sus-
tained haemostasis was achievable only with selected tech-
niques and required adequate organisational support and
trained personnel. Effectiveness depended on the interaction
between clinical and organisational factors. In military set-
tings, priority was given to methods producing rapid primary
haemostasis, reducing massive transfusion requirements and
improving early evacuation outcomes. Military hospitals and
civilian institutions required approaches supporting con-
trolled staged treatment and prolonged postoperative ma-
nagement, which were associated with fewer late complica-
tions. Exceeding the recommended time limits for temporary
methods markedly increased adverse outcomes.

Safety risks varied according to the mechanism and
duration of application. Temporary vascular occlusion had

the strictest time limits because of the risk of ischaemic in-
jury, whereas prolonged mechanical compression and local
thrombus-inducing agents increased infectious risks. Hybrid
methods expanded bleeding-control options but required
specialised training and effective coordination between care
stages. Consequently, method selection should reflect avai-
lable resources, organisational conditions and the time before
definitive surgery. The absence of a primary clinical sample
and statistically analysed empirical data was the main limi-
tation, reflecting the study’s theoretical-analytical design.
Future research should evaluate the clinical efficacy of in-
dividual techniques and determine how interstage logistics
and personnel training affect the safety and reproducibility
of local haemostasis across different models of medical care.
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IHHOBALLiT B METOACX 3YNUHKM KPOBOTEYI MPU NPOHUKHIN TPABMI XXMBOTA
Y BiNCbKOBUX TA LIUBIABHUX YMOBOX

Pesiome. Akmyaavnicmo. AKTyanbHiCTh JOCTIIKEHHS 3yMOBJIEHA
BUCOKOIO CMEPTHICTIO BiJl BHYTPIIHIHBOYEPEBHOI KPOBOTEYI Ta 3a-
JIEXHICTIO pe3yJIbTaTiB JIiKyBaHHSI Bill HASIBHOCTI i e(heKTUBHOCTI
METOMIB MiCLIEBOTO TeMOCTa3y 3a Pi3HUX OpraHi3aliiHUX YMOB
MEIUYHOI ToroMoru. Mema: TEOpPETUYHO OOIPYHTYBATH 3aCTO-
CyBaHHS$ IHHOBALliifHUX METO/IiB MiCLIEBOIO KOHTPOJIIO BHYTPIll-
HbOUEPEBHOI KpoBoTeUi. Mamepiaau ma memoou. JlocnimkeHHs
MaJIo TEOPETUYHUI Ta aHAJITUYHUI XapakTep i 6a3yBanocs: Ha
aHaAJITUYHOMY OIJIsI/Ii Ta CTPYKTYPHO-JIOTTYUHOMY CMHTE3i HayKo-
BUX JKepe, 110 BiloOpaxaroTh KJIiHIYHUI Ta opraHizauiiHui
JIOCBIiI BifICbKOBOI i IMBITbHOI MEIVILIMHMU, 3 TIOCWJIAHHSAM Ha Ha-
BUaJIbHi i1 HAYyKOBi MaTepiaiu, 1110 BUKOPHUCTOBYIOThCS B bonrapii,
30Kpema y Micti BapHa. Pe3yasmamu. [1oxazaHo, 1110 iHHOBalliliHi
METOJIM MICLIEBOTO TeMOCTa3y CyTTEBO BiIPi3HSIOTHCS 32 MeXa-
Hi3MaMW¥ [ii, aHATOMIYHUMM MIlIEHSIMU i JOTTYCTUMUM YacOM
3aCTOCYBaHHS, 110 BIUIMBA€E Ha iX e(peKTUBHICTh i Oe3IeKy Ha
PI3HUX PiBHIX MEIUYHOI TOITOMOIY. TrMyacoBa CyAMHHA OKJII03ist
BUMarajia CyBOpMX 4aCOBUX OOMEeXeHb Yepe3 PU3HK illIEMiYHOTO

MOIIKOKEHHSI OpraHiB, TOAI SIK HaMipHa MeXaHiuHa KOMIIpecist
Ta MicCIlieBe YTBOPEHHSI TPOMOY CyIPOBOIKYBATUCS ITiIBUIIIC-
HUM PU3MKOM iH(bIKyBaHHS il MOBTOpHOI KpoBoTteyi. [iOpumaHi
TEXHOJIOTii pO3MIMPUIN MOXJIMBOCTI KOHTPOJIIO KPOBOTEYi, ajie
BUMarajay BUCOKOI KBaJlihiKallii mepcoHaiy i 4iTKoi KoopauHaliii
MOCJTiTOBHUX eTariB norsiny. Bucnoexu. OTprMaHi pe3ysibraTu Te-
OPETUYHO TiATBEPIKYIOTh MePEeHIIIHOBaHUI TiIXiT 10 BUOOPY
METO/IiB JJOKAJIbHOTO TeMOCTa3y BiITIOBIAHO 0 HAsSIBHUX PECYPCIB,
OpraHi3aliifHMX YMOB Ta piBHSI MeAMYHOI fonoMoru. [IpakTuuHe
3HAYEHHSI MOJIATAE B iHTEerpallil iIHHOBALlIHKX PillleHb y KJIiHiYHi
aJITOPUTMU JIJISI BiliCbKOBOI Ta IIUBLILHOI MeIUIIUHU. Pe3ynbrat
MOXYTb JOTIOMOITHU Xipypram, crieljiajiictaMm 3 MEIUIIMHU KaTa-
cTpod Ta po3poOHMKaAM MPOTOKOJIiB HEBINKIIaIHOI TOMTOMOIHY Y
cTaHAapTU3allii MiaAX0diB 10 KOHTPOJIO MAaCUBHOI BHYTPIlIHBO-
YyepeBHOI KPOBOTEYI.

KirouoBi c1oBa: xiiniuni pesynbraty; Xipypriydi TeXHOJIOTIT;
CyIMHHA OKJII03is1; piBeHb 00JIalHaHHS; TeMOCTaTUYHi 3ac0o0u;
CTaHIapTU3allisl MiAXO/iB
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lNapxomeHko O.M., Ayrawi .M., Xomsiko A.B., IpkiH O.1., KopHaubkm KO.B.
AY «HHL| «[HCTUTYT KQPAIOAOTII, KAIHIHHOI TQ pereHepamBHOI MeanLmHy iMeHi akaa. M.A. Ctpaxxecka HAMH
YikpaiHu», M. Kuis, YkpaiHa

NMoAiOpPraHHA HEAOCTATHICTb Y HEBIAKAGAHUX
KapAioAoriYyHux xsopux i3 COVID-19:
BiA KAIHIKO-AQGOPATOPHUX MAPKepiB
AO rocnitTaAbHUX HOCAIAKIB

Pesiome. Axmyaavnicmo. Kainiuni nposeu COVID-19 sapitoiomp 6i0 6escumnmomnozo nepebiey 0o maickoi
NHeB8MOHII ma eocmpoeo pechipamoprozo ducmpec-cunopomy. Boonouac nayienmu i3 Cynymuworo cepueso-cy-
OUHHOK NAMOA02IEN MAOMb CYMMEBO BUWULL PUUK PO3BUMKY HECHPUSMAUGUX NOOIll MA AeManbHUX HACAIOKIE.
Mema docaidncenna: oyinumu yacmomy po3eumKy, GaKmopu pusuKy, MOJCAUBOCHI NPODINAKMUKU CUHOPOMY
nosiopeannoi nedocmamuocmi (CIIOH) ma iioeo éniue na eochimanvHi ycKAaOHeHHs Yy NayieHmie i3 HegiokAa0-
HUMU cepyego-CyOUHHUMU CIMAHAMU Ma CYNYmMHbOK KOPOHAaegipycHoto xeopoboro (COVID-19). Mamepiaau ma
memoou. Y npocnekmueHe Ko2opmHe 00HOUeHMpoge 00caioxicenHs 0ya0 exkaouero 139 nayienmie i3 eocmpumu
cepueo-cyOUHHUMU CMAanamu, y sKux makooic 0yno diaenocmosarno COVID- 19. Cepeoniii ik obcmedcenux cma-
Hoeus 67,9 £ 12,7 poky, ceped nux 6yao 70 (50,4 %) uonrosixis. Hegiokaraonumu cepuego-cyOuHHUMU CMAHAMU,
wo npuzeenu 0o 2ocnimanizayii, Oyau eocmpuil Koponaphuii cunopom (49,6 %), yckaaonenuil einepmeH3uenuil
kpuz (23,7 %), eocmpa cepyesa neodocmamuicmo (17,3 %) abo nopywenns pummy. CIIOH diaecnocmysanu y 38
(27,3 %) nauicumie na 0cHo6i HasAGHOCMI WOHAIIMEHULe 080X I3 MPbOX KpUumepiig: pecnipamopha HedocmamHicims
(3Huxcenns Sp0, < 92 %), nopywienns pyHkyii Hupox (niosuuyerHs pieHs Kkpeamutiny > 26,5 mkmonv/n) a6o
nopyuwenns Qynxyii nevinku (niosuwenns pienie AJIT ma ACT > 3 pa3ie 6i0 eepxuvoi mexci Hopmu). IlepsurHoro
KiHUe60H MOuKOoH 00CAi0xiceHHs OYaa 20CRiManbHa Aemanbricms 3aneicHo 6id Hagernocmi yu eiocymuocmi CIIOH.
Takoxc oyinrosanu acoyiiiosani 3i CIIOH kainiko-arabopamopui pakmopu pusuxy, inuii 20cnimanbHi yckAaOHeHHs.
ma mpueanicms nepebysanns y cmayionapi. Pesyasmamu. Pozsumox CIIOH cymmeso niosuuiysae nemanvHicmo
00 28,9 % (11/38) npomu 9,9 % (10/101) y konmpoawriii epyni (p < 0,01). Haiieuwa aemanvhicmo, acoyiiiosana
31 CIIOH, cnocmepieanacs y nayienmis i3 2ocmpoto cepuesoro Hedocmamuicmio (44,4 %; 4/9) ma cocmpum in-
gapxmom miokapoa (26,7 %; 4/15). CIIOH wacmiwie 3ycmpivascs y 4on06ikie i 6y6 nose’a3anuil i3 KomopoioHoo
namonoeiero (XXH, XIXC, XCH), nouamko8oto 2inokciero, cucmemMHum 3anaieHHam ma einepkoazyssyiero. Ila-
yienmu 3i CIIOH manu 31aurHo Oinvlue 20CnimanbHux yCKkAaoHeHb, 30Kpema 20cmpuli ncuxos/denipiit (31,6 npomu
8,9 %, p < 0,01), ma nompebysaau 6invui iHmeHcusHoi NIOMPUMKU: 8UCOKONOMOK060I oKcueeHomepanii (68,4
npomu 30,7 %, p < 0,001), neineazusroi eenmunsyii aeeens (36,8 npomu 10,9 %, p < 0,001) ma inomponuoi
mepanii (34,2 npomu 6,9 %, p < 0,001). Bucnosxu. CIIOH yckaraduioe nepebie HegioKAaoOHUX cepye60-cyOUHHUX
cmanig y nonad 25 % eunadiie COVID-19. Hoeo po3eumox acouiiocmucs 3 majcuum 20cnimansHum nepedicom,
U010 nompeboio 8 iHMeHCUBHIlI mepanii ma nideuUUeHOI0 20CHIMANbHOI NAeMANbHICIIO.

KunrouoBi ciioBa: resioknadna cepueso-cyounna namonoeis; COVID-19; cundpom noaiopeannoi nedocmamnocmi

BCTYI'I 3i 3HAUHO BUILUM PU3MKOM HECTIPUSITIMBUX KIIHIYHUX MO~

Kuniniuni mposssn COVID-19 MoXyTh KOJMBAaTUCA Bim  dilf Ta JeTajabHOTO Hachiaky |1, 2]. BaxkimnBe micie cepen
0e3CHMMITOMHOTIO Mepebiry 10 TSKKOI THEBMOHII Ta rocTpo- — TIPUYMH JICTAIBHUX HACHIAKIB Y 11i€i KaTeropii nmaiieHTiB
TO pecItipaTOpHOTO AUCTpec-CUHApoMY. BonHouac HasB-  TOCilae po3BUTOK CUHIPOMY IMOJIiOpraHHOI HeJIOCTaTHOCTI
HICTb CYITyTHBOI CeplieBO-CyAMHHOI naToJjorii acouitoerbest  (CITOH).
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CIIOH — ue Hecreum@ivyHMii Ta ITOTEHLITHO Hebe3-
MEYHUI JUIST XKUTTSI CTaH, 1110 XapaKTepU3YEThCS Mporpe-
CYIOUOI0 TUC(PYHKIIEIO ABOX a00 OibIIE CUCTEM OpTaHiB
Y KpUTUYHO XBOpUX MauieHTiB. Lst nucdyHKIis BAHUKA€E
BHACJIiIOK TSKKOTO 3aXBOPIOBAHHS, TPaBMM UM iH(EKIIii Ta
MPOrPeCye A0 TaKO1 MipH, 1110 OPraHi3M He MOXe TiATpUMY-
BaTv romMeocTtas 6e3 30BHilIHboro BTpyuaHHs [3]. CITOH e
OCHOBHOIO TIPUYMHOIO CMEPTI Y BiIIiIeHHSIX iHTeHCUBHOI
Teparii. Brim, mopyiieHHs ¢iziosorivHux QyHKIi mpu
CIIOH € noreHuiliHo 000POTHMMU Ta MPU CBOEYACHOMY
BUSIBJICHHI Ta JIIKyBaHHiI MOXYTb OyTH yCyHeHi [4, 5].

MeTo10 1aHOTO TOCTiIKEHHS OyJIO BUBHAYEHHS YaCTOTU
PO3BUTKY, (DaKTOPiB PU3UKY, MOXJIMBOCTEH MpoditakTu-
ku CITOH ra iforo BIuMBY Ha TOCHIiTaJlbHi YCKJIaIHEHHS
y MALi€HTIB i3 HeBIAKIIaIHUMHU CEPLIEBO-CYIMHHUMU CTa-
Hamu (HCCC) ta cynyTHbOIO KOPOHaBipyCHOIO XBOPOOOIO
(COVID-19).

MaTepiaAn Ta MeToAmn

Y nocnimxeHHst 0yino BKiaodeHo 139 manieHTiB i3
HCCC, y axux COVID-19 6ys0 AiarHOCTOBaHO 10 TOCTIi-
Tamizaiii ado Imi; yac cramioHapHOTO JikyBaHHd. [lepion
BKJIIOYEHH maiieHTiB TpuBaB 3 29.09.2020 no 14.02.2022
POKY.

IMpuunnamu rocmitanizauii 6ynu HCCC, cepen sikux
repeBaxap rocTpuii KopoHapuuit cuaapom (I'KC) — 69
(49,6 %) BumankiB, 30KpeMa TOCTpHIl iH(MAPKT MioKapa
(I'IM) — y 47 nauieHTiB. YcKianHeHUI TinepTeH3UBHUI
Kpu3 OyB IpUUIMHO0 rocmitaiizawii y 33 (23,7 %) xBopux,
rocTpa cepieBa HeaocTaTHicTh — y 24 (17,3 %), TaxicucTo-
JiuHa opma bidbpusiii nepeacepab —y 9 (6,5 %), Tpom-
60eM00ist tereHeBoi aptepii — y 2 (1,4 %), ciHKOMAIbHUIT
crad —y 2 (1,4 %) mauieHTiB.

CepenHiit Bik 00cTexkeHMX CTaHOBUB 67,9 £ 12,7 poky,
cepen Hux 6yno 70 (50,4 %) vyonoBikiB. OCHOBHI KJTiHi-
KO-aHaMHECTUYHi XapaKTepHUCTUKU TIAlli€HTIB MTOAaHO B
Taos. 1.

HuMH ctaHamu Ta cyryTHiM COVID-19 xapakrepusyBaiacs
BHCOKOIO YaCTOTOIO CEpPLEeBO-CYAMHHOI KOMOPOiAHOCTI.
V nepeBaxHOi OIIBIIOCTI XBOPUX BUSBIISLIM apTepiaib-
Hy rineptensito — 121 (87,1 %), Ginblie HiX Y TOJOBU-
HM — CTabLIbHY illleMiuHy XBopoOy cepusg — 82 (59,0 %).
Maiixe TpeTMHA TALIIEHTIB Majla XpOHIYHY ceplieBY HeJ0-
craTHicTh — 43 (30,9 %) Ta mepcucTyouy abo MOCTiitHY
dbopmy bibpunswii nepeacepab — 40 (28,8 %). Kpim toro,
Y KOXHOTO T1’SITOTO TalliEHTa PEECTPYBAIM LIYKPOBUIA Jia-
oet — 29 (20,9 %) aGo nepeHeceHmii iHdapKT Miokapaa —
28 (20,1 %).

VYciM manieHTamM mpu TocCIiTaxizauii IMpoBOAMIN
eKcrpec-TecT Ha Bu3HaueHHs aHTUreHy SARS-CoV-2;
Yy CYMHIBHUX BMMaaKax AOAAaTKOBO BUKoHyBaiu I[1JIP-
tectyBaHHA. Y 79 (56,8 %) xBopux COVID-19 6yB nabopa-
TOPHO MiATBEPIKEHUH 1e 10 rocmiTanizamii, y 31 (22,3 %)
MalieHTa pecrnipaTopHa CUMIOTOMATUKA Movajacs Ie Ha
JIOTOCTIITaIbHOMY €Tarli, ajie 1iarHo3 OyJI0 IMiATBepIXKEHO
TUIBKM IIPY HAIXOJKEHHI A0 cTallioHapy. ¥ cepelHboMY Il
MalieHTH Haaidnum yepe3 5,3 + 3,6 mobu Bim MmovaTky pec-
MipaTOPHUX CUMMTOMIB. Y pewt oci6 (20,9 %) po3BUTOK
TOCTpOI pecIipaTopHoi iHdeKii Ta Bepudikallis miarHo3y
COVID-19 BinOynucst B mepiof CTallioHApHOTO JIIKyBaHHSI.

Ha momeHT rocmiTanizaliii cepeaHiii piBeHb CUCTOIIYHOTO
apTepiabHOTO TUCKY cTaHOBUB 137,3 & 28,0 MM pT.CT., yac-
TOTa cepleBUX CKopoueHb — 82,7 + 17,1 yn/xB. OCKibK1
OCHOBHOIO MPUYUHOIO rocHiTasizalilii Oyjiu HeBigKIaaHi
CepleBO-CYIUHHI CTaHU, BUPAXEHICTh pecrnipaTOpHUX
nposiiB COVID-19 y naitienTiB 6yna HeonHopigHoto. Ce-
penHiit piBeHb SpO, ctanosus 91,6 + 10,3 %; npu oMy
OinbIicTh XBopux Mana SpO, < 95 %, a Maiixe y KOXKHO-
IO YeTBEPTOro MalliEHTa Bil3HAYAIOCsI 3HAYHE 3HUKEHHS
carypartii — SpO, < 90 %. OCHOBHI KJIiHiKO-J1a00paTOPHi
XapaKTepUCTUKY MAILiEHTIB HA MOMEHT TOCIIiTaji3allii Ha-
BeIeHO B TaoJI. 2.

Ta6bnunus 2. OCHOBHI KNiHiKO-11abopaTopHi
XapaKTepUCTUKN XBOPUX Ha MOMEHT rocniranizayii

3a JaHMMM KIJIiHiKO-aHaMHECTMYHOTO aHaJjli3y, rpyna
00CTeXXEeHMX MALiEHTIB i3 HEBIAKIATHUMMU CEPLIEBO-CYIUH- XapakTepucTuka 3Ha4eHHs
Ta6mys 1. OCHOBHI KJiHIKO-aHaMHEeCTUYHi CucToniuHuii AT, MM pT.CT. 137,3 28,0
XapaKTepUCTUKU OBCTEeXEeHNX XBOPUX HiacTtoniyHmin AT, MM pT.CT. 84,1 +£15,4
Kianich L‘ICC, yﬂ/XB 82,7 + 17,1
XapakTepuctuka
s . XBOPUX, N (%) SpO,, % 91,6 +10,3
ApTepianbHa rinepToHis 121 (87,1) lMoyaTkoBi nabopaTopHi NOKasHUKN
LlykpoBuin giabet 29 (20,9) 3aranbHuii remornobin, r/n 135,6 + 19,1
CrabinbHa iuemivyHa xBopoba cepus 82 (59,0) KinbkicTb nenkouutis, x10%n 8,0+4,2
IHbapKT Miokapaa B aHaMHe3i 28 (20,1) paHynountu, % 742128
PeBackynspusadia miokapga B aHam- 18 (12,9) NimcpoumnTn, % 20,7 =111
Hesl ’ KinbkicTb Tpom6oumTis, x10%1n 213,6 + 81,1
XpoHidHa cepLiesa HeAoCTaTHICTL B 43 (30,9) C-peaKTvBHWIA 6ifoK, Mr/J 27,8 = 30,1
aHaMHesi ’
- — - D-onmep, mr/n 811,9 + 1386,4
ILUeMiYHWIA iIHCYNLT B aHaMHe3i 13 (9,4)
Xoon 6 [Mtoko3a, MMonb/n 7,2 + 3,1
OHi4YHEe 0OCTPYKTVBHE 3aXBOPHOBaH-
H;F:nereHb Py P 13 (9,4) KpeaTuHiH, MKMOIb/ 110,7 = 66,1
Bifoma XpoHidHa XBopo6a HUpoK 14 (10,1) LIK®, mn/xe/1,73 m* 63,3 +20,3
MepcucTytoda/nocTiHa dibpunais 40 (28.8) AT, op/n 6814 +414,0
nepeacepab ’ ®di6puHOreH, r/n 3,8+1,3
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Y oOcTexeHuX TMallieHTIiB MOYAaTKOBI KJIiHiKO-Ja-
OopaToOpHi IMOKa3HWKMU, 30KpeMa MiABUINEHi piBHi
C-peaktuBHoro 6inka, D-gumepy Ta ¢idpuHOreHy, cBin-
YWJIK TIPO HASIBHICTh CUCTEMHOTO 3aMajieHHsI Ta BUCOKMI
pu3uK yckiaaHeHoro nepebiry COVID-19. IMinBuieHHs
piBHs naktaraeriaporeHasu (JIIAI) y kposi € Hecnieuundiu-
HUM Ta MOTJIO 1K CBiTYMTU TIPO MOUIKOIKEHHSI JIeTeHEBOT
TKaHMHU a00 iHIIMX OpTaHiB BHACIIZOK pecIipaTOpHOI
iH(exKIil, Tak i BimoOpaxaTu ypaxKeHHSsI ceplisl IPU HEeBil-
KJIagHil ceplieBO-CyauMHHil matojorii. [Tompu te 1mo xpo-
HiYHY XBOpOOY HMPOK B aHaMHe3i OyJI0 3a3HAYeHO JIUIIIE
y 14 (10,1 %) nawieHTiB, Mpy rocritanizaiii 3HUKEHHS
IK® < 60 mu/xB/1,73 M? BusiBuim y 64 (46,0 %) xBopux,
a IHK® < 30 mi/x8/1,73 M*> — y 7 (5,1 %) namienris. [To-
€IHAHHS HEeBiIKJIaIHOI CepleBO-CYANHHOI MaTOIOTii, iH-
dekuii COVID-19 i3 cucteMHO0 3aMajbHO BiAMOBIIIIO,
rirmoxkceMii pi3HOro CTymeHsI, YUCIEHHUX CYITyTHIX 3aXBO-
pIOBaHb Ta YaCTHX MOPYIIEHb (DYHKIIT HUPOK Y 00CTEXKEHUX
XBOPMX CTBOPIOBAJIO TIEPETYMOBH ISl PO3BUTKY YCKIATHEHD
i yac rocriranizaitii, 3okpema po3sutky CITOH.

JlixyBanusa HCCC npoBoauiau 3riiHO 3 peKOMeHaa-
HissMu €BpOIIelicCbKOro TOBapuCTBA KapaioyorTiB Ta Aco-
miauii kapaioyoriB Ykpainu, a Takox npoTtokojamMmu MO3
Vkpainu [6—38]. JlikyBanuss COVID-19 npoBoauiu Biamno-
BinHO 1m0 npotokoiny MO3 [9]. BukopucroByBanu aHTH-
KoaryJastHTHY (94,2 % mnalieHTiB) Ta ropMoHabHy (61,9 %
MAal€HTIB) Teparmilo (mepeBaXkHO IeKcaMeTa30H, CepelHs
no3a — 7,1 + 3,5 Mr), okcureHoTepariito. AHTUOIOTUKHI
npusHavanucs 59,0 % manienTis. I[IpoBeaeHa Ha rocri-
TaJIbHOMY Ta JOTOCTIiTaIbHOMY eTarax Teparlisi rojaHa B
Tab. 3.

Kpurepiem nnsa miarnoctuku CITOH y mocimkeHHi
OyJ1a HasIBHICTb LIIOHAMMEHIIIe ABOX i3 TPhOX O3HAK: TUXAJIb-
Ha HETOCTAaTHICTh, 1o BU3Havanacd sk SpO, < 92 % [10];
TrOCTpe YPaKeHHSI HUPOK — TTiJIBUIIICHHS PiBHSI KpEaTUHIHY
Ha > 26,5 MkMoJb/1 [ 11]; mopyieHHs hyHKIIIT TeTiHKT —
ninBuiieHHs piBHs AJIT a6o ACT y > 3 pasu Bin BepxHbOI
Mexi Hopmu [12].

[lepBUHHOMIO KiHIIEBOIO TOYKOIO NOCHiIXEHHS Oysa
rocriTajibHa JeTaJbHICTh 3aJIeXKHO BiJl HasIBHOCTi abo Bif-
cytHocti CIIOH. BropuHHNME KiHIIEBUMM TOYKaAMU OyJI

moTpeba y BUCOKOITIOTOKOBI OKCUTEeHOTeparlii, HeiHBa31B-
Hill BEHTWJISILLT JIET€Hb Ta iHOTPOIMHIN MiATPUMILi, PO3BUTOK
TOCIIITaTIbHUX YCKJIaAHEHb, a TAKOXK TPUBAJIiCTh IepeOyBaH-
H$1 'y cTanioHapi. /10maTkoBO OLIiHIOBAIN YaCTOTY PO3BUTKY
CIIOH Ta kJ1iHiKo-aHaMHEeCTUYHi i1 JabopaTOpHi XapakTe-
PUCTHUKMU, acOLliiOBaHi 3 1OT0 BUHUKHEHHSIM.

PesyAbTaTH

CITOH (3rimHOo 3 BU3HAYeHUMU KpUTepissMu) OyB mia-
rHoctoBaHuit y 38 (27,3 %) xBopux. OCHOBHi KJIiHiKO-
aHAMHECTUYHI XapaKTEePUCTUKU TAlliEHTIB 3aJeKHO Bi
po3ButKy CITOH HaBeneHo B Ta6i1. 4.

[MamienTn i3 po3sutkoMm CITOH wacrTinre Maau B aHaM-
He3i XpOHIYHY illleMiuHy XBOpPOOY ceplisl Ta XpOHIYHY XBO-
po0y Hupok. Po3surok CIIOH mim yac mepeOyBaHHS B
cranionapi criocrepiramun y 10 (71,4 %) 3 14 malieHTiB, sKi
MaJIi 3aJJ0KyMEHTOBaHY XpOHIYHY XBOPOOY HUPOK 10 Ha -
XomxeHHs1. Byira Takox BimMidyeHa TeHISHIIiSI 1O OLIBIIO1

Ta6nmys 3. Tepanisi Ha gorocnitasibHOMy
Ta rocnitasibHOMy eTanax

Xapaktepuctuka XB:()I[;]I:)I((, I(T:IT:% )
HorocnitanbHnii eTan

FopmoHanbHa Tepanis 13 (9,4)

AHTUBIOTUKOTEpPanIA 20 (14,4)
AHTUKOArynsHT” 38 (27,3)
AHTUTPOMBOUUTapHA Teparnis 46 (33,1)
CratuHum 42 (30,2)
MpoTuBipycHa Tepanis 6 (4,3)

FocnitanbHui eTan

lopmoHanbHa Tepanis 86 (61,9)
AHTUGIOTMKOTEpPanNis 82 (59,0)
AHTUKOArynsHTU 131 (94,2)
AHTUTpPOMOGOLMTapHA Tepanis 76 (54,7)
Brnokartop NpoToHHOI nommnu 103 (87,8)
IHriGiTop AMNMD/BPA 118 (84,9)
CratuHmn 102 (73,4)

Tabnuysi 4. OCHOBHI KJiHiKO-aHaMHeCTUYHI XapaKTepUCTUKN O6CTEXXEHUX XBOPUX 3a/1I€XKHO

Big po3sutky CIMOH
XapakrepucTuka CI'IOIr-‘I é;): 38), Bes Cnglzl%(’r; =101), p
Bik, pokn 71,03 £ 11,96 66,73+ 12,80 Hao
Yonogiva cTaTtb 24 (63,16) 46 (45,54) <0,1
CrabinbHa iluemivyHa xBopoba cepus 28 (73,68) 54 (53,47) < 0,05
IHdapKT Miokapaa B aHaMHesi 10 (26,32) 18 (17,82) Hao
Pesackynsapusauia Miokapga B aHaMHesi 7 (18,42) 11 (10,89) Ho
XpoHiyHa cepLeBa HeJOCTaTHICTb B aHaMHe3i 16 (42,11) 27 (26,73) <0,1
ILUEMIYHWI iIHCYNBT B @aHaMHe3i 4 (10,53) 9 (8,91) Ho
XpoHi4He 0O6CTPYKTUBHE 3aXBOPIOBAHHSA NEreHb 4 (10,53) 9 (8,91) Ha
Binoma xpoHiyHa xBopoba HUPOK 10 (26,32) 4 (3,96) < 0,01
MepcucTytoya/nocTinHa dibpunsuis nepeacepnb 11 (28,95) 29 (28,71) Ho
ApTepianbHa rinepToHis 35 (92,11) 86 (85,15) Ho
Llykposuin piabet 9 (23,68) 20 (19,8) Hpo
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KIiJTbKOCTi YOJIOBiKiB Ta MAlliEHTIB 3 aHAMHE30M XPOHIUHOT
CeplIeBOi HEIOCTaTHOCTI CEpel AaHO1 KaTeropii XBOpux.

Cepen mpyu4KMH TOCITiTAJIi3a1lil MAliEHTIB 000X TPYII IIPO-
BiJTHE MiClIe TIOCiIaB TOCTPUiI1 KOPOHAPHUI CUHAPOM, SIKUit
NiarHOCTYBaJIM MPUOJIM3HO Y MOJOBMHU XBopuX. HaliBuliry
gactoty po3BuTKy CITOH croctepiranau cepen mamieHTiB i3
TOCTPOIO IEKOMIIEHCOBAHOIO CEPLIEBOIO HEJOCTATHICTIO — Y
9 mamienTiB (37,5 %). Y wiit Koropti po3sutok CITOH crio-
crepiraay Maiike BABiUi yacTinie, HixX y mauieHTiB 3 HC Ta
YCKJIaAHEHUM TinepTeH3uBHUM Kpr3oM. OnHak HalOLIbIIe
xBopux i3 pozsutkoM CITOH npu HanxomKkeHHi Manu mia-
rHO3 TOCTporo iHdapkTy miokapaa (15 3 38 (39,5 %) mai-
€HTIB), 3BaXKaloun Ha aOCOIIOTHY OUIBIIICTh XBOPUX 3 LIUM
niarHo3oM (puc. 1).

[MamienTn, y sskux po3sunyBcss CITOH, yxe mmig gac roc-
mitanizauii Majau ripii K1iHiKo-1a00opaTOpHi MOKa3HUKM.
3okpema, piBeHb HACUUEHHS apTepiabHOI KPOBi KMCHEM
(Sp0,) y 11iit KoropTi 6yB BipOTiMHO HUXXKIUM, HiXX Y XBOPUX
6e3 moJiopranHol HemoctaTHOCTI (88,84 £ 9,15 % npotn
92,68 + 10,56 %, p < 0,05). Y xBopux 3i CITOH BinzHauanm
TAaKOX BipOTiJIHO BUILI piBHi JeiikouuTiB, C-peakKTUBHOTO
oinka, D-nuMepy, KpeaTuHiHy, JJaKTaTAeTiAporeHa3n ta
(iopuHoreny. Taki 3MiHU CBiTYMUIU TIPO OiNIBII BUpAKEHY
CHCTEeMHY 3alajJbHYy BiIIOBiIb, aKTUBAIIil0 KOATYISLIIAHOTO
Kackajy Ta paHHi IposiBU opraHHoi aucdyHKilii. BomHouac
3HAYYyIIMX MiKTPYIMOBUX BiIMiHHOCTEM 3a MOKa3HUKaMU
CHUCTOJIIYHOTO apTepiaJbHOIO TUCKY Ta YaCTOTU CEPLIEBUX
CKOpOYEeHb BUSIBJIEHO He Oy10. OCHOBHI KJTiHiKO-1ab60pa-
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 be3 po3euTKy CIMOH

PucyHok 1. 3anexHictb po3sutky CINOH Big giarHo3y npv HagxonXeHHi: a6CosI0THA KiJlbKiCTb XBOPUX
(30okpema, 3i CINOH) (a) Ta BigHocHa 4yactoTta po3Butky CIOH (6) 3anexHo Big giarHo3y rpu HagXoaXeHHI

Ta6bnuys 5. Kniniko-naboparopHa xapaKTepucTuKka nayieHTiB Ha eTani rocnitanisauii 3a71e)kHo Big noaasbLIoro

po3Butky CIIOH

XapaktepucTuka (gl;l%g) 5(?13::1'1?)“ p
Cucton. AT, MM pT.CT. 131,32 + 25,19 139,49 + 28,72 Ho
Oiacton. AT, Mmm pT.CT. 80,92 + 12,94 82,20 + 15,26 Ho
YCC, yo/xB 84,11 £ 21,32 82,20 + 15,26 Ho
SpO,, % 88,84 + 9,15 92,68 = 10,56 < 0,05

JlabopaTopHi nokasHukun

3aranbHuii remorno6iH, r/n 136,16 + 18,47 135,36 + 19,50 Hn
KinbkicTb nenkouuti, x10%n 9,55 +4,74 7,41 + 3,89 < 0,01
KinbkicTb TpoM6ouuTIB, X10%n 210,24 + 99,06 214,93 + 73,48 Hp
C-peaKkTuBHWIA 6iNOK, Mr/n 36,91 + 35,60 24,07 + 26,99 < 0,05
D-gnmep, mr/n 1,24 + 1,87 0,61+ 1,06 < 0,05
[Moko3a, MMonb/n 7,45 + 2,89 7,07 + 3,16 Hn
KpeaTuHiH, MKMOnb/n 135,29 + 114,72 101,16 + 27,18 < 0,01
LUK®, mn/xB/1,73 m? 59,18 + 25,61 64,75 = 17,50 Ha
nar, og/n 816,13 + 433,14 620,93 + 393,47 < 0,05
®dibpuHOreH, r/n 4,24 + 1,37 3,65+1,18 < 0,05
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TOPHI XapaKTEePUCTUKH IAII€EHTIB 3aJIEXKHO Bill PO3BUTKY
CITOH HaBeneHo B Ta0J1. 5.

Takum unHoM, po3Butok CIIOH y rocmitanizoBaHux
KapmiosorivHux xBopux i3 cyrmytHiMm COVID-19 y Hatiomy
JIOCTIIKEHHI YacTillle criocTepiraBcs cepel Y0JI0BiKiB, aco-
11i0BaBCsI 3 HASIBHICTIO OOTSIKEHOTO KOMOPOiTHOTO aHaAMHEe3y
(XXH, XIXC ta XCH), HaiiuacTillie ycKJIagHIOBaB 1epeoir
TOCTPOTo iH(apKTy MioOKap/a Ta TOCTPOI CEPIIeBOI HEIOCTAT-
HOCTI, a TAKOX PO3BMBABCS Y XBOPUX i3 TTOUATKOBO HUKUUM
piBHEM caTypallii KNCHIO Ta BUpaXKeHIIITMMHU JIA0OpaTOPHUMU
0O3HaKaM¥ CUCTEMHOTO 3arajJeHHsI Ta TinepKoaryJisilii.

Cepen rocriTanizoBaHUX Malli€HTIB i3 CEPLEBO-CYINH-
Hoto naroJjoriero Ta COVID-19, y skux aiarHocTyBaau
CIIOH, Bin3zHauanu GBIy KiJIBKiCTh YCKJIAJAHEHb Y TOC-
miTaJbHOMY Iepioni 3axBopioBaHHs (Tabi1. 6). 30Kpema,
y Lili KOropTi BipOTiIHO YacTillle CIIOCTEPirajii po3BUTOK
TOCTPOTro IICUX03y a00 Aeipilo MPOTITroM CTallioHaApPHOTO
nikyBanHusa — y 12 (31,6 %) xBopux npotu 9 (8,9 %) oci6 y
rpyIi 6e3 o3Hak 11boro cuaapomy (p < 0,01). IMauientu 3i
CITOH Ttakox cyTTeBO yacTillie moTpedyBaay iHTeHCUBHOT
pecripaTopHOi Ta reMOJAWHAMIYHOI MiATPUMKU. Tak, BU-
COKOIIOTOKOBY OKCHUT€HOTepalio (iHTeHCUBHICTh ITOTOKY
> 10 11/xB) 3acTocoByBain y 26 (68,4 %) malieHTiB 1€l Tpy-
i ropiBHsiHO 3 31 (30,7 %) xBopum 6e3 CITOH (p < 0,001).
Kpim Toro, maiixke KOXeH TpeTili TalieHT i3 nmojiiopraH-
HOIO TUC(YHKIIiEIO MOTpeOyBaB MPOBEACHHS HeiHBa3UB-
Hoi BeHTU ALl JlereHb — 14 (36,8 %) npotu 11 (10,9 %)
BianosigHo (p < 0,001), a TaKOX MPU3HAYEHHS iHOTPOITHOT
mintpumku — 13 (34,2 %) nipotu 7 (6,9 %) oci6 y rpymi
nopiBHsIHHS (p < 0,001). TocTpe yLIKOIKEHHS HUPOK OYyJ10
3apeectpoBaHo y 21 (55,3 %) nauienra 3i CITOH, Tonmi sik
y rpyni 6e3 CITOH takux BUMNanKiB 3aJ0KyMEHTOBAaHO He
OyJs0. BonHouac 1ieil moKa3HUK He MidIsiraB MixKIpyIoBO-
My CTaTUCTMYHOMY TMTOPiBHSHHIO, OCKiIBKA HUPKOBA JINC-
(yHKi11is1 6e3mocepenHbO BXOAUIA 10 KpUTepiiB Bepudikartii
CIIOH i cayryBama ogHUM i3 KOMIIOHEHTIB (pOpMyBaHHS
JOCJTi/IKYBAaHOI IPYITH. 32 YaCTOTOK BUHUKHEHHST BEHO3HUX
TpoM0O0eMO0JIiil, TOCTPOro illIeMiYHOTrO iHCYJIBTY, KJIiHIiYHO
3HAUYYIIUX KPOBOTEY, HAOPSIKY JiereHb a00 KapAiorTeHHOTO
IIOKY CTATUCTUYHO 3HAYYIIMX BiIMiHHOCTE! MixX rpyrnaMu
BUsIBIIeHO He Oyio (p > 0,05). CepenHs TpUBaJiCTh IIepe-
OyBaHHS XBOPUX Y CTalliOHapi BUSIBUJIACS BipOTiIHO Oijib-
11010 TIPY PO3BUTKY BKA3aHOTO YCKJIAJHEHHS i CTaHOBUJIA
15,5 £ 9,3 nobu npotu 11,9 + 6,4 1o6u y naiieHTiB 0e3
CITOH (p < 0,05).

[lepBrHHOIO KiHIIEBOIO TOYKOIO OOCIIIKEHHS Oya
rocrmiTajbHa JeTaJIbHICTh Malli€EHTIB 3aJIEXKHO Bill PO3BU-
1Ky CIIOH. Ilpotsrom rocmitanbHoro nepiogy momep 21
TMallieHT, 3arajibHa TOCITiTaJbHA JIETAIBHICTb CEPEll XBOPUX
i3 cepleBO-CyIMHHOIO nartoJorieto Ta cynytHiMm COVID-19
cranoBuna 15,1 %. Po3sutok CITOH acoritoBaBcst i3 cyT-
TEBUM 3POCTaHHSIM MOKA3HMKA JIETAJIbHOCTI, sIKa ocsria
28,9 % (11 momepnux i3 38) mporn 9,9 % (10 neraabHUX
Bunankis 3i 101) y rpyni nopiBHsinHs (p < 0,01). HaiiBu-
1Ii MOKa3HUKM TOCIITaJIbHOI JI€TATbHOCTI Ha TJIi PO3BUTKY
CIIOH Big3Havanm cepen IMalli€HTIB i3 TOCTPOIO CEPLIEBOIO
HEIOCTaTHICTIO Ta TOCTPUM iH(apKTOM MioKapia, y SKUX
BoHa cTaHoBWIIa 44,4 % (4 Bunaaku 3 9) ta 26,7 % (4 Buman-
KU 3 15) BiNMoBinHO. Y CTPYKTYpi MPUUMH CMEPTi XBOPUX i3
pos3Butkom CITOH momiHyBaa rocTpa cepiieBo-jereHena
HEIOCTaTHICTh, 1110 BUHUKJIA BHACIIIOK MPOrpecyBaHHs
BipycHOI iH(eK1il Ta/ab0 JeKoMIIeHcallii KapaiaJbHOI ma-
tosorii — 10 (90,9 %) cnioctepexenn; e 1 (9,1 %) na-
LIiEHT TTOMeEp Yepe3 MacKuBHY TpoMO0oeMOOJIilo JIereHeBOi
aprepii. Y rpymi 6e3 CITOH 6e3mocepeaHiMu mpuanHaMu
JIeTaJIbHUX HaCJiAKiB OyJI1 TOCTpa cCeplieBO-JIereHeBa HEJ0-
cratHicTb — 5 (50,0 %) BUMaKiB, yCKJIQIHEHHS TOCTPOTO
nepiony iHgapkTy Miokapaa (30KpeMa, po3puB MioKapjaa
Ta apuTMOreHHui oK) — 4 (40,0 %) Bunaaku, a TakKoX
roctpuit imemivHumit incyast — 1 (10,0 %) Bunamok. s
MOPIBHSIHHS, FOCIiTaJbHa JeTaJIbHICTh Cepel Malli€HTiB
i3 HEBIAKJIAMHUMU CEPLIEBO-CYIMHHUMU CTAaHAMU, TOCHi-
TaJli30BaHUX y TON caMuil mepion, aje 6e3 CyImyTHbOI KO-
poHaBipycHOI iH(eKIIil, BUSIBWIACSA BipOTiTHO HIXYOIO Ta
cranoBuna 6,4 % (p = 0,012).

IMonepennst BakuuHaiiisi nporu COVID-19 6yna npo-
BeaeHa y 21 (15,1 %) marienTa, ki OyJIM BKJTIOUEHi Y J10-
cllifkeHHs. BakllMHOBaHI NallieHTH 32 OCHOBHUMU KJIi-
HIKO-aHAMHECTUYHUMU XapaKTEePUCTUKAMU CYTTEBO HE
BiIpI3HSIMCS Bil 3arajibHOI rpynu. HasiBHICTh BaKIIMHALLi1
acolliroBangacs 3i 3HXKEHHSIM YaCTOTU OCHOBHUX YCKJIaJI-
HEeHb I'OCIiTaIbHOTO MepPioay, 30KpeMa rocTporo yuIko-
JKEHHST HUPOK, p = 0,046. KpiM TOro, y BaKIIMHOBAaHUX
MaILi€HTIB CIIOCTepirajacs TeHASHIIis 10 HUXXYO0i TOCITi-
TanbHOI eTanbHocTi, p = 0,076. [llancu po3sutky CITOH
Y BaKIIMHOBAHUX OYJIM HUXKYMMM, HiXX Y HEBAaKIIMHOBAHUX
Malli€HTiB, OMHAK 151 PI3HULISI HE JOCSTIA CTaTUCTUYHOL
sHauytocTi: OR = 0,40; 95% A1 0,11—1,43. YcknagHeHHs
TOCIIITAJILHOTO TIepioAy 3aIeXKHO Bill HAIBHOCTI BaKIIMHALII1
MOJaHO Ha puc. 2.

Ta6bnuuys 6. lNepe6ir rocnitasnbHOro rnepiogy 3axBoproBaHHs

VeKnanHeHHs CHOI;‘I gz): 38), Bes CI'I(:IEI%();I =101), P
BeHo3Hi Tpom6oembonii 3(7,89) 1(0,99) Ho
locTpuii iLwemMivHmi iHCynbT 0 2(1,98) Hg
KniHi4yHO 3Ha4yLLa KpoBoTeya 3(7,89) 1(0,99) Ho
Habpsik nereHb/KapgioreHHUIN LWoK 6 (15,79) 10 (9,9) Ho
locTpuin ncuxos/penipin 12 (31,58) 9 (8,91) < 0,01
BucokonoTtokoBa okcureHoTtepanis (> 10 n/xB) 6 (68,42) 31 (30,69) < 0,001
HeiHBa3nBHa BEHTUNSALA NnereHb 4 (36,84) 11 (10,89) < 0,001
IHOTponHa Tepanis 3 (34,21) 7 (6,93) < 0,001
JleTanbHicTb 28,94) 10 (9,9) < 0,01
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O6roBopeHHs

Y npoBeaeHOMY JOCiIKEHHI BCTAHOBJIEHO, 110 CUH-
IPOM TIOJIiOpTaHHOI HEAOCTAaTHOCTI € YaCTUM i KJIIiHIYHO
3HAUYYIIUM YCKJIAAHEHHSIM Y TalliEHTIB i3 HEeBiIKIaIHUMU
CepLEeBO-CYIMHHUMHU CTaHAMU Ta CYIyTHbOIO iH(deKIIieo
COVID-19. CITOH 6yno aiarnoctoBaHo y 27,3 % XBopux,
1110 CBiTYMTb MPO BUCOKY CXUJIBHICTb 1Ii€1 KaTeropii maii-
€HTIB 1O PO3BUTKY OpraHHOI AMCGYHKIIII 32 TOETHAHHS
TOCTPOI CepLIEBO-CYAMHHOI MaTOJOTil, CHCTEMHOIO 3amna-
JIEHHS Ta TiMoKceMii.

IMamientn 3 po3sutkom CITOH manm 6inbin oOTsKe-
HU KJTIiHIKO-aHAMHECTUYHUM Mpodiib: y 1iii TpyIli yacTile
BUSIBJISUIM CTaOiIbHY illIeMiyHY XBOpPOOY ceplisl Ta XpOHiu-
HYy XBOPOOY HMPOK, a TAaKOX CIocTepirauacst TeHACHIIis 10
OILTBIIIOI YaCTKM IMALli€HTIB i3 XPOHIYHOIO CePIIEBOIO HEIO-
CTaTHICTIO B aHaMHe3i. BaXJIMBICTh 3a3HAYE€HUX CYITyTHIX
3aXBOPIOBAHb MiATBEPIIKYIOTh Pe3yIbTaTH CUCTEMAaTUYHOTO
OIISIAY Ta MeTaaHaTi3y Lee Ta CIiBaBT., y IKOMY CepIlieBO-
CYIMHHI 3aXBOPIOBAaHHSI, ceplieBa HEAOCTATHICTh i XpOHiUHa
xBopo0Oa HUpoK y mauieHTiB i3 COVID-19 acottitoBanucs 3
TSDKUUM TIEpebiroM 3aXBOPIOBAHHSI Ta BUILIMM PU3UKOM He-
CHPUATAVMBUX KITHIYHUX HAcainkiB [13]. HaitBuiny yactoTy
po3ButkKy CITOH 3ajexHo Bin ITOYaTKOBOTO JiarHO3Y CII0-
cTepirajau cepel Malli€HTiB, FOCIiTalli30BaHMUX i3 TOCTPOIO
JIEKOMITEHCOBAHOIO ceplieBoo HepocTaTHicTio (37,5 %) Ta
rocTpuM iHbapkToM Miokapna (31,9 %). OtpumaHi pe3yiib-
TaTH AAI0Th MiACTABU MPUITYCTUTH, IO ITOTIEPEIHE YPaKeHHS
CepLIeBO-CYIMHHOI CUCTEMMU, 3HMKEHHS (DYHKIIIOHAIBHOTO
pe3epBy HUPOK i rocTpa IeKOMITeHCALIisl CeplieBOI MaTOJIOTii
MOXYTb BU3HAYATH TABUIIICHY BPa3JIMBICTh 10 PO3BUTKY TO-
JIiopraHHOi TUC(YHKIIIi y TOCTPOMY MePioi 3aXBOPIOBAHHSI.

BaxxinBo, 1110 BXXe Ha MOMEHT TrOCITiTasizallii namieHTH,
y akux Hagani po3BuHyBcsi CITOH, xapakTepusyBaiucs
TipIIMMHM KJIiHIKO-J1a00paTOPHUMM MOKAa3HUKaMU. Y HUX
BiZl3HaYaIu HUXKYUE piBeHb SpO,, a TAaKOX BUIILi PiBHi Jieli-
kouutiB, C-peakTuBHOrO 0Oiika, D-nuMepy, KpeaTuHiHY,
JlaKTataeriaporeHasu ta ¢piopuHoreHy. Taki 3MiHM BigoOpa-
KalTh MOEIHAHHSI CUCTEMHO] 3aajabHOI BiAIOBIi, aKTHU-
Ballil KoaryJsiliifHOTO KacKaly, TKAHUHHOTO YIITKOIKEHHSI,
rinmokcemii Ta paHHix MPOSBiB OpraHHOI AMCHYHKIII, 1110
BimMivayocs B IToNepeaHix JoCHimkeHHIX |14, 15].

Possutoxk CITOH acouitoBaBcst 3 TSXKYMM TOCTITATbHUM
repebiromM 3aXBOpIOBaHHS. Y MalliEHTIB L€l IPYMU YacTille
CIOCTepirajay rocTpuii Icuxo3 ado mesipiil, a TaKOX Jac-
Tillle BUHUKaJIa TToTpeba Y BUCOKOTIOTOKOBIiI OKCUTEHO-
Teparlii, HeiHBa3UBHili BEHTUJISLII JIereHb Ta iHOTPOITHIM
niarpumii. Kpim Toro, y marienris 3i CITOH BinzHauanacs
OifbIlIa TPUBAJIICTh MepedyBaHHs y cTallioHapi. [lomioHi
JTaHi HaBeJeHI i B IHIIMX JOCIIIKEHHSX, SIKi CBiUaTh, 1110
po3BuToK CITOH acolitoeThest 3 TSOKIYMM KITIHIYHUM Mepe-
0irom, OiTBIIIOI0 MOTPeOOIO B OpraHHii MiATPUMILI, TPUBA-
JIIIAM TTepeOyBaHHSIM Y BilIiIeHHI iHTEHCUBHOI Tepartii Ta
HECIIPUATINBAM MTPOTHO30M [16].

OnHUM i3 KJIFOYOBUX PE3yJIbTaTiB HOCHIiIKEeHHS OyJia
acouianist po3Butky CITOH i3 migBuileHOO rocmiTalb-
Hoto JieTanbHicTIO. Y mauieHTiB 31 CIIOH netanpHicTh Oyma
Maifke BTpUUi BUIIOI0, HIXK Y XBOpUX 0€3 03HaK 1IbOT0 CUH-
npomy. Lle Binmosimae cygyacHum ysaBiaeHHsIM rpo CITOH sk
OJIMH i3 KJTIOUOBUX MPEAUKTOPIB HECTIPUSATINBOTO TIepediry
KPUTUYHUX CTaHiB, 1110 aCOLIOETHCS 3i 3HAUHUM ITiABU-
IIEHHSIM PU3UKY rocritanbHoi jieTaabHocTi [17]. Cepen
nauieHTiB 31 CITOH HaiiBullly rocritajbHy JeTalbHIiCTh
cnoctepiranu npu noegHanHi CITOH i3 roctpoio nexom-
MEeHCOBAaHOIO ceplieBol0 HepocTaTHicTIO (44,4 %) Ta TO-
ctpuM iHdapkToM Miokapaa (26,6 %). IlinTBepIKeHHIM
OTPUMaHUX PE3YJIbTATIB € IaHi MixXkHAPOIHUX PEECTPIB, sAKi
cBimuaTh, 1110 noeaHaHHsg COVID-19 i3 rocTpolo cepiieBoo
HEIOCTAaTHICTIO a00 rOCTpUM iH(papKTOM MioKapaa CyIpo-
BOJIKYETbCSI CYTTEBUM TOTIPIIEHHSIM KJIiHIYHOTO MTPOrHO3Y
Ta BUCOKOIO TOCITiTaTbHOIO JieTalbHicTIO [ 18, 19].

Yacrora po3utky CITOH y HamroMy pocitipkKeHHi Oyia
3iCTaBHOIO 3 JaHMMM iHIIMX aBTOPiB. Y Hallliii KOTOPTi
CITOH po3sBunyBcs y 38 i3 139 nmaitieHTiB, 1110 CTAHOBUWJIO
27,3 %. Y perpocrnieKTuBHOMY nociimkeHHi Cui Ta CriBaBT.
noJtiopraHHy auc(@yHKIIio Oyno giarHocroBaHo y 109 i3
526 rocmitanizoBaHux namieHTiB i3 COVID-19 —y 20,7 %
Bumnankis [20]. demro Buia yactora CITIOH y Hamomy mo-
CJTIKeHHI MOKe OYTH OB’ si3aHa 3 KJIIHIYHOIO crielin(ikoro
KOIOpTH, SIKa BKJIIOYaja Malli€HTIB i3 HeBIIKJIAIHOIO Cep-
11I€BO-CYJIMHHOIO TIATOJIOTIEI0, 110 MPOXOAWIIU JIIKYBaHHS Y
BiJlIiIEeHHI iHTEHCHUBHOI Teparlii, a TAKOX i3 BiIMiHHOCTSIMU
Y KpUTEPisIX BU3HAYCHHST OPraHHOI AUCHYHKIIII.
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Possurok CITOH y HamroMy gocimimkeHHi acOIiloBaBCs
3 TSOKYMUM TOCTIITaIbHUM MepediromM, 3oKkpeMa 3 OuIbIIOoI0
noTpedoI0 y pecIipaTopHill Ta TeMOIMHAMIYHIN HiATpUM-
ui. [MomiOHi pesynbraTu oTpuManu Berg Ta crmiBaBT., sIKi
MoKa3zaju, 110 TOCTpa ceplieBa HEIOCTaTHICTb Y KPUTUIHO
xBopux mnaitieHTiB i3 COVID-19 acouitoBasiacs 3 OiibIll BU-
paxxeHo1o opraHHoo auchyHkIiew 3a mkanow SOFA Ta
BUILIOIO TOCITITAILHOIO JIeTaJIbHicTIO [21].

OTpuMaHi HaMU JaHi 00 HECTIPUSITIIMBOIO MPOTHO3Y
npu noeagHanHi COVID-19 i3 rocTpoto cepleBoio Helo-
CTaTHICTIO a00 TOCTPUM iH(apKTOM MioKapa TaKOX BislImo-
BilaloTh pe3ysbraTaM MNoIepeaHiX J0CTiIKeHb. 3a TaHUMU
Rey Ta cniBaBT., JetanbHICTh cepen nauieHTiB i3 COVID-19,
y SIKUX PO3BUHYJIACsl TOCTpa ceplieBa HEAOCTaTHICTh, CTAHO-
Buia 46,8 % mopiBHsHO 3 19,7 % cepen naitieHTiB 63 IIbOTo
yckiagHeHHs [22]. Y mocmimkenHi Milovanéev Ta CITiBaBT.
30-meHHa JIeTaJbHICTh Cepel MALiEHTIB i3 TOCTPUM KOPO-
HapHuM cuHapomoM Ta COVID-19 craHoBuia 26,5 npoTtu
6,7 % y XBOpHX i3 TOCTPUM KOPOHAPHUM CHUHIPOMOM 0e3
COVID-19 [23]. TakuM YMHOM, TTO€HAHHSI TOCTPOI IEKOM-
neHcailii abo roctporo iHdapkTy miokapaa 3 COVID-19 ta
MOJIIOPTaHHOIO TUC(PYHKIIIEIO BU3HAYAE OCOOIMBO HECIIPH-
SITIMBUIA TOCHITabHUIA TPOTHO3.

OnHi€elo 3 mepeBar JOCHIIKEeHHS € aHali3 pealbHOI
KJIiHIYHOT KOTOPTH TALIEHTIB i3 HEBIIKJIAIHOIO CEePIIEBO-
CcyarMHHOIO naToJiorieto ta cynytHiMm COVID-19, gki npo-
XOJIMJIW JIIKYBaHHS y BilIiIeHH] peaHimallii Ta iHTEHCUBHOIT
Teparii KapaiojoriyHoro npodinato. s kareropist XBopux
€ 0COOJIMBO CKJIaIHOI0, OCKIJTbKY TSKKICTh iXHBOTO CTaHY
BU3Hauvaiacs He e repebirom COVID-19, a it roctporo
CeplEeBO-CYIMHHOIO TIAaTOJIOTI€I0, BUCOKOIO YaCTOTOI KO-
MOpPOIIHUX CTaHIB i MOTPEOOIO y pecripaTopHiii Ta reMo-
JUHAMIYHIN DiATpUMIIL.

Ha okpeMy yBary 3aciayroByloTh pe3yJIbTaTH aHaTi3y
BaKIIMHaLLil. ¥ BaKIIMHOBAaHUX IMAaLliEHTIB Pilllle peecTpy-
BaJIM TOCTpe ypaxkeHHsT HUpoK. KpiM Toro, y HUX criocte-
piraiucs HYXK4a rocriTajibHa JIETATbHICTh 1 HUKYi IIAHCKU
po3Butky CITIOH, omgHak 11i BiTMiHHOCTiI He JOCSIJIM CTa-
TUCTUYHOI 3HAUYyIIOCTi. Ha MOXXIMBMIA 3B’ 130K BaKIIMHAITIT
3 HDKYMM PU3MKOM HecpusTanBoro nepediry COVID-19
BKa3ylOTb TaKOX pe3yJIbTaTH Cy4aCHMX JOCTiIKeHb. Tak,
Martinez-Sanchez Ta cniiBaBT. cepen 413 rocritajlioBaHUX
nauieHTiB i3 TskkuM COVID-19 BcTaHOBUIN HE3aleXHUM
3B 30K TOMNEePeAHbOT BaKIIMHALIIT 3 HUDXKUMMM IIaHCAMU
PO3BUTKY TocTporo ypaxeHHst Hupok (OR 0,25; 95% 11
0,14—0,45) Ta 28-nennoi neranbHocTi (OR 0,19; 95% A1
0,06—0,54) [24]. ¥V nocnimxenni Maleki Ta criBaBT. mo-
BHa BaKIIMHALIisI TAKOX OyJIa IMOB’si3aHa 3 HIDKYMMU IaH-
camu rocmitaabHoi cMmepTi (OR 0,24; 95% M1 0,10—0,54)
Ta TOTpeOu B JIiKyBaHHI y BilAiJIeHHI iHTEHCUBHOI Teparii
(OR 0,25;95% A10,13—0,48) [25]. OnHak HeBeJaWKa Kilb-
KiCTh BaKIIMHOBaHMX MAlliEHTIB y Hallliii KoropTi (n = 21)
He I03BOJISIE 3pOOUTH OCTATOYHUX BUCHOBKIB IIOJIO 3B’ SI3KY
BaklMHallii 3 pusukom po3Butky CITOH i rocmitaibHoO
JIETAJIbHICTIO, TOMY OTpMMaHi pe3yIbTaTh MOTPeOyIOTh i~
TBEPIKEHHST y AOCIIKEHHSIX i3 OLTBIIOI0 KiIBKICTIO Malli-
€HTIB.

OomexkeHHs nocimkenns. JlaHi Oyau oTpuMaHi B OTHO-
My CIIelliajli30BaHOMY LIEHTPi, a KiJIbKiCTh MalliEHTIB, OCO-
osmBo y niarpymi 3i CITOH, Gyna BimTHOCHO HEBEIMKOIO, 110

MOTJIO OOMEXYBaTH MOXJIUMBICTb BUSIBJICHHSI CTATUCTUYHO
3HAUYIIMX BiIMiHHOCTE! MiX OKpeMUMHU Miarpynamu. 3
OIISIIY HA PETPOCIIeKTUBHUN NM3aiiH, NesKi KIiHIiYHI Ta
J1abopaTOpHi MOKA3HUKW MOTJIM OyTU HEAOCTYITHUMU 200
OLIiHIOBATHCS He B yCix malieHTiB. Kpim Toro, pociimxysa-
Ha KOTopTa cKJiaganacs 3 Malli€eHTiB KapaioJOriyHOTO Mpo-
Giro 3 HEBIAKIAIHUMU CEPLIEBO-CYIMHHUMU CTaHAMMU, 1110
YCKJIaIHIOBAJIO OKPEMY OLIIHKY KapJioBaCKYJISIPHOTO KOM-
MOHEHTAa OpraHHOI AUCOYHKIIII. ¥ 3B’SI3Ky 3 IIUM CTaHIap-
tr3oBaHi mKanu SOFA a6o MODS He 3acTocoByBanucs;
HaTOMICTh BUKOPUCTOBYBaIM afantoBaHi Kpurepii CITOH 3
OLIIHKOIO YpaXkeHHSI IMXaJbHOI, HUPKOBOI Ta remaTobiiap-
Hoi cucteMm. Lle oOMexxye MOXKIIMBICTb MPSIMOTO MOPiBHSHHS
OTPUMAaHUX PE3YJIbTATIB 3 iIHIIMMM AOCTiIKEHHSIMU. Takox
CJIiI BpaXOBYBaTH T€TEPOreHHICTh JOCTiIKYBAaHOI TTOITYJISIIi1
Ta HEBEJUKY KUJIbKiCTh BAKIIMHOBAHUX IMAlli€HTIB.

BucHoBku

CIIOH € yacTuMm ycki1aaHEeHHSIM HEeBiIKJIaaHOI ceplie-
Bo-cyauHHOI naroJjorii Ha T71i COVID-19 i po3BuBa€eThCS
bl HiX y 25 % TaieHTiB. Mloro BUHUKHEHHS acoliio-
€TBCS 3 TSLKYUM TOCIIITAIBHUM I1epedirom, OiIbIIo0 1mo-
TpeOolo B iIHTEHCUBHIM Teparii Ta MiIBUILEHOO rOCIiTaIb-
HOIO JIeTajbHicTIo. OTpUMaHi pe3yabTaTU MiAKPeCII0I0Th
HEOOXiHICTh paHHBOI iMeHTU(IKAILlil MallieHTiB BUCOKOTO
PU3HUKY, 30KpeMa 0ci0 i3 XpOHIYHOIO0 XBOPOOOIO HUPOK, illle-
MiYHOIO XBOPOOOIO ceplisi, TiMoKceMi€eo Ta 1abopaTopHUMU
O3HaKaMM BUPAXXKEHOI CUCTEMHOI 3aIajibHOI BillIOBIIi.

KonduikT inTepeciB. ABTOpY 3asiBJISIIOTH PO BiJICYTHICTb
KOHGJIKTY iHTepeciB Ta BJ1acHOI (hiHaHCOBOI 3alliKaBIeHOC-
Ti TP TIATOTOBIII JAHOI CTATTI.

Indopmania npo dinancyBannsa. Pob6oTa BUKoHaHa B
pamkax HIP «BuBumTi 0COOIMBOCTI PO3BUTKY i ITepe0iry
rOCTPOTro KOPOHAPHOTO CUHAPOMY Ta OOIPYHTYBATH IMiIX0-
JIA 10 BTOPUHHOI MPODIIAKTUKN Y XBOPUX 3 BUCOKUM Kap-
NiopeHaIbHO-MeTabOTiYHUM PU3MKOM B YMOBaxX MaHAeMil
COVID-19», HoMep nepxaBHoi peectpartii 0121U111517.

Buecok aBropiB. [Tapxomenko O.M. — KoHI1enuist a0-
CJIiIKEHHSI, OIJISIA JIiTepaTypu, pearyBaHHs TEKCTY CTaTTi;
Jlyrait $1.M. — KOHIIEIIIisSI JOCTiIKEHHSI, CITOCTePEKEHHSI
3a nauieHTamu, GopMyBaHHS 0a3u JaHUX, MONIYK Ta aHasi3
JIiTepaTypHUX JKepes, HalTMCaHHS Ta pelaryBaHHsI TEKCTY
cratTi; XomskoB JI.B. — criocrepexxeHHs 3a MailieHTamu,
¢opMyBaHHS Ta aHaIi3 0a3u HaHMX, TOIIYK Ta aHaJi3 Ji-
TepaTypHUX JKepeJ, HalIMCaHHS Ta pelaryBaHHS TEKCTY
cratTi; IpkiH O.1. — KOHUEIILisI TOCTiIKEHHSsI, CITocTepe-
XKeHHs 3a nauientamu; Kopnaubskuii FO.B. — obGcrexxeHHs
Ta JIIKyBaHHSI XBOPUX.
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Multiple organ dysfunction syndrome in emergency cardiovascular patients with COVID-19:
from clinico-laboratory markers to hospital outcomes

Abstract. Background. Clinical manifestations of coronavirus
disease 2019 (COVID-19) range from asymptomatic course to
severe pneumonia and acute respiratory distress syndrome. At the
same time, patients with concomitant cardiovascular disease have
a significantly higher risk of adverse events and death. The aim of
this study was to evaluate the incidence, risk factors, potential for
prevention of multiple organ dysfunction syndrome (MODS), and
its effect on in-hospital complications in patients with emergency
cardiovascular conditions and concurrent COVID-19. Materials
and methods. This prospective cohort single-center study included
139 participants with acute cardiovascular conditions who were also
diagnosed with COVID-19. Their mean age was 67.9 & 12.7 years,
70 (50.4 %) of them were men. Emergency cardiovascular condi-
tions leading to hospitalization included acute coronary syndrome
(49.6 %), hypertensive emergency (23.7 %), acute heart failure
(17.3 %), or arrhythmias. MODS was diagnosed in 38 (27.3 %)
patients based on the presence of at least two out of three criteria:
respiratory failure (decreased SpO, < 92 %), renal dysfunction
(increase in creatinine level > 26.5 pmol/L), or liver dysfunction
(ALT and AST levels elevated > 3 times the upper limit of normal).
The primary endpoint was in-hospital mortality depending on ab-

sence or presence of MODS. Also, MODS-associated clinical and
laboratory risk factors, other in-hospital complications and length
of stay were evaluated. Results. MODS development significantly
increased mortality, to 28.9 % (11/38) versus 9.9 % (10/101) in
the control group (p < 0.01). The highest MODS-associated mor-
tality occurred in patients with acute heart failure (44.4 %; 4/9)
and acute myocardial infarction (26.7 %; 4/15). MODS was more
prevalent in men and was related to comorbidities (chronic kidney
disease, coronary artery disease, chronic heart failure), baseline
hypoxia, systemic inflammation, and hypercoagulation. Patients
with MODS had significantly more hospital complications, in-
cluding acute psychosis/delirium (31.6 vs. 8.9 %, p < 0.01) and
required more intensive support: high-flow oxygen (68.4 vs. 30.7 %,
p < 0.001), non-invasive ventilation (36.8 vs. 10.9 %, p < 0.001),
and inotropic therapy (34.2 vs. 6.9 %, p < 0.001). Conclusions.
MODS complicates emergency cardiovascular diseases in over
25 % of COVID-19 cases. Its development is associated with a
more severe hospital course, a higher need for intensive care, and
increased in-hospital mortality.

Keywords: acute cardiovascular pathology; COVID-19; multiple
organ dysfunction syndrome
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HEBIAKJIAAHUX CTAHIB

DOI: https://doi.org/10.22141/2224-0586.22.6.2026.2064

Pa6oLyyk O.B., Xutpwm I'.1., MoLukiscbkmi B.M., Kocmay €.1., Bosk M.C.

YK QIHCBKQ BIICbKOBO-MEAMYHQ aKQAeMisl, M. KuiB, YkpaiHa

TenAd CBiXKA LiAbHO KPOB B OHECTEe3i0AOrNYHOMY
3a6e3neyvYeHHi: reMoAUHAMIKA TO reMOCTa3

Pesiome. Memoro 6y10 nopiensnns nepionepauiiinozo cepednvozo apmepianvrozo mucky (CAT), nokasnukie
eeMocmasy ma AaKmamy npu mpancysiinii mepanii 3 menioro ceixncoro yinvHoro kpog’to (CLIK) ma 6e3 nei. Ma-
mepiaau ma memoou. Pempocnexmuero npoananizoearno 92 nopaneHux 401068i40i cmami 3 NPOHUKAIO40H 6010800
MPAGMOI0 JHCUGOMA MA 2eMOPARTUHUM WOKOM Y YHOMUPLOX 3AKAA0AX OPY2020 PieHs MeOUUHO20 3a0e3NeUeHHs Y
2022—2024 pp.: 48 ompumanu > 2 odunuyi CIIK y noeonanni 3 komnonenmamu kposi, 44 — mepanir 6e3 CI[K.
CAT ouyinrsanu y 6ocomu nepionepayitiHux moukax, 1a00pamopHi NoKa3Huku — 00 onepayii ma nepeo eeakya-
yiero. 3acmocogysanu midcepynogi NopieHAHHA ma bazamogakmopHy AiniiiHy peepeciio. Peayasmamu. Taxckicmo
mpaemu 3a Injury Severity Score (ISS) 6yaa suworo y epyni CLIK (30,0 £ 6,5 npomu 25,0 £ 4,7 6aaa; p < 0,001).
Cmamucmuyno 3nauyuiux mixcepynosux giominnocmeit CAT y ycooHiil uacogiit mouyi He euseneHo, 30Kpema nicas
Kopexuyii na ISS. Ileped esakyauicio kinviicms mpombouumie y epyni CIIK 6yaa euworo (139,4 = 42,0 x 10°/a
npomu 108,9 £ 49,7 x 10°/a; p = 0,002), mixncuapoone Hopmanizoeare gionouienns — Huxcuum (1,38 = 0,28
npomu 1,72 x 0,32; p < 0,001), konyenmpayis raxkmamy — Huxcuoio (2,75 = 0,45 npomu 3,45 = 0,92 mmonv/n;
p <0,001). Knipenc aakmamy cmanosus 34,0 = 11,0 % npomu 12,1 £ 20,4 %, ckopueosana piznuys — 21,6
8iocomk06oeo nynkma (95% odogipuuii inmepean 13,9—29,4; p < 0,001). Yacmoma 3acmocysanus HopadpeHaniny
cmanosuna 25,0 npomu 31,8 % (p = 0,5); ceped iio2o peyunicnmie KymyiamueHa 003a 0yaa HUNCHOIO Y 2pyNi
CIIK (48,0 £ 22,0 npomu 78,0 = 28,0 mxe/ke; p = 0,005). Mixcepynogi eiominHocmi 1a60pamoprux NOKa3HUKi6
30epieanu cmamucmuyHy 3Ha¥ywicmo nicas Kopekuii Ha euxioni 3HaveHHs ma Kainiuni kosapiamu. CymapHuil
00°em npenapamie Kposi cmamucmu4Ho 3Havyuie He 8iopizHaecs. Bucnosku. 3acmocysanns CLIK acoyitosanocs 3i
CHPUSMAUBIWUMY NOKA3HUKAMU 2eMocmasy ma nrakmamy 6e3 susenenux siominnocmeii CAT. Pempocnexmugnuii
du3zaiin 06Mmedcye nputUnHy iHmepnpemayio.

KirouoBi ciioBa: 6oiioea mpasma; mpasmamuuna Kkposomeua; menaa ceixnea yinbHa Kpog; aHecmesionoziume
3abe3neyents; nepionepayiiina eemoOUHaMiKa, pecycyumauis KOHMpoA NOUKOONCeHb

V KJIiHIYHUX YyMOBaxX CepelHiil apTepiaJbHUII TUCK

Bctyn

ITocTTpaBMaTUyHa KpoBOTEYA 3aTUIIAETHCS OJHIEIO 3
OCHOBHMX MPUYMH CMEPTi TSPKKOIMOPAHEHUX i3 MOTEHIIIHO
000POTHUMU YIIKOKEHHSIMU. BripoBajkeHHsT cTpaTerii
damage control resuscitation (DCR) y BiiiCbKOBY MeAMIIMHY
CIIPUSUIO 3HIDKEHHIO PAaHHBOI JIETAJILHOCTI Cepes i€l KaTe-
ropii nopaHeHux [1, 2]. BinnosigHo no npuHuunis DCR,
KJIIOYOBUM HAMpsSIMOM JIiKyBaHHSI MAaCUBHOI KPOBOTEUi €
SIKOMOTA paHilllMii MoYaTOK pecycluTallii nmpernapatamMu
KPOBIi, CIIPSIMOBaHUI OHOYACHO HA MiATpUMaHHS TKAHUH-
Hoi rtepy3ii Ta 3armobiraHHs TpaBMa-iHIYKOBaHOI KOAryio-
natii. [1py uboMy NnpiopuTeT Haga€eTHCS MpenapaTaM KpoBi,
a He KpUCTAJIOIIHMUM po3unHaMm [1].

(CAT) 3anuiaerbcsl OMHUM 3 OCHOBHUX MTOKA3HUKIB Te-
MOJMHaMiuHOI BilOBiNi Ha pecycuuTanito. [lepeBaru npe-
rapariB KpoBi HaJl KpUCTaJlIOiaMU 1I0/I0 BiTHOBJICHHS Ta
nintpumanHsa CAT nipu remopariyHoMy LIOKY IPOJIEMOH-
CTPOBaHi B eKCMEPUMEHTATBbHUX TOCTiIKEHHSIX: iTbHA
KpPOB 103BOJIsiE 1ocsATTH 1iIboBoro CAT MeHIIMM 00’eMOM
Ta 3a0e3meuye OiIbII CTIMKUIA TeMOIMHAMIYHMI e(eKT Imo-
PiBHSIHO 3 (i3ioj0oTiYHMM PO3UMHOM a0 po3yrmHOM PiHrepa
[3]. BomHouac naHi 11100 BiAMiHHOCTEI MiX TEIUIOK CBi-
Xkoto 1ibHo0 KpoB'1o (CLK) Ta KoMmoHeHTHOIO TpaHCchy-
3iiiHoto Teparieto (KTT) 3a ix BIuIMBOM Ha mepioriepaliiiHy
muHamiky CAT mim wac damage control mamaporomii Ha
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IPYromy piBHI Meau4aHOTo 3a6e3nedeHHs (Role 2) 3anmia-
IOTbCSI OOMEXEHUMMU.

OIHUM i3 MOXJIMBHUX MEXaHi3MiB reMOAMHaMiuHUX
rnepesar iJIbHOI KPOBi MoXke OyTH 30epekeHHSI eHI0Te-
MianbHOrO rIiKokaiikcy. Moro momKomKeHHs Mpu re-
MOpariYyHOMY IIOKY CYIPOBOIXKYETHCS MiABUIIEHHSIM
CYAMHHOI MPOHUKHOCTI Ta 3MEHIIEHHSIM €(hEeKTUBHOIO
BHYTPIIIHBOCYANMHHOTO 00’eMmy. [11a3MoBMiCcHI TTPOOYKTH
B €KCMEPUMEHTAILHUX MOJIEJISIX ACOIIOIOTLCST 3 MEHIIIUM
MOIIKOIKEHHSIM €HI0TeialbHOro 0ap’epa MOPIiBHSIHO 3
KpHUCTaJIOiTHUMU po3unHamu [4, 5]. Uu mae ueii MexaHizm
KJIiHiuHe 3HaYeHHs npu nopiBHsHHI Teruol CLIK i3 KTT
Ha Role 2, 3anuiaeTbcsi HE10CTaTHHO BUBYCHUM.

InmumM ximrouoBuM Harpsimom DCR e 3anmo6iranHs ta
paHHSI KOPEeKIIisl Koarysomnarii. IHagykoBaHa TpaBMOIO Koa-
ryJIonarisi BAHUKAE y OJIM3bKO YBEPTi TSXKKOIOPAaHEHUX Ta
ACOLII0ETHCS 3 ICTOTHUM 3pOCTaHHSAM cMepTHocT] [6, 7]. i
PO3BUTOK MOYMHAETHCS BHACIIIOK TSKKOTO TKAHUHHOTO
MOIIKO/IXKeHHS Ta MOCUJIIOETHCS Tinornepdy3i€lo, rinorep-
Mi€10, allMI030M i ITPOTEHHOIO TeMOJMIIONIEI0. BaxkuBy
pOJb Y LIbOMY MPOLIECi BilirpatoTh TPOMOOLIMTH, OCKITBKU
MOCIiIOBHA aKTUBallis (aKTOPiB KOaryJsiii BiZOyBa€eTbCs
Ha ¢ocdoiniaHiii MoBepxXHi aKTUBOBAHUX TPOMOOLIUTIB,
sKa CIyrye mMatpuiieto st (hopMyBaHHS KOAryIsLiHHUX
komriekciB [8]. Tomy mist eeKTUBHOTO TeMoCcTa3y Ma€e
3HAYE€HHS He JIMIIe KilbKiCTh TPOMOOLIMTIB, a i1 30epe-
JKEeHH$I iX (DyHKIIOHAJIbHOI aKTUBHOCTI. TpoMOOIIMTOTIEH ST
MO>K€ BUHUKATU BHACIIAOK SIK CITOXXMBAHHS TPOMOOLIUTIB
y Ipolieci reMocTasy, TaK i iX po3BeAeHHs iHPY3IHHUMUT
pPO3YMHAMM Ta KOMITOHEHTAMM KPOBi, 1110 HE MIiCTSITh TPOM-
oouuTiB [9, 10]. 3HMXKEHHS KiJIbKOCTi TPOMOOLIUTIB Y TSK-
KOITOPaHEHMX aCOLIIOEThCS 3i 301IbIIEHHSIM CMEPTHOCTI Ta
notpedu B TpaHcdyaii [9].

KommnonentHa TpaHcdy3iliiHa Teparis i3 3aCTocyBaH-
HSIM €pUTPOLIMTAPHUX KOMITOHEHTIB Ta CBiXKO3aMOpOXKe-
Hoi razmu (C3I1) 3anuiraeTbcss HAROUIBII JOCTYITHUM
BapiaHTOM remoTpaHcdy3ii B YkpaiHi. PekomeHnoBaHe
CIiBBiAHOIIEHHSI KOMIOHEHTIB 1 : 1 : 1 mependavyae Takox
3aCTOCYBaHHSI TPOMOOIIMTAPHOTO KOHIEHTpPATY, TOCTYII-
HICTb SKOTO Ha MepeJoBUX eTanax MeIuyHoro 3abesmne-
YeHHS CYTTEBO OOMeXeHa CKIIATHICTIO Iioro 30epiraHHs Ta
Jorictuku [11]. Tpancdy3sist epuTpoUUTAPHUX KOMITOHEHTIB
i TIuIa3mMu 6e3 TPOMOOLIMTIB HE TO3BOJISIE TIOBHOIO MipOIo
BiITBOPUTH CKJIaJ BTPau€HOI KPOBi Ta MOXE CIPUSITU PO3-
BUTKY OWIIOLIAHOI KoaryJjornarii i TpomoouuTorneHii [10,
11]. Teruta CIIK, 3aroToBiieHa i3 3aCTOCYBaHHSIM CUCTEMU
«XO0as490ro 0aHKy KpOBi» Ta mepejuTa HEBIOB3i IMicis 3a-
00pY, MiCTUTh EpUTPOLIUTH, TLIa3MYy, (DAaKTOPH 3CiTaHHS Ta
HATHWBHI TPOMOOIUTH Y (Pi3ioIOriyHO HAOIMKEHUX MTPOITO-
pLisX, 110 POOUTH i MPaKTUYHUM CIIOCOOOM OTHOYACHOTO
3aMillleHHsI OCHOBHMX KOMITOHEHTIB BTpauyeHOl KpOBi Ha
erami Role 2 [12, 13].

Takum ynHOM, TToteHuiliHi nepeBarn CLIK mpu TpaB-
MAaTUYHii KPOBOTEUI MOXYTb CTOCYBATUCH SIK MiATPUMAHHS
reMOIMHAMIKM Ta TKAHMHHOI nepdy3ii, Tak i 30epekeHHs
reMOCTaTUYHOTO MoTeHLiany. BogHouyac HemocTaTHbO KJli-
HIYHUMX JTaHUX, SIKi 0e3IocepeaHbO MOPiBHIOIOTH 3aCTOCY-
BaHHS TETUIOI CBiXKOI 1JIbHOT KPOBI B TTIOEAHAHHI 3 KOMIIO-
HeHTHOIO Teparieio 3 KTT 6e3 BkitouenHss CLK 3a npmu
MOKa3HUKaMH1 B yMOBax 00OBOI TpaBMU.

Merta nocnimkeHHs: mopiBHTH 3acTtocyBaHHs CLK y
Mo€eaHaHHI 3 KoMnoHeHTHo Teparieto Ta KTT 6e3 CLIK
3a nepionepauitiuMm CAT, mokasHUKaMy KoaryJsiiii Ta
TKaHUHHOI nepdy3ii y nmopaHeHUX i3 00HOBOIO TPaBMOIO
JKMBOTA Ta TeMOPATriYHUM IIIOKOM.

Marepiaau Ta metoamn

[IpoBeneHO peTpOCIIeKTUBHE KOTOPTHE TOCTiIKEHHS 92
IMOpaHeHMX YOJIOBivO0i cTaTi BikoM 22—58 pokis (39,1 £ 6,7
POKY) i3 MMPOHNKAI0Y0I0 00IIOBOIO TPAaBMOIO KMBOTA Ta Te-
MOpariYyHUM IIOKOM, SIKi MPOXOIMJIN JIiIKYBaHHS Y YOTH -
pbOX 3aKjafax APYroro piBHsI MEAUUYHOIO 3a0e3meueHHs
36poiiHux Cun Ykpainu y 2022—2024 pp. Jlani otpuma-
HO 3 aHECTE3i0J0TiYHMX KapT, onepalifHuX MPOTOKOJIIB,
KypHaJiB TpaHcdy3ii Ta eBaKyalilfHOI JOKyMeHTallii. Ycim
MOpaHeHUM BUKOHYBAJIM HEBIIKIIAIHY €KCIUIOPATUBHY Jia-
mapoToMito 3a mpuHuuamu damage control surgery B yMo-
Bax 3arajbHOI aHecTe3ii 3 iHTyOalliero Tpaxei Ta ITYYHOIO
BEHTWJISILIIEIO JIET€Hb.

PoGora € BTOpUHHUM aHa/li30M KOTOPTU MTOPAaHEHUX,
SIKi TIPOXOIMIIM JIiKyBaHHS Ha etari Role 2, 3 okpeMo Bu-
3HAYEHUMU METOIO Ta KiHIIEBUMU TOUKAMU AOCTiIKeHHS.
OcHOBHUM KiHlIeBUM noKazHukom 0yB CAT y 3a3nainerinb
BU3HaYeHUX IepionepaniiiHux Toukax TO—T7. Bropun-
HUMH MTOKa3HWKAMU OYJIU KiJIbKiCTh TPOMOOLIMTIB, MiXKHA-
ponHe HopMasizoBaHe BinHoieHHs (MHB), nakrat i iioro
KJIipeHC, 3aCTOCYBaHHS Ta KyMYJISITUBHA 1032 HOpaJpeHa-
JIiHY, a TAKOX 00’€eMU TpaHCy3iiitHOI Tepartii.

Kpurepii BKTI0YeHHS: ITpoHMKaioua 001i0Ba TpaBMa K1~
BOTa 3 BHYTPIIIHbOYEPEBHOIO KpoBoTeuelo; Injury Severity
Score (ISS) > 16 6aniB; Assessment of Blood Consumption
(ABC) > 2 6anu. Kpurepii BUKJIIOUEHHSI: CMEPTb 10 MOYATKY
nepiuoi TpaHcyaii; oTpUMaHHS Juile 1 OAUHMII Ter1ol
CLK; BimcyTHICTB ITOBHOI cepii BUMipIOBaHb apTepiaIbHOTO
THcKy (AT) 3 iHTepBajoM 5 XB a00 J1abOpaTOPHUX MOKA3HU-
KiB, HEOOXiTHUX JIJIs1 OL[IHKY BU3HAYEHUX KiHLIEBUX TOYOK.

3a (pakTMIHO MPOBEIEHOIO TpaHCPY3ilHOIO Teparlieio
copmoBaHo aBi rpynu: rpyna CLHK (n = 48) — nopaHeHi,
gaKi orpumanu > 2 oguauui teruioi CLK y moemnanHi 3
iHmmmu npenaparamu Kposi; rpyna KTT (n = 44) — nopa-
HEHi, SIKi OTpUMYBAJIH IIpeIapaTyl KPoBi 0e3 3aCTOCYBaHHST
terutoi CLIK. B 060x rpymnax 3a KJIiHiYUHUMU MOKa3aHHSI -
MU MOTJIU 3aCTOCOBYBaTu eputpouutapay macy, C3I1 ta
KOHCEpPBOBaHY LIJIbHY KpoB. PillleHHsSI Mpo 3acToCyBaHHS
terutoi CLIK mpuitmana komanaa ITXI BinmosigHo no Ha-
ka3zy MO3 VYkpainu Bin 11.07.2022 poxky Ne 1192. Teruia
CBiXKa LliJIbHa KpoB OyJj1a rpymnocrenugiyHolo 3a cucTeMaMu
ABO ta RhD. KoncepBoBaHa 1iibHa KpoB Oyia rpymu O,
RhD-HeraTuBHIO; TUTP aHTU-A Ta aHTU-B aHTUTIN y Hiil
He Bu3Hauyaau. 3abip JOHOPCHKOI KPOBi Ta KOHTEMHEPH i3
3i0paHoI0 MTLHOIO KPOB’I0 M0Ka3aHo Ha puc. 1.

TsexkicTb (izioaoriyHMx mopylueHb oliHoBaIu 3a Re-
vised Trauma Score (RTS). PeectpyBanu UHCC, HeinBa-
suBHUil AT, EKI, opanbHy TeMnepaTypy Ta 3aCTOCYBaHHS
BasoImpecopiB. BuzHayanu reMorio0iH, KiJbKiCTh TPOM-
6ouutiB, MHB Ta naktat BeHO3HOI KpoBi. AHaJIi3yBaau
TaKOX 4Yac 0 MoYaTKy TpaHCcy3ii Ta 00’emu iH(DY3iiiHO-
TpaHcdy3iiiHoi Teparmii. [Tpu po3paxyHKy eKBiBaJeHTHUX
00’eMiB epUTPOLIUTAPHUX i MIa3MOBUX KOMITOHEHTIB SIK
TETLTY CBiXKY LIJIbHY KPOB, TaK i KOHCEPBOBAHY 1IiJIbHY KPOB
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BpaxoByBaJM 51K 45 % eputpouuTtapHoi ta 55 % 1miaa3MoBoi
CKJIaJI0BOI BiJIITOBIIHO.

AHecrTesionoriyHe 3a6e3nevyeHHs

Ycim nopaHeHUM oIepaTMBHE BTPYYaHHS 3a IPUHIIMIA-
Mu damage control surgery mpoBOJIWIM B yMOBaxX TOTATbHOT
BHYTPIIlITHLOBEHHO1 aHecTe3ii 3 iHTyOalli€lo Tpaxei, ITy4d-
HOIO BEHTWIAIIEIO JIETEHb Ta Miopelakcalieo. IHaykiito
aHecTesii 3ailicHIOBaIM KeTaMiHOM Yy 103i 1,0—2,0 Mr/KT.

Jns migTpuMaHHS aHecTe3ii 3aCTOCOBYBalU OOHY 3
JIBOX CXEM. 3a MepLIOI0 CXEMOIO KETaMiH BBOAWIIU 1IJISIXOM
Ge3repepBHOi iHDY3iT 3i mBUIKicTIO 1,5—2,0 Mr/Kr/rox,
3a0e3MeYyIoun TIMMHOTUYHUM Ta aHAJITeTUIHUN KOMITO-
HEHTHU aHecTe3ii. 3a Ipyrow cXeMow sIKk OCHOBHUM Tir-
HOTUYHUI KOMIIOHEHT 3aCTOCOBYBaJIM HATpPil0 OKCHOAT y
n03i 50—70 Mr/Kr micis iHTyOallii 3 moJaablINM BBEJACH-
HaM 25—50 mr/kr 3 iHTepBaiom 40—60 XB, TOmi K aHaI-
resito 3abe3rneuyBaiu iHQY3i€0 KeTaMiHy 31 TIBUAKICTIO
0,2 Mr/Kr/ro.

3acTocoBaHy CXeMy IIiITpUMaHHS aHeCTe3ii BpaxoByBa-
JIM SIK KaTeropiajibHy KoBapiaTy Mij yac 6aratoakTopHOro
aHaJji3y JJabopaTOpHUX KiHIIEBUX TOUYOK.

OLiHKO reMOANHAMIKMK

HeinBaszuBHuit AT BUMiptoBasiv aBTOMaTUYHO 3 iHTEP-
BaJIOM 5 XB BiJl TOYaTKY aHECTe3i0J0TiYHOro 3a0e3MeYeHHsI
1o 30 xB micist 3aBepieHHS onepalii. OMHOYaCHO peecTpy-
Banu EKT.

CAT mopiBHIOBaJM y BOCBMU 3a3dajieTilb BU3HAYE-
Hux toukax: TO — mepen inmykiieio; T1 — oxpa3sy micis
IIBUJIKOI MOCIiNOBHOI iHAYKIII Ta iHTyOarlii; T2 — yepe3
5 xB micas iHTyOaril; T3 — micias BXOIKeHHS 10 YepeBHOT
nopoxHuHu; T4 — uyepes 15 xB micng nanaportomii; TS —
uyepe3 30 xB micig JanapoTomii; T6 — micist 3aBepileHHS
onepaii; T7 — yepe3 30 XB Imicist 3aBepILIeHHST oIleparlii.

Touku TO—T2 xapakTepu3yBaay rTeMOAMHAMIYHY Bilo-
Bilb Ha iHAYKII0, iHTYOaI1lito Ta nmoyaTok LLIBJI; T3—T5 —
OCHOBHMIA Xipypriunuii etarr; T6—T7 — paHHiit miciasore-
paLiiiHui1 TIepion.

PucyHok 1. 3aroTiBnsi BOHOPCbKOI LinibHOI KpOBi: A — 3a6ip KpoBi
B fOHOpa; b — KoHTeliHepwu i3 3i6paHOoIo Li/IbHOIO KPOB'Io

BasonpecopHa NiATPUMKA

3acTtocyBaHHs HOpaIpeHaliHy Olli-
HIOBaJM 3a YaCTKOIO MOpPaHEHUX, SKi
OTO OTPUMYBaJIU, Ta KYMYJSITUBHOIO
JI03010 BiJl iHAYKIIii 10 3aBEPIIESHHS OIle-
pauii. /lo3y HopMasti3yBajau 10 Macu Tia
(MKT/KT) Ta aHaJi3yBaju B yCiii KOTOPTi
I OKpeMo cepejl TTopaHeHUX, SIKi OTpH-
MYBaJIM HOpaJpeHaiH.

ANABGOPATOPHI NOKA3HUKU

Kinbkicte TpoMOouuTiB, MHB Ta
JIaKTaT BEHO3HOI KPOBi BU3HAYaJIK 10
orepallii Ta epel eBakyaii€o 3 Role 2.
3MiHy KinbKocTi TpoMmOonuTiB i MHB
PO3paxoBYBaJM SIK Pi3HUIIO MiX 3Ha-
YEHHSIM Tepejl eBaKyalli€lo Ta goornepa-
LIMHAM 3HaYEHHSIM.

3pa3ku KpoBi 11 BUBHAYEHHS JIaK-
TaTy OTPUMYBAJIH 3 IIEHTPAILHOTO BEHO3-
HOTO KaTeTepa Ta aHaJli3yBajiu Oifs JIixkKKa
IMOpaHEHOTO 3a JOITOMOTOoI0 aHajizaTopa Accutrend Plus i3
tecT-cMyxkkaMu BM-Lactate (Roche Diagnostics GmbH,
Mannheim, Germany). KiipeHc 1akTaty po3paxoByBaiu
3a (OPMYII0IO:

Kaipenc nakmamy (%) = [(rakmam do onepauii — rakmam
neped esaxyauicro)/naxkmam oo onepauii] x 100.

CTATUCTUYHUM AHOAI3

Posnonin KinbKiCHUX TaHMX OLIIHIOBAJIM 3a KPUTEPIEM
Ilamipo — Binka i nogaBanu sik cepente = SD abo memiany
[Q1—Q3]. KareropianbHi gaHi — gk n (%). Mixrpymno-
Bi TOPiBHSIHHS BUKOHYBaIu 3a t-kputepieM CTbiofieHTa
abo U-kputepiem ManHa — BiTHi Ta 3a KputepieM x> abo
touHUM Kputepiem Dimrepa. Yci tectu aBobiuni; p < 0,05
BBaXKaJIM 3HAYYIITVM.

CAT y Toukax TO—T7 nopiBHIOBaJIM MixX IpyllaMu OKpe-
MO B KOXHili 9acoBiii Touwi 3a t-kpurepiem CTbiomeHTa abo
U-kputepiem ManHa — BiTHi 3a1exHO Bin po3mnoaity aa-
HUX. 3 OMJISAY Ha ONMCOBUI XapaKTep LMX MOPiBHIHb KO-
PEKIIit0 Ha MHOXXMHHICTb HE 3aCTOCOBYBaIM. JlogaTKOBO st
KOKHOI 4acOBO1 TOUKU MiKTpynoBy pizHuio CAT omiHIo-
BaJIM 3a JIOTIOMOTOIO JIiHiiTHOI perpecii 3 Kopekilieto Ha ISS.

CkopuroBaHi e(peKTH 1100 KiIbKOCTi TPOMOOIIUTIB,
MHB Ta piBHS JlaKTaTy Tepen eBakyalli€lo OlliHIOBaIu 3a
JIONoMOrolo 6araTodakToOpHOI JiHiliHOI perpecii 3 ypaxy-
BaHHSIM BIOIIOBIZHOTO BUXiZHOIO 3Ha4ueHHs, ISS, cucro-
sivHoro AT 1ipu HaJIXOMKEHHI, Yacy 10 nepiioi TpaHcdy3ii
€pUTPOLIMTOBMICHMX KOMITOHEHTIB Ta BapiaHTa aHeCcTe3io-
JIoTiyHOTO 3a0e3reueHHs. JIst KJlipeHCy JaKTaTy BpaxoBy-
BaJIM BUXiTHUI piBeHb JJAaKTaTy Ta Ti caMi KoBapiaTu. 3acTo-
CyBaHHSI HOpaJpeHaliHy MOPiBHIOBAJIN SIK KaTeropiaJlbHU
MOKa3HUK; KyMYJSITUBHY 03y — B yCiii KOTOpTi (HYyJIb 3a
BiZICYTHOCTI IIperapaTy) Ta OKpeMo cepell peuuItieHTiB. [1o-
nepeaHiit po3paxyHoK BUOipku He nmpoBoauau. Cratuc-
TUYHUI aHalli3 BUKOHyBaiu y Python 3 i3 BukopucraHHsIM
6iomiorek pandas, NumPy, SciPy ta statsmodels. Anari3
MPOBOJIMIIM 32 TIOBHUMM BUITAJAKaMU; iIMITyTallil0 BiICYyTHiX
JIAHUX He 3aCTOCOBYBAJIM.
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ETnyHi acnekTtn

JlocniaKeHHsI CXBaJeHO KOMICi€l0 3 MUTaHb €TUKU
VYKpaiHChKOI BiliChKOBO-MEAMYHOI aKaaeMii (IIpOTOKOI
Ne 13 Bim 17 cepmiust 2026 poky). PeTpocrieKTUBHMI aHa-
JIi3 TIPOBOAMIIM i3 BUKOPUCTAHHSIM 3HEOCOOIEHUX JaHUX
CTaHIZApPTHOI MeIWYHOI JOKyMeHTalii. JlociaKeHHs BU-
KOHAHO BiAIOBiAHO 10 MpUHIUIIB [eabCiHCHKOI NeKaa-
pairii.

PesyAbTaTH

o ckpuHiHTy BKItoueHo 125 3anuciB. BukioueHo 33
3alUCH: 2 — Yepe3 CMePTh MOPaHEHHUX A0 MOYaTKy MepIol
TpaHcysii, 4 — yepe3 OTpUMaHHSI JUILEe OAHIE] OMUHULL
TEIIOl CBiXKOI LiJIbHOT KpOBi Ta 27 — 4epe3 BiACYTHICTb MO-
BHOI cepii BuMiproBaib AT a060 1abopaTopHNX MOKA3HUKIB,
HEeOoOXiTHMX TSI OLIIHKM KiHIIEBUX TOYOK. Jl0o aHaJTi3y BKITIO-
yeHo 92 nopaHeHUX 4oJioBivoi ctati: 48 — y rpyny CLIK Ta
44 — y rpynty KTT (puc. 2). [Ipotsirom niepiux 24 rop 1ic-
JIst HaaxomkeHHs Ha Role 2 momepsu 5 mopaHeHUX y Tpyi
CUK ta 7 y rpyni KTT. Lli Bunaaxu 3ajuiiaancst B aHasizi
3a HASIBHOCTI JAHUX JUIS1 KiHLIIEBUX TOYOK.

3a OCHOBHUMMU JeMOTpadiyHUMU, KIiHIYHUMU, TEMO-
IUHAMIYHUMU Ta JJAOOPaTOPHUMU MTOKa3HUKAMU TTPU HaJl-
XOJIDKeHHi IPYIM CTaTUCTUYHO He BimpizHsuiucs (Tadi. 1).
BoaHouac TsokkicTh TpaBmu 3a [SS Oyna Buioro y rpyri
CLK (30,0 £ 6,5 mpotu 25,0 & 4,7 6ana; p < 0,001). Tem-
rneparypa Tijia Ipyu HaJIXO/XXKEHHI Ta Tepes] eBaKyalli€lo, a
TaKOX J10 TOYATKY MepIIOi epUTPOLIMTOBMICHOI TpaHChy3il
MiX rpylamMu He BiIpi3HSUIICS.

AVHAMIKO cepeAHbOro apTepiaAbHOrO TUCKY
Cepenni 3HaueHHs1t CAT y rpyni CLK 6ynu nenio Bu-

IIMMU Ha BCiX BOCbMU €Tarax CIIOCTePeKeHHsI, OTHAK CTa-

TUCTUYHO 3HAUYLIMX MiXKTPYTOBUX BiIMiHHOCTE! Y KOAHI

OuiHeHo 3anucu
n=125

BuknioyeHo n = 33
— OTtpumanu nuwe 1 oguHULO Te-
Nnoi CBiXOI LiNbHOI KpOBI, N = 4
— BigcyTHs noBHa cepis BUMiptoBaHb
apTepianbHOro TUCKyY 3 iHTepBa-
nom 5 xB abo BigcyTHi nabopaTopHi
MOKa3HUKN, HEeOOXiaHi ANsa OLiHKM
peaynbrartie, n = 27
— lNomepnn oo novatky nepLuoi
TpaHcdysii, n =2

Y

A
Bknio4yeHo B aHani3

n =292
|
v v
KTT I CLUK I
(komrioHeHTHa | ' (Tenna ceixa !
TpaHcaysiitHa | | UinbHa KpoB) |
Tepanis) | n =48 |
n=144 I I

PucyHok 2. ®opmyBaHHs1 OCiAXKYBaHOI KOropTu

Ta6bnuys 1. BuxigHi xapakTepucTuky 4OCNigXXyBaHUX rpyr

% S5 :
Bik, pokun 39,0+7,2 39,1 +£6,2 0,94
ISS, 6anu 25,0+ 4,7 30,0+ 6,5 < 0,001
AépomiHanbHu AIS, 6anu 3,57 £ 0,85 3,54 £ 0,74 0,87
ABC, 6anu 2,84 £ 0,71 2,85+ 0,74 0,93
KpoeoTeua lll knacy 3a ATLS, n (%) 30 (68,2) 31 (64,6) 0,83*
KpoBoTeuya IV knacy 3a ATLS, n (%) 14 (31,8) 17 (35,4) -
PoapaxyHkoBa kpoBoBTpara, Mn 2340 = 755 2505 + 904 0,34
YCC npu HagxoOKeHHi, yo/xB 120,0 + 13,3 118,8 £+ 14,9 0,68
CwucTtoniyHui AT, MM pT.CT. 97,9+ 16,5 96,0 + 14,7 0,56
CAT, mm pT.CT. 67,6 + 8,1 67,3+7,9 0,84
Femorno6iH, r/n 103,6 + 15,8 101,3+ 13,2 0,45
Tpom6oumnTn, x10%n 184,0 + 36,0 179,0 + 58,0 0,62
MHB 1,19 + 0,31 1,28 + 0,21 0,11
JlakTat, Mmonb/n 3,97 + 0,88 4,23 + 0,71 0,14
OpanbHa Temneparypa npv HagxofkeHHi, °C 36,04 + 0,34 36,10 + 0,36 0,37
OpanbHa TeMmnepartypa nepep esakyaltieto, °C 36,43 + 0,38 36,36 + 0,36 0,39
o e o e e 2aonepuciepn | 0055

TMpumitkn: gaHi nogaHi sik cepegHe = cTaHZapTHe BigxuieHHs1 abo n (%); KTT — KOMNOHeHTHa TpaHcqby3iHa
Tepanis; CUK — Tenna cBiXa UinbHa KpoB y noeaHaHHi 3 KOMIMOHEHTHOI Teparnieto; ISS — Injury Severity Score;
AIS — Abbreviated Injury Scale; ABC — Assessment of Blood Consumption; ATLS — Advanced Trauma Life
Support; YCC — 4acrtoTta cepuyeBux ckopo4veHb; AT — apTepianbHuii Tuck; CAT — cepeaHivi apTepianbHUNA TUCK;
MHB — mixHapoaHe HopMani3oBaHe BifHOLIEHHSI; * — 3HaYeHHs p XapaKTepu3ye 3aranbHui poanogin lll-1V kna-

ciB kpoBoTeyi 3a ATLS.
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i3 Touok TO0—T7 ne BussneHo. Ilicaa xopexiii Ha ISS pe-
3yJbTAaTU 3aJIUIIAIUCS CTATUCTUYHO HE3HAUYIIMMM B YCiX
yacoBUX TouKax. B 000ox rpymax HaiiOinabine 3HMXKEHHS
CAT cnoctepirayiocs miciist iHAyKIIii aHecTe3ii Ta iHTyOalii
(T1), micast yoro BimOyBaoCs 10T0 MOCTYIOBE BiTHOBIEHHS
(puc. 3).

Takum ynHOM, He3BaXKalouM Ha OLIbIIY TSKKICTh TPaB-
mu y rpymi CHK, mokazauku CAT mpotsrom nepiomepa-
HiliHOTO TIepioay 3anuinanucs 3ictaBHuMu 3 rpyroo KTT.

BasonpecopHa NiATPUMKA

Yacrora 3acToCyBaHHSI HOpaJpeHaliHy Mix rpyraMu He
BimpisHsutacs: 12 i3 48 (25,0 %) manienris rpymu CLIK Ta 14
i344 (31,8 %) rpymu KTT (p = 0,50). ¥ 3aranpHiit KOropti
KyMYJIITUBHA 1032 HOpaapeHaliHy cCTaHOBUJIA BilITOBIi/I-
Ho 12,0 £ 23,5 ta 24,8 * 39,8 mxr/kr (p = 0,068). Cepen
MAali€HTIB, SKi OTpUMYBaId HOpaapeHaliH, Oro KyMysi-
TUBHA 103a Oysa Huxkvoro y rpyni CLIK (48,0 &+ 22,0 npotu
78,0 £ 28,0 mxr/kT; p = 0,005). 3 orisigy Ha HEBEJIUKY YK~
CeJIBHICTB L€l MiArpynu OCTaHHIN pPe3yJabTaT PO3TJIsiAaIn
SIK JOAATKOBUIA aHai3.

IH}Y3iINMHO-TPAHC PY3iMHO Tepanis

Bin MoMeHTY mopaHeHHs 10 HaaXOIKeHHS Ha piBEeHb
HagaHHS MeandHoi gortoMoru Role 2 06’eMu iHdY3iitHO-
TpaHcy3iitHoi Teparii He BigpisHsucs. Ha piBHi Role 2
3actocyBaHHs Terioi CLIK cynpoBomkyBanocs MeHITUMU
06’emamu eputporuutapHoi macu ta C3I1, Tozi sk 06’em
KOHCEpBOBAHOI LiJIbHOI KPOBi HE BiPi3HIBCS MiX TPYIIaMMu.
BonHouac ekBiBaJIeHTHI 00’€MU €pUTPOLIMTIB i IIa3MHu,
a TaKOX cyMapHUil 00’eM IpemnapariB KpOBi Bill MOMEHTY
MOpaHEeHHS 10 eBaKyallil CTATUCTUYHO He BiIPi3HSUIMCST MixK

rpynamu (ta6i. 2). Y gBox nmopanenux rpynu KTT 3apee-
CTPOBAHO JIeTKi ajiepriuHi TpaHcdy3iiiHi peakiii y BUTIsIA
KPOIMB’ IHKY, 1110 BUHUKJIY ITifl Yac IIPOBEACHHS TpaHChy-
3iliHOI Tepartii, y yacoBomy 3B’s13Ky 3 niepearBaHHsM C3I1.
Peax11ii He MaJIM TSKKOTO mepediry Ta He MepelkKoakKaal
MoAaJIbIIIOMY MPOBEAEHHIO TpaHcdy3iitHOI Teparii. [Himx
TpaHcdy3iiHUX peaklliii a00 YCKJIagHEHb ITPOTSITOM Iepe-
OyBaHHs MopaHeHUX Ha piBHiI Role 2 He 3apeecTpoBaHO.

Aa6opATOPHI NOKA3HUKN

HoormepalliiiHi TOKa3HUKN TeMOTJIOOiHY, KiJIbKOCTi
TpoMbouuTiB, MHB Ta nakraty Mix rpynamMu CTaTUCTUYHO
He BinpisHsnucs. [lepen esakyaiiero y rpyni CLIK Kinb-
KicTb TpoMOouMTiB Oysia Buioo, MHB i koHueHTpalist
JIAKTaTy — HIDKYMMU, a KIIPpEeHC JIAaKTaTy — OiIBIINM I10-
piBHsgHO 3 rpynoro KTT. IMicast kopekilii Ha BUXiaHI TTO-
Ka3HUKU Ta KJIiHiYHi (haKTopH 11i BIIMiHHOCTI 30epiraancs
(Tabn. 3).

O6rosopeHHs

VY 1bOMY OOCHIIXKEHHI MOPiBHIOBAJIM 3aCTOCYBAHHSI
CLK y moegnanHi 3 koMmnoHeHTHOIO Teparieio Ta KTT 6e3
3actocyBaHHs CLIK y rmopaHeHux i3 60i10BO0 TpaBMOIO
JKMBOTA Ta TeMOparivHUM 10KOM. CTaTUCTUYHO 3HAYYIITNX
MixrpynoBux BigmiHHocTeit CAT y XKOHiii i3 4aCOBUX TO-
yok T0—T7 He BUsIBIEHO, 30KpeMa miciist Kopekiii Ha ISS.
Bonnouac 3actocyBanns CLIK acouiroBanocs 3 Kpalumum
30€pEeXEeHHSIM KUJIbKOCTI TpOMOOLIUTIB, HYKYMM MHB,
HIDKYMM PiBHEM JIaKTaTy Ta OUTBIIMM MOTO KIiPeHCOM Iie-
pell eBaKkyalli€.

[TinTpumanus anekBaTHOro CAT € ogHUM i3 KITI0YOBUX
3aBIaHb peCyCLMTALlil TpU reMopariyHoMy 110Ky, TpaHc-
¢y3isl KpoBi BiTHOBIIIOE HE JIMILE KUCEHb-

B0

CepefHii aprepiantHuil THCK, MM pPT. €T,

40 T T T T T

TpaHCIOPTHY 3IaTHICTh, a i peOJIOTIYHi
BJIACTMBOCTI KPOBI, 1[0 MOX€E BILIMBATH
Ha CUCTeMHY reMOAMHaMiKy Ta MiKpo-
LMPKyIsLio [16]. YV HaoMy gociiakeH-
Hi HaiiOinbuie 3HuXeHHs1 CAT B 060x
rpyrax CIocTepiraaocs Iicist iHAyKILii
aHecTe3ii Ta iHTyOallii 3 MOJAIBIINM I10-
CTYITOBUM BiTHOBJICHHSIM. 3HauYeHHS
CAT Ha etanax TO—T7 6yau neuo Bu-
mwumu y rpymi CLK, omHak cTaTUCTUIHO
3HAYYIIMX BiIMiHHOCTEI HE BUSIBJICHO.
Takum unHom, CLIK He mporeMoHCTpy-
BaJla mepeBaru 1oao 6e3noceperHboro
nigsuiieHHss CAT, onHak nepionepaitiii-
Ha TeMOoAMHAaMiKa He BiIpi3HsuIacs MixX
rpynaMu, He3Baxkalouu Ha OiJIbIIy TSIK-

TO ™ T2 T3 T4 75
ETan cnocTepemeHta

Kicth TpaBmu y rpyni CLK.
IpssMux KIiHIYHUX MOCTIAXKEHb

PucyHok 3. [luHamika cepefHbOro aprepiasbHOro TUCKy Ha eranax rne-
pionepauyiviHoro crnoctepexeHHs y rpynax CUK ta KTT. QaHi nogari sik
cepefHe 3Ha4YyeHHs1 Ta 95% pAosip4yi iHTepBanu. TO — nepen iHAYKLUiero;
T1 — nicns wBupKoi nocnigoBHOI iIHAYKUIT Ta iHTy6auii; T2 — 4epe3 5 xB
nicns iHTy6auyii; T3 — nicns BXOAXEHHS [0 YepPeBHOI MOPOXXHUHN; T4 —
yepes 15 xB nicna nanapotomii; T5 — 4epe3 30 xB nicnsa nanapoTomii;
T6 — nicnsa 3aBepLueHHs1 onepadii; T7 — yepe3 30 xB nicsisi 3aBepLIEHHS
onepadii. [TlyHkTUpHa nidis signosigae CAT 65 mm pt.cT. CUK — Tenna
cBiXa uinbHa KpoB; KTT — KOMNOHeHTHa TpaHcpy3iviHa Tepanisi; CAT —

cepepHiv apTepianbHUI TUCK

BBy CLK mopiBHsiHO 3 KTT came Ha
nepionepauiiny nuHamiky CAT Hemo-
CTaTHbO. B ekcrnepuMeHTaIbHOMY N1O-
crnimkenHi Coisy Ta cmiBaBT. [3] o1 m0-
csirHeHHs 1iboBoro CAT motpebyBaBcst
MpUOJIM3HO BABIYI MEHIIMI 00’ €M LIiJIb-
HO1 KpOBIi, HiX (hi3i0JIOTiYHOTO PO3YHHY,
a yepe3 ronuHy CAT 3anuinaBcst BULLIMM
y rpyri uinbHoi kposi. Lli pesyasratu

Tom 22, N2 6, 2026

www.mif-ua.com, https://emergency-journal.com

137



OpuriHaABbHI AoCAiaXXeHHs1 / Original Researches EEEEEEE—

HE MOXHa 0e3mocepeHbO MePEHOCUTH Ha Hally KOTOop- J1onaTKOBUM MOXJIMBUM MEXaHi3MOM € 30epeXeHHs
Ty, OCKiJIbKM TaM 1iJIbHY KPOB MOPiBHIOBAIM 3 KPUCTAJIO-  €HIoTediaabHOro rikokatikcy. Kozar ta criBaBr. [4] B ekc-
imom. I1poTe BOHU MiATBEPIKYIOTh MOXKIMBICTD CTIMKIIIIO-  IEepUMEHTAIbHII MOMEJIi TeMOpParidyHoro II0KY IIPOJIeMOH-
ro TeMOJMHAMiIYHOTO e(eKTy IiJIbHOI KPOBi, MOTEHIIIHHO  CTPyBaJIM MOro YaCTKOBE BiIHOBJICHHSI MIiCJISI pecyclMTallil
MOB’SI3aHOTO 3 BiIHOBJIEHHSAM LIMPKYJIOIOUYOTro 006’eMy,  CBiXOI0 IJa3Molo, aje He po3unHoM Pinrepa. Chipman
B’SI3KOCTi Ta KUCEHb-TPAHCIIOPTHOI 31aTHOCTI KpoBi [3, 15].  Ta cmiBaBT. [5] TakoX MOKa3ajJu MEHIITY BUPaKEHICTh €H-

Tabnunys 2. 06’emu iHgby3iviHO-TpaHchy3iviHoT Tepanii

Moka3Huk (nK=TI4) (ncl-llll(s) P
Big nopaHeHHs1 o Role 2
KpucTanoign, mn 1721 + 533 1532 + 897 0,23
Konoign, mn 558 + 202 527 + 187 0,45
EputpouunTapHa maca, mn 142 £ 119 138 £ 77 0,85
C3I, mn 140+ 79 128 + 94 0,51
KoHcepBoBaHa UiflbHa KpoB, MN* 40,0 = 127,8 45,8 + 135,6 0,83
EeKE-Ir?:yﬂS;THMM 06’€M epUTPOLUTAPHUX KOMIMO 160.,0 = 127,0 158,6 + 86,5 0,95
EkBiBaneHTHUn 06’em C3I1, mn 162,0 + 97,7 153,2 + 1071 0,68
CymapHuin 06’eM npenapaTiB KpoBi, M 322,0 + 188,4 311,8 + 156,6 0,78
Role 2 — eBakyaujis
EputpoumnTtapHa maca, mn 949 + 243 479 + 218 < 0,001
KoHcepsoBaHa C3I1, mn 1172 + 190 572 + 253 < 0,001
Tenna cBixa LjinbHa KpoB, M1 - 1228 + 280 -
KoHcepBoBaHa UifibHa KpoB, MT* 280,5 + 436,8 219,6 = 404,6 0,49
EeKE-irEi’,:,ﬂS;THMIZ 06’eM epUTPOLIUTAPHUX KOMIMO- 1075.2 + 307,1 1130.4 + 300,9 0.39
EkBiBaneHtHuin 06’em C3I1, mn 1326,3 + 306,3 1368,2 + 327,0 0,53
CymapHui o6’em npenapartiB KpoBi, M1 2401,5 +516,5 2498,6 + 543,0 0,38
Big nopaHeHHs1 o eBakyalii 3 Role 2
KymynsaTveBHUin 06°eM yCix npenaparTis KpoBi, M 2723,5 £ 579,3 2810,4 £ 619,9 | 0,49

Mpumitkn: pani nogaHi ik cepegHe = ctaHpapTHe BigxuneHHsi. KTT — KOMMNOHeHTHa TpaHcdpy3iiHa Tepanisi;
CLK — tenna cBixa UinbHa KpoB y NoegHaHHi 3 KOMIMOHEHTHO Tepanieto; C3I — cBixo3amopoxeHa nnasma;
* — 06’€M KOHCepBOBaHOI LifibHOI KpoBi HaBe4EHO B PO3paxyHKY Ha BCIO rpyry, BK/II0OYaroYu HY/1bOBi 3Ha4YeHHs y
nopaHeHux, siKi ii He oTpumyBann; Ass1 Po3paxyHKy €KBiBasleHTHUX 06°€MiIB nNpuMasu, Lo YiNlbHa KPOB MiCTUTb
45 % eputpounTapHoi Ta 55 % nNna3moBoi CK/1afoBOI; eKBiBa/IeHTHUN 06’€M epUTPOLUTAPHUX KOMITOHEHTIB pOo3-
paxoByBanu sik 06’eM eputpoyntapHoi macu + 0,45 x 06’eM UinbHOI KpoBi; ekBiBaneHTHuii 06’em C3I1 — 51K 06’em
C3I1 + 0,55 x 06’eM LinbHOI KPOBI.

Ta6nnys 3. JlabopaTopHi noKkasHuKu o onepauii Ta nepes eBakyadiero 3 Role 2

Mokashuk (nedy) | (neas) | P | COUKKTT @6 |POoKoP
TpomboumnTn go onepadii, x10%n 184,0 + 36,0 | 179,0 = 58,0 0,62 - -
TpomboumnTn nepen eBakyadieto, x10%n | 108,9 +49,7 | 139,4 + 42,0 0,002 +29,8 (11,0-48,5) 0,002
3miHa Tpomb6oumTiB, x10%n -75,1+412 | -39,6 +45,9 | <0,001 - -
MHB po onepadii 1,19 £ 0,31 1,28 £ 0,21 0,11 - -
MHB nepef, eBakyauieto 1,72 + 0,32 1,38 £0,28 | < 0,001 -0,38 (-0,50...-0,25) | < 0,001
3miHa MHB +0,53 £ 0,32 | +0,10 £ 0,25 | < 0,001 - -
JlaktaT no onepadii, Mmonb/n 3,97 + 0,88 4,23 + 0,71 0,14 - -
JlakTat nepep eBakyaujeto, MMOSIb/M 3,45 + 0,92 2,75+ 0,45 < 0,001 -0,91 (-1,21...-0,61) | < 0,001
KnipeHc nakraty, % 12,1 + 20,4 34,0+11,0 | <0,001 +21,6 (13,9-29,4) < 0,001

TMpumitku: gaHi nogaHi ik cepefHe = cTaHgapTHe BifXUIEHHS; 3MiHa [OPIBHIOE Pi3HULI 3HaYeHHS rnepes eBaKya-
yiero Ta goonepawvifiHoro 3Ha4yeHHs; ckopuroBaHi eqpektu ana CLK nopisHsHo 3 KTT ouiHoBanu 3 ypaxyBaHHAM
BUXiBHOIro 3Ha4YeHHs BifnoBigHoro 1abopaTtopHoro nokasHuka, ISS, cucroniyHoro AT npu Hagxo[>XeHHi, 4acy [o
nepLuoi epUTPOLIMTOBMICHOI TpaHcpy3ii Ta BapiaHTa aHecTe3ionoriyHoro 3abesne4q4eHHs; Ass1 KNipeHcy naktaty
AoaaTKoBO BpaxoByBasn BUXigHWN piBeHb naktaty; KTT — KOMNoHeHTHa TpaHcqpy3iviHa Tepanis; CUK — tenna
CBiXa UifbHa KpoB y rNoeAHaHHi 3 KOMIMOHEeHTHOto Tepanieto; MHB — mixxHapogHe HopMari3oBaHe BifHOLLUEHHS;
ISS — Injury Severity Score; AT — aprepianbsHmi Tuck; [l — goBip4nii iHTepsan.
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IOTEIiaIbHOTO IMOIIKOMKEHHS Ipu 3acTtocyBaHHI CLIK
MOPIiBHSHO 3 KPUCTAJIOINaMU Ta CTAPUMU €PUTPOLIUTAMU.
30epekeHHs eHI0TeIiaIbHOro Oap’epa IMOTEHIIIITHO MOXe
3MEHIIYBaTH BTPATy PilWHU 3 BHYTPIILIHLOCYIUHHOTO MPO-
CTOpPY Ta CIIPUATH IMiATPUMaHHIO reMoauHaMiku. OmHaK
MapKepu TOLIKOXKEHHS ITIKOKaIIKCY B HAIlIOMY JOCJTi-
JDKeHHiI He BU3HaJaau, TOMY el MeXaHi3M 3aJIMIIAEThCs
JuIe 0i0JIOTiYHO OOIPYHTOBAHUM IIPUITYIIICHHSIM.

JIOTIOBHIOE OLIIHKY TeMOJMHAMIYHOTO e(heKTy aHaJli3 Ba-
30IIPECOPHOI MiATPUMKHU. 3aCTOCYBaHHSI Ba30IIPECOPIB IIPU
reMopariyHoMy IIOKY 3aJUIIAEThCS TUCKYCIHHUM; BOHU
MOXYTb BUKOPHCTOBYBATHUCS IPU HEAOCTaTHIl BiAIOBii Ha
00’eMHY pecyclIMTallilo, aje He TTOBUHHI 3aMiHIOBaTH KO-
pexitito rimoposiemii [11]. ¥ Hammomy nociiakeHHi yacToTa
3aCTOCYBaHHSI HOpaApeHaliHy MiX T'pylaMy He BiIpi3HsI-
Jacsi. BomHoyac cepen Mali€eHTiB, IKi HOro oTpuMyBaJIu,
KyMyJISITUBHA no3a Oyna Hrk4yoto y rpymi CHK. VY moen-
HaHHI 3 BiICYTHICTIO MixKTpynoBuX BigmiHHOCTei 3a CAT 115t
3HaXifKa MOXe BKa3yBaTU Ha e(eKTUBHillle BiZTHOBICHHS
HupKkysodoro od’emy npu 3acrocyBaHHi CLIK. OgHak
yepes3 HEBEJIMKY KiJIbKICTb Malli€HTIB, IKi OTPUMYBaJIA HO-
pampeHatiH, el pe3yabTaT CJIil TpaKTyBaT! 00epeKHO.

[Topsia i3 reMOAMHAMIYHUMHA MOKA3HUKAMU BaXKJIMBOIO
3HaXiIKo10 OyJI0 Kpallle 30epekeHHs KiIbKOCTi TpOMOOII1-
tiB y rpyni CLIK. BuxinHi 3HaueHHsI MixX rpyrnamu He Biji-
Pi3HSUINCS, OMHAK Tepel eBaKyalli€lo 3HMKEeHHS KiJIbKOCTI
TpoMOOLMTIB Oy10 MeHIIUM 1pu 3actocyBaHHi CLIK; 15
acoliallist 30epirajacs micst CTaTUCTUYHOL Kopekilii. Lleit
pe3yJbTaT Ma€ MmaTodi3ionoriyHe OOrpyHTYBaHHS: €pUTPO-
tmtapHi komnoHeHTH Ta C3I1 mpakTHYHO HE MiCTSITh TPOM-
oouuriB, Toai sk CIIK ogHo4YacHO 3a0e3Ieuye epUTPOLIUTH,
J1a3My Ta HaTUBHI TpoMOo1IMTH. HaBiTh BiITBOPEHHST KPOBi
OKpeMUMU KOMITIOHEHTaMU y cIiBBimHomeHHi 1:1: 1 cy-
TPOBO/IKYETHCST HUKUOIO KOHIIEHTPALIIEIO TPOMOOIIUTIB MO-
PiBHSIHO 3 HATUBHOIO 1iJIbHOIO KpoB’10 [10]. ¥ nocnimkeHHi
ex vivo Rossetto Ta cmiBaBT. [15] momaBaHHST €pUTPOLIUTIB i
MJIa3MM TTPU3BOIUIIO JIO J10303aJIe3KHOTO 3HUXKEHHSI KiJlb-
KOCTi TPOMOOLIMTIB Ta MOTipIIIeHHS TPOMOOLIMTO3AIEXKHUX
noka3HukiB ROTEM i arperatiii, Toai sIK 11iJibHa KpOB Kpa-
111e 30epiraja i nmapameTpu.

Kpaie 36epexxeHHSI TPOMOOLIMTAPHOI JTJAHKHU CYIIPO-
BO/IXKYBAJI0CS BIAIMIHHOCTSIMHU i y TTOKa3HMUKAX KOATYJISILLII.
3a BiICYTHOCTI BHUXiTHOI MiKTPYITOBOI Pi3HMIII IIepel eBa-
kyatieto MHB 6yno Huxuum y rpymni CLIK, a ftoro mpu-
picT — MeHIIUM. Lle y3romkyeTbes 3 monepeaHiM T0CBi-
noM 3actocyBaHHs CLIK mpu tpaBmi. Kauvar Ta criiBaBT.
OnucaIu MOJIMIIEHHS KOaryJsaiiHUX MOKa3HUKIB MiCs
tpancdysii CLK, a Leeper Ta criBaBT. mpu 6e3m0cepeIHbO-
MY TTOPiBHSIHHI ITbHOI KPOBi 3 KOMITOHEHTHOIO Tepari€eo
TakoX BUsIBUIM Hykue MHB micns pecycumranii y rpymi
mitbHOI KpoBi [17, 18]. OcobanBO BaxkIMBO, 10 B HALIOMY
IOCJiIXKEHHI eKBiBaJIEHTHUI 00’€M I1a3MU MixX TpynaMu
CTaTUCTUYHO HE BiApi3HSIBCs, Tomy Hukdye MHB y rpymi
CUK HaBpsii UM MOXXHA TTOSICHUTH JIMILE OiJIBIIOI Kijlb-
KiCTIO TIEPEJINUTOI TIJIa3MH.

IMOBipHMM MOSICHEHHSIM IIUX 3MiH € OMHOYAaCHE HaIX0-
mxeHHs 3 CLIK mia3mu, epurpoluTiB, (hakTopiB 3ciTaHHS
Ta TPOMOOUMTIB Y Oi/bIII (Di3iosOriyHOMY CITiBBIZHOIIEHHI,
1110 MOK€ 3MEHIITYBaTH TeMOAMJIIONII0 Ta CIIPUSATHU 30epe-
JKEHHIO TeMOCTaTUYHOTO rnoTteHiiany. CaMme 1eit MpuHIKIT

JIEXKUTH B OCHOBI TeMOCTAaTUIHOI PeCyCIIMTALlii, TOMi SIK KOM-
TMOHEHTHA Tepallis HaMara€ThCsl BIITBOPUTH CKJIA LIIbHOT
KPOBI 1IUISIXOM MepeuBaHHS OKPEMUX KOMITOHEHTIB.

IMopsix i3 miaTpuMaHHSIM reMOIMHaMIKM Ta KOpEeK-
1[i€10 KOoaryjaomnaTii BaXKJIMBUM 3aBAaHHSIM pecyclMTallii
3aJIMIIAETHCS BiTHOBIEHHS TKaHUHHOI ntepdysii. CAT €
Ba>KJIMBUM FeMOJMHAMiUYHUM OPiEHTUPOM, OJHAK HOP-
MaJti3allist apTepiaIbHOTO THCKY He 3aBXIU CBiIUMTH PO
MOBHOIIIHHE BiTHOBJICHHSI TKAHUHHOT repdy3ii, Tomy iforo
JOLIIBHO OILIIHIOBATU Pa30M i3 MeTaO0OJiYHMMHU IT0Ka3-
Hukamu. ¥ Hamomy aociimkeHHi CLIK acouiroBanacs 3
HIYDKUYMM piBHEM JIaKTaTy Iepej eBaKyalli€lo Ta OiablIuM
ioro kiipeHcom nopiBHsiHO 3 KTT. Lle nonmoBHI0€ pe3yib-
tatn aHanizy CAT, oCcKiJIbKM reMOAMHaMIiuHi MOKa3HUKU
MOXYTb 3aJTUIIATHCS BiTHOCHO CTa0iTbHUMU 32 HASIBHOCTI
TKaHMHHOI Tinornepdysii. [TonepeaHi gaHi y mopaHeHUX
i3 00110BOIO TPAaBMOIO XKMBOTA TAKOX CBig4aTh, 1110 JAKTaT
€ iH(popMaTUBHUM MapKepoM MeTabOJIiYHUX MMOPYIIEeHbD i
OB’ sI3aHMI i3 TIPOTHO30M Ta IOTPE00I0 Y Ba30MPECOPHili
migTpumii [ 14].

Binbmuit knipeHc nakraty npu 3actocyBaHHi CLIK
MOXe BigoOpaXaTu IIBUAIIE BiIHOBIEHHS TKaHUHHOI
nepdysii. Lle y3romxyeTbest 3 atodiziosioriero remopa-
TYHOTO LIOKY, MPU IKOMY 3HMKEHHS JIOCTAaBKU KHUCHIO Cy-
MPOBO/IKYETHCSI METaOOIIUHUMU MOPYIIEHHSIMU Ta MOXE
MOCUJIIOBAaTH TpaBMAaTUUHY KoaryaomnaTito [7]. JuHamiyHa
OlliHKA JIaKTaTy B LIbOMY KOHTEKCTi € iH(hOpMaTHUBHIIIOO
3a OJHOPA30Be BM3HAYEHHS Or0 KOHILIEHTpalii, OCKIIbKU
BimoOpaxka€ BiAIIOBiAb HA IIPOBEIEHY pecycumTaliio [15].

PesynbraTy ciif iHTEpIipeTyBaTH 3 ypaxyBaHHSIM pe-
TPOCIIEKTUBHOIO CIIOCTEPEXKHOr0 IM3aliHy Ta BiICYyTHOCTI
paHnoMizatii. Bubip rpancdysiitHoi cTparerii BusHa4aBcst
KJIiHiYHMMU yMoBaMu Ta goctynHicTio CIIK, a He mpo-
ToKoyoM mociaimkeHHsa. Bumuit ISS y rpyni CLIK cTBO-
PIOE PU3MK 3aJUIIKOBOTO KOH(AYHIAMHTY, HaBiTh MicJs
CTaTUCTUYHOI KopeKilii. JleTaqpHIiCTh He OyJia 3a3maeriab
BU3HAYEHO KiHIIEBOI TOYKOI; MPOTATOM Tepiiux 24
roj IicJas HaaxXoIXeHHs Ha piBeHb Role 2 momepau 5
nopaneHux y rpyni CLUK ta 7 y rpymi KTT. i Bunagku
3aJIMLIAIMCS B aHaIi3i 3a HasSIBHOCTI JaHUX ISl KiHILle-
BUX TOYOK, TOMY OIliHKA BMDKMBaHHS B Liii poOOTi 0OMe-
>KeHa. HeBesimka KiJIbKiCTh MaLli€EHTIB, SIKi OTPUMYBAJIU
HopaApeHalliH, oOMeXye iHTepIIpeTallilo aHalai3y oro
KyMYJISTUBHOI 1031. MU He BU3HavYaiu (yHKIIOHAIbHY
aKTUBHICTh TPOMOOLIUTIB, B’SI3KOMPYKHI XapaKTePUCTU -
KM 3TYCTKa Ta MapKepu TMOLIKOIKEHHS €HI0TeiaJIbHOTO
IJIiIKOKaJIiKCy, TOMY 3aIllpONIOHOBaHi MeXaHi3MU 3ajuila-
IOThCS TIMOTETUYHUMM.

BucHoBKkMU

Y nopaHeHux i3 6010BOIO TPaBMOIO KMBOTA Ta TEMO-
pariyHUM IIOKOM CTaTUCTUYHO 3HAYYIIUX BiAMiHHOCTEM
CAT Mix rpyrioro Teruioi CBixXoi 1iJIbHOT KpOBi Ta TPYIIOI0
TpaHcdy3iiiHoi Teparii 6e3 ii 3acTocyBaHHS He BUSIBJIC-
HO B XXOIHI# i3 BOCbMM IIepionepaliiiHIX 4YaCOBUX TOYOK,
He3Baxatouu Ha Buiuii ISS y rpyni CLIK. BogHouac 3a-
crocyBaHHs1 CLIK acomioBanaocs 3 OiIbIIOI0 KiJIbKiCTIO
TpoMOOLIUTIB Tiepes eBakyalieto (139,4 £ 42,0 x 10°/n
npotu 108,9 £ 49,7 x 10°/n; p = 0,002), Huxuum MHB
(1,38 = 0,28 mpotu 1,72 = 0,32; p < 0,001), HIKYMM piB-
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HeM sakrtaty (2,75 + 0,45 npotm 3,45 + 0,92 mmounb/1;
p <0,001) Ta Bumum kiipeHcom Jiakraty (34,0 £ 11,0 mpo-
™ 12,1 £ 20,4 %; p < 0,001). LIi BinMiHHOCTI 30epiraaucs
MiCJIS CTAaTUCTUYHOI KOPEKIIil Ha BUXiIHI KITiHIYHI (haKTOpH.

OtpuMaHi pe3yabTaTu CBigyaTh, 1110 BKIoueHHs1 CLIK
10 TpaHCY3iitHOI Tepartii aCOLi0EThCS 3 OUIBIIT CIPUST-
JIMBUMMU MOKa3HUKAMU TeMOCTa3y Ta TKAHMHHOI repdy3il
0e3 cTaTuCTUYHO 3Hauymmx BimmiHHocTeil CAT y xkomHiit
i3 BOCbMM TiepionepalliiHuX YaCOBUX TOUYOK, HE3BaXKAIOUMN
Ha Bumuii ISS y rpyni CLIK.

KonduikT inTepeciB. ABTOpU 3as1B/ISIIOTH ITPO BiZICYTHICTh
KOH(JIIKTY iHTepeciB Ta BacHOI (hiHAHCOBOI 3alliKaBJIEHOC-
Ti IPY MiATOTOBI JAHOI CTATTi.

Indopmauis npo dinancysanns. lociiakeHHS BAKOHAHO
0e3 30BHILIHbOTO (hiHAHCYBAHHSI.

Buecok aBropiB. Pabomyk O.B. — koHuemniist goci-
JKeHHsI, 30ip Ta aHaJi3 JaHWUX, HallMCaHHS PYKOIIUCY;
Xutpuii I.Il. — HayKoBe KepiBHULITBO, KPUTUYHE PELIEH-
3yBaHHSI Ta 3aTBEPXKEHHSI OCTaTOYHOI BepCii pyKOTUCY;
MouukiBebkuii B.M., Kocmau €.1., Bopk M.C. — 306ip Ta
aHaJli3 JaHUX, KPUTUYHUI TTeperisii pyKOIUCY 111070 BaX-
JIMBOTO iHTEJIEKTYaJIbHOI'O 3MICTy. ¥YCi aBTOpM 3aTBEPAUINU
OCTaTOYHY BEPCil0 pyKOMUCY Ta MOTOMXKYIOThCSI HECTHU Bill-
MOBiTaJIBHICTD 3a BCi aCIIEKTH POOOTH.

I Ty4nuii inTenekt. Moaeabr ChatGPT (OpenAl) Bu-
KOPUCTaHO BUKJIFOUHO JIJIsI IEPEBiPKU rpaMaTUKK Ta MyHK-
Tyalii. ABTOpM IepeBipMIn Ta 3aTBEPAUIM OCTaTOYHUM
TEKCT PyKOITUCY.
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Warm fresh whole blood in anesthetic management:
hemodynamics and hemostasis

Abstract. Background. This study compared perioperative mean
arterial pressure (MAP), hemostatic parameters, and lactate mea-
sures between transfusion strategies with and without warm fresh
whole blood (WFWB). Materials and methods. This retrospective
cohort included 92 male casualties with penetrating combat ab-
dominal trauma and hemorrhagic shock at four Role 2 facilities in
2022—2024: 48 received > 2 WFWB units plus blood components
and 44 received transfusion therapy without WFWB. MAP was
assessed at eight perioperative time points; laboratory parameters
were measured preoperatively and before evacuation. Analyses
included between-group comparisons and multivariable linear
regression. Results. Injury Severity Score was higher in the WFWB
group (30.0 £ 6.5vs 25.0 £ 4.7; p < 0.001). No statistically signifi-
cant between-group MAP differences were detected at any time
point, including after adjustment for injury severity. Before evacu-
ation, the WFWB group had higher platelet counts (139.4 + 42.0 vs
108.9 £49.7 x 10°/L; p = 0.002), lower international normalized

ratios (1.38 £ 0.28 vs 1.72 = 0.32; p < 0.001), and lower lactate
concentrations (2.75 £ 0.45 vs 3.45 = 0.92 mmol/L; p < 0.001).
Lactate clearance was 34.0 = 11.0 % versus 12.1 £ 20.4 %; the
adjusted difference was 21.6 percentage points (95% confidence
interval 13.9—29.4; p < 0.001). Norepinephrine use was 25.0 ver-
sus 31.8 % (p = 0.50); among its recipients, cumulative dose was
lower in the WFWB group (48.0 = 22.0 vs 78.0 = 28.0 pg/kg;
p = 0.005). Between-group differences in laboratory indicators re-
mained statistically significant after adjustment for baseline values
and clinical covariates. Total blood product volumes did not differ
statistically significantly. Conclusions. WFWB use was associated
with more favorable hemostatic and lactate parameters without
detected MAP differences. The retrospective design limits causal
interpretation.

Keywords: combat trauma; traumatic hemorrhage; warm fresh
whole blood; anesthetic management; perioperative hemodynamics;
damage control resuscitation
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Lung ultrasound versus routinely ordered chest
radiography in the diagnosis of pneumonia in children:
a cross-sectional study at Al-Zahraa
Teaching Hospital, Najaf, Iraq

Abstract. Background. A chest radiograph is ordered almost reflexively for children admitted with suspected
pneumonia, although its sensitivity for small consolidations is imperfect and it delivers ionizing radiation to a young
chest. Data on lung ultrasound as a bedside alternative in routine practice in low- and middle-income settings,
and particularly from Iraq, remain sparse. We compared the yield of bedside lung ultrasound with that of the chest
radiograph ordered as part of routine care. Materials and methods. Cross-sectional study of children admitted to
the pediatric service of Al-Zahraa Teaching Hospital, Najaf, between May and July 2014. Each child had the chest
radiograph requested by the admitting team, reported by a radiologist, and a lung ultrasound performed with a high-
frequency linear transducer by a pediatrician who had completed one week of focused training and was blinded
to the radiograph and its report. Both were recorded as positive or negative for consolidation. Paired proportions
were compared with the exact McNemar test, agreement with Cohen’s kappa, and sensitivity against a composite
imaging reference standard (consolidation on either modality). Results. Sixty-six children formed the primary
analysis population; median age 6.0 months (interquartile range 2.5—17.7), with 42 (63.6 %) under one year.
Lung ultrasound demonstrated consolidation in 48 children (72.7 %, 95% confidence interval (CI) 61.0—82.0)
and chest radiography in 32 (48.5 %, 95% CI 36.8—60.3), the paired difference of 24.2 percentage points (95% CI
12.3—36.2) was significant (exact McNemar p < 0.001). Eighteen children were positive on ultrasound alone and
two on radiography alone (agreement 69.7 %, k = 0.40, 95% CI 0.18—0.62). Against the composite reference,
sensitivity was 96.0 % (95% CI 86.5—98.9) for ultrasound and 64.0 % (95% CI 50.1—75.9) for radiography.
Consolidations had a median largest diameter of 11.0 mm (interquartile range 8.3—16.0); 70.8 % measured 15 mm
or less. Lesions missed by radiography were smaller than those it detected (median 9.0 versus 13.5 mm, p = 0.016).
Conclusions. In a hospitalized population dominated by infants, lung ultrasound performed by a pediatrician with
one week of training identified consolidation in about half again as many children as the routinely ordered chest
radiograph, chiefly small subpleural lesions the film did not resolve. It is a reasonable first-line imaging test in this
setting, with the radiograph reserved for children whose sonographic findings do not explain the clinical picture.
Keywords: /ung ultrasound; chest radiography; pneumonia; children; point-of-care ultrasound; Iraq

Introduction

Pneumonia remains the single largest infectious cause of
death in children under five years of age. Global estimates for
the Millennium Development Goal period put the burden at
roughly 138 million episodes and 0.9 million deaths in 2015,
with the great majority occurring in low- and middle-income
countries [1]. In Iraq, as in much of the region, acute lower
respiratory tract infection accounts for a substantial share

of pediatric admissions, and the imaging pathway for these
children has changed very little in several decades.

For a child admitted with fever, cough and tachypnea, the
chest radiograph is ordered so routinely that the decision is
rarely examined. Both the British Thoracic Society and the
joint Pediatric Infectious Diseases Society/Infectious Di-
seases Society of America guidelines explicitly advise against
routine radiography in children well enough to be managed
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as outpatients, and reserve it for those admitted to hospital
or with an uncertain clinical picture [2, 3]. Even when a film
is obtained, it is an imperfect reference. Interobserver agree-
ment among pediatric radiologists is substantial for alveolar
infiltrate (k ~ 0.69) but only fair to moderate for interstitial
change and air bronchograms [4], and small or retrocardiac
consolidations are readily missed on a single anteroposterior
projection taken in a crying infant. The film also delivers
ionizing radiation, requires transport of a sick child to a ra-
diology suite, and in many district hospitals is simply not
available after hours.

Lung ultrasound emerged from adult critical care, where
Lichtenstein and Meziére showed that a small number of
sonographic profiles could separate the main causes of acute
respiratory failure at the bedside [5], and it was subsequently
codified in international consensus recommendations for
point-of-care use [6]. Its application to children followed
quickly. Copetti and Cattarossi reported that ultrasound
identified consolidation in seven children whose radiographs
were normal [7], and luri and colleagues found that ultra-
sound matched radiography for subpleural consolidation
while detecting pleural fluid far more often [8]. Larger pro-
spective series from Italy and Poland confirmed high con-
cordance with radiography and better detection of pleural
involvement [9, 11, 13], and four successive meta-analyses
have converged on a pooled sensitivity of about 94—96 % and
a specificity of about 92—95 % for lung ultrasound in child-
hood pneumonia [12, 18, 19, 20]. A further systematic review
of pediatric lung imaging reached the same conclusion [22].
A randomized trial in a pediatric emergency department
showed that substituting ultrasound for radiography reduced
radiograph use by 38.8 % without a single missed case of
pneumonia [15].

Two caveats temper this literature. First, a majority of the
early studies used the chest radiograph itself as the reference
standard, which structurally limits the apparent sensitivity
of ultrasound and inflates its apparent false-positive rate: a
small subpleural consolidation seen sonographically and not
on the film is counted as an error rather than as a finding [19,
21]. Second, accuracy is operator-dependent, and the gap
between novice and advanced sonographers is measurable
[20]. Data generated by clinicians working in ordinary service
conditions, rather than by dedicated research sonographers
in referral centers, are therefore still needed, and almost
none come from Iraq.

We set out to compare, in children admitted to a teach-
ing hospital in Najaf with clinically suspected pneumonia,
what bedside lung ultrasound showed against what the chest
radiograph ordered as part of their routine care showed, and
to describe the sonographic characteristics of the consolida-
tions found.

Materials and methods
Study design and setting

This was a hospital-based cross-sectional study of diag-
nostic test performance conducted in the pediatric depart-
ment of Al-Zahraa Teaching Hospital, Najaf, Iraq, between
May and July 2014. Al-Zahraa is a public teaching hospital
affiliated with the Faculty of Medicine, University of Kufa,
and serves as the main referral center for pediatric admissions

in Najaf governorate and the surrounding districts. The study
is reported in accordance with the STARD 2015 recommen-
dations for diagnostic accuracy studies [23].

Participants

Children admitted to the pediatric wards with a clinical
suspicion of pneumonia were enrolled consecutively du-
ring the study period. Clinical suspicion was defined prag-
matically, as it is in practice: an acute respiratory illness with
cough or difficulty in breathing, accompanied by fever and/
or tachypnea for age, in a child considered by the admit-
ting team to require inpatient care and a chest radiograph.
Age-specific respiratory rate thresholds followed the World
Health Organization definitions [24]. Children of any age
from the neonatal period to adolescence were eligible. Chil-
dren whose chest radiograph or ultrasound could not be
completed within 24 hours of admission were not included.

Data collection

A single structured data collection form was completed
for each child by the attending pediatric team. The form
recorded age, sex, residence (urban or rural), an assessment
of household socioeconomic status, a history of recurrent
respiratory illness, predisposing conditions (congenital heart
disease, bronchopulmonary dysplasia, asthma, sickle cell
disease, neuromuscular disease, gastroesophageal reflux
disease, tracheo-esophageal fistula and immunodeficiency
or immunosuppression), duration of the current illness, a
preceding upper respiratory tract infection, previous hospi-
talization and antibiotic exposure, and the mode of onset.

The examination section recorded general appearance,
axillary temperature, respiratory rate, heart rate, oxygen
saturation by pulse oximetry in room air, and a structured ac-
count of the work of breathing (nasal flaring, use of accessory
muscles, head bobbing, grunting, apnea, cyanosis and chest
wall retraction) together with auscultatory findings (reduced
air entry, rhonchi, wheeze, fine or coarse crackles, dullness,
distant breath sounds, pleural friction rub and bronchial
breathing, each with site).

Index tests

Chest radiography. An anteroposterior chest radiograph
was obtained as part of routine clinical care, using the de-
partment’s standard equipment and technique. Every film
was read by a radiologist in the usual clinical workflow and
a formal radiology report was available for each child. The
report was transcribed onto the study form as positive or
negative for pneumonia, and the specific features described
were ticked: increased bronchopulmonary markings, hilar
enlargement, retrocardiac consolidation, opacity (with site
and size), mediastinal shift, pleural effusion and pneumo-
thorax. The dichotomous verdict recorded on the form was
used for all analyses.

Lung ultrasound. Lung ultrasound was performed at the
bedside, on the same day as the radiograph, with a high-fre-
quency linear-array transducer (11L-D, nominal frequency
range 4.6—15 MHz) on a GE Voluson system. All exami-
nations were carried out by a single pediatrician who had
completed one week of focused training in lung ultrasound
before the study began, and who was blinded to the chest
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radiograph and to its report at the time of scanning. Each
hemithorax was examined systematically in the anterior,
lateral and posterior regions, with the child held or posi-
tioned by a parent or nurse, using longitudinal and transverse
intercostal scanning. A positive examination was defined as
a subpleural hypoechoic area of tissue-like (hepatized) lung
with an irregular deep margin — that is, sonographic con-
solidation. For each consolidation the two largest orthogonal
dimensions, the side and the zone were recorded, along with
the presence of sonographic air bronchograms, posterior en-
hancement, pleural effusion, empyema and pneumothorax.
No lower size threshold was applied. Representative images
are shown in Fig. 1.

The two index tests were therefore interpreted indepen-
dently. The radiologist reported the film in the routine clini-
cal workflow, and the pediatrician performed and interpreted
the ultrasound without sight of the film or its report, so the
sonographic verdict could not have been influenced by the
radiographic one.

Reference standard

No independent gold standard was available. Computed
tomography is not justifiable in unselected children with
suspected pneumonia, and microbiological confirmation is
achieved in only a minority of pediatric cases. We therefore
pre-specified, as in a number of previous studies of lung
ultrasound, a composite imaging reference standard: within

this clinically defined cohort, a child was classified as having
pneumonic consolidation if consolidation was demonstrated
by either modality. Sensitivity for each test was estimated
against this composite. The limitations of this approach —
chiefly that it is not independent of the index tests and that
it does not permit estimation of specificity — are set out
explicitly in the Discussion. As a secondary analysis, and to
allow comparison with the older literature, we also report the
performance of ultrasound using the chest radiograph as the
reference standard.

Analysis population

Of 72 data collection forms retrieved, one was blank and
was discarded. Of the remaining 71, three had no chest ra-
diograph verdict recorded and were excluded from the paired
analysis as missing index-test data. In two further children
the imaging established a diagnosis other than pneumonia
(an elevated right hemidiaphragm with an intact diaphragm
confirmed sonographically, and pulmonary and pleural de-
posits in a child under treatment for Ewing sarcoma); these
two were excluded from the primary accuracy analysis and
are described narratively. The primary analysis population
therefore comprised 66 children (Fig. 2).

Statistical analysis

Continuous variables are summarized as mean with stan-
dard deviation (SD) where the distribution was approxi-
mately symmetrical, and as medi-
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an with interquartile range (IQR)
otherwise; categorical variables
as counts and percentages. The
proportion of children in whom
each modality demonstrated con-
solidation was compared using the
exact McNemar test for paired bi-
nary data, with a 95% confidence
interval (CI) for the paired diffe-
rence in proportions. Agreement
between the two modalities was
quantified with Cohen’s kappa
and its 95% confidence interval.
Binomial proportions and derived
accuracy measures are reported
with Wilson score 95% confidence
intervals. Consolidation sizes in
children with and without a posi-
tive radiograph were compared
with the Mann-Whitney U test. A
two-sided p value below 0.05 was
taken as significant. Analyses were
performed in Python 3 using the
pandas, SciPy and statsmodels li-
braries.
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Figure 1. Representative lung ultrasound images from children in this series,
obtained with an 11L-D linear-array transducer. In each panel the calipers
mark the two orthogonal dimensions of the consolidation recorded on the
data collection form: a) 0.70 x 0.91 cm; b) 1.12 x 1.38 cm; c) 0.81 x 1.19 cm;
d) 1.64 x 1.66 cm. Each shows a subpleural area of tissue-like (hepatized)
lung with an irregular deep margin replacing the normal pleural line artifact,
with punctate and branching hyperechoic foci within the consolidated lung
consistent with sonographic air bronchograms

Ethics

The study protocol was ap-
proved by the scientific and ethi-
cal committee of the Faculty of
Medicine, University of Kufa, and
by the administration of Al-Zah-
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raa Teaching Hospital. Informed
verbal consent was obtained from
a parent or guardian of each child
before the ultrasound examination.

Children admitted with clinically suspected pneumonia
and assessed by paired chest radiography and
lung ultrasound (n = 72 data collection forms)

Lung ultrasound carries no known
risk and no additional radiograph
was performed for the purposes of
the study; every radiograph ana-
lyzed had been requested on clini-
cal grounds. Data were recorded
without personal identifiers and

Completed data collection forms (n = 71)

Both index tests recorded and interpretable (n = 68)

T Blank, unused form
v (n=1)

v

1 Radiograph result not
v . recorded (n = 3)

Non-pneumonic diagnosis
established on imaging

| >

5 >

analyzed in aggregate.

Results

Primary analysis population
(n = 66)

(n=2)

Participants
The flow of participants is

Lung ultrasound
positive
48 /66 (72.7%)

shown in Fig. 2. The 66 children
in the primary analysis population
had a median age of 6.0 months

Chest radiograph
positive
32 /66 (48.5%)

(IQR 2.5—17.7, range 30 days to v
10 years). The population was stri-
kingly young: 12 children (18.2 %)
were under two months of age and
42 (63.6 %) were under one year.

Cross-classification of the two index tests
Both positive 30
Radiograph only 2

v

Ultrasound only 18
Both negative 16

Thirty-seven (56.1 %) were boys
and 28 (42.4 %) girls, with sex not
recorded on one form. Urban and
rural residence were evenly split
(33 each), and 38 families (57.6 %)
were classified as being of low so-
cioeconomic status.

The clinical picture was that of a moderately unwell but
not critically ill inpatient population. The median duration
of symptoms before admission was 7 days (IQR 4-9). A
preceding upper respiratory tract infection was reported in
40 children (60.6 %), and 48 (72.7 %) had been hospita-
lized previously, with 41 (62.1 %) having received antibio-
tics before this admission. Twenty-eight children (42.4 %)
had a history of recurrent respiratory illness and 27
(40.9 %) had at least one predisposing condition, most of-
ten asthma (n = 8), gastroesophageal reflux disease (n = 5)
or neuromuscular disease (n = 5). Mean axillary tempera-
ture was 38.3 °C (SD 0.36) and 59 children (89.4 %) were
febrile at 38 °C or above. The mean respiratory rate was
53.6 breaths/min (SD 5.9) and the mean heart rate 127.4
beats/min (SD 14.9). Median oxygen saturation was 95 %
(IQR 93-97), with four children saturating below 92 % in
room air. Crackles were the commonest auscultatory fin-
ding, present in 52 children (78.8 %), followed by rhonchi
in 43 (65.2 %); focal signs were much less frequent, with
bronchial breathing in four children (6.1 %) and reduced
air entry in six (9.1 %). Baseline characteristics are given
in Table 1.

Detection of consolidation

Lung ultrasound demonstrated consolidation in 48 of
66 children (72.7 %, 95% CI 61.0—82.0), whereas the rou-
tinely ordered chest radiograph was reported as positive in
32 (48.5%, 95% CI 36.8—60.3). The paired difference of
24.2 percentage points (95% CI 12.3—36.2) was statisti-

Figure 2. Flow of participants through the study, following the STARD 2015

recommendations. Of 72 data collection forms retrieved, one was blank. Three

of the remaining 71 had no chest radiograph verdict recorded, and in two further

children the imaging established a diagnosis other than pneumonia. The primary
analysis population comprised 66 children

cally significant on the exact McNemar test (p < 0.001).
The cross-classification is given in Table 2: 30 children were
positive on both modalities, 16 negative on both, 18 positive
on ultrasound alone, and 2 positive on radiography alone.
Overall agreement was 69.7 %, corresponding to a kappa of
0.40 (95% CI1 0.18—0.62), which is conventionally described
as fair to moderate.

Against the composite imaging reference standard, 50 of
the 66 children (75.8 %) were classified as having consoli-
dation. Sensitivity was 96.0 % (95% CI 86.5—98.9) for lung
ultrasound and 64.0 % (95% CI 50.1—-75.9) for chest radiog-
raphy. Using the chest radiograph as the reference standard
instead, lung ultrasound had a sensitivity of 93.8 % (95% CI
79.9—-98.3), a specificity of 47.1 % (95% CI 31.5—-63.3),
a positive predictive value of 62.5 % (95% CI 48.4—74.8),
a negative predictive value of 88.9 % (95% CI 67.2—96.9)
and an overall concordance of 69.7 % (95% CI 57.8—79.4).
These figures are set out in Table 3. The apparently poor
specificity in this secondary analysis is a direct consequence
of the 18 children in whom ultrasound found consolidation
and the film did not, and should be read in that light rather
than as evidence of sonographic over-diagnosis.

The advantage of ultrasound was most marked in infants.
Among children under two months, consolidation was found
in 8 of 12 by ultrasound (67 %) compared with 5 of 12 by
radiography (42 %); between two and eleven months the fi-
gures were 24 of 30 (80 %) versus 13 of 30 (43 %). In the eight
children aged five years or more the two modalities agreed
exactly, each identifying consolidation in seven (88 %). De-
tection rates by age group are shown in Fig. 3.
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Sonographic characteristics
of the consolidations

The 48 positive ultrasound examinations are described
in Table 4. The largest recorded dimension of the con-
solidation had a median of 11.0 mm (IQR 8.3—16.0, range
6—44 mm), and 34 of the 48 lesions (70.8 %) measured
15 mm or less in their largest dimension. Sonographic air

Table 1. Baseline demographic, historical
and clinical characteristics of the 66 children

bronchograms were present in 38 (79.2 %). Lesions were
confined to the right hemithorax in 28 children, were bi-
lateral in 13 and were confined to the left in 6, with the side
not recorded in one; 14 children (29.2 %) had consolidation
at more than one site.

The size distribution explains much of the discordance
between the two tests. Consolidations that the radiograph

Table 2. Cross-classification of chest radiography
and lung ultrasound for the detection of consolidation

in the primary analysis population (n = 66)
o Ultrasound | Ultrasound
Characteristic Value positive negative Total
. 6.0 Radiograph
Age, median (IQR), months (2.5-17.7) positive 30 2 32
Age group, n (% i
ge group, n (%) Radiograph 18 16 34
— < 2 months 12 (18.2) negative
— 2-11 months 30 (45.5) Total 48 18 66
— 1-4 years 16 (24.2) Notes: exact McNemar test for the paired difference in
—>5vyears 8 (12.1) positivity, p < 0.001; observed agreement 69.7 %; Co-
hen’s k = 0.40 (95% CI 0.18-0.62).
Male sex, n (%)? 37 (56.1)
Rural residence, n (%) 33 (50.0) Table 3. Detection rates and diagnostic performance
Low socioeconomic status, n (%) 38 (57.6) measures
History of recurrent respiratory illness, n (%) | 28 (42.4) Measure Lung Chest
Any predisposing condition, n (%) 27 (40.9) ultrasound | radiography
— asthma 8 (12.1) (i?\lnsolidation detected, 48/66 39/66
n
— gastroesophageal reflux disease 5(7.6) -
- Detection rate, % 72.7 48.5
— neuromuscular disease 5(7.6) (95% Cl) (61.0-82.0) | (36.8-60.3)
— bronchopulmonary dysplasia 4 (6.1) Sensitivity against 96.0 64.0
— congenital heart disease 3 (4.5) composite imaging (86.5-98.9) | (50.1-75.9)
o, O, a N . N N
— sickle cell disease 3 (4.5) reference, % (95% Cl)
. - Lung ultrasound with
mmUnoSupprossion 3(48) | |chestradiography as (95% O)
= " reference standard®
receding upper respiratory tract 40 (60.6)
: . - . e 93.8
infection, n (%) — sensitivity, % (79.9-98.3)
Previous hospitalization, n (%) 48 (72.7) 471
Antibiotics before admission, n (%) 41 (62.1) — specificity, % (31 .5—.63.3)
Symptom duration, median (IQR), days 7 (4-9) — positive predictive 62.5
Axillary temperature, mean (SD), °C® 38.3 (0.36) value, % (48.4-74.8)
Temperature > 38 °C, n (%) 59 (89.4) — negative predictive 88.9
. . value, % (67.2-96.9)
Respiratory rate, mean (SD), breaths/min° | 53.6 (5.9)
Heart rate, mean (SD), beats/min? 127.4 (14.9) — overall concordance, % (57 (553779 4)
Oxygen saturation, median (IQR), %° 95 (93-97) 0.40
Oxygen saturation < 92 %, n 4 — Cohen’s x (0.18-0.62)
Crackles, n (%) 52 (78.8) Notes: CI (Wilson score method for proportions); * —
Rhonchi, n (%) 43 (65.2) the composite imaging reference classified a child as
Wh ” 76 positive if consolidation was demonstrated by either
eeze, n (%) 5(7.6) modality (50 of 66 children); because the reference
Reduced air entry, n (%) 6 (9.1) is not independent of the index tests, specificity can-

Bronchial breathing, n (%) 4(6.1)

Notes: percentages are of the 66 children unless sta-
ted; missing data: * — sex not recorded in 1; * — tem-
perature in 1; ° — respiratory rate in 2; * — heart rate in
5; ¢ — oxygen saturation in 7.

not be estimated against it and the sensitivity values
should be read as relative detection rates; * — pre-
sented for comparability with earlier literature; the low
apparent specificity reflects the 18 children with sono-
graphic consolidation and a negative film, not sono-
graphic over-diagnosis.
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Figure 3. Proportion of children in whom consolidation

was detected by chest radiography and by Ilung

ultrasound, by age group (n = 66). The advantage of

ultrasound was greatest in the first year of life and

disappeared in children aged five years and above, in

whom both modalities identified consolidation in seven
of eight children

did not detect had a median largest diameter of 9.0 mm
(IQR 8.0—11.0, range 6.0—15.5 mm), whereas those it did
detect had a median of 13.5 mm (IQR 9.0—17.8, range
6.0—44.0 mm); the difference was significant (Mann-Whit-
ney U, p =0.016). This relationship is shown in Fig. 4. Put
simply, the lesions the film missed were the small ones. Only
one of the 18 radiograph-occult consolidations exceeded
15 mm in its largest dimension, and that child had bilateral
disease. These children were also the youngest in the series:
15 of the 18 (83.3 %) were under one

Table 4. Sonographic characteristics of the 48 children
with consolidation on lung ultrasound

Characteristic Value

Largest diameter, median 11.0 (8.3-16.0)

(IQR), mm

Largest diameter, range,

mm 6.0-44.0
Largest diameter < 15 mm,

n (%) 4 (70.8)
Sonographic air

bronchograms, n (%) 8(79.2)
Consolidation at more than one

site, n (%) 4(29.2)
Distribution, n (%)

— right hemithorax only 28 (58.3)
— bilateral 13 (27.1)
— left hemithorax only 6 (12.5)

— side not recorded 1(2.1)

Largest diameter by radiographic result,
median (IQR), mm

— radiograph negative

T 9.0 (8.0-11.0)
(:Lagg)’graph positive 13.5 (9.0-17.8)

Note: the difference in largest diameter between radio-
graph-negative and radiograph-positive children was
significant (Mann-Whitney U, p = 0.016).

year of age, with a median age of 4.5
months, and sonographic air bron-
chograms were present in 13 of them.

The two children in whom the ra-
diograph was positive and the ultra-
sound negative are instructive in the
opposite direction. One was a 44-day-
old infant whose film showed in-
creased bronchopulmonary markings,
hilar enlargement and a mediastinal
shift to the right; the other was a one-
year-old girl with hilar enlargement.
In both, the reported abnormality lay
in the perihilar region, which lung ul-
trasound cannot reach: consolidation
must abut the pleura to be visible, and
aerated lung interposed between the
probe and the lesion blocks the beam
entirely.

50 -

40 -

30 -

20 -

10 -

Children with a non-
pneumonic diagnosis
In two children the imaging did

® o median

Radiograph
negative
(n=18)

13.5 mm

Radiograph
positive
(n=30)

not show pneumonia. A four-year-
old girl admitted with a week of fever,
cough and respiratory distress had a
radiograph showing the right hemi-
diaphragm more than 5 cm above the
left, raising the question of diaphrag-

Figure 4. Largest sonographic diameter of consolidation in the 48 children
with a positive lung ultrasound, grouped by the result of the chest
radiograph. Each point is one child; the horizontal bar is the group median
and the vertical line the interquartile range. Consolidations not detected by
radiography were significantly smaller (median 9.0 versus 13.5 mm; Mann-

Whitney U, p = 0.016)
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matic paralysis or eventration; ultrasound at the bedside
showed the liver shadow reaching the mid-thoracic level
behind an intact, normally moving diaphragm, and no con-
solidation. An eleven-year-old boy receiving chemotherapy
and radiotherapy for Ewing sarcoma had multiple radio-
graphic opacities with bilateral pleural effusions; ultrasound
showed discrete solid masses rather than consolidation, to-
gether with an extrapulmonary mass measuring 3 X 3.5 cm
and a left pleural effusion. In both children the sonographic
findings changed the working diagnosis at the bedside. In
a third child, a 17-month-old girl with sudden respiratory
distress and cyanosis (oxygen saturation 70 %), both mo-
dalities were negative and the final diagnosis was foreign
body aspiration — a reminder that neither test excludes an
obstructing airway lesion.

Pleural effusion was uncommon in this series, recorded
on both modalities in the two children in whom it was pre-
sent. The numbers are too small to permit any comparison
of the two tests for pleural fluid, and we make none.

Discussion

In this cross-sectional study of 66 children admitted
with clinically suspected pneumonia to a teaching hospital
in Najaf, bedside lung ultrasound demonstrated consolida-
tion in roughly three-quarters of the children, compared
with fewer than half on the chest radiograph obtained as
part of their routine care. The difference of 24 percentage
points was well outside chance, and it was driven almost
entirely in one direction: 18 children had consolidation on
ultrasound that the film did not show, against only two in
whom the reverse held.

The direction of this finding is consistent with the ac-
cumulated pediatric literature, although the magnitude of
the gap here is larger than in most published series. The
pooled estimates from four independent meta-analyses
place the sensitivity of lung ultrasound for childhood pneu-
monia at 94—96 % with specificity of 92—95 % [12, 18,
19, 20], and the emergency department meta-analysis by
Wang and colleagues found a pooled sensitivity of 96.7 %
for ultrasound against 89.7 % for radiography [21]. In-
dividual prospective studies reported similar patterns of
discordance: Caiulo and colleagues found eight children
with a normal radiograph and an abnormal ultrasound
against a single case of the reverse [9], Iorio and colleagues
four versus one [14], and Copetti and Cattarossi seven
radiograph-negative children in whom ultrasound found
consolidation, four of them subsequently confirmed on
computed tomography [7]. Our ratio of 18 to 2 sits at the
more extreme end of this range.

Two features of our population probably account for
that. The first is age. Almost two-thirds of these children
were infants and nearly one in five was under two months
old. Detection by radiography was essentially flat across the
first four years of life in our data (42—44 %) while sono-
graphic detection was substantially higher in the first year,
and the two modalities converged completely in children
aged five and above. A supine anteroposterior film in a cry-
ing, tachypneic infant, with the scapulae superimposed and
the thymus prominent, is a difficult study to read; the thin
chest wall of the same infant is, by contrast, close to ideal

for high-frequency ultrasound. The second feature is lesion
size. Seven in ten of the consolidations we found measured
15 mm or less, and those the film missed were significantly
smaller than those it detected (median 9.0 versus 13.5 mm).
Shah and colleagues made essentially this observation in
reverse when they showed that restricting the analysis to
consolidations larger than 1 cm raised the apparent speci-
ficity of ultrasound from 89 to 97 % — the sub-centimeter
lesions were not sonographic false positives but radiographic
false negatives [10].

It is worth being clear about what a small subpleural
consolidation means clinically, because it is the crux of
the comparison. These lesions are not artifacts. They cor-
respond to the earliest and most peripheral stage of alveolar
consolidation, they are accompanied by sonographic air
bronchograms in the large majority of cases (79 % in our
series), and in the one study that systematically applied
computed tomography to radiograph-negative, ultrasound-
positive children, the ultrasound was right [7]. What is ge-
nuinely uncertain is whether treating them alters outcome
in a child who would otherwise have been given antibiotics
on clinical grounds anyway. Our study cannot answer that,
and neither can the existing literature. Jones and colleagues
showed in a randomized trial that substituting ultrasound
for radiography reduced radiograph use by 38.8 % with no
missed pneumonia and no excess of adverse events or re-
turn visits [15], which addresses safety but not the separate
question of whether finding more consolidation leads to
better care.

The perihilar blind spot deserves emphasis, since it ex-
plains both of our radiograph-only cases and matches the
pattern reported elsewhere. Ultrasound cannot image lung
that is surrounded by aerated lung; consolidation must abut
the pleura to be visible. Urbankowska and colleagues re-
ported exactly five such false negatives, all with parahilar
infiltrates on the film [13]. In practice this means that a
negative lung ultrasound in a child whose clinical picture
strongly suggests pneumonia should prompt a radiograph
rather than reassurance — the two tests are complementary
at the margins, not interchangeable.

The wider case for lung ultrasound in a setting such
as ours rests on more than sensitivity. The examination is
performed at the bedside by the clinician who is already
assessing the child, takes a few minutes, can be repeated as
often as the clinical course requires, and involves no ioni-
zing radiation to a thorax that will accumulate exposure
over a lifetime of recurrent respiratory illness — a real con-
sideration in the 42 % of our cohort with a history of recur-
rent respiratory infection. It does not require the transport
of a hypoxemic infant to a radiology department, and in a
hospital where radiography is less readily available at night
it can be performed at three in the morning by the resident
on call. Stadler and colleagues set out these practical argu-
ments carefully in their review of the field [17].

Against this must be set the principal weakness of ultra-
sound, which is operator dependence. Tsou and colleagues
found a significant difference in diagnostic accuracy be-
tween sonographers with seven days or less of training and
those with more [20]. That boundary is worth dwelling on
here, because the pediatrician who performed every exa-
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mination in this study had completed exactly one week of
focused training — a novice by that definition — and still
identified consolidation in half again as many children as
a radiologist reading a formally reported film. The rest of
the literature points the same way: Shah and colleagues
trained clinicians for one hour and obtained a sensitivity
of 86 % and a specificity of 89 % against radiography [10],
and Ellington and colleagues showed in Peru that general
practitioners with structured training reached a sensitivity
of 88.5 % and a specificity of 100 % against radiographi-
cally confirmed pneumonia [16]. The barrier to adopting
lung ultrasound in a department like ours is therefore lower
than it is often assumed to be — a week of supervised scan-
ning rather than a fellowship. That is not an argument for
skipping training altogether. In the randomized trial by
Jones and colleagues, experienced physician-sonologists
reduced radiograph use by 60.6 against 30.0 % for novices
[15], which suggests that what experience mainly buys is
confidence in the negative scan.

Limitations

Two features of the design are worth stating before the
weaknesses. The ultrasound was performed blind to the
radiograph and to its report, so the principal comparison
is not contaminated by knowledge of the film; and every
radiograph carried a formal radiology report, so the com-
parator is the real-world standard of care in this hospital
rather than an ad hoc reading by the treating team. Seve-
ral limitations nevertheless qualify these findings, and we
would rather state them plainly than let them be inferred.

The first and most important is the absence of an inde-
pendent reference standard. Neither computed tomography
nor a formal blinded clinical adjudication of the final di-
agnosis was available, and the data collection form did not
record a discharge diagnosis or the response to treatment.
We therefore used a composite imaging reference, which is
standard practice when no gold standard exists but is not in-
dependent of the index tests: it cannot yield a valid estimate
of specificity for either modality, and it necessarily rewards
the more sensitive test. The sensitivity figures reported here
(96.0 % for ultrasound, 64.0 % for radiography) should be
read as relative detection rates within this cohort rather
than as absolute accuracy estimates transferable to other
populations. The appropriate way to read our primary result
is as a paired comparison of yield — how many children
each test identified — which does not depend on the refe-
rence standard at all.

Second, blinding ran in one direction only. The pe-
diatrician performing the ultrasound was blinded to the
radiograph and its report, but the reporting radiologist was
not formally blinded to the fact that a lung ultrasound had
been performed, and films were reported in the routine
clinical workflow rather than in a dedicated, independently
adjudicated read. We cannot exclude that this influenced
radiographic interpretation, although any such effect would
be expected to raise rather than lower the radiographic de-
tection rate, and would therefore work against our principal
finding rather than produce it.

Third, although a formal radiology report was available
for every child, the verdict analyzed was the one transcribed

onto the study form, and in one case that form recorded
an overall negative verdict with hilar enlargement ticked
beneath it. Radiographic interpretation in childhood pneu-
monia is in any event only moderately reproducible even
among specialist pediatric radiologists [4], and a single
reader without an adjudicated consensus read leaves uncer-
tainty in both directions.

Fourth, every ultrasound was performed by one pedia-
trician. What we report is therefore what a single trained
clinician achieved, not what a department would achieve;
inter-operator reproducibility was not assessed, and no
second reader reviewed the stored images.

Fifth, the sample is modest and drawn from a single
center over three months, which limits precision — several
of our confidence intervals are wide — and limits generali-
zability to hospitals with a different case mix. Three chil-
dren had no radiographic verdict recorded and were exclu-
ded, and one further form carried an ambiguous, apparently
corrected ultrasound entry that we classified conservatively
as negative; these decisions are documented in Fig. 2 and
are unlikely to have altered the direction of the result, but
they reflect the reality of working with a paper data collec-
tion instrument.

Finally, we did not record microbiological results, in-
flammatory markers, length of stay, antibiotic decisions
or outcome, so we cannot say whether the additional con-
solidations found by ultrasound changed management or
mattered to the children in whom they were found. That is
the obvious next study.

Implications

For a pediatric service in a setting like Najaf, the practi-
cal implication is not that the chest radiograph should be
abandoned, but that the order of the two tests can reaso-
nably be reversed. Lung ultrasound performed by the admit-
ting pediatrician at the bedside will identify consolidation
in most children who have it, will do so more often than the
film in infants, and will occasionally redirect the diagnosis
entirely, as it did in two of our children. The radiograph
then has a clear and narrower role: the child whose ultra-
sound is negative but whose illness still looks like pneu-
monia, the child in whom a perihilar or mediastinal ab-
normality is suspected, and the child who fails to improve.
Adopting this sequence would require a short structured
training program for pediatric residents — one week of
supervised scanning was enough for the operator in this
study — and periodic audit of their findings against those
of an experienced operator — an investment that is small
relative to the cost of the radiographs it would displace.

Conclusions

Among 66 children admitted to Al-Zahraa Teaching
Hospital with clinically suspected pneumonia, bedside
lung ultrasound demonstrated consolidation in 72.7 %
compared with 48.5 % for the chest radiograph obtained as
part of routine care, a significant difference driven mainly
by small subpleural consolidations in infants. Agreement
between the two tests was only fair to moderate, and the
discordance was almost entirely in favor of ultrasound.
These data support the use of lung ultrasound as a first-
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line, radiation-free imaging test for suspected pneumonia
in children in this setting, with chest radiography reserved
for children whose sonographic findings do not account
for their clinical presentation. Confirmation in a larger,
prospectively blinded study with a clinical reference stan-
dard and follow-up of management and outcome is war-
ranted.
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YAbTPA3BYKOBE AOCAIAXKEHHS A€TreHb MOPIBHAHO 3 PYTUHHO NPU3HAYEHOIO PEHTreHorpagieto opraHis
rPYAHOI KAITKM NPU AiIQrHOCTULI NHEBMOHIT B AiTeN: nepexpecHe AOCAIAYKEHHS
B HaBuyaAbHIn AikapHi Al-Zahraa (M. Haaxxad, Ipak)

Pe3tome. Axkmyaavnicmo. Pentrenorpadiio opratis rpyaHol KJIiT-
ku (POI'K) maiixke aBTOMaTMUHO NTPU3HAYAIOTH IiTSIM i3 MiZ03P0I0
Ha MHEBMOHI10, Xoua ii YyTJAMBICTb 1100 BUSIBAECHHS HEBEIUKMUX
KOHCOJIialliil € HEAOCTaTHBOIO, a caMa TpoLeLypa CYIPOBOIKY-
€ThCSI BIUIMBOM i0Hi3yIOUOTO BUIIPOMIHIOBAHHS Ha OPTraHi3M Iu-
TUHU. [JaHUX 111010 BUKOPUCTAHHS YJIBTPa3ByKOBOTO AOCTIIKEeH-
Hs1 neredb (Y3/1J1) K albTepHaTMBHOIO METOAY 0€3IocepeIHbO
0141 JTiKKa XBOPOTO B PYTMHHIN MpaKTULi y KpaiHaX i3 HU3bKUM
i cepeHiIM piBHEM OXOMy, 30Kpema B IpaKy, 3apa3 HeOCTaTHBO.
Mema: opiBHATU NiaTHOCTUYHY edekTuBHicTh Y3/1JI, BUKOHa-
Horo 6i1s1 iXkKa xBoporo, Ta POI'K, npu3HayeHoi B paMKax CTaH-
JIapTHOTo oocTexkeHHsI. Mamepiaau ma memoou. [1poBeneHo niepe-
XpEeCHE MOCIiIKEHHS 3a yJacTIO TiTel, TOCTIITali30BaHUX 0 Tei-
aTpuyHOro BimmineHHss HaBuanbHOi JikapHi Al-Zahraa (M. Han-
xkad) y nepion i3 TpaBHs 10 aunHs 2014 poky. KoxHiit auTuHi
npoBoawiu POI'K 3a mpuszHaueHHsM Opuraau, 1o 3aiiicHIOBania
TocTiTalti3allito, 3 ONMCOM Pe3yJIbTaTiB JiKapeM-pPEHTICHOJIOTOM,
a TakoxX Y3/1JI BUCOKOYAaCTOTHUM JIiHIMHUM JaTYNKOM, BUKOHAHE
neaiaTpoMm, SIKMi MPOMIIIOB TUXKHEBUI Crieliali3oBaHUi TpeHiHT
i He 3HAB pe3yJbraTiB peHTreHorpadii Ta ii onucy. PesynbsraTu
000X ToCIiKeHb (hiKCyBaJln SIK TTO3UTHUBHI a00 HETATUBHI 1110710
HasiBHOCTI KoHcodiaaltii. [TapHi npomnopiiii mopiBHIOBaIM 3a 10-
TMIOMOTO0I0 TOYHOTO TecTy Mak-Hemapa, y3romKeHicThb olliHIOBaIu
3a IOMoMoroo K-koedimienta KoeHa, a 4yTIuBicTh BU3HaYa-
JIM BiMTHOCHO KOMOIHOBaHOTO Bi3yasti3ailiiiHOro pechepeHTHOTO
cTaHAapTy (HagBHICTh KOHCOJIAMii 3a JaHUMU OYIb-SIKOTO 3
NIBOX METO/iB). Pe3yabmamu. JIo0 OCHOBHOTO aHalli3y YBilLLIN
66 miTeii; MeniaHa BiKy ctaHOBMIIA 6,0 MicsIs (MixKKBapTHIIbHUI

po3max: 2,5—17,7), npu ubomy 42 nutunu (63,6 %) Oynu BikoMm
110 ogHOTrO PoKy. Y3/1JI moroMorio BUSIBUTA KOHCOJialio y 48
niteit (72,7 %; 95% nosipunii intepsan (1) 61,0—82,0), POI'K —
y 32 (48,5 %; 95% N1 36,8—60,3); pisHULS MiX MOKa3HUKAMU
craHoBwWIa 24,2 BincotkoBoro myHKTY (95% Al 12,3—36,2) i Oyna
CTATUCTUYHO 3HAUyII00 (TouHM# TecT Mak-Hewmapa, p < 0,001).
V 18 npiTeit MO3UTUBHUI pe3yJbTaT OyJ0 OTPUMAaHO JIMIIE 3a 1a-
HUMMU yJIBTPa3ByKOBOTO MOCIIIKEHHSI, a Y IBOX — peHTreHorpadii
(y3romxkeHicth 69,7 %, k = 0,40, 95% J11 0,18—0,62). 3a koMGiHO-
BaHUM pedepeHTHUM CTaHIaPTOM YYTJIUBICTh cTaHOBWIIA 96,0 %
(95% 11 86,5—98,9) mist yasTpa3ByKOBOTO A0OCTiIKeHHs Ta 64,0 %
(95% M1 50,1-75,9) nnst pentreHorpadii. MeniaHa HailOiIbIIOrO
niameTpa KoHcoJiganiit craHoBuiaa 11,0 MM (MixKKBapTHJIbHUI
po3max 8,3—16,0); y 70,8 % Bumnankis BiH He repeBUILyBaB 15 MM.
VYpaxkeHHs1, He BUSIBJICHI MiJl yac peHTreHorpadii, 0yJu MeHIIUMU
3a Ti, 110 3HAXOAWJIM TIPY BUKOPUCTAHHI IIbOTO METOMY (MemiaHa
9,0 mpotu 13,5 mm, p = 0,016). Bucroexu. Cepen rocmiTanizo-
BaHUX MAlli€EHTIB, TIepeBaxkHO HeMOBIAT, Y3/1JI, mpoBeneHe me-
NiaTpOM ITiC/Isl TUKHEBOIO HaBYaHHSI, BUSIBUJIO KOHCOJiaIlil0 B
Oinbioi KibKOCTi aiteit (y 1,5 paza), Hix cranmaptHa POT'K;
TepeBakHO MIILTOCS TIPO APiOHI CyOTUIeBpaibHi OCepEeKH, SIKi He
Bi3yasizyBayimcs Ha peHTreHorpami. Lleit MeTo € JOoLiabHUM ISt
MEePBUHHOI Bi3yasi3alii B TAKMX YMOBax, TOAi SIK peHTreHorpadito
CJIiJI TPOBOAUTH B JIiTei, Y IKUX pe3yJibTaTh coHorpadii He mo-
SICHIOIOTh KJIIHIYHY KapTUHY.

KurouoBi cioBa: yisrpasBykoBe JOCIIIKEHHS JIET€Hb; PEHTIEHO-
rpacdist opraHiB rpyIHOI KJIiTKU; THEBMOHISI; iTH; YABTPa3ByKOBE
TTOCITIIKEHHS 01151 JTixKKa XBoporo; Ipak
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Challenges of war:
paroxysmal disorders in military personnel.
Observational experience and optimization
of differential diagnosis

Abstract. Background. An unprecedented increase in paroxysmal events among military personnel is observed
in the context of intensive combat operations. Up to 40—50 % of cases initially diagnosed as seizure disorders
are, in fact, psychogenic nonepileptic seizures (PNES), or functional seizures. This study purposed to analyze the
underlying neurobiological mechanisms, optimize differential diagnostic algorithms, and personalize the treatment
of epileptic and conversion seizures within this patient cohort. Materials and methods. A narrative literature review
was conducted to evaluate current neurobiological concepts regarding the development of post-traumatic epilepsy
and PNES in military personnel with blast-induced trauma, post-concussion syndrome, and post-traumatic stress
disorder, supplemented by a retrospective analysis of proprietary clinic observational experience with military
personnel at the Kharkiv Military Medical Clinical Center of the State Border Guard Service of Ukraine. Results.
The pathogenesis of PNES is conceptualized via the “dual-hit” hypothesis: organic diffuse axonal injury disrupts
the top-down inhibitory control of the prefrontal cortex over the stress-hyperactivated amygdala, likely resulting in
the somatic conversion of affect. An adaptive, step-wise diagnostic algorithm for forward medical evacuation stages
was established. In the absence of electroencephalography, the primary diagnostic tools are the bedside clinical
evaluation of ictal semiology and video recording of the events using available mobile devices. Differentiated
therapeutic strategies are substantiated. For post-traumatic epilepsy, novel anti-seizure medications are the drugs
of choice, carefully weighing the risk of neuropsychiatric adverse effects associated with levetiracetam against the
mood-stabilizing benefits of lamotrigine. For PNES, prescribing antiseizure medications constitutes an iatrogenic
error, the foundational management strategy relies on deprescribing, the administration of selective serotonin
reuptake inhibitors, and cognitive-behavioral therapy. Conclusions. Shifting the nosological paradigm (overcoming
the stereotype that all seizures equate to epilepsy) and adopting a multidisciplinary neuropsychiatric approach are
critical. This is essential to avoid neurotoxic polypharmacy, prevent unjustified medical discharge, and maintain
the operational readiness of military personnel.

Keywords: blast-induced trauma; psychogenic nonepileptic seizures; functional neurological disorders; post-
traumatic epilepsy, post-traumatic stress disorder; “dual-hit” hypothesis; military neurology

Infroduction up to 70—75 % of all combat injuries, with mild traumatic

Under conditions of intensive combat operations, the  brain injury, specifically primary blast injury or concussion,
healthcare system faces an unprecedented increase in pa-  reaching up to 80 % within the structure of neurological
roxysmal events among military personnel. According to  casualties [1, 2, 39, 40]. Patients are frequently admitted
current research, blast-induced neurotrauma accounts for  from stages of medical evacuation with provisional diagno-
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ses of convulsive syndrome or epileptic seizure; however,
in-depth clinical analysis reveals a far more complex clinical
picture. Global epileptological statistics indicate that 20 to
30 % of patients with refractory seizures actually suffer from
psychogenic nonepileptic seizures (PNES) [3, 41]. In the
specific cohort of combat veterans burdened by the sequelae
of blast-induced neurotrauma (BINT) and combat stress, the
prevalence of functional (psychogenic) seizures can rise to
40—50 % of all paroxysmal disorder cases [4, 42].

The development of paroxysmal events occurs against
a background of severe triggers: chronic sleep deprivation,
extreme physical exhaustion, dehydration, and a permanent
life-threatening distress. This gives rise to a unique cohort of
patients with combined (organic and psychogenic) injuries,
where the kinetic energy of the blast and ongoing distress
lead to symptom mutual exacerbation. In these patients,
the so-called clinical polytrauma triad is formed — a si-
multaneous combination of chronic pain, post-concussion
syndrome, and post-traumatic stress disorder (PTSD). Ac-
cording to the U.S. Department of Veterans Affairs, this triad
is recorded in over 42 % of military personnel following blast
exposure |5, 43]. It is this precise comorbidity that becomes
the primary pathogenic substrate for the manifestation of
complex paroxysmal disorders.

The purpose was to analyze the underlying neurobiologi-
cal mechanisms, optimize differential diagnostic algorithms,
and personalize the treatment of epileptic and conversion
seizures within this patient cohort.

Materials and methods
Neurobiology of blast injury
and mechanisms of epileptogenesis

The pathogenic substrate of paroxysmal states following
BINT requires a profound understanding of primary blast inju-
ry biomechanics. The overpressure shock wave front overcomes
the osseous structures of the cranium, inducing shear stress
and microcavitation at the boundaries of brain media with
differing acoustic impedance (e.g., grey and white matter, pa-
renchyma, and cerebrospinal fluid) [6, 44]. This kinetic energy
transfer inevitably leads to the disruption of blood-brain barrier
integrity and diffuse axonal injury. It is diffuse axonal injury,
which frequently remains “invisible” to routine neuroimaging
(computed tomography/magnetic resonance imaging (MRI)
under 3T), that becomes the primary morphological substrate
for subsequent neural network dysfunction [7, 45].

According to current experimental studies on animal
models and clinical observations, the impact of repetitive
BINT triggers a complex molecular and cellular cascade
of epileptogenesis [8, 46], which comprises the following
links:

— excitotoxicity and synaptic hyperexcitability. Massive
glutamate release and overactivation of NMDA receptors
lead to a significant increase in the amplitude of excitatory
postsynaptic currents. Electrophysiologically, this manifests
as the formation of a chronic hyperexcitability state within
hippocampal networks (specifically, a reduction in the la-
tency to the first action potential generation in dentate gyrus
neurons) [9, 47];

— chronic aseptic neuroinflammation. The trauma in-
duces sustained microglial activation (upregulation of the

Iba-1 marker expression) and reactive astrogliosis (elevated
levels of glial fibrillary acidic protein). This pro-inflammato-
ry profile, accompanied by cytokine release, directly lowers
the seizure threshold and supports aberrant synaptic reorga-
nization (sprouting) [10, 48];

— tauopathy and neurodegeneration. Blast injury initi-
ates an increase in total levels and pathological hyperphos-
phorylation of Tau protein (MAPT). Microtubule destabi-
lization not only critically impairs axonal transport but also
provokes pathological tau release with a subsequent cascade
of neurodegeneration. This forms a unified pathogenic foun-
dation for the sequelae of repetitive BINT, chronic traumatic
encephalopathy, and progressive epileptogenesis — a con-
tinuous neural network remodeling that inherently leads to
the development of drug-resistant post-traumatic epilepsy
(PTE) [11, 49].

These neurobiological and structural alterations carry
critical clinical significance. The shift in neural network ba-
lance toward excessive excitation against a background of
active neuroinflammation accounts for the high prevalence
of non-motor seizures in veterans, which frequently remain
underdiagnosed. Furthermore, structural alteration of the
receptor apparatus and chronic gliosis establish a fixed re-
sistance to conventional antiseizure monotherapy, dictating
the necessity to develop novel, targeted neuroprotective and
anti-inflammatory treatment strategies [10, 12, 48, 50, 51].

The “double-hit” syndrome:
neurobiological and psychogenic
determinants of conversion disorders

The high prevalence of PNES among military person-
nel is attributed to the synergistic comorbidity of organic
brain injury and extreme psychotraumatic exposure. This
pathogenic phenomenon is conceptualized in contemporary
neuropsychiatry as the “double-hit” syndrome (dual-hit/
two-hit hypothesis) [13, 52].

At the moment of exposure to a massive blast wave or
an immediate threat to life, a rapid and sustained hyper-
activation of the amygdala occurs — a key structure of the
limbic system responsible for fear conditioning and emo-
tional memory consolidation [14, 44]. Under physiological
conditions, an adequate stress response and the contain-
ment of panic reactions are mediated by effective top-down
inhibitory control from the prefrontal cortex, specifically its
ventromedial divisions.

However, the specific biomechanics of blast-induced
neurotrauma determines the critical vulnerability of the fron-
tal and temporal lobes, as well as the long axonal tracts of the
white matter to shear stress, establishing the pathomorpho-
logical substrate for the development of diffuse axonal injury
[15, 53]. Damage to critical pathways, particularly the unci-
nate fasciculus, which forms a direct anatomical link between
the prefrontal cortex and the amygdala, leads to the develop-
ment of the so-called disconnection syndrome — a structural
and functional disruption of neural networks [16, 54].

Consequently, the organically compromised cortex loses
the necessary cognitive reserve and neuroplastic resource
required to inhibit the hyperactive amygdala. The inability
of the damaged brain to integrate, verbalize, and psycho-
logically contain the overwhelming traumatic affect creates
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an ideal neurobiological foundation for the manifestation of
conversion mechanisms. Psychological distress, deprived of
adequate cortical control, uncontrollably “breaks through”
into the somatic sphere, clinically manifesting as ictal mo-
tor phenomena, psychogenic nonepileptic seizures [17, 55].
Thus, PNES in military personnel is not merely a psycholo-
gical reaction, but an inherent consequence of post-trauma-
tic loss of neuronal inhibition.

Results
Clinical differential diagnosis
of paroxysmal states

In the emergency department of a military hospital, the
provisional diagnosis established during the stage of medical
evacuation transforms into a complex differential diagnostic
funnel. The spectrum of paroxysmal events in emergency
practice encompasses acute symptomatic epileptic seizures
(a consequence of massive organic CNS injury), functional
neurological symptom disorders (conversion states), hypo-
xic-ischemic events (specifically convulsive syncope), acute
vascular catastrophes, and toxico-metabolic encephalopa-
thies [18, 56]. According to the consensus recommendations
of the International League Against Epilepsy (ILAE) and the

DSM-5-TR criteria, a paradigm shift and the destigmatiza-
tion of PNES are critically important. A transition to the
term “functional seizures” is recommended [19, 57]. It is
essential to clearly understand that a functional seizure is
not a conscious malingering or aggravation. It is an objective,
involuntary conversion disorder in which an acute deficit
of resources for the cognitive and emotional containment
of traumatic experience (affect) pathologically manifests
through the somatic (motor) sphere [20, 58]. Given the li-
mited access to the gold standard of diagnosis (video-EEG
monitoring) at forward stages, a meticulous clinical analysis
of ictal (intra-attack) and postictal semiology becomes the
physician’s key tool [21, 59].

Discussion
Diagnostic algorithm and neuroimaging
in combat conditions

In civilian medicine, the gold standard for differentiating
paroxysmal states is inpatient video-EEG monitoring (the
recording of motor phenomena against the background of
a normal cortical alpha rhythm unequivocally confirms the
functional nature of the seizure). However, the reality of war
and resource limitations at forward stages of medical evacu-

Table 1. Clinical markers for the differentiation of paroxysmal states (“at the bedside”)

Characteristic Epilepsy (specifically post-

Functional seizures Syncope (specifically

feature traumatic) (associated with PTSD) | convulsive syncope) [22, 60]
. Specific (emotiogenic/emo- | Postural changes (orthosta-
Often absent (_sudt_:ien on_set), tional): loud noise (explo- sis), blood loss (hemorrhage),
:Er)i(og:rr;ous Sﬁc?t?cds?i?m: 'xle:t'i%r:]’ |2ter21||ttigtmia sion), trigger odor, flash- extreme overheating (body
a9 gntiseizure medicétigg vgit);ldrawél back, medical evacuation armor), Valsalva maneuver,
procedure acute pain
Tightly closed: active mus- . .
Eyes (ictal Open: blank, unfocused stare, or | cular resistance (blepharo- Seén rlg)(ﬁﬁ\env?i:r? cﬁ?tne; cL;iF\)/v;?:Ssi s-
phase) tonic eye deviation laterally/upward | spasm) upon the physician’s Y 9

attempt to open the eyelids

tance is possible

Stereotypical evolution: tonic
phase (rigid stiffening), followed

Motor pattern . : ;
olor patte by symmetrical clonic convulsions.

Asynchronous (out-of-
phase) movements: side-
to-side head shaking, pelvic

Sudden loss of postural tone
(“slumping”). Weapons simply

manifestations
and concomitant
injuries

Lateral tongue biting. Severe facial
injuries resulting from an unpro-
tected fall

and activity . . thrusting. Fluctuation of drop. Brief myoclonic jerks
%:E%?ngzzagf dtilggr:g,rggf ped intensity — a “start-stop” may occur after falling
9 pattern (waxing and waning)
Autonomic Facial cyanosis due to apnea. Hyperventilation, lacrimation

(tearing), ictal vocalization
(crying, screaming during
movements). Tip of the
tongue or lip biting

Marked pallor, cold clammy
sweat, thready pulse. Absence
of apnea

Typically up to 2-3 min. Prolonga-
tion beyond 5 min (t, time point
according to ILAE criteria) is
classified as status epilepticus,
indicating a failure of seizure auto-
suppression mechanisms and de-
manding emergency intervention

Duration of the
motor phase

Often prolonged: 5-15 mi-
nutes or more; intensity may
correlate with the presence
of an audience or attention
from onlookers

Short-lived (brief): 10-30 se-
conds of a myoclonic pattern

Profound exhaustion: prolonged
disorientation, confusion, deep
postictal sleep, or postictal
(Todd’s) paresis

Postictal state

Rapid (near-instantaneous)
recovery of orientation: pres-
ervation of patchy memory
of the event, pronounced
emotional distress (crying,
aggression, refusal of as-
sistance)

Rapid restoration of con-
sciousness, provided the
patient is placed in a horizontal
position with elevated lower
extremities
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ation (stabilization points, mobile field hospitals) render this
tool unavailable. This dictates the necessity of implementing
a rigorous, adaptive, and resource-saving tiered diagnostic
algorithm [23, 61].

This adaptive protocol comprises four key levels of veri-
fication:

1. Crowdsourced ictal semiology (smartphone video-
metry).

Under frontline conditions or during medical evacua-
tion, when a physician cannot physically observe the seizure,
amateur video recording becomes an invaluable diagnostic
tool. Training combat medics and fellow service members in
the rule “instead of jaw fixation, record on a smartphone”
enables a neurologist to retrospectively evaluate critical ictal
markers: movement asynchrony, eye closure patterns, in-
tensity fluctuations, and vocalization features. According to
international studies, smartphone-recorded video possesses
high diagnostic sensitivity and specificity when evaluated
by experts for differentiating between PNES and epilepsy
[24, 62].

2. Opportunistic laboratory biomarkers (prolactin).

If a patient is admitted to a medical facility immediately
following a paroxysm, serum prolactin sampling within the
first 10—20 minutes post-event is appropriate. A transient,
significant elevation (2- to 3-fold above baseline) in prolactin
levels serves as a reliable biomarker of a true generalized or
focal epileptic seizure. However, the algorithm requires ra-
tional interpretation: normal levels do not exclude epilepsy
(particularly in simple focal seizures), but its lack of elevation
during a generalized motor storm provides a strong argument
in favor of a conversion disorder [25, 63].

3. Structural neuroimaging (substrate search).

Neuroimaging is governed by a strict rule of timing and
clinical expediency. Non-contrast head computed tomogra-
phy (first 24—48 hours) serves as an emergency standard (at
Role 2/3 echelons) for the rapid exclusion of life-threatening
consequences of BINT (massive intracranial hemorrhages,
herniation syndromes, cranial fractures). However, compu-
ted tomography has extremely low sensitivity for microstruc-
tural damage. Brain MRI (after 48—72 hours) is performed
at higher echelons of evacuation. The utilization of specific
sequences is mandatory: susceptibility-weighted/T2* imag-
ing to detect petechial microhemorrhages, and diffusion
tensor imaging is the only tool capable of visualizing diffuse
axonal injury, which serves as the primary substrate for epi-
leptogenesis following blast injury [26, 64].

4. Functional MRI as a prognostic biomarker.

In cases where routine structural MRI reveals no patho-
logy, yet the patient demonstrates a persistent neurological
deficit and paroxysms (typical for mild repetitive BINT),
global evidence-based medicine suggests a transition to func-
tional assessment. Resting-state functional MRI enables the
objectification of otherwise invisible neural network damage.
It has been proven that the evaluation of the fractional am-
plitude of low-frequency fluctuations metric mathematically
correlates with the severity of post-concussion syndrome
clinical symptoms.

Furthermore, alterations in functional connectivity
during the early post-injury days allow for reliable prediction
of the veteran’s long-term disability level [27, 65]. However,

despite its undeniable diagnostic value, the clinical imple-
mentation of functional MRI is severely limited by its low
accessibility: the requirement for high-field scanners, the
high cost of the procedure, and the necessity for complex
mathematical data post-processing currently restrict this
method exclusively to highly specialized tertiary rear centers,
rendering its use for mass screening at early evacuation stages
impossible.

Personalized neuropharmacological strategies
and multidisciplinary management

The fundamental divergence in pathogenesis between
PTE and functional seizures (PNES) dictates radically op-
posing therapeutic trajectories. Misdiagnosis at this stage
inevitably leads to iatrogenic harm: either neurotoxic poly-
pragmasia in PNES or leaving a patient without adequate
seizure control in PTE. According to the VA/DoD Clinical
Practice Guidelines for the management of combat trauma,
the cornerstone of pharmacotherapy in military personnel
is cognitive preservation — minimizing sedative effects and
avoiding drug-drug interactions [28, 66].

1. Pharmacotherapeutic management of acute sympto-
matic seizures and PTE.

The fundamental principle of pharmacological control
in PTE is the first-line use of newer second- and third-
generation antiseizure medications. This prioritization is
determined by their optimized pharmacokinetic profiles,
which ensure high therapeutic safety and minimize the risk
of drug-drug interactions in patients with post-traumatic
comorbidity.

— Levetiracetam:

— pharmacological advantages. The drug of choice for
emergency therapy due to the possibility of rapid titration
(including intravenous administration), linear kinetics, and
the lack of cytochrome P450 enzyme system induction (ab-
sence of hepatic metabolism);

— clinical risks (military cohort). The mechanism of ac-
tion of levetiracetam (binding to synaptic vesicle glycopro-
tein 2A) is associated with a high risk of neuropsychiatric
adverse effects. In military personnel with comorbid PTSD
and a hyperactivated amygdala, the drug can act as a cata-
lyst for severe affective disorders: uncontrolled aggression,
pathological irritability (“Keppra rage” syndrome), severe
depression, and suicidal ideation. In such cases, switching
to brivaracetam is considered, which possesses higher affinity
for synaptic vesicle glycoprotein 2A but a significantly lower
psychiatric toxicity profile [29, 30, 67, 68].

— Lamotrigine:

— therapeutic niche. It is the optimal drug of choice for
the outpatient management of veterans with focal forms
of PTE. By blocking voltage-gated sodium channels and
inhibiting pathological glutamate release, lamotrigine de-
monstrates a potent, proven mood-stabilizing (normothy-
mic) effect. This effect represents a crucial disease-modifying
action for patients with concussions, emotional lability, and
bipolar features secondary to PTSD. A key limiting fac-
tor in the drug’s application is the imperative necessity for
extremely slow dose titration to prevent the induction of
life-threatening immune-mediated dermatoses, specifically
Stevens-Johnson syndrome [31, 69].
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2. Management of functional seizures (PNES).

The therapeutic paradigm for functional (psychogenic)
seizures requires a categorical rejection of “epileptological”
thinking. The prescription or dose escalation of antiseizure
medications in PNES constitutes a grave clinical error: it not
only fails to control paroxysms but also deepens cognitive
deficits and entrenches the patient in a “sick role” [32, 70].

The management strategy is based on a multidisciplinary
algorithm:

a) deprescribing. The primary step is the rational, struc-
tured, and gradual withdrawal of previously prescribed an-
tiseizure medications under close clinical monitoring, ac-
companied by patient psychoeducation regarding the true
nature of their condition;

b) psychopharmacotherapy. The baseline pharmacologi-
cal line involves the prescription of antidepressants from the
class of selective serotonin reuptake inhibitors such as sertra-
line or escitalopram. Their objective is not to suppress con-
vulsions, but to treat the underlying pathogenic substrate —
comorbid PTSD, severe anxiety, and depression;

¢) cognitive behavioral therapy. According to data from
the multicenter randomized controlled trial by W.C. La
France et al. (2014), the gold standard with the highest level
of evidence (level A) is a combination of selective serotonin
reuptake inhibitors and a specialized cognitive behavioral
therapy protocol. It is this psychotherapeutic intervention
that allows for the restoration of cortical control over affect
and trains the patient in healthy patterns of stress contain-
ment without somatic conversion [33, 71].

Study limitations. The presented analysis has a number of
objective limitations, which are inseparable from the specifics
of conducting clinical observations under conditions of active
combat operations. First, the study features a monocentric
design, as it is based on the experience of a single medical
institution (Kharkiv Military Medical Clinical Center of
the State Border Guard Service of Ukraine), which may to
some extent limit the extrapolation of the obtained epide-
miological data to the general population of the Defense
Forces of Ukraine. Second, given resource limitations and
the urgency of the medical evacuation stages, diagnostic
verification was not always accompanied by the gold standard
(prolonged inpatient video-EEG monitoring), but instead
relied predominantly on a meticulous analysis of ictal semi-
ology and retrospective smartphone videometry. Third, the
high mobility of military personnel and subsequent patient
routing complicate long-term follow-up monitoring to evalu-
ate the remote outcomes of pharmacotherapy. Consequently,
to definitively validate the proposed algorithms and optimize
national protocols, it is necessary to conduct large-scale mul-
ticenter prospective studies involving an expanded sample
size and standardized neuroimaging modalities.

Conclusions

An analysis of clinical experience and contemporary neu-
robiological concepts of combat trauma allows for the formu-
lation of four fundamental imperatives to optimize the ma-
nagement of military personnel with paroxysmal disorders.

1. Overcoming the overdiagnosis epidemic and a noso-
logical paradigm shift. Contemporary military medicine must
definitively abandon the oversimplified pattern of “any sei-

zures equal epilepsy”. Under conditions of widespread BINT
and chronic vital stress, PNES, or functional seizures, lose
their status as a “diagnosis of exclusion” or a clinical rarity.
They represent an inherent, objective conversion disorder —
a direct consequence of the exhaustion of cortical control
over a hyperactive limbic system. Masquerading as sympto-
matic epilepsy, functional seizures constitute a critically sig-
nificant proportion of neurological casualties, demanding
their timely verification in accordance with DSM-5-TR
criteria and international ILAE standards [34, 35, 56, 69].

2. Minimizing iatrogenic harm and clinical errors. The
misclassification of conversion motor disorders as true epi-
lepsy entails a cascade of destructive consequences. The pre-
scription of aggressive antiseizure therapy in PNES not only
fails to provide paroxysm control but also leads to severe
neurotoxic polypragmasia. This exacerbates post-concussion
cognitive deficits, induces additional affective disturbances
(specifically, the risk of aggression and suicidal behavior as-
sociated with levetiracetam prescription), and results in com-
pletely unwarranted medical disability and the discharge of
combat-ready personnel [36, 37, 61, 70].

3. Adaptive diagnosis in resource-limited settings. Given
the objective impossibility of utilizing inpatient video-EEG
monitoring at forward stages of medical evacuation (Role
1 — Role 2), standardized clinical assessment and triage
become of critical importance. A meticulous analysis of
bedside ictal semiology (evaluation of eye closure patterns,
movement asynchrony, and the localization of tongue bi-
ting) combined with routine smartphone video recording of
seizures by combat medics and fellow service members serves
as a validated, highly effective tool for primary verification,
preventing early-stage diagnostic errors [38, 72].

4. The multidisciplinary imperative and neuropsychiat-
ric integration. An isolated neurological approach to trea-
ting the sequelae of the “double-hit” (BINT + PTSD) is
conceptually exhausted. Effective treatment and the return
of military personnel to active duty are possible exclusively
through continuous multidisciplinary interaction between
neurologists and psychiatrists. The management strategy
for PNES requires deliberate deprescribing (withdrawal of
antiseizure medications) followed by a transition to targeted
psychopharmacotherapy (selective serotonin reuptake inhibi-
tors to correct comorbid anxiety and PTSD) in synergy with
structured cognitive behavioral therapy.

Prospects for further research. For the robust extrapola-
tion of these results into routine clinical practice, subsequent
studies must focus on their validation within large-scale
multicenter cohorts. Furthermore, longitudinal studies are
required to objectively evaluate the long-term effects of the
studied factors on clinical outcomes and the level of social
adaptation in patients.
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BUKAMKM BiiHU: NOPOKCU3MOAbHI PO3ACAM Y BIMCbKOBUX.
AOCBiA crniocTtepexkeHb Ta ONTUMIsaLis AMPepPeHLIaAbHOT AiIGrHOCTUKU

Pesome. Axkmyaavnicms. B ymoBax iHTeHCUBHMX GOMOBUX il
dikcyeTbes 6e3npeneeHTHE 3pOCTaHHS MapOKCU3MaIbHUX CTAHiB
y BilicbkoBoCTyk00BIIiB. [0 40—50 % BHUMaAKiB, IO MEPBUHHO
NiaTHOCTYIOTBCS SIK CYIOMHMI CUHIPOM, € TICUXOTEHHUMU He-
eminentuaHuMu ctanamu (ITHEC) a6o ¢yHkiionansHUMY Hara-
namu. Mema: aHajiz HeiipoOioJIOTiYHMX MEXaHi3MiB, ONTUMi3allis
aJITOPUTMIB THdepeHIiaIbHOI 1iarHOCTUKY Ta TIepCOHAaTi3allist
JIIKYBaHHSI eMiJIENTUYHUX | KOHBEPCIHUX HaMaiB y il Korop-
Ti maiieHTiB. Mamepiaau ma memodu. [1poBeneHO HapaTUBHUIA
OIJISII JTITepaTypH IOJ0 CyYaCHUX HEHPOOiOJOriuHMX KOHLIETILIi it
PO3BUTKY nocTTpaBMaTuyHoOi enierncii Ta [IHEC y BiiicbkoBo-
CJTY>KOOBIIiB i3 BUOYXOBUMU TpaBMaMU, MOCTKOHTY3ii{HUM CUH-
JIPOMOM i MOCTTPaBMAaTUYHUM CTPECOBUM PO3JIa0OM, TOTTOBHEHUI
PETPOCMEKTUBHUM aHaJli30M BJIACHOTO JOCBIAY CIIOCTEPEKEHHS
BilICbKOBOCITY>KOOBLIB Ha 06a3i XapKiBCbKOTO BiliCbKOBO-MEINY-
HOTO KJIiHiYHOTO 1IeHTPpY [epkaBHOI MPUKOPIOHHOI CIIyKOU
Vkpaiuu. Pezyaomamu. ®@opmysanns [THEC koHuenrtyanizo-
BaHO 4Yepe3 CUHIPOM «IIOJABIHOIO yaapy»: opraHiuyHe augy3He
AaKCOHAJIbHE YIIKOJKEHHS MOpPYIIY€E HU3XITHUN iHTIOITOpHUIA
KOHTPOJIb NMpedPOHTATBLHOI KOPU HaJl TiMepakTUBHOIO BHACIIIOK
CTpecy aMiragajaoio, 110, iMOBIpHO, IMTPU3BOAUTH 10 COMAaTUYHOI
KoHBepcii adekTy. Bu3HaueHO ananTUBHMUIA CTYMiHYACTUM aaro-

PUTM [iarHOCTUKU TS TIEPEIOBUX €TaIliB eBaKyallii, I¢ KITI0OYOBUM
iHcTpyMeHTOM 3a BiacyTHocTi EEI € kiiHiuHa olliHKa iKTaJIbHUX
MPOSIBiB («OiJIst JIXKKA XBOPOTO») Ta Bileodikcallist CTaHiB i3 BUKO-
PUCTAHHSM IOCTYITHUX MOOUIbHUX MPUCTPOiB. OOIPYHTOBAHO N1 -
depeH1ilioBaHi TepaneBTUYHI cTpaTerii. [Ipy mocTTpaBMaTUIHI it
eliJierncii mpenaparaMu BUOOPY € HOBITHI TPOTHUCYIOMHI 3aco0u (3
OIJISIIY HAa PU3MK HEMPOTICUXiaTPUIHUX YCKJIAIHEHb Bill JIeBETUpa-
LeTamy i HOpMOTUMIiUHi niepeBaru Jamotpukuny). [pu THEC
BMKOPUCTaHHSI aHTUKOHBYJIbCAHTIB € SITPOTEHHOIO TTOMUJIKOIO;
OCHOBOIO TaKTMKU JIIKYBaHHS CIYTy€ AeNpecKpaiiOiHT, mpu3Ha-
YEHHSI CEJIEKTUBHUX iHTi0ITOPiB 3BOPOTHOrO 3aXOIUIEHHS Cepo-
TOHIHY Ta KOTHITUBHO-TIOBEeliHKOBA Tepartisi. Bucnosku. 3mina
HO30JI0TiYHOI mapagurMu (IIOI0JaHHS CTEPEOTHILY, 110 Oyab-IKi
CYIOMU € eMiJIeTICi€l0) i BIPOBAIKEHHS MYJIbTUAUCLIUILIIHAPHOTO
(HEBPOJIOTO-TICUXIaTPUYHOTO) MiAXOLY € KPUTUUYHO BaXJIMBUMU
IIJIsT YHUKHEHHsI HEHPOTOKCUYHOI TToJTiparMasii, 3armobdiraHHst
HeOoOI'PYHTOBaHIM iHBalian3alii Ta 30epexxeHHs] 00€30aTHOCTI
BiliCbKOBOCTY>KOOBIIiB.

Kiro4oBi c10Ba: MinHo-BrOyXxoBa TpaBMa; IICUXOTeHHI HeeTiIen-
TUYHI cTaHU; DYHKIIOHAJIbHI HEBPOJIOTiYHI pO3J1aiv; MOCTTpaBMa-
TUYHA eTJIeTICisT; TOCTTPaBMAaTUYHUI CTPECOBUIA PO3JIa; CUHIPOM
«TIO/IBifTHOTO yHapy»; BilicbkOBa HEBPOJIOTis
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BiA MeTaBOAIYHOT pecycuuTauii
AO deHOTUN-OPIEHTOBAHOI Tepanii:
cyyacHe mMicue tepanii AT npu cencuci
T4 CenTUYHOMY LUOKY

Peswome. Axmyaavnicms. Kombinosane sacmocysanns 2i0pokopmusony, ackopoiHoeoi Kucaomu i miaminy
(mepanis ITAT) mpueaauii uac po3eas0anocs aK namoceHemu4Ho 00T PYHMOGAHUTI OONOMINCHULL MemOO AIKYBAHHS
cencucy ma cenmu4rozo wloky. Ouikyeanuil ecoexm rpynmyeascs Ha 30amuocmi Yux KOMNOHEHMI8 3MeHULY8amu
sazonaezito, eHoomenianviy OUCYHKUi0, OKCUOAMUBHULL cmpec, a MAaKoXNC KOPU2y8amu MiKpouupKya1smopHi
nopyulenHs ma MimoxonopiaavHy Hedocmamuicmo. Boonouac peaysomamu KainiyHux 6unpo6yeans Ha cb0200HI €
cynepeunusumu. Mema: y3azanvHumu cyuacti 0awi w000 6ion02iuH020 00T PYHMYEAHHS, KAIHIYHOI ehekmusHoCmi
it oomeancervy mepanii TAT, a makoic susHauumu nepcneKkmueu ii 3acmocyeants 3 ypaxyeanHsm iHOUGIOYanbHUX
henomunie nayicumies i3 cencucom. Mamepiaau ma memoou. 30ilicHeHo ananiz gaxosoi aimepamypu 6 bazax
danux PubMed, Scopus i Google Scholar. /lncepena kaacughixosano 3a duzaiinom 0ocaioxncernv, ckaadom mepanii,
Xapakmepucmukamu nayicHmie, mepmiHamu NOHAMKY 6MPYHAHHA MA KAYOBUMU KAIHIYHUMU NOKASHUKAMU.
Pesyavmamu. Ilepwi cnocmepedicti it mexanicmuuri docaiodiceHHs niomeepoxcysanu 00UinbHiCMb 3aCMOCY8aAHHS
mepanii TAT, éxaszytouu ha nocaabaerHs OKCUOAMUBHO20 cmpecy, cmabinizayiro endomenianrbHo2o 6ap’epa, noain-
WeHHs 2eMOOUHAMIKU Ma 3HUdICeHHs hompebu y eazonpecopax. [Ipome nooarvuii pan0oMizo8ani KOHMPOAbOBAHI
B8UNPOOYBAHHS He NPOOEMOHCIMPYBANU CIADIAbHORO 3HUNCCHHS DIBHS NeMAAbHOCI 8 3a2aNbHIll NONYASAUIT X8OPUX.
Haiibinbw 3Hauywum KAiHIMHUM pe3yabmamom € He 8UICUBAHICMb, a wieudule 8usedenHs NAUIEHMI6 3i cmaHy
WOKY, CKOPO4eHHS MPUBAN0CMi 8a30NPecopHOi NIOMPUMKU il MOXCAUBE 3MEHUEHHS BUPAICEHOCMI 0peaHHOT uc-
dyukuii. Egpexmuenicmo memody, iMo8ipHO, GU3HAHAEMbCS HACOM NOYAMKY NIKYBAHHS, cKaadom 6a3080i mepanii,
BUXIOHOI0 MAICKICMIO CMAHY, HASBHICMIO Deiyumy 6imaminie, a makoic 0coOAUBOCMAMU 3aNAAbHO20 NPOPINi0
i cmynenem eazonneeii. Ompumani 0aui 6Ka3yrHMb Ha me, wWo MaKuii nioxio € nepcneKmusHUM 05l OKPemMux
epyn nayienmis, a He 045 pymuHHo2o 3acmocyeants. Bucnoexu. Tepanis ITAT He € ynieepcanvHum cmanoapmom
aAikysanns cencucy. I[Ipome oHa 3aauuiacmscs 8aNCAUBOI MOOeANI0 nepexody 8i0 eMRipUHHO20 MemadoniuHo20
8i0H06AEHHSL 00 NePCOHANI308AHOI DONOMINCHOT mepanii, wo 6a3yembCs Ha BUOKPeMACHHI cheyuiMHux (heHomunie

3aX680PHOBAHHSL.
KrouoBi cioBa: cencuc; cenmuunuii wox; mepanis TAT; memabonivna niompumka,; nepcoHanizoeana MeOuyuHa;
02150
BCTYI‘I KpPOBIi, 3aCTOCYBaHHSI Ba30IMPECOPIB i MiATPUMKY GYHKIIii

Cericuc 3aJIMIIAETHCS OJHUM 3 HAWUCKJIQAHIIIIUX CUH-
JIPOMIB iHTEHCUBHOI Tepallii, OCKiJIbKM BiH € HE OKPEMOIO
HO30JI0T1YHOI0 OIMHULICIO, & CHIJIbHUM KiHLIEBUM ILISIXOM
MOPYIIEHOI BiAIIOBiAi opraHi3aMy Ha iHdexmito. basose Ji-
KYBaHHSI CETICUCY Ta CENTUYHOTO 11I0KY BKJIIOYAE KOHTPOJIb
IKepesa iHgeKIlil, CBoeyacHy aHTUMIKpOOHY Teparlilo, iH-
(ysiitHe BinHOBIEHHSI e(PEKTUBHOIO 00’ €EMY LIMPKYJTIOI0UOT

opradiB. [IpoTe HaBiTh 32 yMOBU paHHBLOTO PO3Ii3HABAHH!,
CBOEYACHOTO TOYATKY JIiKyBaHHsI 1 BAKOPUCTAHHSI cyJac-
HUX IIPOTOKOJIiB iHTEHCUBHOI Teparlii JJeTaabHiCTh 3aIM1a-
€ThCsI BUCOKOIO, a B IAlIi€EHTIB, SIKi BIXKMBAIOTh, HEPIAKO
30epiraroTbcs TprBaia CIa0KiCTh, KOTHITUBHI MOPYILIEHHS
Ta (pyHKIIIOHAIbHI 00MexkeHHsI. CaMe B TaKOMY KOHTEKCTi
0CO0OJIMBY yBary MpuUBEPTalOTh JIOCTYITHI, TATOT€HETUYHO
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OOTpyHTOBAHI i MOTEHIIAHO MacIITa00OBaHi JOIMOMIXKHI
MeTonM JiikyBaHHs. KoHIemnis Tepartii, 1110 MOEAHYE TiI-
POKOPTHU30H, acKopOiHOBY Kucioty i TiamiH (I'AT), ctana
OIHUM 3 HalisICKpaBillINX MPUKIIALiB TaKoi cTpaTerii [1-7].

3a cyyacHHMMU eNigeMioJIOTiYHMMU OLIiIHKaMU, CeTICUC
€ 11006abHOI MTPOOJIEMOI0 OXOPOHU 3M0POB’S 3i CTaH-
JApPTU30BAaHOIO 3a BiKOM 3aXBOPIOBaHICTIO 6113bKO 677,5
Bumanky Ha 100 000 HacemeHHs, IPUYOMY HAWBUIIII ITOKa3-
HUKU ONUCaHi 1151 KpaiH A puku Ha miBneHsb Bin Caxapu,
Oxkeanii Ta [liBnenHoi Asii [8]. BomHouac HaBiTh y pecypc-
HO 3a0e3MeYeHuX KpaiHaXx CMEPTHICTb MPU CENTUYHOMY
LIOKY BCe Iie HabmkaeThest 10 30 %, Tofi sIK y KpaiHax 3
00MEeXEeHNMU pecypcamMy MOXKe CTaHOBUTH 011u3bKOo 60 %;
OKpEeMO HaroJIoIleHO, 110 XBOPi Ha IyKPOBUIA AiabeT Ma-
IOTh IIBUIIEHUI PU3UK PO3BUTKY cericucy [9]. ¥ mera-
aHaJtizi Somagutta Ta CriBaBT. 1OJATKOBO 3a3HAYEHO, IO Y
2017 poti y cBiTi Oysi0 3apeecTpoBaHO 48,9 MJTH BUIIaKiB
cericucy Ta 11 MJIH MOB’SI3aHUX 3 HUM CMEpPTeil, a paHHE
pO3Ili3HaBaHHS, HaJleXKHUI KOHTPOJIb JxKepeaa iH(peK-
11ii, cBO€YacHa MPOTUMiKpOOHa Tepariisi i1 diziosoriuHo
opieHTOBaHe iH(DYy3iiiHe BeeHHSI 3aIUILIaI0ThCs 0a30BUM
CTaHIAPTOM, Ha TJIi SIKOTO CJIiJI OLIiHIOBaTU OYIb-SKY IO-
natkoBy KopucTb [AT-tepamii [10]. JomaTKoBi emigemio-
JIOTIYHI OTJISIAU IMiAKPECIIOI0Th, 1110 MiHJIMBICTh BUBHAUEHD
CEeTICHUCY, TSIKKOTO CETICUCY Ta CeNTUYHOIO II0KY YCKIIal-
HIOE TOYHE 3iCTaBJIEHHS YACTOTH I JIETATbHOCTI MiX JOCTi-
JKEHHSIMU, a CaM CeTICUC i CeNTUYHUI 110K 3aTUIIAI0ThCS
OIHUMMU 3 HaYacTilIMX ONPUYMH TOCIiTali3alii 10 Bimmi-
JIeHb IHTEHCUBHOI Teparii [11, 12].

KutiHiuHa cKi1agHiCTh cericucy MoB’si3aHa He JIMIIIE 3 iH-
(heKIiTHMM IIPOLIECOM SIK TaKKM, a i 3 PO3BUTKOM CUCTEM-
HOI 3aI1aJIbHOI BiIIOBidi, €HIOTeiaTbHOI TUC(YHKIIIT, Mi-
KPOLMPKYJISITOPHUX IMOPYILIEHb, BA30ILIETil, METa00IiYHOTO
CTpecy Ta MPOrpecyBaHHSM IMOJiOPTaHHOT HEJOCTATHOCTI.
HagiTb 3a YMOBU paHHBOT'O BiHOBJICHHSI MaKpOT€MO/IM -
HaMiK1 1 TOCSITHEHHS LiJTbOBUX MOKA3HUKIB y YaCTUHU
Malie€HTiB CETNCUC MPOIOBXYE MPOrpecyBaTH, 1110 CBiTYUTh
PO POJib MNIMOMIMX KIITUHHUX i METa0OJiYHMX MeXaHi3-
MiB y MaTtoreHe3i KpUTUYHOTO CTaHy. ¥ 1IbOMY KOHTEKCTi
cydacHe BeIeHHSI CeTICUCY Jenalli Oiiblie OpieHTYEThCS He
JIMIIIE Ha apTepiaJIbHUI TUCK i 00’eM iH(DY3il, a 11 Ha OLIIHKY
CEpLEBOr0 BUKUAY, MiKPOUMPKYJISALii, HICUYEHHSI KUCHEM
KPOBi Y BEpXHiil TOPOXKHUCTII BEHi, IIBUAKOCTI BUBESACHHSI
JIaKTaTy i apTepioBEHO3HO1 Pi3HMUIII 32 BYTJIEKUCIUM ra3oM
[8]. Came Taka GaraTopiBHeBa MaTo(izionorisl MOsICHIOE,
YOMY MOIIYK TOTIOMIXKHUX BTpy4YaHb, 3MaTHUX BIUIMBATH Ha
3anajeHHs, eHAOTeiil, OKUCHUI CTPeC i KIIITUHHUIA MeTa-
00J1i3M, 3AIMIIAETHCS AKTYAIbHUM.

biosoriuna npuBadausicte [AT-Tepanii 3HauHO T1e-
peBUIIyBaja ii 30BHIIIHIO TIpocToTy. [impoKopTH30H MaB
MiBUIIYBAaTH YyTJIMBICTh 10 Ba30MPECOPiB i MOAYTIOBA-
TU HaIMipHY 3amnajbHy BilMoBinb. ACKOpOiHOBa KMCIOTa
posmsiaiacs ik aHTUOKCUIAHT, KO(aKTOp CUHTE3Y KaTe-
XOoJIaMiHiB i cTabinizaTop eHaoTenito. TiamiH OyB JOTiYHO
MOB’SI3aHUI 3 KOPEKIIi€I0 MOPYIIEHOTO0 aepoOHOTO MeTa-
00J1i3MY, JTaKTaTalMI03y Ta MiTOXOHAPiaTbHOI TUCHYHKILI.
VY TeopeTnuHiii MomeJi 11i KOMIIOHEHTH He TIPOCTO J0aaBa-
JIUCh OJIMH JIO OJIHOTO, a i MOTEHIIIHO AisiIM CUHEPTIYHO,
BILUIMBAIOYM Ha Pi3Hi JaHKU CENTUYHOI OUCPeryJisiLii [2, 4,
5, 13—19].

Icropis TAT-Tepamii € MOKa30BOIO 11T MEIUIIMHUA KPH-
TUYHUX CTaHIB: IyXKe sICKpaBUii MMO3UTUBHUI pe3yibraT
MOYaTKOBUX CIOCTEPEKEHb MIBUAKO CIIPUUYMHUB XBUJIIO
BIPOBAIKEHHSI, TUCKYCIii i cepito paHIOMi30BaHUX JIOCJTi-
keHb. Hanmaiti 3’sicyBajocs, 1110 3aMiCTh IPOCTOI BiAIOBiIi
«TIpalLOEe/HEe TIpallo€» KIIIHIYHI TOCTIIKEHHST TTPOIEMOH -
CTpYBaJM 3HAYHO CKJAIHIIly KApTUHY: B YaCTUHI POOIT
IIPOCTEXKYBAJIOCS IIBUIIIE BUBSACHHS i3 IIIOKY, TesIKi JOCTi-
JIKEHHST OYJIM HEMTpaJIbHUMMU 1IOJI0 MIEPBUHHUX KPUTEPIiB
e(eKTUBHOCTI, a OKpeMi MiATUIIOBI aHaIi31 BKa3yBalud Ha
MOXJIMBY KOPUCTD JIMIIIE B MALli€EHTIB IEBHUX (DEHOTUTTIB
[1,20—30]. Y uboMy KOHTEKCTi cydyacHe ooroBopeHHs [AT-
Teparii BXXe He MoXe 00MeKyBaTHCS IIMUTAHHSM 11 YHiBep-
cajbHOI e(heKTUBHOCTI a00 Hee(heKTUBHOCTI. 3HAUHO BaXkK-
JIMBIIIIMM € 3’ICyBaHHS TOTO, Y SIKMX KJIiHIYHAX CUTYALIisIX,
YacoBMX MexKax i 6ioJIoriyHNX (peHoTHUIIaX Taka KOMOiHaIlist
MOK€ MaTy MaTOreHeTUYHUI CEHC, a B IKMX KOPUCTD Bif il
3aCTOCYBaHHSI 3AJIMIIAETHCSI MAJIOTMOBIpPHOIO.

Oco0611BO1 yBaru noTpedyIoTh MalliEHTU 3 PAaHHbLOIO
Ba30ILJIETiEI0, BUPAXKEHOIO 3aJIEXXHICTIO BijJl Ba30Tpeco-
piB, O3HAKaMU eHIOTeiaIbHOI TUcGYHKIIiT, MeTaboIiv-
HOro cTpecy, AediluTy acKopOiHOBOI KMCIOTH abo Ti-
aMiHy, OCKIJIbKMA caMe 1Ii CTaHW TEOPETUYHO Halbinblie
BiZlMOBial0Th MeXaHi3MaM Aii KomnoHeHTiB [AT. BomHouac
HEeUTpasibHi pe3ybTaTh BEJUKUX PaHIOMi30BaHUX JTOCTi-
J>KeHb BUMAraloTb KPpUTUYHOTO TMEPETIsily MOYaTKOBOTO
eHTYy3ia3My Ta Mepexo/1y BiJl eMITipUYHOTO MPU3HAYECHHS
«MeTabo0JIIYHOTO BiTHOBJIEHHS» M0 OUIbII OOIPYHTOBAHOI,
cTpatudiKoBaHOI i OpieHTOBaHOI HAa (PeHOTUIT MOJIEJIi BU-
kopuctanus [AT.

MeTo10 11IbOTO OTJISIAY € y3araJbHEHHS CyYaCHUX TaHUX
1I0/I0 MATOTEHETUYHOTO TiATPYHTSI, JOKJIiHIYHUX Tepery-
MOB, KJIiHiYHOI e(beKTUBHOCTI, 0€3MeK1, METOIOJOT T UHUX
o0MexXeHb i TToTeHIiitHoro 3actocyBaHHs [AT-Teparrii mpu
CeICuci Ta CENTUYHOMY IIOKY 3 YpaXyBaHHSIM (DEHOTUITiB
mauieHTiB. OKpeMuii akIeHT 3p00JIeHO Ha aHaIi31 IPUYNH
po30iXXHOCTE MiX paHHIMU TTO3UTUBHUMM pe3yJbTaTaMUu
CIIOCTEPEKEHbD i MOJANbIIMMU JaHUMU PaHIOMi30BaHUX
IOCTiIKEHb, a TAKOXK Ha BU3HAYCHHI MOXJTMBOTO MiCIIS ITi€l
Teparlil B CyJyacHiii KOHILIEIii iHauBinyaai30BaHOI OIT0-
MiXKHOI ITIATPUMKM TALIEHTIB Y KPpUTUYHUX CTaHAX.

MarTepiaAu Ta meToam

[Mowryk niteparypu npoBeneHo B 6azax gaHux PubMed,
Scopus i Google Scholar 3 oxorieHHsIM myOJiKalliii, 10-
ctynHux g0 2026 poky BKIO4YHO. [lomrykoBa cTpate-
risg nepenbdavyasa BUKOPUCTaAaHHSI KOMOiHalili TEPMiHiB,
OB’ SI3aHUX 3 aCKOpOiHOBOIO KUCJIOTOIO, BiTaMiHOM C,
TiaMiHOM, BiTaMiHOM B,, cencrcoM i CeNTUYHNUM IIOKOM.
Jlo po3risiny 3anydany KIIiHIYHI JOCTiIKEeHHSs, OTJISIAN Ta
MeTaaHaJli31, y IKUX OLIiHIOBaJIM 3aCTOCYBaHHSI aCKOPOiHO-
BOI KMCJIOTH, TiaMiHy a0o0 iX MoeaHaHHS, 30KpeMa y CKiIaai
KOMOiIHOBaHOI Teparlii 3 TIZPOKOPTU30HOM, y ITAIli€EHTIB i3
CerncucoM abo cenTUYHUM 1110KOM. OCHOBHOIO YMOBOIO
BKJIIOUEHHS OyJla HasSIBHICTh JaHUX IIPO KJIiHIYHI HACITIiI-
KU, e(DeKTUBHICTh, (i3ioa0riuHy BiAMoBiab a00 O6e3nexky
BTpY4YaHHSI TTOPIiBHSHO 3 IUIale00, CTaHAAPTHUM JIiKyBaH-
HSIM YU iHIIMMUM CXeMaMHU JOIIOMIKHOI Teparii. 3 aHari3y
BUKJIIOYAJIM POOOTHU, TIPUCBIYEHI BUKJIIOYHO CTEpoigaMm,
TiIPOKOPTU30HY a00 KOPTUKOCTEPOiAaM SIK MOHOTeparlii,
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SIKIIIO BOHU HE PO3TJISIAIUCh Y KOHTEKCTi KOMOIHOBAaHOTO
3aCTOCYBaHHS 3 aCKOPOiHOBOIO KMCJIOTOIO i/a00 TiaMiHOM.

BioAoriyHe niArpYHTS KOHUenuii FTAT
TinpoxopTU30H € HaiAABHIILIMM i KJIIHIYHO HAl3pO3yMi-
JlimM KoMmrnoHeHToM kombOiHaii [TAT. Y koHTekcTi cencu-
Cy HU3bKIi 1031 KOPTUKOCTEPOIi/liB 3aCTOCOBYIOThH MEPEBaAXK-
HO He $IK 3aCi0 TOTaJbHOTO MPUTHIUEHHS 3aMajieHHs, a K
IHCTPYMEHT MOJIITIIEHHS CYyTUMHHOTO TOHYCY, BiTHOBJICHHS
YYTJIMBOCTI 10 KaTeX0oJIaMiHiB i cTabiTi3alii reMOaMHAMIKH.
BoaHouac icTtopuyHi gaHi 111010 poJii KOPTUKOCTEPOIiB
MIpU CEICUci OyJaM JIMIEe MOMipHO MEePEeKOHINBUMMU, 11O
CTBOPWJIO TMIATPYHTS IS ifiei X MoeaqHaHHs i3 3acobamu,
3aTHUMM BIUIMBATU HAa OKCUJATUBHE, EHAOTENialbHe i1
MeTaboriuHe ymkomkeHHs [ 13]. KiminiuHe 3HaYeHHS Tigpo-
KOPTU30HY MPHU CETICHCI TTOSICHIOIOTH HE JIUILIE 0T 3aralib-
HOIO TIPOTU3AMAIbHOIO €10, a i BIUIMBOM Ha TPU KJIIOUOBI
CUCTEMHU PEaKTUBHOCTI OpraHi3My — TirorajaamMo-Tirnodi-
3apHO-HAJIHUPKOBY BiCh, CUMITIATUUHY aKTHUBALIilO Ta iIMyH-
Hy Bianosinb. Hu3bKi 1031 KOPTUKOCTEPOINiB HUHI pO3-
I IAI0TH SIK MATOT€HETUYHO 00T PYHTOBAHUIA, X0U i c1abKo
PEKOMEHI0BaHM1 KOMIIOHEHT Tepariii CENTUYHOTO HIOKY
3 IOMIpHOIO SKicTIO noKa3iB. Ha MonexynsipHoOMy piBHi
BOHM IpUrHiuyioTh NF-kB-3a1exHy TpaHCKPUIILiIO ITpO-
3anajbHUX MeiaTOpiB, a B KPUTUYHO XBOPUX MOXKYTh 4acT-
KOBO KOMITEHCYBATU BiIHOCHY HEIOCTATHICTb HAAHUPKOBUX
3aJ103, 1110 (POPMYETHCSI BHACIIIOK CTPYKTYPHOTO YIIKO-
TI>KEHHS, alloITO3Y, iHAYKOBAHOTO CUHTA3010 OKCUJLY a30TY,
00MeXXeHUX 3araciB KOPTU30J1Y i MOPYIIEHHS MO0 CUHTE3Y

[31]. Marik okpemMo HaroJouIyBas, IO IIIOKOKOPTUKOI-
I peryotoTh 10 20 % reHoMy, a IXHiil TpoTH3anaJIbHUN
e(eKT 3HAUHOIO MipOIO OIIOCEePEAKOBYETHCS IPUTHIYCHHSIM
TpaHckpumnuiitHoi aktuBHOCTI NF-kB i AP-1. BonHouac
y HU3BKUX «CTPECOBUX» 032X BOHU MOXYTh YMHUTHU HE
JIUIIIe iIMYHOCYTIPECUBHUIA, a i1 iIMyHOMO/IYJIIOBaIbHUI a00
HaBiTh IMYHOCTUMYJTIOBAIbHUI BIUIMB, 1110 KOHLENTYaJIbHO
Y3TOKYETHCS 3 0araToliiboBolo Jorikoio [TAT-Teparrii [2].

Iness TAT-teparii BUHMKIIA SIK clipoOa BIUIMHYTU HA Ti
MeXaHi3MM CeNTUYHOI OpTaHHOI AMCHYHKIIII, sIKi HEe 3BO-
NATHCS JINIIIE 10 3HUXKEeHHs Tepdy3ii Ta 1OCTaBKKU KUCHIO. Y
Cy4yacCHOMY PO3YMiHHi CEIICUC CYMTPOBOIXKYETHCS HE TiTbKU
MaKpOTreMOJMHAMIYHOIO HECTaOIbHICTIO, a i1 MITOXOHIpi-
aJbHOIO0 EHEPTETUYHOIO HEJIOCTATHICTIO, MiKPOCYAMHHUMM
TTOPYIIEHHSIMM, EHIOTETiaTbHOIO TMC(HYHKIIE€I0, Ba30TLIe-
Ti€0 Ta MOPYIIEHHSIM KJIITUHHOTO MeTaboizmy [4] (puc. 1).

Orsaa Fujii Ta criBaBT. monomarae TOYHiIlle BUSHAYUTU
Miclle KOPTUKOCTEPOIiB Y MeTaOOIiuHiil MOJIEJi CeTcucy.
Amnani3z Benukux pociimxenb APROCCHSS i ADRENAL
MOKa3aB, 110 Pe3yJIbTaTH 11100 JeTaJTbHOCTI Oy HEOTHO-
piIHUMU, TIPOTe B 000X BUITaAKaX HU3bKi 03U TiAPOKOp-
THU30HY CIIPUSUIM CKOPOYSHHIO TPUBAJIOCTI Ba3oIpecopo3a-
JIESKHOTO 11IOKY. Y3araJbHeHU BUCHOBOK ITOJISITAB Y TOMY,
1110 KOPTUKOCTEPOINIM pallie CKOPOUYIOTh Yyac repeOyBaHHSI
Ha IITYYHIl BEHTWISLIT JIeTeHb i y BiUIiJIEHH] iHTEHCUBHOT
Tepallii, HiX cTabiJIbHO BIUIMBalOTh Ha BMXKUBAHICTh [32].
Hnst posyminns koHuenitii FAT BaxuBo Takox, 1o Marik
3aMPOIOHYBAB PO3IJISIIATH CETICUC Yepe3 YOTUPH MaTodisi-
OJIOTIUHI TPAEKTOPIl: paHHIl pedpaKTepHUii Ba30IUICTIYHNI

[ Cencuc / cenTUYHUIA LWOK ]
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oK y TiepIiri 96 ro; cMepTh Bill i301b0BAHOI TUXATBHOI He-
JOCTATHOCTi MPOTIroM 3—7 Ai0; MyJIBTUCUCTEMHY OpraHHY
HEIOCTATHICTb, ITOB’A3aHy 3 0i0eHepreTUIHOIO «TridepHalli-
€10» KJIITUH, Y Tiepiof Bix 4 1i0 10 2 TMXKHIB; a TaKOX Tep-
CHUCTYIOUY TIOJIiOpraHHY HEIOCTaTHICTb i3 3aTSKHUM 3ara-
JIEHHSIM Ta iMyHocyTipecieto. Taka paMKa po3IIHPIOE JIOTiKY
T'AT-tepamii Bifg BIUIMBY JIMIE Ha Ba3OILIErilo 10 MOTEH-
LIiAHOT MOIYJISIIIII pi3HUX IATEPHIB CMEPTI ITpH cericuci [3].
HaiicvibHilmii MexaHicThyHUi HapaTuB y ckiani [AT-
Teparrii chopmyBaBcs HaBKouio Bitaminy C. [list cerncucy
XapaKTepHi BUCHaXKEHHSI 3aIaciB ackopoaTy, MaCUBHUIA
OKCUJATUBHUI CTpec, YIIKOAXEHHS €HI0TeJito Ta Mo-
pYLIEHHS CyIMHHOI 6ap’epHO1 yHKIII. ¥ MOKIiHIYHUX
Mozensix BitamiH C 3MeHIIyBaB MPOHUKHICTh CYAUH, MO-
IyJIIOBaB 3amajbHYy BiAIIOBiOb i MiATPUMYBaB €HIOTeHHUIA
CUHTE3 HopaapeHaniHy. Pooora Barabutis i criiBaBT. 110-
Kazajla CUMHEPTilo TiIpOKOPTU30HY i1 aCKOPOiHOBOI KMC-
JIOTH 1100 BiTHOBJICHHS e€HIOTeIiaabHOro 6ap’epa [15].
Amini Ta criBaBT. HaroJoIIyBaju, 1110 piBeHb BiTaMiHy C
Y XBOPUX Ha CETCUC Pi3KO 3HUXKYETHCS BHACIIOK TOPY-
LIEHOTO BCMOKTYBAaHHS 1 MiABUIIIEHOTO CITOXWBAaHHS, a
TepaneBTUIHNX KOHIEHTpalliil oHan 175 MT/1 MOXINBO
JOCSITTH JIMIIIE TIPU BHYTPIIIHBOBEHHOMY BBeJeHHi [11].
Tsoxxkuii nediuut Bitaminy C criocrepiranu B 38 % naliieH-
TiB i3 CETICUCOM, 110 acolliloBanocs 3 OUIBIIO MOTPEOOI0
y Ba3oIllpecopax Ta ypakeHHsIM HUpOK [2]. BonHoyac y3a-
raJibHeHHS Sun Ta CIiBaBT. 10/1a€ BaXJIMBUI1 KOHTPAITYHKT:
y nocrimkeHHi LOVIT 3acrocyBanHs BitamiHy C acolitoBa-
JIOCS 3 BUIIIUM PU3UKOM HECTIPUSITIUBUX HACHI/IKiB, IPOTE
aBTOPU 3ayBaXKyIOTh, 110 Iie MOTJIO OYTH IMOB’sI3aHO 3 Bill-
CYTHICTIO cTpaTriKallii Malli€HTIB 32 BUXiTHUM Ie(PilluTOM
ackopOary [5]. Moskowitz Ta CITiBaBT. y3araJIbHWJIU JaHi, ¥
SIKMX BBeNeHHs BiTamiHy C CynpOBOMIKYBaI0CS MIBUALTUM
3HUKEHHSIM MapKepiB 3amnajeHHsI, OHAaK BOJHOYAC 3a-
cTeperjv 11010 PU3MKIB OKCAJIaTHOTO HaBaHTaXXEHHS Ta
TMOMMWJIKOBOTO 3aBUIIEHHS MOKA3HUKIB TJTIOKO3U IESIKUMU
npunanamu [4]. AckopbaTHuii 1edilluT Mpu cerncuci Mae
YiTKWUI KiTbKiCHUI BUMIp: Y pa3i MoJiiopraHHOI HelIoCcTaT-
HOCTi KOHIIEHTpAIIil MOXYTh 3HVUXYBATUCST 10 KPUTUIHUX
3,8 MKMOJIb/J1 HABiTh Ha TJIi IITYYHOrO XapuyBaHHs [18].
Tiamin momae mo konnenii TAT BupakeHy MeTaboIidHy
Joriky. Ak KodakTop nipyBataeriaiporeHasu, BiH MiATpuMye
mepexia mipyBaty B UK TPUKApPOOHOBUX KUCJIOT i CIIPUSIE
aepoOHOMY MeTabos1i3My. 3a yMOBU AeilIUTy TiaMiHYy T10-
TiK MipyBaTy 3MIILYETHCS B HAMIPSIMKY YTBOPEHHS JIAKTaTYy,
1110 TTOCWJTIOE JIAKTaTalUI03 i EeHepreTUUHY HeJOCTaTHICTh
KJ1iThH. TiaMiH TaKOXX MOXKe 3MEHIITyBaTU PU3UK OKcalaT-
Hux eexriB Bucokux 03 Bitaminy C [18, 19]. Kpim toro,
ackopOaT HeOOXiMHWIA Il CUHTE3y KapHITUHY, SIKUH TTi/-
TPUMYE OKHCHEHHS XXUPHUX KUCJIOT Y MiTOXOHAPIsX [2].
BaxiuBuwm € i Te, 110 TiamiH O6epe yJacTb y poOOTi MEeHTO-
30docdaTHOrO HUISAXY, HEOOXiMHOTO M MiATPUMKU LIUKITY
TJIYTaTiOHY 1 aHTUOKCUIAHTHOTO 3aXUCTY. Y JOCHIIKeHHI 3a
YUaCTIO TALIiEHTIB 3 piBHEM JIAKTATy ITOHA 3 MMOJIb/J Y TTijl-
rpymi 3 aedimmToM Tiaminy (35 % XBOpuX) MOro BBeICHHS
acolIi0BaJIOCs 3 Kpalllolo BXKUBAHICTIO [4]. [HTerpaTuBHMIA
OIJISIZ TTOKA3aB, 110 TiaMiH HAMITOCIiMOBHIIIIe TTOB’SI3yBaBCsI
3 TMOJIIIIEHHSIM KJIipeHCY JIaKTaTy Tpy BBEICHHI B TepIili
24 ron [33]. AneKBaTHUM cTaTyC TiaMiHy CIIPSIMOBYE Mepe-
TBOPEHHS TJIIOKCWIIATy B TJIiLIMH, a HE B OKCaJIaT, 1110 3HU-

Ky€ pM3MK okcajaTHoi Hedpomartii [17]. TiamiH maTpumye
po0boTy MipyBaTAeriiporeHa3HOTO KOMILIEKCY, 3MEHIIY-
ouu JakTaT-auumo3 [8]. JdediuuT TiamiHy TpamiseTbes y
20—70 % BUMAAKiIB CETICUCY, TTOCUTIOIOYN eHEPTETUIHUI
neiluT i TpoAYKIIilI0 aKTUBHUX (hOPM KUCHIO [2].

HapaTtusauii orssin Obi Ta CITiBaBT. JOJATKOBO YTOYHIOE
OiosioriuHi mepeayMoBHU Li€i KoHIemnii. JItonuHa moBHic-
TIO 3aJIEXKUTD BiJl €K30T€HHOTO HaaXoaXeHHs BitamiHy C,
OCKiJIbKM He Mae pepMeHTy L-TyJIOHOTaKTOHOKCHIA3H,
HeoOXimHOTOo 111 ioro eHaoreHHoro cuHresy. [1pu cencuci
piBHi BitamiHy C MOXYTh 3HMKXYBATHUCS [0 Jiaria3oHy, Xa-
PaKTEpPHOro ISl IMHTU, TOOTO MeHIe 3a 11,3 MKMOJIb/J1.
st TiaMiHy BpasJIMBOIO TOUYKOIO € MaJIMii 3arac B opra-
Hi3Mi — 06J13bK0 30 MT, SIKMi1 ITBUAKO BUCHAXKYETHCS IIPU
rirmepmeTaloJ1i3Mi Ta MOXKe KIIiHIYHO IPOSBISITACH CHIIE-
(damonarieto yu cepueBorw HemoctatHicTio [34]. OTxe,
rimore3a cuHeprii KomnoHeHTiB [AT-Tepamii cnupanacs
Ha KiJIbKa B3a€MOTIOB’SI3aHUX TPUITYILIEHb: OKCUIATUBHE
VIIKOJI>)K€HHS TOTipIIy€e pelenTOPHY BilOBilb; TiAPOKOP-
TU30H i BitaMiH C cTabini3yoTh €HI0TeNii; TiaMiH oKpa-
Ly€e yTWIi3alilo MipyBaTy Ta 3MEHUIYE JaKTaTHE HaBaHTa-
JKeHHSI; a HalOiIbIle 3HaYeHHS 1Ii e(peKTHU MOXKYTh MaTH Ha
paHHix etamax moky [13, 15]. Lle y3romKyeTbcs 3 TaHUMU
Somagutta Ta CriBaBT. PO Te, 110 KOPTUKOCTEPOINU 3a0e3-
MeYyIoTh paHHiil peBepc MoKy, a BitaMiH C i TiaMiH MalOTh
MoTeHIiliHO mocuatoBaTu el edekt [10]. IigpokopTu-
30H MiABUIILYE apTepiaIbHUI TUCK Yepe3 MOCUJICHHS BXOIY
KaJIbLil0 B KJIITUHU CyIWH, TAJIbMYBaHHS CUHTE3Y OKCUIY
a30Ty Ta BiIHOBJIEHHS YyTJIMBOCTI agpeHopeLenTopis [31].

MexaHictuuHa Mmoaesb IAT-Teparnii nmependauae He
JIMIIE TIapajie/ibHy, a il HOTeHLIiIAHO B3aEMOITiACHIIOBAJIbHY
Iito ii KoMITOHeHTiB. Marik 3i criiBaBT. KOHKPETU3YIOTb, 1110
BitamiH C MOXe BiTHOBJIIOBATU OKMCHEHUI TIFOKOKOPTH-
KOITHMIT pelIeNITOP, TOIi IK KOPTUKOCTEPOINN MiIBUIIYIOTh
cuHTe3 TpaHcnopTepis BiTamiHy C [9]. Bitamin C Takox fie
SIK KO(haKTOp CHMHTE3y KaTeXOJaMiHiB i Ba30IIpecuHy, 110
rosicHio€e opieHTauito [AT-Teparii Ha CKOpOUYeHHS TpUBa-
JIOCTi Ba3oIpecopHoi nmiaTpuMku [35]. BaxnuBuMm gormo-
BHEHHSIM € YSIBJICHHSI TIPO YIIKO/KEHHSI INTIKOKaIiKCy TpU
CeIICHUCi, sIKe CIIpusie HabpsiKaM, TKaHMHHIN Timokxcii Ta
MMOIIMOJICHHIO MiKpOLMPKYIATOPHOI aucyHKIil [8]. Mito-
XOHJIpiaJibHa CKJIaA0Ba CENTUYHOI OPTaHHOI HEAOCTATHOCTI
BKJIIOYA€ MOPYILICHHS MPOAYKIil aneHo3uHTpudochary
(AT®) HaBiTh 32 YMOBH JTOCTaTHHOI JOCTAaBKU KUCHIO. Kitfo-
YOBUMMM MeXaHi3MaMM Ba3OIJIErii € He JINIIEe HaIJIUIIOK
OKCHJy a30Ty, a i aKTUBAaIlis KaJliEBUX KaHAJIB i HeilnuT
€H/J0TeHHUX TOPMOHIB — KOPTU30J1y il aHrioTeH3uHy Il
[36]. [ToniGHMIt (heHOTUIT CIIOCTEPIra€ThEs i TiCIIst OnepaLiii
31 IITYYHUM KPOBOOOIroOM, 3a SIKMX Ba3OTMJIETiYHUN CUH-
JIPOM TIOB’SI3YIOTh i3 CUCTEMHUM 3alajJeHHSIM i BITHOCHUM
nedinuroM Bazonpecuny. Lle 1ogaTKOBO MiATPUMYE JIOTIKY
3actocyBaHHs [AT-Teparii Sk MOTEHLiHOIO IMiaAX01y 10
KOPEeKIIil OKCUIATUBHOTO CTPECY, EHA0TEiaIbHOTO YIIIKO-
JKEHHSI, Ba30IUIETii Ta METa0OIiYHUX MOPYIIEHb Y KpUTUY-
Hux ctaHax [37] (tabm. 1).

AOKAIHIYHI TO MeXAHICTUYHI ACHI

JlokJliHiYHI Ta MeXaHiICTUYHI JOCTiIKeHHS 3arajioM BU-
SIBUJIMCS OUTBII MPUXUIBHUMU 10 KoHuenii TAT, Hix mo-
NIl IIMPOKI KIIiHIUHiI BUNipoOyBaHHsI. Lle rnosicHoeTbest
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THUM, 110 B €KCTIEPUMEHTATBHUX MOJIEJISIX JIETIIIE BiITBOPUTHU
oKpeMi 1aTodi3iooriyHi JaHKK Cencucy — OKCUAATUBHUM
CcTpec, eHIoTe liaIbHe YIIKOIKEHHsI, Ba30ILIETiI0, MiTOXOH-
npianbHy TUChYHKIIII0 a00 TOCTPE YIIKOJKEHHST OpraHiB,
TOMi SIK Y KJIiHIYHMX YMOBAX 11i MeXaHi3MU peali3yloThCs 3a
HasSIBHOCTI BUpaXKeHOi HEOJIHOPIMHOCTI TALIEHTIB, Pi3HUX
JKepes iHpeKllii, pi3HOro yacy moyaTky JiKyBaHHS Ta Ba-
piabenpHOCTI 6a30BOi iIHTEHCUBHOI Teparii. Y Momei cer-
cucy B muieit Kim i crmiBaBT. mokaszanu, 1o teparis [TAT
3MEHIIyBaja OKCUIATUBHUU CTpec, OKpallyBajia CepleBo-
CyIVMHHY (YHKIIiIO Ta ITiIBUIIYyBaia BIKUBaHIiCTh [13]. B
iHIIIii pOOOTi MPOAEMOHCTPOBAHO 3HIKEHHS OKCUIATUB-
HOTO HaBaHTaXXEHHSI Ha HUPKU i TOCTa0JIeHHSI TOCTPOTO
YIIKOMXKEHHSI HUPOK [38].

Ha piBHiI cynMHHOTrO €HIOTeNiI0 0COOJIMBE 3HAUCHHS
Mae 3/aTHICTb KOMOiHallii rifpoKopTU30Hy Ta Bitaminy C
CUHEPTIYHO 3aImo0iraT MOpyIIeHHIO JIETEHEBOIO €HI0Te-
JIiaJabHOTO Oap’epa i CIIPUSITH MOTr0 BiZTHOBJICHHIO ITiCIIS
VIIKOKEHHSI, iHIyKOBaHOTO Jlinonoaicaxapuaamu. Lleit
eeKT € MPUHIUIIOBO BAXJIMBUM, OCKIIbKY JIETaIbHI Ha-
CJTIKM CEeTCHCy YacTo 3yMOBJIEHI He JIhile caMUM iHdeK-
LiAHAM areHTOM, a i KaIliJIIpHUM BUTOKOM, Ba30ILIETI€l0,
MiKpPOCYJIMHHOK HEAOCTaTHICTIO Ta BTOPUHHUM YIIIKO-
IKEHHSIM opraHiB-MimneHei [15]. Y takiit moneni TAT po3-

[JISIIAEThCS HE TIPOCTO SIK TTpOTU3anajibHa KOMOiHalis, a i
K MTOTEHLIHMIA 3aCi0 BIJIMBY Ha €HAO0TENiAJIbBHO-CYIUHHY
JIAHKY CeNTUYHOI OPraHHOI AUCHYHKIILII.

BaxxnuBo, 1o nmomioHy KoMOiHaIIiI0 PO3TJISIAaloTh He
JIMIIE MPU eKCIePUMEHTAIbHOMY CEIICHUCi, a i y Kapaioxi-
pPYPriuHOMY KOHTEKCTi. 30KpeMa, MpU CTiliKiil Ba3oruierii
ITiCJIST IITYYHOTO KPOBOOOITY 3alpOMOHOBAHO 3aCTOCYBaH-
HSI aCKOpOiHOBOI KMCJIOTU B 1031 6 T Ha 100y, TiapoKop-
THU30HY B 1031 200 Mr Ha 100y Ta TiaMiHy B n103i 400 Mr Ha
n0o0y. ABTOpM y3araJIbHWIM, 1110 TaKa CXeMa acolliloBajiacs
3i 3MEHILIEHHSIM TOTpeOHr y Ba3oIpecopax i MOTeHIiHUM
3HMDKEHHSIM MOKa3HUKIiB 3aXBOPIOBAHOCTI I JIETaJIbHOCTI.
st aprymeHTaltisi crivpasiacst Ha TOi caMUil MEXaHiCTUIHU I
Kapkac, 1o i konuenuis AT npu cerncuci: BazoauaTaiiito,
OIOCEPEIKOBAHY OKCUIOM a30Ty, 3HVXKEHHS YyTJIMBOCTI 10
KaTeXoJIaMiHiB B yMOBax alua03y Ta CUHEPri3M KOPTUKO-
CTEPOIiaiB 3 aCKOPOATOM 11100 BiAHOBJIEHHS €HAOTEIiaIbHOI
dbynkuii [37].

JI71s1 CTiAKOro Ba30ILIETiYHOTIO 1IOKY XapaKTepHi MacUB-
Ha MpOoAYKILisl Tpo3anajbHUX IUTOKIHIB, aKTUBALLisI KaJi€-
BUX KaHAJiB, BITHOCHUI Ae(QiLUT Ba30NIPECUHY Ta IPUEL -
HaHHS CeIlcuc-acoliiioBaHoi nuc@yHKIIil Miokapma. [1pu
TOCTPOMY pECHipaTOPHOMY JIMCTPEC-CUHIPOMI CIIOCTEPi-
ra€ThCs aKTUBAllisl adbBEOIIPHUX MaKpodariB 3 BUBiIb-

Ta6nuys 1. BionoridHe nigrpyHTa Tepanii FAT rpu cericuci Ta cenTUYHOMY LLUOKY

KomnoHeHT/
piBeHb BNAUBY

OCHOBHi
naTtocpizionoriyHi
MilLUeHi

OuiKkyBaHWUW KNiHiYHWUIA
a6o 6iomapkepHUi
curHan

J[loka3oBa onopa

Knro4oBi 06MeXxeHHs
iHTepnpeTauii

[iopokopTn30H

Basonneris, 3HMXeHa
YyTNMBICTb [0 KaTe-
xonawmiHis, NF-kB-
3anexHa 3ananbHa
BiANOBiOb, BiAHOCHA
KOpTMKOCTEepoigHa
HefoCTaTHICTb

LLiBnawnin peesepc
LLIOKY, MOTEHLiiHE CKO-
pOYEeHHs Ba30npecopHoi
NigTPYMKW; BNSIMB Ha
neTanbHiCTb 3anuiia-
€TbCs HEMOCTiAOBHUM

CrepoigHa yacTtuHa
KOHLIenLii onncaHa Ye-
pe3 paHi APROCCHSS,
ADRENAL i ornagn
00 KOPTMKOCTEpPOIgiB
npv CENTUHHOMY LLIOKY
[31, 32]

Y 6aratbox PK[
rijpoOKOPTM30H 3a-
CTOCOBYBanu i B
KOHTPOJLHIM rpyni, LWo
YCKMaOHIE OLHKY [10-
OaHoi poni ackopbarty
Ta Tiaminy

Ackopb6iHoBa

OkcmpaTtnBHUI
cTpec, eHpgoTeni-
anbHun 6ap’ep,
rnikokanikc, CUHTe3
KaTexosnaMmiHiB i

Moxnvee 3MeHLLEHHS
eHJoTenianbHoro yLIKo-
IPKEHHs1, Ba30NpecopHoi
noTpebu Ta 3ananbHUX
mMapkepiB; y LOVIT i

MexaHicTn4Ha ocHoBa
Ta geqiunT ackopbarty
npw cencuci HaseneHi B
DOKIIHIYHKUX | ornNagoBMX
poboTtax [2, 4, 5, 11, 15,

EdpekT moxe 3ane-
XaTu Bifg BUXiAHOIro
OeqiunTy; BUCOKI 103K
noTpebytoTb nadopa-
TOPHOr0 KOHTPOJSIO

AT®, nakTaT-gomi-

HaHTHUM MeTaboniy-
HUI heHOTUN, PU3NK
oKcanaTtHux eekTiB

MeTaboni4HOT OpraHHoI
OVCPYHKLT

Knenora Ba30MnpecuHy, iMyHHa | yactuHi PK He nig- 18, 34, 40] yepes iHTepdepeHLito
BiANOBiOb TBEPLKEHO CTabiNbHOI 3 [NIOKO30H0/NaKTaTom
KNiHIYHOT NnepeBaru Ta oKcanarHe HaBaH-
TaKEHHS
MipyBartgerigpore- MoninweHHs KnipeHcy OediunT TiamiHy € yac- | bes ouiHku BUXigHO-
Ha3HUIN KOMMJEKC, nakrarty, oco6anBo TWUM MNpU CEMNCUCI, a Hal- | ro cTaTycy TiaMiHy
aepobHuin meTa- npv gediumTi Tiamidy; NOCNiAOBHILLUWIA CUrHaN | KOPUCTb BUCOKOLO-
TiamiH 60ni3m, NpoayKLis MOXJIMBE 3MEHLLEHHS CTOCYETbCA NakTaty [4, | 30BOro NpM3Ha4eHHs

8,17, 18, 33, 34, 64]

3anmLiaeTbCcqa HeBU-
3Ha4YeHo

Komb6iHauia FTAT

OpHo4vacHuin BNnnB
Ha Basonrerito, eH-
[oTenin, okcnpgaTme-
HUW cTpec, 3ananeH-
HS | MiITOXOHApIanbHY
HefoCTaTHICTb

Hano6inbL BigTBOPIOBA-
HWIA CUrHan CTOCYETbCA
LIBMALLIOI reMoanHa-
MiYHOI cTabinisauji;
YHiBEpCanbHOro 3Hu-
XKEHHS NeTanbHOCTI He
JoBefeHo

CwviHepri3amM KOMMOHEHTIB
NiZTPUMaHUI MEXaHic-
TnyHo [13, 15], ane kni-
HiYHa BiATBOPIOBAHICTb
3anexuTb Bif An3anHy,
Yyacy cTapTy, KOHTPOJO
i peHoTumny [10, 24,
28-30, 56, 62]

['AT He cnig nogaesatu
K yHiBEpCaNbHUIA
cTaHgapT; gouinbHiwe
TpakTyBaTtu ii K Mo-
nenb peHoTUN-opieH-
TOBaHOiI af’toBaHTHOI
Tepanii

TMpumitkn: PK[ — paHaoMi30BaHe KOHTPOJIbOBaHe [OC/iAXKEHHSI.
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HEHHSIM TMpoTea3 Ta aKTUBHUX (hOPM KUCHIO, TOAI K JJIst
MOJIIOPTaHHOT HEAOCTATHOCTI LIEHTPAIIbHUM MEXaHi3MOM,
iMOBIpPHO, € HE CTUIbKH Ae(illuT JOCTaBKU KUCHIO, CKIJTBKM
O6ioeHepreTuyHuii Konaric [3]. 3okpema, MiIKpeCITIOEThb-
Cs1 BiZICYTHICTh MacCOBOI 3arn0esi KJIiTUH y Ceplli, MedviHIIi
1 HUpKax oMepJuX BiJ cericucy. HatoMicTh BUSIBIISIIOTH
HaOpsSIK MiTOXOHIPill i 3HMKEHHSI eKCHpecii KOMITOHeH-
TiB €HepromnpoaykKiii B Miokapai npubdausHo Ha 43 %. Ta-
KMt onvc mornosoe iHTeprperaiito [AT gk BTpydyaHHs,
1110 MOTEHIIHHO MOXe BILJIMBATU HE JIMIlIe HA LIMTOKIHOBY
Oyplo, a il Ha MiTOXOHpiaJIbHO-EHEPTeTUYHUI CKJIaTHUK
CEeNTUYHOI opraHHoi AucdyHkiii [3].

He MeHIII BaXXIMBUM € Te, 1110 CUHAPOM 3aTSKHOTO KPU-
TUYHOTO CTaHY OIHUCYIOTh HE SIK MAaCUBHY (pa3y BUCHAKEHHS,
a SIK aKTUBHUI CTaH OJJHOYACHOI MEPCUCTYIOUOI 3anabHOT
BIIOBIAI I iMyHOCynpecii. TMITOBMMY 03HaKaMM 1IbOTO CTa-
HY € ITiABUILEHHS PiBHS iHTEepIIENKiHy-6, cTiiika roctpoda-
30Ba BiIMOBiAkL, aHeMid Ta tiMdorieHis. [Tpu mpomy B 90 %
MAali€HTIB, SIKi MepedyBaIu y BilAiIEHHi iHTEHCUBHOI Teparil
noHaz 7 1i0, Ha aBTOIICIT BUSIBJISIIM HEJTiIKOBaHI iH(eKIiiHi
BorHuina [3]. Y oMy KoHTeKCTi BitTamiH C Ma€e 101aTKOBE
iMyHOMeTa0o iuHe 3HAaYeHHS, OCKIJTbKM HAKOTTMYYEThCS B
iIMYHHUX KJIITMHAX, MOKpally€e (aroumTo3 Ta OKCUIaTUB-
He 3HMIIEHHs naroreHiB. HU3bKi 1031 TiIpOKOPTU30HY, 3i
CBOTO OOKY, MOXYTb OOMEXYBaTH HaJMipHE 3arajieHHs, 1110
TEOPETUYHO 3MEHIIIYE PU3UK MEePEXOIy TOCTPOI CENTUYHOL
BIJIMOBIZIi B XPOHIUHY IMOJTiOpraHHY HEAOCTATHICTH [3].

BonHouac pociimkeHHsT iMyHHUX KJIITUH KPOBi mo3a
>KMBHMM OpraHi3MOM IT0Ka3aJIu OUIbIII CTPUMaHy KapTUHY. Y
MOJIeJTi ex vivo BUCOKI 1031 BiTamiHy C caMOCTIlfHO 3MiHIO-
BaJIM JIMIIIE OKPeMi IIUTOKIHOBI CUTHAJIM, TO/I SIK HalO1IbIIT
BUpPaXKeHEe NMPUTHIUEHHSI 3aMaJIeHHsI CITIOCTePirajoch y KOM-
OiHallisIX, 1110 MiCTWIM KOopTUKOcTepoin. Lle cBimuuTh npo
Te, o npotu3ananbHuil epekT TAT Mmoxe OyTu mepeBaxkKHO
CTEPOiI-0TMOCepeIKOBAaHUM, TOIi SIK BHeCOK BiTamiHy C i Ti-
aMiHy Mae Oinbi BUOipkoBuUii xapakrep [39]. JocmimkeHHs
Ha KJIITUHAX 3J0pOBUX JIOHOPIB MMoKa3ajo, 110 BitamiH C
CaMOCTITHO 3HMKYBaB CEKpellilo OKpeMUX MeIiaTopiB, 30-
kpema MCP-1, inTeprneiikiny- 10 Ta iHtepneiikiny-23, Tomi
SIK TIIPOKOPTU30H MPUTHIYYBaB YCi BUMipIOBaHi LIUTOKiHU.
HonaBanns Bitaminy C 10 cTepoiny He 3a0e3IeuyBaio BU-
paxeHoro jgoaaTkoBoro edexry [39].

OTxe, 1Ii JaHi OiATBEPIKYIOTh BUOIPKOBY iMyHOMO-
JYJI0BaJIbHY J1i10 acKopOaTy Ta BOJHOYAC MilKPECIIOI0Th
JIOMiHyBaHHS CTEPOITHOTO KOMIIOHEHTA B PeryJsilii IUTO-
KiHOBOI BiImoBidi. ¥ 3aralbHOMY MeXaHiCTUYHOMY BUKJIadi
Taki e(PeKTU IHTePIPEeTYIOThCS SIK Pe3yJibTaT YaCTKOBOTO
MepeKpUBaHHS BJIaCTUBOCTEH TTTIOKOKOPTUKOIIIB i BiTaMiHy
C, Tozi SIK TiaMiH JOMOBHIOE KOMOiHallit0 Yepe3 MiATPUMKY
MiToXOHApiaibHOT (GyHKILiT Ta ipoaykiii AT® [2]. Marik
MiIKPEeCINB, 1110 AHTUOKCUJIAHTHUI TTOTEHIIia ackopoarty
BKJIIOYAE 3aI100iraHHs po3’€IHaHHIO €HI0TeliaJlbHOI CUH-
Ta3u OKCUJY a30Ty, a TPAHCIIOPT AeTiapoackopodary B MiTo-
XOHJpPii MOXe 00OMEXYBaTH iX OKCUAATUBHE YIIIKOIKEHHS
[40]. Kpim Toro, ackop6aT MpurHidye TpaHCKPHUIIIIiIO, OIT0O-
cepenkoBaHy dakropom NF-kB, i mocnabiatoe yTBopeHHsI
HENUTPO(DIIbHIX MO3aKIITUHHUX TTACTOK, MOETHYIOUN €HI0-
TEJIIONPOTEKTOPHY 1 iIMyHOMO/IYJIIOBAJIbHY JIif0.

JonaTkoBi poOOTH UiTKillle OKPECII0I0Th FOJIOBHE IIPO-
Ttupivust KoHuenilii FAT: nepekoHMBa MeXaHiCTUYHA JIOTiKa

He TrapaHTy€e OJIHAKOBOTO e(EeKTy B YCiX BapiaHTax CETCUCY.
Stolarski i ciBaBT. 3a JOMOMOTOI0 MAIIMHHOTO aHAIi3y MO-
niesieit Ha TBaprHaXx MoKa3asu, 0 KOPUCTh, BUSBJICHA MIPU
abIOMiHaJTbHOMY CETICHCI, MOXe 3HUKATH TTPY ITHEBMOH -
HoMmy cericuci. Lle BKa3ye Ha 3aJIeXKHICTh TepaneBTUIHOTO
pe3yJbTaTy Bill TOXOMKEHHS 3aXBOPIOBAaHHS Ta 0ioJoriv-
HOTro KOHTEKCTY cenTuYHOi Bianonini [41]. Lleit BUCHOBOK
TICUITIOETHCSI OBEUOIO0 MOJIEJUIIO CETICUCY, CITPUUYMHEHOTO
CUHBOTHIITHOIO MAJIMYKOIO, Y AKiii KOMOiHAaLlig HE 3MEHIITY-
BaJIa TSLKKiCTh cTaHy [42]. O om0 TiaMiHy TaKOX ITif-
KpECIIo€, 0 cama HasiBHICThb Ae(illuTy 11ie He 03HaYa€ KO-
PUCTI Bil BUCOKOI030BOT0 MPU3HAUYECHHS 0e3 IoINepeIHbOTro
BinmOopy mnaiieHTiB [43]. AHaniz nociimxenHst VICTAS 3a
OiomapKepamu MoKa3as, 1110 OIliHKa PEHiHOBOI JJAHKU MOXKe
JIOTIOMOTITH BUIUIATH TPYyMy MALli€HTIB i3 HiITLOBUM 0i0yI0-
riunuM nipodisiem [44]. OTxe, Giosoriune miarpyHtst TAT
CJIil TPAKTYBaTH He SIK YHiBepCaJbHY MiACTaBy IS IIUPO-
KOT'0O 3aCTOCYBaHHSI, a SIK MOJIeJib, €()eKTUBHICTb SIKOT 3a-
JIEXKUTD BiJl TUITY CEIICUCY, METa0O0IiYHOrO CTaHy MallieHTa,
Jkepesia iHeKIlil Ta HasIBHOCTI KOHKPETHUX 0ioJIOTiYHUX
MapKepiB BiAIOBiIi.

POHHI KAiHIYHi CUTHOAM TO PO3BUTOK iAET
MeTAOOAIYHOT pecycuuTauii

[MouatkoBe nochiimkeHHs1 Marik i criiBaBT. (haKTUYHO
3MiHWJI0 JaHAIahT HAyKOBOI AMCKYCil 111010 MeTaboIiu-
HOI IMiATPUMKMU IIPU CEIICUCI ¥ CENITUYHOMY IIOKY. ABTOPU
MOBIAOMIJIM MPO Pi3Ke 3HWXKEHHS JETaIbHOCTI I IIBUAKE
MOJIiMIIeHHS (DYHKIIiiA OpTaHiB ITiCJIsI BIIPOBAIKEHHS KOM-
OiHalLlil riAPOKOPTU30HY, ACKOPOIHOBOI KUCJIOTH Ta TiaMiHY,
100TO IAT-Tepamii [1]. Ha Tii 6araropiuHux HeBmau ¢ap-
MaKOJIOTIUHUX BTPYYaHb MIPU CETICUCI TAaKUIA pe3y/ibTaT MaB
MOTYXKHUI pe30HaHC, OCKIJIbKM BCi TpU IpernapaTu Oyau
JIENIeBUMU, IITUPOKO TOCTYITHUMM i1 10Ope 3HAHOMUMU KJTi-
HitycraMm [1]. O Sun Ta criBaBT. [5] KOHKpETU3YE Lieit
PpaHHIN KIiHIYHUI CUTHAT HudpaMu: y IEPBUHHOMY JOCITi-
JIDKEHHI 32 TUTIOM «[0 — TTiCJIsI» MalliEHTU OCHOBHOI I'pyInu
OTPUMYBaJIM BHYTpPilIHbOBeHHO BiTamiH C y m03i 1500 mr
KOXHi 6 TOI MpOTATOM 4 11i0, TiaApOKOPTU30H Y 1031 50 Mr
KOXHi 6 rox mpoTsarom 7 ai6 i Tiamid y mo3i 200 Mr KOXHi
12 rom mipotsirom 4 mi6. Takuii migxin Bim3HaYaBCs HIXK-
yum 6asioM 3a mkanow SOFA (Sequential Organ Failure
Assessment) yepe3 72 ron — 0,9 = 2,7 nportu 4,8 *+ 2,4,
CYTTEBO MEHIIIOO TOCIITAILHOIO JIETATBHICTIO — 8,5 TpoTH
40,4 %, a TaKOX KOPOTIIOIO TPUBAIiCTIO Ba30TIPECOPHOT
niaTpuMku. BogHouac aBTOpU OTJIsILY CIYIIHO HAroiao-
LIYIOTh Ha METOMOJIOTIYHIll Bpa3JIMBOCTi OHOLIEHTPOBOIO
perpocrieKTuBHOro au3ainy [5]. Llei map paHHIX JaHUX
JTIOTTOBHIOE TOCITIIKEHHS B XipypriuHUX XBOpUX 3 pedpak-
TepHUM CEeNTUYHUM IIIOKOM, 0 SIKOT0 0yj10 3aixydeHo 120
MaIieHTiB. Y HboMY nomaBaHHd Bitaminy C i TiaMiHy 10
TiIPOKOPTU30HY CYNPOBOIXKYBAIOCS 3HMKEHHSIM 28-11eH-
Hoi JieTaibHOCTI — 22,4 ipotu 40,3 %, a TaKOX PilIIIO0 1MO-
Tpe©OoI0 B HUPKOBO-3aMicHili Teparii. OqHakK He3aJIeKHUMU
MPeAMKTOpaMU BUXKUBAHOCTI 3a/MILIAMCS BiK i AMHaMiKa
KJIiHIYHOTO CTaHY ITPOTSITOM TIePIIMX TPHOX 1i0 [45].

BaxuBo, 1110 Bxke Ha eTalli paHHIX CIIOCTepekKeHb 0YyJ10
3aIIPpOTIOHOBAHO PO3IJISIATH TTPOKAIBLIMTOHIH HE JIUIIIE SIK
MapKep OakTepiasbHOI iH(eKIIil, a i IK iHCTpyMeHT 0ioJ10-
rivHoro MoHiTopuHry edektuBHocTi [AT-Tepamii. Marik
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HaroJIoulyBaB, 110 MpPHU LIOJEHHOMY BUMIipIOBaHHI Mpo-
KanbUMTOHIHY y rpyri [AT crioctepiranoch eKCoHeHLiliHe
3HIDKCHHS ITOKa3HuKa — Ha 86 % 3a 72 rox nipotu 34 %
Y KOHTPOJIbHIl Tpymi. ABTOp iHTEPIIPETYBaB TaKy TPaeK-
TOPilo SIK HEMPSMUM T0Ka3 MPUTHiYeHHs Mpo3amnajbHoi
aKTUBHOCTI TeHiB [46]. [TpakTUYHA LIIHHICTH i€l T€3U MO-
Jisirajia B TOMY, 1110 BiICYTHICTb 3HUXKEHHSI IMTPOKaIbLIMTOHI-
Hy Ha 50 % 4epe3 o0y MOKe BKa3yBaTH Ha pe3UCTEHTHICTh
30yIHMKA a00 HEIOCTaTHI KOHTPOJIb JKepesa iHeKIii,
1110 MOTpeOy€e HeraiiHoi 3MiHM aHTHOAKTepiaTbHOI Tepalrii
ab0 MOBTOPHOI XipypriuHoi peBi3ii [46]. PaHHi KiiHiuHI
CUTHaJIX OyJIM TaKOX PO3KJIaAeHi Ha OKpeMi CKIIaTHUKU
[35]. ABTOpPM TOKa3aIM, 1110 111€ 10 MOSIBU KOMITJIEKCHOTO
nporokoiny AT BukopucranHs auiie Bitaminy C acoltiro-
BaJiocs 31 3HMXKEHHSIM MapKepiB 3arajeHHs Ta oTpedu y
BasoIpecopax, TOAi K TiaMiH MPUCKOPIOBAaB BUBEJACHHS
JIAKTaTy B Malli€HTIB 3 iioro aedinurom. Came ToMy KOMOi-
HOBaHa MeTaboJIiuHa pecyCLMTallisl CIIepIy CripuiiMaacs
sIK 610JI0rYHO OOI'PYHTOBAaHUI, a HE BUITAIKOBMIA TeparneB-
TUYHUI KpoK [35].

Pazom 3 TuM Han3BuuaiiHa BeJIMYMHA MEPBUHHOTO
edeKTy Bimpasy Imopoamia MUTaHHS IIOJ0 METOIOJIOTII.
JAu3aiiH «10 — micysi» He 3aXUIeHUI Bill 3MiH Y 3araJlbHUX
cTaHAapTax JiKyBaHHs, BiZOOpy Ialli€HTIB i MPUXOBAaHOTO
BIUIMBY CTOPOHHIX YMHHUKIB. [Tomanbiui my6ikanii Bka-
3yBaJIM, 1110 PaHHill CUTHAJI Mir OyTU MepeolliHeHUM, Xo4a
caMe BiH cTaB KaTaji3aTOpoM MacIuTaOHoOi aucKycii [21].
Ve y 2018 poui 6ys10 3ahikcoBaHO HEOTHOPIAHICTb YITPO-
BamkeHHs [AT-Teparrii: yacTruHa 1iKapiB BUKOPHCTOBYBajIa
11 pyTUHHO, YaCTUHA — JIUIIIE SIK «Tepartiio Biqyao», a pe-
11ITa OYiKyBaJia Ha NIepeKOHIMBIII noka3u [4]. Takuit ctaH
KJIiHIYHOI HEeBU3HAYEHOCTI, a00 KJIiIHIYHOTO €KBIIIOI3y, CTaB
MepeayMOBOIO 3alTyCKy BEJIMKUX BUIIPOOYBaHb, 30KpeMa
VICTAS, VITAMINS Ta iHIINX JOCTiIKEeHb.

Ictopuuno koHuenuist TAT-tepanii po3BuBanacs Ha
I'PYHTI TTOINIepeIHIX TOCTiIKeHb aHTUOKCUAAHTHOI MiITPUM-
KU. Y XipypriyHMX i TPaBMATOJIOTIYHUX MALlIEHTIB, 3araJIoOM
595 ocib, 3actocyBaHHS ackopOaty pa3oM 3 BiTamiHOM E
paHiliie IeMOHCTPYBaJIO MEHIITY YaCTOTY TOJIIOPTraHHOI He-
JNIOCTaTHOCTi Ta KOPOTIIY TPUBAIICTh IepeOyBaHHs y Bil-
IOijieHHi iHTeHcUBHOI Tepamii [18, 47]. OmHak HacTymHi
CrocTepeskHi poOOTH ajid 3HAYHO CTPUMAHIIY KapTUHY:
MOIPY IIBUAIIE BUBEACHHS i3 IIOKY, CTa0LIBHOTO BILIM-
BY Ha CMEPTHICTb TTiCJIsI KOPEKIIii JaHUX HEe BUSBISIA. Y
3B’513KY i3 UM chopMyBajacs AyMka, 1o edext AT moxe
3aJIekaTH Bijl 6i0JIOTIYHOTO MiATUITY, TOOTO (DeHOTHUITY TIalli-
eHra [48, 49]. 3aragbHOHalliOHAbHE AocaimkeHHs B Kope,
sIKe OXOImIo moHax 380 THCSY Mali€HTIB, IiCIsI CTATUCTUY-
HOTO BUPiBHIOBAHHSI TPYII ITOKA3aJI0 JIUIIEe MiHiMaJIbHE 3HU-
JKEHHSI JIeTaIbHOCTI — MeHIe 3a 1 %, MpuyoMy TpUBaIiCTh
JIiKyBaHHS B Tpyni BitamiHy C Oyyia HaBiTh Buioto [50].
Cxoxi pe3yabTaTi OTPUMAHO i B iHIIMX PETPOCIIEKTUBHUX
aHasti3ax, y SIKMX 3aMiCTb CTiHKOTO 3HUXXEHHSI CMEPTHOCTI
ikcyBay Jivile MBUIIIE BiTHOBICHHS (DYHKIIIT HUPOK 200
CKOpOYEHHS yacy nepeOyBaHHS y BiamieHHi [51].

PeanbHa KiIiHiYHa MpakTHKa MoKa3aja, HaCKiJIbKU pe-
3yJIbTaTU MOXYTb «PO3MUBATUCS» 11032 MEXaMU CYBOPUX
npoTokotiB. JlocimkeHHs1 94 nmalieHTiB BUSIBUJIO, 1110 3HA-
YHa YacTMHA XBOPUX He 3aBeplilyBajia MOBHUI KypcC JiKy-
BaHHSI, a yac 710 TOYaTKy BBEJCHHSI MperapaTiB OyB 3aHA/ITO

BEJINKUM, 1110 HiBEeJIOBaJIO OyIb-sKy MepeBary Haj CTaH-
napTHoto Tepamnieo [52]. B iHwIii poboTi npu gomaBaHHi
BiTaminy C i TiamiHy 10 BxKe MPU3HAYCHUX CTEPOIliB y Ia-
LIIEHTIB 3 pehpaKTepHUM IIIOKOM BHAJIOCS CKOPOTUTU TPU-
BaJIiCTh IITYYHOI BEHTUJIALII JIereHb — 3 6 10 3 i, mpoTte
JIETAJIBHICTB CYTTEBO He 3MiHWIacs [53]. 3HaueHHs 1uX 10-
CJIiIXKeHb MOJISITa€ B IEMOHCTpallil (i3ioJ0oriyHOl KOPUCTI,
sIKa He 3aBXIU TPaHC(HOPMYEThCS Y BUXKUBATbHUI BUTPALLL.
Po6ora Sadaka Ta criBaBT. minTBepaAMIa HUXYY JIETATbHICTh
6e3mnocepeHbO Y BifdieHH]I iHTeHCUBHOI Teparii — 9,6
nipotu 42 %, aje 3arajibHa TOCTIiTaJIbHA JIETABHICTh Y Mif-
CYMKY BUsIBUJIACs MOpiBHsIHHOIO [ 54]. HaitGinbin Maciirad-
He TiATBep/KeHHS MOLIUPEHHS inei Hanano A0CTiIKeHHS
nanux 379 nikapenb CIIA, ske oxonuio noHana 330 Tucsay
mauieHTiB. Ilicmsa myomikamnii Marik yactoTta 3acToCyBaHHS
['AT 3pocia maiixke B cTo pasiB [7]. BomHouyac BigMiHHOCTI
MiX 3aKyiagaMu Oyay KOJOCAJIbHUMU: B OTHUX JIIKAPHSIX
KOMOiHalli10 He BUKOPUCTOBYBAJIM 30BCiM, TOJli SIK B iHIIINX
il mMpu3Hayaau Maiixe MoysIoBUHI naiieHTiB. Came 1ieit hakT
CTaB OIHMM 3 HaWMEePEeKOHJIMUBIIIINX JOKAa3iB TOTO, IO KJTi-
HiYHa MpaKTHUKa Noyaja 3MiHIOBATUCS il BIUIMBOM MpPU-
BaOJIMBOI TeparneBTUYHOI i€l I11e 1O ITOSIBY OCTATOYHUX pe-
3yJIBTaTiB 0araTOLEHTPOBUX PAHIOMi30BAaHUX TOCIIiIKEHbD.

PannomizoBaHi JOCTiXKEHHS CTaBUJIM Aealli Oiabli
TOYHI 3aITUTAHHSI, TOMY 1X BaXKO 00’€IHYBaTh MEXaHI4HO.
VY nocaimxkernHi VITAMINS komb6inHauito Bitaminy C, Tiami-
HY Ta TiIpOKOPTU30HY MOPIiBHIOBAIN HE 3 ITOBHOIO BiACYT-
HICTIO CTEpOiiB, a 3 TinpokopTu3oHoM. OTKe, BUIIPOOYBaH-
HSI OLIiHIOBAJIO HE KOPUCTh YChOTO TeParieBTUYHOTO MaKeTa
MPOTU CTAHJAPTHOI TOIMOMOTH, a TOAAHY LiIHHICTh BiTaMiHy
C i TiamiHy Ha TJIi BXe HassBHOI cTepoinHoi Teparii. Lle no-
CJTIIKEHHSI HE MPOIEMOHCTPYBAJIO 3HAUYIIIOTO 301IbIIIEHHS
yacy XUTTs1 06e3 BazorpecopiB [27]. MeraaHaniTUUHE y3a-
ranbHeHH Sudaryadi Ta CIiBaBT., y SIKOMY IO aHaTi3y BKITIO-
YaJI JUie podoTH 3 HASIBHICTIO TiAPOKOPTU30HY B 000X
rpyImax, IMaTBepauIo, 10 TaKi OLiHKM Kpallle BilOMBaIOTh
JoaTKOBUiT BHecOK BitaMiHy C i TiamiHy, a He cymMapHHUit
edeKT yci€ei Tpiaau MOPiBHSIHO 3 HECTEPOITHUM CTaHAAPTOM
[55]. st KopeKTHOI iHTepIIpeTallii X J0Ka3iB BasKJINBO
nam’staTu, 1o kjaiHigHe 10 TAT-BunpoOyBaHb cchopMyBa-
JIV paHHI JOCTiIKeHHSI HU3bKOI030BUX CTepoiniB. Montero
Ta CITiBaBT. y3araJbHWIM, 1110 KOMOiHAaLlisl TIAPOKOPTU30HY 3
(IyIpoKOpTU30HOM 3HIXKYBaja 28-IeHHY CMEPTHICTD, TOMIL
gk pociimkeHHs CORTICUS He miarBepanao BUTpaIILy
3a BUXXMBAHICTIO, ajie 110Ka3ajo WBUILIUN peBepC 1IOKY
[31]. Y 2018 poui nocnimxkenHs ADRENAL 3HoBy nipo-
JIEMOHCTPYBAJIO MepeBaxkHO (i3i0I0riuHy KOPUCTh, TOJI SIK
nociimkeHHss APROCCHSS BusiBuiio 3HrxeHHs 90-neH-
Hoi cMepTHOCTi [31]. Came 11e mosicHioe, yomy VITAMINS
(aKTUYHO OLIIHIOBAJIO NOJAAHY LiHHICTh BiTaminy C i Tia-
MiHYy MOBepX y>Xe aKTUBHOT'O CTEPOiTHOTO KOMITOHEHTA.
Kpim Toro, Meniana yacy go nmouatky Teparii y VITAMINS
ctadoBwa 12,1 ro, 3 MOXKIIMBICTIO 3aTPUMKHM 10 36 TOII Bif
NeOI0TY IIOKY, 1110 POOUTH 11e TOCiIXKEHHSI TECTOM BiTHOC-
HO TIi3HBOTO 3acTtocyBaHHd [20]. ¥ camomy BunpoOyBaHHI
VITAMINS, 1o sikoro 6yo 3anydeHo 216 maiieHTiB, 4yac
XKUTTS 0e3 BazompecopiB A0 7-1 modu craHoBuB 122,1 ron
nipotu 124,6 rox y kontpoti; p = 0,83. €1MHUM 3HAYYIIUM
cUrHajaoM 0yJjio Oinblne 3HMXKeHHs O0ana 3a SOFA Ha 3-Tio
00y, TPOTe CYTTEBUX BiAMiHHOCTE 3a 28-1€HHOIO JIeTallb-
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HicTio — 22,6 potn 20,4 % — abo 3a KiJIBKICTIO THIB 6e3
LITYYHOI BEHTUJISALLT JIETeHb He BUSIBJICHO [28].

BaxuBum By3i1om goka3oBoi 6a3u crano ACTS — 6a-
raToleHTPOBE 3acililMieHe NOCHiIKEHHSsI, 10 SIKOTO OyJI0
BkiaouyeHo 200 mamieHTiB. PexxuM nependayaB yBeaeHHs
acKOpOiHOBOI KUCJIOTH, TiAPOKOPTU3OHY I TiaMiHy KOXHi
6 rox nipotsirom 4 1i6 [56]. TlepBUHHA KiHlIeBa TOYKa —
3MmiHa 3a SOFA 3a 72 rog — cTaTUCTUYHO HE Bimpi3HsIacs
MiX rpynamu: CKOpurobaHa pizHulsg ctaHoBuaa —0,8 Gaia;
p = 0,12. Tak camo He BUSBJIEHO IepeBaru 1oa0 YacTOT!
HUPKOBOI HepocTaTHocTi — 31,7 mportu 27,3 %, abo 11010
30-nmeHHoi teTaabHOCTI — 34,7 mpotu 29,3 %. Cnioctepiras-
csI JIUIIe OOMEKeHU TeMOIMHAMIYHMI CUTHAJT: CepLIeBO-
CyaIMHHUI KoMnoHeHT SOFA 3HMKyBaBCs IEIO IIBU/IIIE.
Orman 2020 poky 3BiB Li pe3yJbTaTH B €AMHY JOTIKY: J0-
chimkeHHst CITRIS-ALI, 1o oxonuno 170 naiieHTiB, He
MPOJAEMOHCTPYBaJIO BIUIMBY BiTaMiHy C Ha piBeHb OioMap-
kepiB, a nociimkeHHss VITAMINS nigrBepansio BifcyTHiCTh
iHKpeMeHTaJIbHOI KOPUCTI BiJl J0IaBaHHs BiTaMiHiB 10 CTe-
poinis [32]. [Ipore intepnperattito CITRIS-ALI ycknan-
HioBajia modynoBa nokazHuka ASOFA: yepe3 BUKITIOUEHHSI
TMOMEPJINX iIHAEKC MiT HeIOOLIHIOBATH PaHHIO KOPUCTH [17].
CITRIS-ALI Takox Binpi3HsUIOCSI BACOKOIO 103010 BiTaMiHy
C — 200 mr/Kr/mo0y, mpryomy 66 % y4acHUKIB OTPUMYBaII
KOPTUKOCTEPOIIU 1032 MPOTOKOJIOM.

CucremaTu3aliis Sun Ta CITiBaBT., BAKOHAHA CTAHOM Ha
muctonaza 2022 poky, ineHTudikysana 11 onybaikoBaHUX
PaHIOMi30BaHUX KOHTPOJIbOBaHUX nociimkeb (PK/I), pe-
3yJIBTaTH SIKUX 3aTUIIAIUCS HeoqHopinHumu [5]. Y 9 crio-
crepekHuX i 12 paHIOMi30BaHUX BUMPOOYBAHHSIX CUTHA
1I0JI0 3HUKEHHSI CMEPTHOCTI 3’SIBJISIBCS JIMLIE B YaCTUHI
po6it [16]. ITporokosn VICTAS nongas Haitbibin aMOITHY
apXiTEeKTypy — alanTUBHE NOCTiIKeHHS, Y SIKOMY KOHT-
pOJIbHA TpyIla MOIJIa OTPUMYBATU «BiIKPUTi» CTepOimn 3a
PILLIEHHSIM JIiKapsi, 1110 MOJIEeTIYBajIo OL[iHKY poJli caMe Bi-
TaMiHHUX KOMITOHEHTiB [57]. Ha upomy T mOCTimKeHHS
ORANGES, no skoro 0yso 3ajmydyeHo 137 malieHriB, 3a-
(ikcyBaJIo IIBUIIE BUBEIESHHS i3 IOKY — 34 mpotu 54 rox;
p <0,001, xoua 9iTKOTO BIUIMBY HAa CMEPTHICTh HE BCTAHOB-
JieHo [29]. CKopoueHHsI TPMBATIOCTI IOKY Ma€ 3HAYSHHS ST
opra"Hoi nepdy3ii, ane, K maKpecImwin Amini Ta CITiBaBT.,
(izionoriyHuit ehekT He 3aBXKIU TOTOKHUI BUKUBATLHOMY
purpamy [11, 29]. B ORANGES cepenniit yac no nepiioi
no3u AT craHoBuB 9,9 ros, a reMOAMHAMIYHUI CUTHA HE
3BOAMBCS JIMIIIE 10 IPUCYTHOCTI TiApOoKOPTU30HY. JlogaTko-
BO 1Ie JOCJIIXKeHHS TT0Ka3aJio, 1110 TPUBATICTb MiATPUMKHN
BasornpecopaMu ctaHoBua 27 + 22 roa npotu 53 + 38 rox;
p < 0,001, xoua 72-rogunaHa 3MiHa 3a SOFA Ta moka3HuKu
JIETAIbHOCTI HE JOCSITJIA CTATUCTUYHOI 3HAUYyIIOCTi [29].

Oco061MBO MOKA30BUM Yy KOHTEKCTi HEOTHOPIAHOCTI BilI-
noBimi ctaB TpaHckpuntomHuii cyoananiz ORANGES, y
SIKOMY 3a gornoMorolo aHajizy matpuyHoi PHK narieHrtis
posnoaiwiv Ha Tpu eHgotunu: inflammopathic, adaptive
i coagulopathic. JleTanbHicTh KoauBanacs Big 5 1o 40 %
3aJICKHO Bill €HAOTHITY, 110 minTBepamio: edekt AT ciig
iHTepHpeTyBaTH Yyepe3 610J0TiYHy HEOTHOPIIHICTh CETICUCY,
a He JIMIIe Yepe3 YCepeaHEeHUI pe3yabTaT y 3arajbHiil 1mo-
nyssuii [58]. TIpoMixKHUM cUTHAJIOM CTajo AOCTiIKEeHHS
Wani Ta cniiBaBT., mposeneHe y 2018—2019 pokax, 10 sikoro
oyno BkiaoueHo 100 namienTiB. ¥ Hpomy [AT-cxemy po3-

MOYMHAIM MEHILE HixX yepe3 24 ron Bif rocmitaiizarii [6].
[Tonpu HeliTpasibHUIA BILUTUB Ha 30-A¢HHY JIeTabHICTb, aB-
TopH 3a(iKCyBaad CKOPOUCHHS TPUBAJIOCTI Ba30IIPECOPHOI
miarpuMku — 75,7 rox npotu 96,1 rox; p = 0,01, a Takox
BUILMI KiTipeHC takTaty — 56,8 mpotn 41,8 %; p = 0,03. Lig
pobora miaTpumye ineto meradosiuHoi Kopucti AT y nes-
HO1 YaCTMHU XBOPMX, BOJHOYAC 3aJUIIAI0OUYU BIZKPUTUMU
MUTAHHS 1010 BIIMBY BiIKPUTOTO IU3aliHY Ta HEBEJIMKOI
BUOIpKM Ha 3arajabHi BUCHOBKH [6].

INomanpiri BTOprHHI aHaAi3M TaKOX HE BUSIBUJIU BU-
paxkeHoi nmepeBaru o0 JOBrOCTPOKOBUX KOTHITUBHUX Y1
(¢ yHKILIIOHATBbHUX HACHiIKiB. [HII paHaIOMi30BaHi poOOTU
TeX He chopMyBan CTabiIbBHOTO CUTHATY 11010 3HUXKEH-
HsI JIETaJbHOCTi, X04a OKpeMi 4acoBi abo reMoanMHaMidHi
O03HaKM KOPUCTi Bce XK mpoctexysanucs [59]. [TokazoBum
JIOTIOBHEHHSIM € HEBEJIMKE OJHOLICHTPOBE MPOCTIEKTUBHE
BiIKpUTE paHIOMi30BaHEe MOCIIIKEHHS, Y SKoMy 27 Taili-
€HTIB i3 CENTUYHUM LIOKOM PO3IMOAUIWINA HA TPU TPYIU:
JIMIIEe TiTPpOKOPTU30H, TiIPOKOPTU30H IUIIOC acKOpOiHOBa
KHCJIOTa Ta TTOBHA MOTpiliHa Tepartisi. Xoua yac 10 peBepcy
LIOKY OYB YMCEJIbHO MEHILIMM Y Ipynax MoABiiiHOI Ta 1mo-
TPIiHOI Tepalrii, CTAaTUCTUIHO 3HAYYIIMX BiIMiHHOCTEI He
BUSIBWIM Hi 111 Yacy BiIHOBJIEHHS CTa0iIbHOI reMOoIMHaMi-
KU, Hi U1t nuHaMiku 6asa 3a SOFA. ABTopu oOrpyHTOBaHO
TpaKTyBaJin poOOTY SIK Taky, 1110 JIMIIIE TeHepYE TinoTe3u,
OCKiJIbKM BOHA OyJia HEIOCTaTHBO MOTYKHOIO [UIS IiATBep-
JI>KeHHST HE3aJIeXKHOTO BHECKY KOXXHOTO 3 KOMITOHEHTIB
[60]. TToxibHy noriky aemoHcTpye mocmimkeHHst VICTOR,
nposeaeHe B [liBaeHHiit [Haii, y skomy 90 XxBopux oTpumMy-
BaJIM Teplly 103y KOMOiHaLil B Mexkax 6 roj Bix moyarky
1I0KY. X04a BHYTPIlIHbOJIiKapHsIHA JIeTaIbHICTh HE 3HU3U -
nacs — 57 ipotu 53 %, yac 10 peBepcy IIOKY OYB BipOrigHO
KopotimuM — 34,6 mpotu 45,4 rox; p = 0,03. Baxiuso, 110
BUXimHI piBHI BitamiHy C B 000X Tpynax BiImoBigaan 30Hi
BUPAXXEHOTO Ae(ilIUTY, TPOTE 11e He KOHBEPTYBAJIOCh Y BU-
KMBaJbHUI BUrpa [61].

KitouoBum eranom crano VICTAS — nopgiiiHe ciiire
I1ane00-KOHTPOJIbOBaHE 0AaraTOLEHTPOBE AOCiMIKEHHSI,
nposesicHe B 43 nieHTpax CIIA, 10 sikoro 0yJ10 BKJIIOUEHO
501 mawienTa. Pannomiszaiiist mpoBoauiaach y Mexax 24 ronu
BifI IovaTky opraHHoi nuceyHkiii [62]. [IepBuHHA KiHLIeBa
TOYKA — KUIBKICTh JHIB 0€3 IITYYHOI BEHTUJISILIII JIETEHb i
BazoIrpecopiB ynpoaosx 30 gid — He Bimpi3HsUIacs MiX Ipy-
maMu: MefiaHa craHoBuia 25 mpotu 26 nHiB. Tak caMo He
Binpi3HsBCs Moka3HukK 30-aeHHOI JIeTaJlbHOCTI — 22 Tpo-
™ 24 %. MeaiaHHuii yac A0 MepIIoi 03U CTAHOBUB IIPH-
6sm3HO 14,7 roa. BaxkiuBo 3ayBaxkuTH, 1110 BUTTPOOYBaHHS
3YNMUHWIN JOCTPOKOBO Yepe3 MPUMUHEHHs (piHaHCYBaHHS,
1110 MiIBUIIYE PU3UK HEMOCTATHBOI CTATUCTUYHOI MOTYXK-
HocTi. [IpoTe HaBiTh 3a YMOBM pO3LIMPEHHS BUOIpKU A0
2000 xBOopuX MPOrHO30BaHA HMOBIPHICTH YCITiXy CTAHOBUJIA
mue 30,7 % [30, 62]. Le mincuiroe Te3y, 110 HaBiTh BiTHOC-
HO paHHili cTapT He rapaHTY€E YHiBepCaJbHOTO KJIiIHIYHOTO
yerixy [20]. BogHouac B iHIIIOMY OHOLIEHTPOBOMY JOCITi-
IKEeHHI, 10 SIKoro 0yJ10 BKIoueHo 80 ImamieHTiB, 28-aeHHa
JIETAJIbHICTh 3arajioM He BiApi3Hsiiacs, ane B rpymi [AT
Bim3Havanu Kpairy nuHamiky 6ana 3a SOFA. Ilokazoso,
10 B MiATPYTi MaLliEHTIB, ¥ SKUX CENCUC AiarHOCTYBaIu
B HaJpaHHi TepMiHU, TOOTO 10 48 Toa, CMEPTHICTh OyJia
CYTTEBO HMXXYOI0, HixX y KOHTpoJsi — 13,6 ipotu 47,6 %;
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p = 0,02. Lle 3HOBY moBepTa€ 10 MUTAHHS TEPATIEBTUYHOTO
BikHa [63].

OKpeMuM HaIpsSIMOM CTaJIM JOCIIiIXKEHHsI, SIKi Hama-
TaJINCsl BiIOKPEMUTH BHECOK KOXHOTO KoMmIoHeHTa [AT-
Teparii. BaxJIMBUM TOMOBHEHHSIM CTaJlO JOCIIKEHHS, Y
SIKOMY Ha TJIi OTHAKOBOI CTePOIMHOI MiATPUMKHU MOPIBHSIIN
noBHuUil [AT-nakeT, oKpeMo TiaMiH Ta OKpeMO acKOpOiHO-
BY KuCIOTY [64]. Hait6inbl mocaimoBHUI CUTHAI KOPUCTI
MPOIEeMOHCTPYBaB caMe TiaMmiH: mokasHuku SOFA Oynu
BiporigHo HyxkuuMu uyepes 24, 48 1 72 rom; p < 0,001, a mo-
Tpeba B HopaapeHaliHi 3HUxXyBasacs mBuaiie. Yactora ge-
TaJIbHUX HACJIIKIB y TPYIIi TiaMiHy OyJia CyTTEBO HUXYOIO,
HiX Yy KOHTpoJIi — 28 npotu 60 %, Tomi K mist Bitaminy C
BUPaXXEHOI 10JaTKOBOI BUTOJU MOHAJ TiIPOKOPTU30H HE
BusiBWIM. OKpeMUM J1abOpaTOPHUM CUTHATIOM OyJia HUXKYa
KOHILIEHTpallisl JaKTaTy B KpoBi y rpyIi Tiaminy. [Ipote 1i
pe3yJbTaTy CJIiI TPaKTyBaTH 00epeKHO Yepe3 Mayry BUbip-
Ky i BiICYTHICTb JaHWX TIPO BUXiTHUI piBEHb BiTaMiHiB y
maiieHTiB [64]. Reddy Ta cmiBaBT. [60] TaKOX yCKITaTHUIN
iHTEepIIpeTAaLIilo, IIOPIiBHSABIIN TiIPOKOPTU30H, KOMOIHAIIiI0
3i cTepoinoM i mosry TAT-cxemy. [xHe nocrimkeHHs BKasye,
1110 OKpeMi KOMITOHEHTH MOXYTb MO-Pi3HOMY BIUIMBATH Ha
cTalii3allilo cTaHy, ajie yepe3 Majy BUOIpKYy BOHO He J10-
3BOJISIE 3pOOUTH OCTATOYHiI BUCHOBKU IIIOAO CAMOCTiiiHO1
pOJIi KOXKHOTO Tpernapary.

HaiiGinbuie Ha TOIf MOMEHT KUTaCbKe MOABIMHE Cire
paHIOMi30BaHe KOHTPOJIbOBAHE JOCIIKEHHSI, SIKE OXOTU-
J10 426 MALi€HTIB i3 CENTUYHUM LIOKOM, IiarHOCTOBAHUM Y
Mexax 12 rof, mpoaeMOHCTPYBaIO MOCIiIOBHO HEUTpalb-
HUIi pe3yabTar. 90-1eHHa JeTalbHICTh CTAHOBUJIA OJIU3bKO
40 % B 000X rpymax, i KoJAeH aHaJji3 MiArpyI He BUSIBUB
nepeBar paHHbOTO BBeneHHs1 [AT nornpu nepesaxHo ab10-
MiHaJbHe mkepesnto iHdexiii [59]. TTicas nosiBu pe3ynbraTiB
VITAMINS, ACTS i VICTAS neiiTpanbHuii curHaji OyB
MiITBEpIXKEHUI 111e OJHUM PaHAOMi30BaHUM JOCIiKEeH -
HaM — HYVITS [65]. ¥ uboMy 6araTolieHTpOBOMY Bif-
KPUTOMY MparMaTUYHOMY BUMIPOOYBaHHI 3 TBOMa TpyraMu
MOPIBHSIHHS, IIPOBEIEHOMY B YOTUPbHOX BiIAiICHHSIX iH-
TeHcuBHOI Teparii Kartapy, 6yso pangomizoBaHo 106 mo-
POCIMX MALLEHTIB i3 CENTUYHUM ILIOKOM, SIKi TOTpedyBaIu
BBEJIEHHSI HOpaJpeHaliHy B 103i > 0,1 MKr/Kr/XB 11oHali-
MeHIIe TIpoTaroM 6 ro. JlocmimkyBaHil pexkiM BilmoBigan
knacuyHiil cxemi I'AT. IlepBuHHa KiHIleBa TOUKA — TOCITi-
TaJbHa JIETATbHICTD 10 60-1 1061 a60 1O MOMEHTY BUITHC-
KM — He MaJla CTaTUCTMYHO 3HAUYIIMX BiAMiHHOCTE MixX
rpynamu: 28,3 nipotu 35,8 %; p = 0,40—0,41. ITics mo-
MpaBKM Ha TSKKICTh cTaHy 3a mikano APACHE Il i ueHtp
paHIoMi3allil CITiBBiAHOIIEHHS 11aHCiB cTaHoBmIOo 0,69. Tak
caMo He 3a(iKCOBaHO MEePEKOHINBUX PO30iKHOCTEN IIOI0
TPUBAJIOCTI BA30IPECOPHOI MiATPUMKHU Cepell Malli€HTIB, SIKi
BVOKWIM, TPUBAJIOCTI IITYYHOI BEHTWISLIT JIETeHb, TOTPEOUn
B HUPKOBO-3aMiCHili Teparnii adbo auHamMiku 6ana 3a SOFA
yepes 72 roa. OcobnuBy iHTepIipeTaliifHy Bary MaloTh 00-
MEXEHH$ 11bOT0 BUMPOOYBaHHS: MOT0 TOCTPOKOBO MPU-
NUHWIN Yyepe3 Opak ¢hiHaHCYBaHHS i HMOBiIpHY MapHICTh
MOIAJIBIIIOTO HA0OPY Mic/sd MyOTiKallii OUTbIINX HEUTpab-
HUX JOCJIiIKeHb. BinTak fioro pe3yabTaT JIUIIE MOCUIIN
BUCHOBOK TIPO BiZICYTHICTh BiITBOPIOBAHOI YHiBepCaJlbHOI
kopucti [AT-Tepamnii B HeceJleKTUBHilA OMYJISILIi1 MalliEHTIB
i3 CENTUYHUM ILLIOKOM [65].

JonatkoBO HeUTpaJbHUI CUTHAJ MiATBEPANIIO IBO-
LIEHTPOBE BiIKPUTE paHIOMi30BaHEe MiJTOTHE AOCTiIKEHHS
Metabolic Resus RCT, y sikomy 24 nanieHTiB pO3MOiIININ
Ha TPYNU CTaHAZAPTHOI Tepamii Ta KOMOiHOBAaHOTO JIiKY-
BaHHS BiTaMiHAaMU U TiApOKOPTU30HOM. BunpoOyBaHHS
MPUMWHUINA AOCTPOKOBO uepe3 maHaemiro COVID-19 i
pe3yJbTaTh MPOMiIXHOTO aHali3y, 110 BKa3yBajlu Ha Hello-
LIUTbHICTh MONAIBIIOro Habopy. Y 11iit poOOTi He BUSBICHO
CTaTUCTUYHO 3HAUYIIMX BiAMiHHOCTEH 1010 28-aeHHOT
JIETAJbHOCTI a00 TEeMITiB 3HMXKEHHS 031 Ba30IIPECopiB,
xoya y rpymni I'AT cepenHsi TpuBaidicTh MITYYHOI BEH-
TUJISLIL JereHb Oysia MmeHIow — 8,0 mpotu 22,3 nodu;
p = 0,04. Cami aBTOpHM 3aKJIMKAIOTh A0 00EPEKHOT iHTep-
MpeTallii yepe3 May BUOipKy Ta CyTTEBO Oibly MOTpeOy
B XipypTiYHMX BTPY4YaHHSIX y KOHTPOJbHIN rpyni — 75
npotu 16,7 % [66]. Ille no ¢pinaabHOI My6aiKaii pe3ysb-
TaTiB OHOBJIEHUN CTaTUCTUYHUUN MJaH BUNIPOOYBAHHS
VICTAS netanbHO cTaHAapTU3YBaB JIOTIKY OLIIHKM eheK-
Ty. IlepBUHHOIO KiHII€BOIO TOUKOIO BU3HAYMIU KiJIBKICTh
MOCJIiIOBHUX JIHIB 0€3 MITYYHOT BEHTUJISILLIT JIeTeHb i Ba-
30MpecopHOi MiATpUMKHU mpoTsiroM 30 ni6. I[Tpu 1ibomy
cMmepTh nanienTa g0 30-ro nHs abo moTpeda B MiATPpUMIIL
Ha 30-Ty 100y aBTOMaTUYHO O3HA4Yaau HYJbOBUIA TTOKa3-
HUK JIHiB, BUIBHUX Bill BTpy4aHb. ¥ IIbOMY X IIJIaHi HaIe-
pen BU3HAYMJIM TOAATKOBI KpUTepil, Taki sSIK 3MiHa Oana
3a SOFA 1o 4-i no6u, nepedyBaHHS B cTalioHapi, IHi 6e3
Ieipito abo KOMM Ta JOBIOCTPOKOBI HEIIpOKOTHITUBHI
HACJiKHU, 1110 MiIKPECIE BUCOKY METOMOJOTIYHY JUC-
LUILTIHY OCTiIXeHHSs [67].

[loniOHY HEOAHOPIAHICTh pe3yabTaTiB MiATBEPAUB i
orisan Reinert Ta cmiBaBT., y SIKOMY aHaJi3yBajlu 3acToO-
CyBaHHS aCKOPOIiHOBOI KUCJIOTY I TiaMiHy 1103a MexKaMu
JKOPCTKOI IOoTpifiHOI KoMOiHalii. I MoHOTepaIlii BiTa-
MiHoM C omucyBaayd CKOPOYEHHS Yacy IATPUMKU Ba30-
npecopaMu, NpoTe MacIITaOHillli BUITPOOYBaHHS HE TTif-
TBEPOWIN CTa0LIbHOTO e(heKTy Ha «TBEpdi» KiHIIEBi TOUKM
[68]. Okpemi MeHIIT HOCIIIKEHHS TAKOX IEMOHCTPYBAIA
cynepewinBi pe3yabraTu. JIniie ogHe HeBeIUKe TOCTiIKeH-
HSI TIPOJIEMOHCTPYBAJIO BUPAXKEHUI KITHIUHWUI CUTHAI 3
MEHIIIOI BHYTPIITHbOJIIKAPHSIHO JieTalbHicTIO — 10,3
nipotu 37,9 %; p = 0,014, mpoTe 11i BUCHOBKH MTOTPEOYIOTh
06epexHOoCTI yepe3 crietndiky BUOIpKHY 3 MepeBaKaHHSIM
CETNTUYHOTO IIOKY BHACTINOK TpaBMu [69]. ¥V mocrimkeH-
Hi Sharma Ta cniBaBT. [70], y IKOMY TTPOBOJIMJIOCS TIPsI-
Me nopiBHsHHS AT 3 MOHOTepami€ro riApoKOPTU30HOM,
I0JaTKOBa KOPHMCTh KOMOiHAIIil TAKOX 3aJuIIagacs 00-
MexXeHo10. JIeTalbHICTh y BilAiJIeHHI iHTEHCUBHOI Tepartii
(ICU) cranoBuna 70 % y xoHtposti potu 58 % y rpyri AT,
p = 0,26, a TOKa3HWKK TPUBAIOCTI IITYYHOI BEHTWIISLIT Ta
nepeOyBaHHS B peaHiMallii He MaJi CTAaTUCTUYHO 3HAUY-
mux po3oixkHocteli. Balakrishnan ta criBaBr. [71] BUusiBuiin
3MEHILEeHHS MOTpedu Y Ba3omnpecopax y crelu@iuHii rpymi
ricisionepauiiHuX TMali€HTIB, 1110 BKa3ye HA MOXJIUBUN
reMOJAMHAMIYHUUM CUTHAJ y BUOpaHuUX momyJsiisx. Ha-
pemti, ATESS [72] moka3aio, 1110 ImoegHaHHS BiTaMiHy
C i TiamiHy 6e3 riIpoOKOPTU30HY HE TOJIIIIYE MOKa3HUK
3Minum 6asa 3a SOFA. Lle miaTpuMye n1ymMKy IIpo HEAIEBICTh
YacTKOBUX KOMOiHalliii 6€3 TOUHOTO Bi0OpY Malli€HTIB i
0e3 ypaxyBaHHS TOT0, SIKYy caMe KOHTPOJIbHY Teparlilo BOHU
OTPUMYIOTH (TabJI. 2).
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V3aranpHIOIYM MAacHB paHIOMIi30BaHOI JIiTepaTypu, MOXK-

Ha chopMyJIIOBaTH TpY OCHOBHI BUCHOBKM. [To-niepine, [AT-
Tepallis He Ma€ MacIITaOHOIO i yHiBEpCaJIbHOTO BIUIMBY Ha
cMepTHicTb. [To-apyre, curHam MOI0 IIBUAIIOL cTabimi3aril
reMOIMHAMIK¥ Ta 3MEHILIEHHS BA30ITPECOPHOTO HaBAHTaKeH-
HS 3aJIMIIAETHCS OiojtoriuHo MpaBmpononionum. [1o-tperte,
BUpillIaJIbHE 3HAYEHHST MalOTh Yac MoYaTKy JiKyBaHHsI, CKJIa
KOHTPOJIbHOI TepalTtii Ta 0i010TiUHi 0COOIMBOCTI ITAIIEHTIB.

Oco06IMBO ITOKA30BMM € MeTaaHaji3 Somagutta

Ta CIiBaBT., y SKOMY IPU OKPEMOMY aHani3i § paHaoMizo-
BaHMX JOCJIIXKEHb HE BUSIBJIEHO 3HUXEHHS TOCIITaIbHOT
Yy peaHiMaIiifHOl JI€TaJbHOCTI, SIK i TPUBAJIOCTi epedy-
BaHHs B cTalioHapi. BonmHoyac came B paHIOMi30BaHOMY
mapi 30epiraBcsi CUTHAJ 1100 CKOPOYEHHST TPUBAJIOCTi
Ba30IPECOPHOI MIATPUMKUA — Yy CepeaHbOMY Ha 25,5 rom,
a TaKOoX MOJIIMIIeHHS IMoKa3HuKa 3MiHu 6ana 3a SOFA.

Tabnuys 2. Knro4osi KniHivHi gocnigxeHHs tepanii FAT i cyMidkKHUX peXrMiB npy cerncuci/centuiHoMy LLOKY

OocnigXXeHHs

Ou3aiiH i BUbipka

BTpyy4aHHs/
KOHTpOJ1b

YacoBun acnekrt

KnioyoBuii pesynbrat

TM30HY, n = 111

KOHTPOJIHO

OpHoueHTpoBe FAT-npoTokon npoTn | PaHHe BnpoBamkeHHs | MoBigoMneHo npo piske
Marik et al. [1] PeTpoCneKTnBHe iCTOPUYHOrO KOHT- NpoTOKoIy B KMIHIYHIA | 3HUXKEHHSA rpcniTaanoT
) JOCNIIKEHH:A «[0 — | POnto npakTuLi netanbHOCTI Ta WBKALLE Mo-
nicnsg», n = 47 NiNWeHHs opraHHoi yHKLT
Bigkpute PKO, AT + ctaHpgapTHe [NoyaToK MeHLLe HixX 30-aeHHa neTanbHiCTb Her-
Wani et al. [6] n=100 NiKyBaHHSA NpoTH Yyepes 24 rop Bif rocni- | TpansHa; Basonpecopu 75,7
) CTaHAapTHOr o NiKy- Tanisauji npotn 96,1 rof; KnipeHc
BaHH#A nakrary 56,8 npotn 41,8 %
BaraToueHTpoBe AT npotu rigpokop- | MegiaHa go ctapty [Hi xunTTs 6€3 Bazonpeco-
PKO, n=216 TU30HY 6nm3bko 12,1 rog; oo- | piB fo 7-i 4O6U He Bigpi3Hs-
VITAMINS [28] nyckanacbh 3atpumMKa | nucs; 28-0eHHa netanbHicTb
0o 36 rog Big ge6ioty | 22,6 npotn 20,4 %
LLIOKY
PaHpowmizoBaHe fo- | Meta6onivHa pe- CepepgHivi 4ac oo Lsnawmin pesepc LLOKY: 34
cnigxeHHs, n = 137 | cycumTtauis npotu nepLuoi [o3un 6nnM3bko | NpoTK 54 rof; Basonpecopu
ORANGES [29] KOHTPOJIO 9,9 rog 27 + 22 npotun 53 + 38 rog;
neTanbHiCTb 6€3 3HavyLLoi
pisHuMUi
BaratoueHTpoBe Ackop6iHoBa kucnota | PanHint ICU-koHTekeT; | 3MiHn SOFA 3a 72 rog He
3acninnexe PKQO, + rigpOKOPTU30H + OLjiHKa NPOTAroM nep- | BiApPi3HANUCSH; HUPKOBA
ACTS [56] n =200 TiaMiH KOXHi 6 rog Lnx 72 rog HepocTaTHICTb i 30-geHHa
npoTarom 4 pi6é npotn neTanbHICTb HENTpanbHi;
nnaue60/KOHTPOIo HEBENVKUI CepLEeBO-CyaANH-
HWUIA curHan
MNopginHe cnine AT npotu nnauebo/ | PaHpomizauis y mexax | OHi 6e3 LLIBJ1 i Ba3onpeco-
VICTAS nnaue60-KOHTPOSbO- 3B|/|L|al7|Ho'!' Aonomoru 24 rop B_i_,q no4atky piB: 25 npotu 26; 30-geHHa
30, 62] BaHe 6araToLeHTpo- | 3 MOXIMBICTIO Bi- opraHHoi AMCAYHKLi; | neTanbHicTb 22 Npotn 24 %
’ Be PK[, 43 ueHTpK, | KpUTUX CTepoigis MefiaHa oo nepLuoi
n =501 [o3n 6nnabko 14,7 rog
MpocnekTuBHE A0- AT npotu ctaHpapT- | MNMepwa gosa B mexax | BHyTpiluHbonikapHsaHa
VICTOR [61] CnigXeHHs, n = 90 Hoi Tepanii 6 rof Big no4aTky netaneHicTb 57 npotu 53 %;
LLIOKY peBepc oKy 34,6 npoTn
45,4 rog
MopngiriHe cnine AT npotu koHTpomto | CenTuYHMI LWOK fdia- 90-geHHa neTanbHICTb
Lyu et al. [59] PKO, n = 426 FHOCTOBAHO B MeXax 6n13bko 40 % B 060X rpy-
12 rop nax; nigrpynu 6e3 nepesaru
MopiBHANbHe pocni- | FAT-nakeT, TiaMiH, PaHHi yacoBi To4kun HannocnigoBHiwwni curHan
Nandhini et al. | [KeHHA KOMNOHEH- | ackopb6iHoBa KucrnoTa | 24—72 rof y rpyni Tiaminy: Hux4i SOFA
[64] TiB Ha TNi CTepoifiB, | Ta KOHTPOIb i noTpeba B HoOpaapeHarniHi;
n=_84 netanbHicTb 28 npotn 60 %
BaratoueHTpoBe KnacnyHa F'AT-cxema | MauieHT notpebysanu | MlocnitanbHa neTanbHICTb
HYVITS [65] BigKpuTE Nparma- NpoTW 3BMYaNHOI fo- | HopagpeHaniHy > 0,1 [o 60-i pobun 28,3 npoTn
TnyHe PKO, n =106 | nomoru MKI/Kr/xB WwoHanmeH- | 35,8 %, p > 0,05; BTOPUHHI
we 6 rog TOYKM HEUTPanbHi
PK[ BiTamiHHOi kOM- | Bitamin C + TiamiH PaHHs centnyHa no- YCyHeHHs aediuuTty Bitami-
ATESS [72] 6iHauji 6e3 rigpokop- | npotn nnaue6o/ nynsuis Hy C He cynpoBogXyBanocs

MOMINLUEHHAM KNiHIYHNX
Hacnigkie a6o SOFA

lMpumitka: WWBJ1 — wTy4YHa BeHTUNSALIS1 IereHs.
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Lle BnucyeTbesa y cydacHe 6aueHHs [AT sk moTeHmiitHO
reMoJIMHaMiYHO KOPUCHOTO BTpYUYaHHs, ajie He SIK YHiBep-
CaJIbHOI Tepallii, 1110 TapaHTOBAHO 3HIKYE CMepTHICTS [10].
V MertaaHami3i Zayed Ta CIiBaBT. 3ayBaxkeHO, 1110 HaBiTh CyTO
paHIOMi30BaHUIT MacKB OyB BHYTPIIIIHHO HEOTHOPIAHUM
3a TIOMYJISILIIEI0 Ta KOHCTPYKILIEID KOHTPOJbHUX TpyII [12].
Llto iHTeprpeTallilo MiACUJIIOE OIS, MPUCBSIUYEHUI caMe
TiaMiHY: Y HbOMY YOTHPHY BUIIPOOYBaHHS TTOBiIOMIUIH IIPO
MOJIIMIIIEHHS KJIipEeHCY JIAaKTaTy, ajie CTabiIbHOTO eheKTy
1IOJI0 JIETAJIbHOCTI HE IMIPOAEeMOHCTpOBaHO [33].

OTxe, cyyacHa J0Ka30Ba 0a3a He MiATPUMYE PYTUHHE
3actocyBaHHs1 [AT-Tepamii sIK yHiBepCaJIbHOTO CTaHIap-
Ty TSI BCiX MAILIi€EHTIB i3 ceNTUYHUM IIoKoM. BomHouac
BOHA HE BUKJII0YAE MOTEHIIITHOT KOPUCTIi B GiosioriyHo abo
KJIIHIYHO BimiOpaHMX MiArpymax, 30KpeMa IIpu paHHbBOMY
cTapTi JiKyBaHHS, HasIBHOCTI MeTaboJIiuHOTrO AedilnTy,
BUpaXeHiil Ba30MPeCOpHili 3aJ1e3KHOCTi a00 crierugpigyHOMY
eHpotuti cericucy. CaMe TOMY MOJAIbIINI PO3BUTOK 1IOTO
HampsMy Ma€ 3MilllyBaTUCS Bill MePEBipKU «CepeaHbOIO
edeKTy» B HECEJIEKTUBHIl TOMYJIsALiT 10 cTpaTUdikoBaHUX
NOCHIIKEHb, y SIKUX TepareBTUYHE BiKHO, OiomMapKepu Ta
OioJioriyHMit TIpodiib Mali€eHTa OyoyTh 3a30ajleriab iHTe-
rpoOBaHi B IU3aiiH BUIPOOYBaHHSI.

CnocrepexHi, PeHOTUNOBI Ta OPraH-
cneundivyHi AHOAI3N

CrioctepexHi, (heHOTUIIOBI Ta OpraH-crielu@ivyHi aHa-
JIi3W HE CJIif pO3IJIsIaTH Julle K HeIOCKOHAIUI more-
PEIHUK PAaHIOMi30BaHUX JOCIIKEHb. [XHS IiHHICTh ITO-
JISITa€ B TOMY, 11O BOHU JOMOMOTJM OKPECAUTU KIiHiUHi
cueHapii, y akux naket IAT-Teparii Moxke OyTH HalOIbIIT
peieBaHTHUM, a TAaKOX BUSIBUTU TPYIU TALIIEHTIB, Y SIKUX
cepenHiil epeKT, HEIMOMITHUI Y 3arajibHili OIYJIsLIii, MOXe
TMPOSIBJISITUCST BUPaXeHile. ¥ KOropTHUX JOCTiIKEHHSIX
MPU CENTUYHOMY LIOKY, YCKJIAJHEHI! iHTpaabaoMiHa bHiil
iH(eKIIil Y1 cenTUYHil KapaioMionaTii MMOAEKyIU CIIOCTe-
pirajay mBUIIE 3MEHILEHHS Ba30MPECOPHOI MiATPUMKH
abo Kpally AuHamiky 6aza 3a mkanow SOFA, xoua 3Hu-
JKeHHS JIETAJIbHOCTI He OYyJI0 CTaOiIbHUM y BCiX poboTax
[48, 49]. OcobnuBo iHGHOPMATUBHUM Y 1ILOMY KOHTEKCTi €
aHauti3 Sadaka Ta criBaBT. i3 3icTaBJIEHHSIM 32 TOKa3HUKOM
cxuibHOCTI. [Ticis BUpiBHIOBaHHS IpyI 32 BiKOM, CTaTTIO,
noTpe0OoI0 B IITYYHIM BEeHTUISLII JIeTeHb, IIOKa3HUKAMU
APACHE III, APS, piBHeM nakTaTy i KpeaTUHiHY 3aCTOCY-
BaHHs KoM0OiHarii AT acouitoBagocs 3 BUpaXKeHUM 3HU-
JKeHHSIM JIETAJIbHOCTI Y BiJUIiJIEHHI iHTEHCUBHOI Tepartii.
BopaHouac 11e He CynpoBOIXKYBAJIOCS MOMIMIIEHHSIM LIUP-
X KJIiHIYHUX KiHIIEBUX TOYOK, SIK-OT IOTpeda B 3aMiCHiit
HUPKOBII Tepamii mpu TOCTPOMY IMOIIKOIKEHHI HUPOK,
KIUIBKICTh OHIB 0€3 pecIipaTOpHOI MiATPUMKHU Y1 TpUBa-
JIicTh rocmitanizanii. Takuii pe3yabraT 1o0Ope 1IIOCTPYE,
1110 CIIOCTEPEKHUI CUTHA KOPUCTI MOXe OyTH HaMOiIbIIT
MOMITHMM Ha paHHbOMY €Talli iIHTEHCUBHOI Tepartii, ajie He
000B’SI3KOBO TpaHC(OPMYEThHCS B CTAOLILHUI BUTpalll 3a
BCiMa KJIiHIYHUMU Hacaigkamu [54].

{10 70riKy 10JaTKOBO MiATBEPIKYE 3arajJbHOHAIIiO-
HajJibHA Koroprta Jung Ta CmiBaBT. i3 3iCTaBJIEHHSM 3a I10-
Ka3HUKOM CXWJIBHOCTI. Acolliallis MiX BHYTPilllHbOBEH-
HUM BBeJeHHSIM BiTamiHy C i HIXKUYOIO JeTaJlbHICTIO Oyia
CKOHIIEHTpOBaHAa He B yCiil momyssiiiii piBHOMipHO, a Ha-

camIiepen y Mali€HTiB BikoM moHan 70 pokiB, 3 iHIEKCOM
KoMmopbigHocTi YapsicoHa 3 i Bullle, MHEBMOHI€EIO, ypore-
HITaJbHOIO iH(EKIIi€l0, CEITUYHUM IIIOKOM i TOTpedoIo B
IITYYHI BEHTUJIALIL lereHb. HaToMicTh IIpu IIUTYHKOBO-
KUIIIKOBIM iH(eKIlil a00 3aMiCHili HUPKOBIii Teparii 4iTKoi
repeBaru B OCHOBHOMY aHaJli3i He criocTepiraiocs; y na-
LIIEHTIB 3 HUPKOBOIO MiATPUMKOIO CUTHAJ 3 SBJISIBCS JIUILIC
3a YMOBHU TPMBAJIOCTI BBeAeHHs Bitaminy C moHan 5 mi0.
CaMe Taka HEpiBHOMIpHICTh e(heKTy MiATPUMYE HE yHi-
BepcasibHy, a (PEHOTUITOBO- Ta KOHTEKCT-3aJIeXKHY MO/JIe/b
an’toBaHTHOI Teparii cericucy [50]. HaiiGinbin KOHKpeTHO
11€ TIPOIEMOHCTPOBAHO B OMHOLIEHTPOBIl peTPOCIIEKTUBHIM
KOTOPTi XipypriuHoi peaHimaltlii: cepen 125 gopocnux mnaiti-
€HTIB i3 CENTUYHUM IIIOKOM Ha TJIi YCKJIaJIHEHOI iHTpaao-
IOMiHAJIbHOI iH(EeKIIii IMic/IsI HEBiIKIJIaAHOTO OIIEPaTUBHOTO
KOHTpoJIto jxepena iHdekiii TAT-nporokost acoilitoBaBcst
3 KpallluM BiIHOBJIEHHSIM (PYHKIIili OpraHiB 3a 3MiHOIO Oaja
mSOFA 1o 7-1 1o6u Ta IIBUIIIMM 3MEHIIEHHSIM Ba3oIIpe-
COpPHOI MiATpUMKU. BogHoYac CTaTUCTUYHO 3HAYYIIIOIO
CKOPOYEHHS TPUBAJIOCTI TepeOyBaHHs B JIiKapHi YU Jie-
TaJIbHOCTI He BUSIBJIEHO. Lle 0cobaMBO BaXXIMBO, OCKIIBKU
WIILTOCS caMe TIPO XBOPUX ITiC/ISI XipypriuHOi caHallil ;Kepe-
J1a iHex11ii, a He Mpo 3arajbHy MOMYJISILi0 peaHiMalliiHUX
naiieHTiB [73]. JlonaTKoBy iHTeprpeTalliiiHy 1IiHHICTh Ma€
XipypriuHa KoropTa Malli€HTiB 3 pe)pakTepHUM CENTUUHUM
1okoM. Ilompu BiICYyTHICTb MEPEKOHIMBOIO 3HUXKEHHST
rOCHITAJIBHOI JIETAIBHOCTI B TPOCTOMY MixXKT'PyTIOBOMY T10-
PiBHSIHHI, aHaJTi3 3a MeTogoM Karmana — Meepa rokasan
HIDKYY 28-IeHHY i TOCIITalIbHY JIeTAIbHICTh y Yaci. Lle €
0COOJIMBO IIiKaBUM JJIs1 MOIYJISILIL 3 IepeBakHO abaoMi-
HaJIbHUM JKepesoM iH(peKIlii Ta BUCOKOIO YaCTOTOIO TSIK-
KOT'O TOCTPOTO MOIIKOIKEHHS HUPOK [45].

Oco6JuBy LiHHICTh MalOTh (DEHOTUIIOBI aHaJi3u,
OCKIIBKM BOHU JO3BOJISIIOTH TIEPENTHU Bill y3araJibHEHOI
OL[iHKY e(DEeKTUBHOCTI 10 MOIIIYKY I'PYI NAIiEHTIB 3 Pi3HOIO
OioJioTiuHOO BimmoBinmio Ha BTpydaHHs. Kim i cmiBaBT.
BUATWIIN TTATUIIM CETITUYHOTO IIOKY 3a TeMIIepaTypolo
TiJla Ta KiJbKiCTIO JEMKOIMUTIB i ITOKa3aau, 110 TPAEKTOPil
BiIMoOBiAi Ha Tepariio MOXYTh BiapizHaTucs [49]. Lo de-
HOTUIIOBY JIiHiIO CYTTEBO YTOUHUJIA OMHOLIEHTPOBA poboTa
You Ta cmiBaBT., y gKiil y 95 MaLi€HTIB i3 CENTUYHUM 110~
KOM 3a JIONIOMOT'OI0 MOJIETIOBAHHS I'PYIOBUX TPAEKTOPIid
Ha OCHOBI CepiliHMX BUMipIOBaHb JIiM(OLUTIB i IUTOKIHIB,
3okpema 1JI-6, IJI-10 i ®HIT-o, 6yno BumiieHO IBi iMyHHI
TpaekTopii [74]. Ipymna 3 BUILMMU CTapTOBUMU PiBHSIMU
MX OUTOKIHIB, ajie iX IIBUIKWUM 3HIDKEHHSIM 110 4-1 moou
acollitoBajacsl 3 HIXKUYOIO JIETaIbHICTIO Y BilIiIEHH iHTeH -
CHBHOI TepalTii, HIKJ010 28-I¢HHOIO JIETAIbHICTIO Ta OiIbIIT
BHUpPaXKeHWM 3MEHIIEHHSIM H03M Ba3oIpecopiB. Legouis
i CIiBaBT. MPOAEMOHCTPYBAIU Pi3HOCIPSIMOBaHI e(heKTU
TiaMiHy i1 acCKOpOiHOBOI KMCJIOTH B KJlacTepax, OTpUMaHUX
3a JIOIMIOMOTIOI0 JaTeHTHOro aHami3y [38]. ¥ cyKymHocCTi 1
JlaHi TIEPEKOHJIMBO CIIPOCTOBYIOTh YSIBJICHHSI PO CETICUC SIK
PO OAHOPinHY OiosnoriuHy nonynsiito. [TogiOHMIA migxin
OyJ10 TMATBEPIKEHO i B IIPOCIIEKTUBHOMY CYyOIOCITiIKeHHI
ORANGES, y sikomy pi3Hi iMyHOEGHIOTUIU XapaKTepu3y-
BaJIMCS BiIMiHHMMM PiBHSIMM IIPOKAJBILIUTOHIHY Ta Pi3HOIO
YacTOTOO MO3UTUBHUX TEeMOKYJIBTYP. ABTOPU TPaKTyBaJIu
11i BACHOBKU SIK OCHOBY 151 (pOpMyBaHHSI HOBMX TillOTE3
moao BubipkoBoi edpektuBHOCTI [AT-Teparmii [58].
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Opras-crneundiyxi Ta §izionorivyHi JOCTiIKEHHS 10~
MOBHUJIM 1110 KApTUHY, MMOKa3aBIIHx, 1110 MTOTeHLiiiHa KO-
pucthb AT MoXe IposIBIATUCS HE JIUIle Yepe3 BIUIMB Ha
JIETaJIbHICTD, a 1 yepe3 3MiHy KOHKPETHUX TaTtodiziono-
TriyHMX mpolieciB. Y poboTax, MPUCBIYEHUX CENTUYHIN
KapaioMionarii, 1yXe paHHil TTOYaTOK Tepartii acolliloBaB-
cs 3 KpallMuM 3MEHILEeHHSIM MOoTpedu y Ba3omnpecopax. ¥
MPOCIEKTUBHOMY TTOIBITHOMY CJTiTOMY paHIOMi30BaHOMY
MUTOTHOMY JOCHTiIKeHHI Wang Ta criBaBT. BUBYQJIU BILIAB
KOMOiHallii Ha MMOKA3HUKM A’ I3UKOBOI MiKPOLIMPKYJISI-
uii [75]. Y rpyni AT winbHicTh iepdy30BaHUX APIOHUX
CyIuH OyJjia BUIIOIO BxXe uepes3 4 i 24 rofd; 101aTKOBO I10-
KpalllyBaJIMCsl TIOKa3HUKW HUPKOBOI nepdy3ii 3a rTaHuMM
yabTpacoHorpadii 3 KOHTpacTyBaHHSIM, a PiBEHb JIaKTaTy
OyB HIKUYMM. HaBiTb K110 TaKi JOCITiIKeHHS HEAOCTATHHO
MOTYXHi I OLIIHKM JIETAIbHOCTi, BOHM BilMOBiAalOTh Ha
MPUHIMIIOBE MeXaHiCTMUYHE NMuTaHHs: «Yu 3MiHI0E Tepa-
mist came Ty narogiziosiorito, Ha sIKy BOHa CIIpssMOBaHa?»
[48, 60]. 3okpeMa, y KOropTi MaIli€HTIB i3 CENTUYHOIO Kap-
JIioMioIaTi€lo, 3iCTaBlCHIN 3a MOKA3HUKOM CXMJIBHOCTI,
TAT-npoToko:n aco1itoBaBcs 3 HUXKYUM PU3UKOM CMEPTi Ta
OLTBIIOI0 KiTBKICTIO THIB 0€3 IITYIHOI BEHTUJISILIII JIETCHD.
Oco00/11MBO MOKA30BO, 1110 TTOYATOK Tepartii B MexKax MepLInx
2 TOAMH BiJl BAHUKHEHHS 11I0KY CYITPOBO/IXXYBaBCs HaliBU-
1I0I0 YaCTOTOIO BiJlJTyUE€HHS BiJl Ba30MPeCcOpiB i HAWHMXKYOIO
JIETAJIbHICTIO TTOPiBHSIHO 3 Mi3HILLIKM TOYaTKoM [48].

Kinpka HOBUX poOIT pO3IINPIOIOTH IMCKYCiIO 3a MEXi
BHYTPILIHbOJIIKAPHSIHOI JIETATbHOCTI Ta KOPOTKOCTPOKOBUX
(i3ioIOriYHIX MOKA3HUKIB. Y TONEepeaHbO 3aIJIAHOBAHOMY
BropuHHoMY aHaui3i VICTAS He BUSIBJIEHO TIEPEKOHIMBOTO
MOJIMIIEHHSI KOTHITUBHMX, TICUXOJOTiYHUX YU (DYHKITi-
OHAJIbHUX Pe3yJIbTaTiB Y MAaIL€HTIB, SIKi BUXKWIM, 4yepe3 6
Micsuis [76]. Binblile Toro, 3acTocyBaHHsI KOMOiHalIii aco-
1i10BAJIOCs 3 HUXKYMMM MMOKAa3HUKAMU HETaitHOo1 mam’sITi Ta
BUIIMMM LLIAHCAMU BUSIBJICHHSI O3HAK MTOCTTPaBMaTUYHOTO
cTpecoBoro po3nany. Busse i crmiBaBT. mokasau, 1110 BUCOKi
piBHi aKTMBHOTO PEHiHY TiCHO acouiotoThcs 3 30-AeHHOI
JIETAJIbHICTIO, @ CUTHAJI Ha KOPUCTb JIiIKYBaHHS BULJISIIaB
CTIPUSITIIUBIIIIMM Yy XBOPUX 3 BUILIUM peHiHOM [44]. Stolarski
i CITiBaBT. 10/1alI0Th BAXJIMBY TPAHCSILIIAHY Napaielib; KOJIU
010JI0TisI CeTICUCY 3MIIYEThCS Bill aOIOMIHAILHOTO JIO Jie-
TeHEeBOro BapiaHTa, MOXKe 3MiHIOBATUCH i YYTJIMBICTb 110 JTi-
KyBaHHs [41]. BaxxuBo, 1110 yBara g0 JOBIrOCTPOKOBMX Ha-
CIIiOKiB OyJia 3akianeHa B qu3aitH BunpooyBaHHs VICTAS
Bin camoro nmoyatky [57]. Post-hoc aHani3 6ioperno3uropito
VICTAS migTBepauB, 110 caMe aKTUBALIisI peHiHOBOI JJAHKI
MOXe OYyTH OAHMM 3 HaWMEePCIEeKTUBHIILIMX iHCTPYMEHTIB
0ioJI0oTiYHOTO CTpaTU(iKyBaHHS MALEHTIB [44].

Y npoMy X TJTaHi BaXKJMBUM € BTOPMHHUU aHami3
ACTS, npucsstuenuii 90-nenHiit sskocti xutts [77]. Komoi-
Hallist acCKopOiHOBOT KUCJIOTH, TiIPOKOPTU30HY i TiaMiHy He
MPOAEMOHCTPYBaJIa NepeBaru 3a iHTerpaJibHUM MOKA3HU-
KOM sIKOCTi XUTTst SF-36, a TAKOX 32 10r0 OCHOBHUMM TICH-
XiYHUMU Ta pizunuHUMU cKiIagoBuMu. Lle Mae mpuHIIMIIOBE
3HA4YeHH I iHTeprperaii Bciei TAT-mitepaTtypu: HaBiTh
SIKIIIO OKPEMi MPOTOKOJIM IEMOHCTPYIOTh IIBUAITY CTaO1Ti-
3allil0 TeMOAMHAMiKM, 3MEHIIIEHHS Ba30IIPEeCOPHOI 3aJIeXK-
HOCTI 200 TMOJIMNIIEHHST MiKPOLMPKYJISITOPHUX TTapaMeTpiB,
11 HE 03HAYa€ aBTOMATUYHOTO MEePEeXOoay A0 KpalluX J10B-
TOCTPOKOBMX HACJIiJIKiB, OpiEHTOBaHMUX Ha TailieHTa [77].

OTxe, cnocTepexkHi, (PEHOTUIIOBI Ta OpraH-cIieniTHi
aHaJli3u MiATPUMYIOTh HE ifielo YHiBepcaslbHO1 e(heKTUBHOC-
1i TAT-Teparrii, a Oi1b1I 00EpEXHY i1 HAYKOBO ITPOAYKTUBHY
MOJIeJIb: TIOTeHIIilIHA KOPUCTh KOMOIHAIlii MOXKe 3ajieskKaTh
BiJ yacy movartky JIiKyBaHH:I, JpKepesa iHpeKIlii, opraHHOro
(beHoTUITY, IMyHHOT TPAa€EKTOPii, METabOJIYHOTO CTaHy Ta
OioMapkepiB, SIKi 103BOJISIOTH i1eHTHU(iKyBaTH MaLli€HTIB 3
HaMOLIBII iIMOBIPHOIO 0i0JIOTiYHOIO BiAITOBIIIIO.

MeTaaHaAiI3M T NPUYMHKN PO3BIXKHOCTEN
TXHiX BACHOBKIB

OpHi€lo 3 HAUMOMITHIIIIMX PUC JiTepaTypu, IPUCBSIUC-
Hoi [AT-tepanii, € Te, 1110 MeTaaHai3u, sIKi (HOpMaIbHO BU-
BYAJIM Ty>K€ CXOXi KJTiHiYHi MUTaHHSI, HEPIIKO TOXOAWIN 10
pizHMX BUCHOBKIB [21, 27]. YacTuHa po0iT nmpumycKaia 1mo-
TEHLIIiTHY KOPXCTh 00 OKPEMUX BTOPUHHUX KiHIIEBUX TO-
YOK, TOZI SIK iHIIIi ITiAKPECII0BaIN BiICYTHICTh JOCTATHLOTO
iH(opMaIliifHOTO 00CATY 3a JTaHUMU aHaIi3y ITOCIiTOBHOCTI
BUIIPOOYBaHb a00 BiICYTHICTb CTabLJIbHOIO BIUIMBY Ha KJIi-
HiYHO HalBaxJuBili Hacainku. [TpuunHa 1ux po3oix-
HOCTEl MOJIATa€ He JIUIIEe B CTATUCTUYHUX MiAXoaax, a 'y
MPUHITMIIOBO Pi3HUX MPaBUIAX BKITIOUEHHS TOCTIIKEeHb: Y1
MOEIHYBAIM aBTOPY PaHIOMi30BaHi i ciocTepexHi poboTH,
Yy aHaJi3yBaJIl MOPiBHSIHHS 3 TiAPOKOPTU30HOM OKPEMO
BiJl TOPiBHSIHb 3i CTAHJAPTHOO Teparli€lo, Y1 BKIOUYAIU
IOCJiIXKEeHHsT MOHOTepartii BitamiHoM C Topsia 3 BjlacHe
TpukoMIoHeHTHO [AT-cxemoro. [TokazoBruM npukiagom
€ MetaaHasi3 Kato Ta criBaBT., SIKWii BKJIIOYUB 9 paHIOMi30-
BaHMX KOHTPOJIbOBAHUX JIOCHI/I)KEHb 3 BiITHOCHO TTO/IiI0HU -
MU CXeMaMU BTpy4yaHHs: Haiyactime 1,5 r ackopOiHOBO1
KUCJIOTH KOKHi 6 rom, 100—200 mr TiamiHy KoXHi 6—12 rox
i 50 M TigpoKOpTU30HY KOXHi 6 ron. Came Taka By3bKa
ceJieKllis 6e3 3MilllyBaHHS 3 HEpaHIOMi30BaHUMU POOO-
TaMU Jaya OiIbII YiTKe yaBIeHHS mpo edekT maketa TAT
[78]. ¥ npakTUYHOMY CEHCIi 1ieii BUCHOBOK Y3TO/IKYEThCSI
3 poboToto Lee Ta criBaBT., 16 OCHOBHUMU OLIIHIOBAHUMU
KiHLIEBUMU TOYKaMU OyJIiM CMepTh, MoTpeda B HUPKOBO-
3aMiCHili Tepallii, TPMBaIiCTh Ba30IIPEeCOPHOI MiATPUMKHU,
3MiHM 3a mKanao SOFA, kiipeHC MpoKaIblIMTOHIHY Ta
TPUBAIICTh IepeOdyBaHHs y BiIiJIeHHI iHTEHCMBHOI Tepaitii.
[Mompu Taky MIMPOKY NMaHes b pe3yabTaTiB, aBTOPU HE 3MO-
[JIM TATBEPAUTH NIEPEKOHIMBY KIIiHiuHY riepeBary [AT Hang
CTaHJIAPTHOIO Tepartieto [79].

[Toka3o0BUM MPOMiKHUM y3araibHEHHSIM MiX paHHIMU
OINTUMICTUYHMMU pOOOTAMM Ta Mi3HIILIMMMU OiLTBII CTpUMa-
HUMM MeTaaHa/li3aMU CTaB CUCTeMAaTUYHUI OTJISII, SKUI
BKJTIOYMB 13 gocmimkeHb — 6 paHAOMi30BaHUX KOHTPOJIbO-
BaHMX JOCIIIKEHbB i 7 CIIOCTepeXXHUX pooiT, 3araioMm 1559
nauieHTiB [22]. ABTopu oKpeMo cTpaTudikyBalu pe3yib-
TaTH 3a JM3aiiHOM JIOCJIIKEHHS i ITOKa3aan, 110 CUTHAaJI
KOPHUCTI KOHILIEHTPYBaBCs HacaMIiepel y paHHiX ¢i3iojo-
riYHUX KiHIEBUX TouKaX. Y paHmomizoBaHomy 1api TAT
acolitoBanacs 3i CKOpOUEHHSIM TPUBAJIOCTI Ba30MPECOPHOT
miaTpumku Ha 14,68 ron (95% I Bin —24,28 mo —5,08;
P =0,003) i 3i 3Menmennsam 6ana 3a SOFA npotsirom nep-
mux 72 ronuH (cepenHs pisauusg —0,86; 95% A1 Bim —1,32
no —0,40; P < 0,001). BomHouyac mepeKOHJIMBOI ITlepeBaru
LIOA0 JIETaTbHOCTI B paHAOMi30BaHUX OCIIIKEHHSIX HE
OTpUMaHO. Y MiArpyIoBOMY aHaJli3i CKOpOUEHHSI Ba3oIlpe-
COPHOI MIATPUMKHM criocTepiranocs npu nopiBHssHHI [TAT
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3i CTaHZAPTHOIO Tepallielo ado 1ianedo, ajie He 3 MOHO-
Tepami€lo riipokKopTu3oHoM. YactoTa HebaxkaHUX SBUILL
CTaTUCTUYHO 3HAUYIe He 3pOocTalia, IPOTe aHalli3 MOCi-
JTIOBHOCTI BUITPOOYBaHb 3aCBiTUNB, IO IS OLTBIIOCTI KiH-
1IEBUX TOYOK HasIBHUI iH(opMaliiiHuii 0OCST 3aIuIaBcs
HemocTaTHIM [22].

IHIIMM BaXKJIMBUM JIKepesioM po30iKHOCTe MixK MeTa-
aHaJi3aMM € iepapxis KiHIIeBMX TOYOK. SIKIIIO enrMHO 3HA-
YYIIUM Pe3yIbTaTOM BBaXKaTu CMEPTHICTh, BUCHOBOK I1IO/IO
T'AT-Tepamii Oyzne nepeBaXkHO HETaTUBHUM a00 HEUTpasb-
HUM. SIKIII0 K ypaxoByBaTH LIBUIKICTh BUBEIEHHSI i3 I1IOKY,
nuHamiky SOFA, HUpKOBI KiHIIEBi TOUKU a0 Ba3oIpecop-
He HaBaHTaXXeHHs, iHTepIIpeTallis cTa€ 0araTOBUMipHOIO.
[1st cericucy Taka 6araTOBUMipHICTh OCOOJMBO BaXKJIU-
Ba, OCKIJIBKM 4acOBUM (paKTOp, TSKKICTh CTaHY, BUXiTHUMA
nediuunT BiTaMiHiB i craHmapT 6a30BO1 iIHTEHCUBHOI Tepa-
mii CYTTEBO BIUIMBAIOThH Ha Pe3yJIbTATUBHICTb OyIb-sIKOTO
am’1oBaHTHOTrO BTpydaHHS [27]. Oco0JIMBO MOKA30BOIO €
po6ota Fong Ta cmiBaBT., y sKiii 34 paHgOMi30BaHi KOHT-
pObOBaHI JOCTimKeHHs 3 9992 nopocanmu naiieHTaMu
Oy/IM mpoaHasli30BaHi 3a TOMOMOIOI0 MEPEXEBOro MeTa-
aHamizy [25]. ABTopu moKasajiu, 10 IIPU OLiHIII KOPOTKO-
CTPOKOBOI1 JIETAJIbHOCTI CUTHAJI KOPUCTI CITOCTEPIraBcst st
aCKOpOiHOBOI KMCJIOTU SIK OKPEMOTro KOMITOHEHTA i s
KOMOiHaIIii TITIOKOKOPTUKOINY 3 (hJIyIPOKOPTU30HOM, ajie
JIMIIE MOENHAHHS 3 (hJIyAPOKOPTU30HOM acolliloBaIoCs Ta-
KOX 3i 3HUKEHHSIM JIOBFOCTPOKOBOI JieTalbHOCTI. BogHouac
caMme MIIOKOKOPTHUKOII, a He acKOpOiHOBa KMCIOTA YU Tia-
MiH CTaTUCTUYHO 3HAYYIIIe CKOPOUYBaB yac 10 cTabdii3alil
reMOJMHAMiKM i TpUBaTiCTh MeXaHiuHO1 BeHTWsLil. He
MEHIII BaXJIMBO, 110 B YYTJIMBICHOMY aHaJli3i Micjisa ooMe-
JKEHHST TOCTIiIKEHHIAMHM, MpoBeaeHUMU mmiciist 2016 poky,
edeKT acKopOiHOBOI KMCIOTH BXKe HE 10CsTraB CTAaTUCTUYHOI
3HAYYIIOCTi [25].

CaMe pi3HUIIS B iepapXii KiHIIEBUX TOYOK TMOSICHIOE,
yomy IAT-Tepamis yacriie 1eMOHCTPY€E BIUIUB Ha paHHI
¢iziojoriyHi MOKa3HUKM, HiX Ha «TBepi» KJIiHiYHI Ha-
ciainku. ¥ meraaHanizi Assouline Ta cIiBaBT., SKUI OXOIHUB
8 paHIOMi30BaHUX KOHTPOJbOBAHUX MOCIIIKEHb, aBTOPU
MoKa3ajJiu CTaTUCTUYHO 3HAYyllle, ajie KiJIbKiCHO IMoMipHe
noxinmeHHs mokazHuka SOFA mpotsrom 72 rom Ha Tii
TAT-Teparii (cepentst 3BaxeHa pizauiist —0,82; 95% J11 Bin
—1,15 mo —0,48), a TaKOoX CKOpOYEHHS TPUBAJIOCTIi Ba30-
MPECOPHOI MiATPUMKHM NTpUOIM3HO Ha 15 roa. BonHouac rie-
peBaru 11010 HUpKOBUX (PyHKIIiH i 28-1eHHOI JIeTaJIbHOCTI
He Oy1o0 BusaBieHO. OCOOIMBO BaxKJIMBO, 11O aHAJII3 TTOCITi-
JIOBHOCTI BUIIPOOYBaHb Y 11ili poOOTi MiATBEPAUB 1OCTAaTHIl
iH(opManitiHuit o0csr it 3minu 6ama 3a SOFA Ta TpuBa-
JIOCTi Ba30IPECOPHOI MiATPUMKHU, ajie He IJIs CMEPTHOCTI
[80]. IMonioHmit mpodinb pe3yabTaTiB CIIOCTepiraBcs i B
orsiai Somagutta Ta CIiBaBT., y IKOMY B paHIOMi30BaHOMY
1api He MiATBEepAKeHO 3HMXKEHHS TOCIiTaIbHOI JIeTalb-
HOCTI, HATOMICTb Bil3HAY€HO CKOPOYEHHS Ba30IIPECOPHOI
3asiexxHocTi. Lle miaTpumye 1ymMKy, 110 MOTeHUIHHUI eheKT
TAT MmomndikyeTbcsl He BiKOM SIK TaKUM, a (PeHOTUIIOM
IIIOKY, YacOM ITOYaTKy Tepallii Ta BUXiTHOIO 0i0J0TiYHOI0
HeOomTHOpiAHiCcTIO Tommyrsaiii [10].

Oco01MBO LIHHUM [1J1s1 YTOYHEHHSI 1€l KapTUHU € MeTa-
aHaJi3 Yao Ta CIiBaBT., IKWi1 00MeKMUBCS JIUILE paHAOMi30-
BaHUMU KOHTPOJbOBAHUMU JOCTiIKeHHs MU [81]. ABTOpH

IoKa3ajau, 10 KOMOiHaIlis BiTaMiHiB 3 TiIpOKOPTU30HOM
a00 0e3 HbOrO He 3HMXKYBaJIa KOPOTKOCTPOKOBY JIETATIbHICTh
nopiBHgHO 3 wiaue6o (RR 1,02; 95% 11 0,87—1,20), ane
acollitoBajiacst 3i CTaTUCTUYHO 3HAYYIIUM 3MEHIIEHHSIM
ASOFA Tta ckOpoYeHHSIM TPUBAJIOCTi Ba30MPECOPHOI MMiI-
TpUMKM (cepenns pisHuus —22,11 ron). JlonaTkoBo aHai3
MOCJIiIOBHOCTI BUIIPOOYBaHb 3aCBiMUMB, 1110 1JISI KOPOTKO-
cTpoKoBoi JieTambHOCTI Ta ASOFA mopanbini paHIoOMi30-
BaHi JTOCJIDKeHHST HABPSIA YU 3MiHSITh TOJIOBHUI BUCHO-
BoK. OTXe, 111 poOOTa MiAKPITIIIOE Te3Y, 110 HANCTINKIIIIiA
curHan [AT-tepamnii 1eXuUTh y TJIOIIMHI paHHBOTO (hi3io-
JIOTiYHOTO TIOJIIIIIEHHs, a HE BiITBOPIOBAHOI'O 3HMKEHHS
CMEPTHOCTI.

Haii6inbin 3BaxkeHe y3araJbHEHHSI ME€TaaHaJTiTUMHOTO
1Iapy IOJISITa€ B TOMY, 110 MOJIrBa Kopucth [AT-Teparrii
€ MEHIIOI0, OiJIbIIT YMOBHOIO i OiJTbIII KOHTEKCT-3aJIEXKHOIO,
HiX 1Ie IpuITycKagocs croyatky. KoMnoHeHTHi it MepexkeBi
MeTaaHaJIi3¥ MiIKa3yloTh, IO Pi3Hi eJeMeHTH KOMOiHalIil
pOOJISITH HEPIBHOMIPHUM BHECOK Y KJIiHiUHi Ta (iziooriu-
Hi pesyabratu [21, 27]. Lo Te3y KOHKpPETU3y€E MeTaaHai3
Sudaryadi ta cniiBaBT.: ipu mopiBHsiHHI AT 3 MoHOTeparti-
€10 TiIPOKOPTU30HOM HE BUSIBJIEHO CTATUCTUYHO 3HAYYIIOT
Pi3HUIII IIIOAO0 CMEPTHOCTI, X04a aBTOPU MiIKPECIUIN CKO-
pOYEHHS TPUBAJIOCTI IepeOyBaHHS Y BilAiIeHHI iIHTEHCUB-
HOI Tepartii Ta BAKOPUCTAHHSI ITYYHOI BEHTUJISALLT JIeTeHb
[55]. IToniGHy J0riKy ittocTpye pobota Zayed Ta CIiBaBT.,
y AKill EIMHUM CTaTUCTUYHO 3HAUYYIIUM CUTHAJIOM OYJI0
OinbIl BUpaxkeHe 3HMKeHHs 6ana 3a SOFA Ha 3-Tio 100Y.
BoaHouac aBTopu HaroJ0CuIu, 11O IS CMEPTHOCTI HasIB-
HUIi 00CSIT TaHUX 1e HE JO3BOJISIB OCTATOYHO BUKJIIOUUTH
HEeBEJIMKUIi, aje peanbHull edekT JikyBaHHs [12]. [Toka-
30BUM MiICyMKOM cTaja pooota Shi i Tie, y sKiit po3miieHO
paHAOMi30BaHi KOHTPOJIbOBaHI TOCIiIKEHHS Ta KOTOPTHi
CITIOCTEPEXKEHHSI: Y KOTOPTHUX pOOOTaxX CIIOCTEepiraBcs 3Ha-
YHO ONTUMiCTUYHILIUIA CUTHA IIOAO JETaATbHOCTI, TOAI SIK
Yy paHOOMi30BaHOMY IIapi IiATBepIKyBaIOCs Juiie dizio-
JIOTiuHe ToJinieHHs [82].

KommnoneHTHU# MepexXeBuUii MeTaaHalli3 IokKa3as, 1110
B 43 paHIOMi30BaHUX KOHTPOJIBOBAHUX TOCTIIKEHHSIX Me-
TaboJliuHa pecycuMTallisl He acollifoBajiacs 3i 3HUKEHHSIM
JIOBTOCTPOKOBOI JIeTalbHOCTI. BomHouac nuiiie gonaBaH-
H$ TJIIOKOKOPTUKOIAY OyJio MOB’s13aHe 3i CKOPOUEHHSIM
TPUBAJIOCTI Ba30IPECOPHOI MIATPUMKU I TIepeOyBaHHS Y
BiIiJIeHHI iHTEHCUBHOI Teparlii, TOAi SIK MePeKOHINBOrO
BHecKy BiTamiHy C a0o TiaMiHy B MOJIMIIEHHS BUXXUBA-
HOCTi He moBeaeHO [26]. 30BHIIIHIM KOHTPATYHKTOM €
MeTaaHaJli3 3aCTOCYBaHHsI BHYTPilIHbOBEHHOTO BiTaMiHy
C, y IKOMY aBTOPM MOKa3aJIM pO30iKHICTh MiXK pexXmMa-
MU: MOHOTEPaITisT acoIliloBajacs 3i 3HIKEHHIM 28-IeHHO1
neranbHOCTi (RR 0,69), Toni ik KOMOiHOBaHa Tepartisi He
nemoHcTpyBasia Takoro edpekty (RR 1,03) [83]. Lle migcu-
JIIOE TiIMoTe3y, 1110 J0AaBaHHS TiIpOKOPTU30HY I TiaMiHy
He 000B’SI3KOBO MOCWIIOE eheKT aCKOPOiHOBOI KUCIOTH,
a B YaCTHHI ClIeHapiiB MOXe pO3MMUBATU CUTHAJ MOTEH-
miiHo1 KopucTi. Ille oguH MeTaaHami3 paHIOMi30BaHUX
MOCJTiIXKeHb TOTO X POKY IMiATBEPAXB, 11O B MiATPYIIi 103
25—100 Mr/kr/mo0y Bitaminy C criocTepirasiocst 3HUKEHHS
KOPOTKOCTPOKOBOI JIETAJILHOCTI, TOJI SIK JJII KOMOiHOBA-
HUX PEeXHUMiB MiATBEePIKyBaBCs Juille e(PEKT 1I0A0 TUHA-
Miku SOFA [84].
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Oco0IMBO MOKA30BUM € MeTaaHai3 8§ paHIOMi30BaHMX
KOHTPOJIbOBAHUX JOCJIIKEeHb, 1110 OXOMUB 1572 nalieHTiB.
BiH He BUSBUB 3HM:KEHHS aHi 3arajibHOI, aHi TOCITiITAJIbHOI
JIETAJIbHOCTI, a TaKOX HE MOKa3aB BIUIMBY Ha TPUBAIICTh
Ba30IIPEeCOPHOI MiATPUMKHM, X04a aBTOPU 3ayBaXKUJIU, 1110
HeoOXimHU# iHhopMaLiiHUIT 00CST IJIsT BIEBHEHOTO BU-
CHOBKY IlIe He OyB gocsirHyTuii [85]. [ToniOHuii pe3ynbraT
HaBeIeHO i B MeTaaHaIi3i 7 paHIOMi30BaHUX KOHTPOJIbO-
BaHUX OOCTiIXKeHb, y sskoMy [AT-Tepamisi He 3HMKyBasia
JIETAJIbHICTD, aJIe acoIliloBajacs 3i CKOPOUEHHSIM Ba30Ipe-
copHoi miaTpuMku Ha 17,75 ron [86]. BaxknauBum moro-
BHEHHSIM CTaB OIJISi/l aHTUOKCUJAHTHOI MIATPUMKU, SIKUI
oxoruB 60 TocITiKeHb. Y cyMapHOMY aHai3i 6yio 3adik-
COBAHO 3HWXXEHHS JIETAJIbHOCTI, MPOTE B MiATPYIIi JMIlIe
PaHIOMi30BaHUX JOCTIIKEeHD 1Ieil curHaj 3HuKaB. Lle mim-
KPECJIIOE, 110 y3araJIbHEHHS «aHTMOKCUIAHTHOI» JiTepa-
Typu 0€3 pO3dieHHS KOMIIOHEHTIB, peXUMiB i TM3aliHiB
JOCJTIDKeHb MOXKE CTBOPIOBATH XMOHE BpaXKeHHS KITiHIYHOT
KopucTi [87].

Hogimi pobotu Zhao Ta CITiBaBT. MiATBEPIKYIOTH LIEH-
TpajbHy cynepeuHicTb [AT-nitepatypu: izionoriyHui
CHUTHAJI 3aJIMILIAETHCS TTOMITHUM, 30KpeMa y BUTJISIII 3HU-
xxeHHs1 SOFA Ha 72-i1 roguHi, rpoTe 1oro KJiHiuHa KOH-
BepcCisl B 3MEHILIEHHSI JICTAIbHOCTI He MiATBepIXKY€EThCs [88].
Y mertaananizi Kato ta criBaBT. BigzHaueHo, 1110 CUTHAJ
mono SOFA ¢opmMyBaBcs nepeBaXxHO B OTHOLEHTPOBUX
TMOCJIIKEHHSIX, TOJI SIK Y MYJBTULIEHTPOBUX BiH 3HUKAB
[78]. Scholz Ta cmiBaBT. ITOKa3aiu, 110 MOXJIMBUI CUTHAT
IIIOJI0 BIKMBAHOCTI MOXKe 3aJIesKaTH Bil TPUBAIOCTI JIiKy-
BaHHS: Kypcu Ha 3—4 100U BUTJIsIIAIU OUIBII CIIPUSITIIMBO
[89]. Ornsinum Novoa ta Halim posrnsnaiots TAT y 1mup-
1IOMY TIOJIi MiKPOHYTPIEHTHOI MiATPUMKHU, J1e OGiojoriyHa
MpaBAOIOAIOHICTh 3aIUIIAETHCSI BUCOKOIO, ajle KIiHiYHi
e(eKTH € TTOMipHUMHU, HEOTHOPITHUMHU 1 3aJIEXKHUMU Bif
KOHTeKcTy [43, 90].

Mertaananiz Deng Ta criBaBT. crielliaIbHO BiTOKPEMUB
nopiBHsIHHS [AT 3i cTaHAapTHOO TEparielo Bifl MOPiBHSIHb
3 MOHOTEpAIT€I0 TiAPOKOPTU3OHOM, 110 JO3BOJIMIO 3MEH-
IIATH 3MillTyBaHHS e(eKTiB CTEPOITHOTO KOMITOHEHTA [24].
ABTOpU HE BUSIBUJIU 3HUKEHHSI CMEPTHOCTI B XOIHIl Mmin-
TPYIIi, IPOTe IATBepAUIN IIBUAIIE 3HIDKeHH 0ama SOFA
Ta CKOPOYEHHS Yacy Ba30IMPECOPHOI MiATPUMKU MOPIiBHIHO
3i cTaHIAapTHUM JIiKyBaHHSIM. HapeinTi, MepexxeBuii meta-
aHaiiz Martimbianco Ta criBaBT. TToKa3aB, 1110 JIMIIIE TTPU
nopiBHsAHHI BiTamiHy C 3 11a1e6o cnocTepiraBcsl CUTHaI
3HIKCHHS 28-IeHHOI JIETAJIbBHOCTI, TOMI SIK JUIST TPUKOMITO-
HEHTHOI CXeMU Pe3yJIbTaTh 3aIUMIIAIUCS HEBU3HAYEHUMU.
Lle BKa3ye Ha Te, 1110 YaCTUHA PAHHBOTO OMTUMI3MYy MOTJIa
BimoOpaxaTu e(heKTH OKPeMUX KOMITOHEHTIB, a He CTa0iJIb-
Hy mepeBary BCi€l cxeMu MeTaboJIiuHo1 pecycuuTalii [27].
Otxe, po30iKHOCTI MixX MeTaaHasizaMu HaliKpalie Iosic-
HIOIOTHCS HE OJIHI€I0 METOI0JIOTIYHOI0 MPUYUHOI0, a TTOE-
HaHHSIM Pi3HUX KPUTEPiiB BKIIOYEHHS, HEOITHAKOBOI Baru
CIIOCTEPEeKHUX i paHAOMI30BaHUX JaHUX, BiIMiHHOCTEH y
KOHTPOJIbHUX TpyNHax, HEOMHOPIMHOCTI 103 i TPUBAJIOCTI
JIIKyBaHHSI, a TAKOX Pi3HOI iepapXii KiHIIEBUX TOUYOK. Y Cy-
KYIHOCTI 1Ii AaHi MiATpUMYIOTh 00epeXHY iHTepIpeTalliio:
TAT-Ttepartist MOXe MaTH BiITBOPIOBAHMI BIUIMB Ha pAHHIO
reMoAMHaMiyHy Ta OpraHHy AMHaMiKy, ajie¢ Ha CbOTOJHi
He Mae cTabiIbHO JOBEIEHOTO YHiBepcalbHOTO eeKTy Ha

BIDKMBAHICTD Y HECEIEKTUBHIN MOITYJISIIil MAlli€HTIB i3 ceI-
CHCOM ab0 CEeNTUYHUM ILIOKOM.

besneka, NpAKTUYHE 30CTOCYBAHHS
TA KAiHiYHQO iHTEprnipeTaLis

s mpakTUYHOI iHTeprpeTallii HassBHUX TaHWUX MPUH-
LIMITOBE 3HAYEHHSI Ma€ Te, 1110 OKPEMUIA aHai3 JiTepaTypu
1moao 3acrtocyBaHHs BiTaminy C i TiaMiHy 0e3 cucTemMaTid-
HOTO CYITPOBOJY CTEPOIiTaMU HE A€ TTiACTaB PO3TJSIATH i
BTPYUYaHHS SIK CAMOJIOCTATHIO CTAaHAAPTHY TEPaIliio CETICUCY.
Hasnaku, oryisiiy HaroJouyoTh, 110 BapiabeJIbHiCThb 3aCTO-
CYBaHHS KOPTUKOCTEPOIliB MixK JOCIIIKEHHSIMU € OTHUM i3
KJIIOUOBUX YMHHUKIB BIUIUBY, TOOTO KOH(ayHIEPiB, a TOMY
MO3UTUBHI CUTHAJIM 1IOJ0 IIBUIKOCTI BiIMiHU Ba3ompe-
copiB, nuHaMiku Oana 3a mkanoo SOFA a6o TpuBamocTi
rnepebyBaHH y BilZIJIEHH] IHTEHCUBHOI Tepartii CJIi1 TIyma-
qyuTu 00epexHo. Lle y3romKyeTbes i3 CydacHUM MOIJISIIOM
Ha AT g9k Ha (peHOTUII-3aJIeXKHY Ta YaCOBO-UYTJIMBY CTpa-
Terilo, a He SIK Ha YHiBepcaJlbHe PillIeHHSI 7151 BCiX Malli€eHTiB
i3 cercricom [68]. 3 mo3uuiit ynposamkeHHst TAT-Tepartist
3aJIUIIA€ThCS] TPUBAOIUBOIO 3aBASIKU NOCTYITHOCTI KOM-
IMOHEHTIB, IIPOCTOTi peXXMMY Ta MOTEHILIHi# MacIITabo-
BaHOCTI, MPOTEe MUTaHHS O6€3MeKU He CJIiJ CIPOIILyBaTH.
Bucoxi no3u Bitaminy C MOXyTh OyTH MOB’sI3aHi 3 OKcajaT-
HUM HaBaHTaXXEHHSIM i JabopaTOpHUMM iHTephEepEeHIIIsIMU;
KOPTUKOCTEPOiAr MalOTh BimoMi HebaxaHi e(heKTH, 30Kpe-
Ma Tinepriikemito; TiamiH 3a3Bu4ait 100pe MepeHOCUThCS,
ajie TaKoX € JOJaTKOBUM MEIUKAMEHTO3HUM BTPYYaHHSIM
y HecTabinbpHOTO TMauieHTa. HassBHa miTepaTypa 3arajom
HE CBIiIYUTH MPO 3HAYHY KOPOTKOYACHY TOKCUYHICTD IIi€l
KOMOiHallil, OMHaK BiJICYTHICTb BUPa>k€HOIo 0€3eKOBOro
CHTHAaJIy He € JOKa30M KJIiHiuHOi epekTBHOCTI [19, 21].

JlonaTKOBUM MpaKTUYHUI aKIIeHT aae orisia Montero
Ta CIIiBaBT., y SKOMY aHalli3 «CTEPOITHOI» YaCTUHH JIiTepa-
TYpH MOKa3aB, 1110 HACTAOIIbHIIIINIT CUTHAJI CTOCYEThCSI HE
YHiBEpCaJbHOTO BIUIMBY Ha JOBIOCTPOKOBY CMEPTHICTh, a
LIBUILIOI cTaOUTi3allii reMoAMHaMIKK Ta 30UIbLLIEHHS Kilb-
KOCTI JHiB 0€3 Ba3oIpecopHoi miaTpumMku. BonHouac cepen
MOGIYHUX SBUIIL MOCiIOBHO (DiKCyBasu TinepriikeMito Ta
rinepHaTpiemito, siki He MaJii MePEKOHJIMBOTO 3B’SI3KY 3 Tip-
MY KITiHIYHIMET HacainkaMu. [1opiBHSIHHS 00JI0CHOTO
Ta Ge3MepepBHOrO BBEICHHS TiIPOKOPTU30HY HE BUSIBUJIO
CYTTEBUX PO30iXKHOCTE 3a JIeTaJbHICTIO, X04a IJIsI 0e3-
repepBHOI iHQY3ii Oyaa XxapakTepHa TEHACHILISI 10 MEHIIT
BUpaxkeHoi rinepriikeMii. Ll netanb BaxivBa 1l OLiHKA
oesneku ['AT, ockibKM 3HaUYHA YacTMHA HeOaKaHUX ehek-
TiB MOXe OyTH 3yMOBJIEHA caMe CTePOiTHOI0 OCHOBOIO MPO-
TOKOJILY, a He momaBaHHIM BitaMiHiB [31]. Bogaouac I'AT He
€ IIJTKOM «HEIIKiUTUBOIO» CTPATETi€I0: IS TiIPOKOPTU3OHY
HAWTUIIOBIIIUMU YCKIIATHEHHSIMU 3aJTUILIAIOTHCS CyMep-
iHeKIli1, rinepHaTpieMist Ta rinepriikemisi, a 11 BACOKUX
103 aCKOPOiHOBOI KUCJIOTU — OKCajJaTHe HaBaHTaXKeHHs i
iHTepdepeHLis 3 eKcrpec-BU3HaYeHHAM riitoko3u. OTxe,
KJIiHiYHa Oe3MeKa 1€l Tpiaau moTpedye He MEHII YBaXHOTO
MOHITOPUHTY, HiX ii epekTuBHicTb [20].

DapmakoKiHETUUHI MeXi 0e3MeYHOro 3aCTOCYBaHHS
acKOpOiHOBOI KMCIOTU TaKOX MalOTh ITPaKTUYHE 3HAUCHHSI.
EHTepasibHe BBeICHHSI HE TIO3BOJISIE TOCSITTU TEPATIeBTUUHO
3HAUYYyLIUX KOHIIEHTpallili Yepe3 HacuuyBaHEe BCMOKTYBaH-
HSI, TOMY 3@ HasiBHOCTi CETCHUCY MepeBary Ma€ BHYTPilll-
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HBOBEHHMH 1LIsAX. YBeneHHs 2—3 r/no0y 31aTHe MiaTpu-
MyBaTWM HOPMaJIbHi TJ1a3MOBI PiBHi, TOMi K 103U OJU3bKO
10 r/mo0y 3a6e3mneuytoThb cynpadizionoriyHi KOHIEHTpallii,
aJie OJHOYACHO MiABUINYIOTh PU3UK OKcalaTHOI Hedpo-
marii [16]. ITna3moBi KoHueHTpalii Bitaminy C HIuXue 3a
23 MKMOJIb/Jl PO3IJISIAAIOTECS SIK O3HAKa TilOBITAMiHO3Y.
BryTpimHboBeHHUIt BiTaMiH C y JOCIIIKEHHSIX 3arajioM
MEePEeHOCUBCS J00pe, POTE 3 HUX 3a3BUYail BUKITIOUAIN
Mali€HTIB 3 PUBMKOM OKCAJIaTHOTO TOIIKOIKEHHSI HUPOK
a0o remomizy. lllomo TiamiHy: 3BU4aiiHe eHTepaJibHE Xapuy-
BaHHS 3a0e3neuye 0JM3bKO 2,5 Mr/mo0y, a BCMOKTYBaHHSI
nepopaibHUX PopM € 00MeXKeHUM — He Oisblle Hixk 4,5 Mr
3 OJIHI€ET 103U, 1110 OOTPYHTOBYE MapeHTEPaIbHI PEXKUMU B
KpUTUYHUX cTaHax [32]. Lli1boBe aHTUOKCUIAHTHE 3HAYCH-
H$ ackop0aTy BBaXal0Th MAKCUMaJIbHUM TIPU KOHIIEHTpALLil
noHan 175 mr/n, a6o 1000 MmxMosb/a. Marik neranizyBan
rnepeBaru came 00JIIOCHOTO BBEJEHHS: Y KPUTUUHO XBOPUX
iH(Dy3is1 3 1/mo0y miaBUIlyBaja piBeHb JUIIE 10 HU3bKO-
HOPMaJIbHOTO JAiana3oHy, TOIi SIK BBeAeHHs 1,5 I KOXHi
6 rox 3abe3reuyBajio MKOBi KOHLIEHTpaLlii, TpUIATHI IJIsT
JOCSITHEHHST BUPaXKEHOT0 aHTUOKCUIAHTHOTO edbekTy [40].

BaxxnuBumu € i mabopaTopHi HIOAHCH, CUCTEMaTHU30-
BaHi Obi Ta criBaBT. [34]. Bucoki KoHlIeHTpallii ackopba-
TY MOXYTb CIIPUYUHSITA XMOHE 3aBUILIEHHS MOKA3HUKIB
MIIOKOMETpii Ta iHTepdepyBaTu 3 0iOXiMiYHUMU TeCTaMU
Ha JIaKTaT, KpeaTUuHiH i eJeKTpoiTh. s TiaMiHy OijbIil
MPaKTUIHUM BBaXKAEThCS BU3HAUYCHHS TiaMiHanudocdarty B

LIUTBHIN KPOBi, OCKIJIBKHY 1Ie¥ TOKa3HUK Kpallle Bimoopakae
BHYTPILIHBOKJIITUHHUH yJI. Y G€311eKOBOMY aCMeKTi Haro-
JIOIIIEHO Ha HEOOXiMHOCTI 00ePeKHOCTI MPY HUPKOBIiil HEI0-
CTaTHOCTI Ta AediluTi TTI0K030-6-hocdataerigporeHasu,
Xoua TiaMiH MOTEHIIMHO MOXe 3MEHIIyBaTU PU3UK OKCa-
natHo1 Hedpomnatii [34]. [Tporokon VICTAS cneuiaibHO
BUMaraB BUKOPUCTAaHHS JIMIIE BaJliIOBAaHUX JIAOOPATOPHUX
METO/IiB KOHTPOJIIO TJIiKeMii, 100 YHUKHYTH IIPOITYCKY Ti-
nortiKeMil yepe3 aHaTiTH4IHI apTedakTy [57]. Y mocimkeH-
Hi ACTS 3aranbHa KiTbKiCTh CepIO3HIX HeOaXKaHMX SIBUILL
OyJ1a MoAiOHOI0 MiX TpyIaMu, 10 He MiATPUMYE YSIBICHHS
PO BUpakeHy TOKCUYHICTb, ajie il He Ja€ MiAcTaB s py-
TUHHOTO BUKOPUCTaHHS cxeMU [56]. ¥V Benmnkomy paHmo-
Mi30BaHOMY KOHTPOJIbOBAHOMY JOCIIXKEHHI MOPYLIEHHS
BUMIpIOBaHHS IIIOKO3M 3adikcyBanu y 12,7 % nauieHTiB
rpynu I'AT, 1110 6y710 MOB’3aHO 3 BUKOPUCTAHHSIM TJIIOKO-
300KCHIa3HOT0 METOIy; HAaTOMICTh JJabOpaTOpHi aHali3aTo-
P Ha OCHOBI TeKCOKiHA3HOTO METO/IY He 3a3HaBajli TAKOTrO
BILUIUBY [59].

JlonatkoBi 3acTepeXXeHHs CTOCYIOThCS TOTO, 110 B TIPU-
CYTHOCTI BUIBHOTIO 3ajli3a a00 reMy, XapakKTepHMX IS ile-
Mii/periepdysii, edekT BiTaminy C MoXe 3MilllyBaTUCS Bif
AHTUOKCHUIAHTHOTO JI0 MpookcuaaHTHoro [2]. [Tpore Marik
3a3Hayas, 10 1i T000IOBAHHS YacTO He ITiATBEPIKYIOThCS
in vivo, a TOJJOBHI PU3UKU CTOCYIOThCSI CaMe OKCalaTHOT
Hedpomarii Ta remonizy npu aediunuti G6PD [40]. Crix
TaKOX BPaxoBYBaTH, 1[0 CaMe BIIPOBAXKEHHST TTPOTOKOJTY
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MOXe 3MIiHIOBATH 3aTajibHy KJIiHIYHY MOBEAIiHKY KOMaH/IN:
CHPUATH LIBUAIIOMY PO3ITi3HABAHHIO IIOKY, CYBOPIlLIOMY
MOHITOPUHTY Ta OUIbII CTAHIAPTU30BAaHOMY BEICHHIO I1a-
mienTa. Lle, y cBoto uepry, Moxxe BUKPUBIIIOBATH PEe3yIbTaTH
MOPiBHSIHB «J10 i Tmicyas». Kato Ta crmiBaBT. 3acTeperiu, 1o
ictuaHU remoaguHaMiuHui epekT [AT Baxkko Bimoxkpe-
MUTH BiJl BIUIMBY CYIIPOBIIHOTO MeHeKMEHTY [78]. YV He-
BinkmanHiit MmegunuHi TAT po3riasimaeThbest Iulie SIK OOVH 3
MOXJIMBMX aJ1’IOBaHTIB, 3aCTOCYBAHHSI SIKOTO HE TIOBUHHO
3aTPUMYBaTHU aHTUOIOTUKOTEpaIlilo, iH(y3iliHy pecyciuTa-
11i10 Ta KOHTPOJIb JxKepesa iHdexkii [91].

Otxe, HalOIIbII BUBaXKeHa KJTiHIYHA TTO3MI1IisI TTOJISITAE B
TOMY, 1110 pyTUHHE 3actocyBaHHs [AT-Teparmii aist Bcix ma-
LIIEHTIB i3 CENTUYHUM LIOKOM HE Ma€ AOCTATHLOTO MiIPYH-
Ts1. 30epiraeTbcst HAayKOBUI CEHC 1i TTOAIBIIIOI0 BUBYSHHS
y BUOpaHUX IMiArpynax — npu pedpakrepHiii Ba3oruierii,
nedinuTi MiKpOHYTpPi€HTIB abo rinep3anajibHUX (EeHO-
tunax [38, 49]. Penakuiiina no3uiis JAMA mninkpecioe,
1110 KOMOiHaIlisl BUTJISIIA€ BiTHOCHO O€3IeYHOol0, ajie 11
He BUIIPABIOBYE il aBTOMaTMYHOTO TTPU3HAUEHHS 6e3 Tou-
Horo ¢eHoTunyBaHHs [62] (puc. 2). Po3yMHOIO BUTJIsIAAE
4-nenHa TpuBaiicTh AT 3 MOXKIMBICTIO IPOIOBXEHHS came
TiIpOKOPTU30HY MpU pedpakKTepHOMY IIOKY, 30KpeMa 3a
motpebu B HopaapeHamini > 0,5 mxr/kr/xs [20, 36]. Y. Sun
Ta CITiBaBT. IHTEPIPETYIOTh HASIBHI JIaHi SIK 3CYB aKLEHTY
Bil BUDKMBAHOCTI 10 paHHiX (pizionoriyunux edekTis [5]. ¥
po6ori Jung Ta criBaBT. HalKpalllMii CUTHAJ CIIOCTEPirain
npu TpuBajocTi Teparii BitamiHoMm C noHazn 5 1i6 [50].

Xoya B MeTaaHaJli3ax He BUSIBIIEHO CTATUCTUIHO 3HAYY-
11IOTO 3POCTAaHHS YaCTOTH YCKJIaIHEHb, IHTEPIPETaLIito IINX
JaHUX 0OMeKy€e HEeITOBHE 3BiTYBaHHS IPo HebaxkaHi Ioii
B Oinbiiocti BUnpoOyBaHsb [24]. docnimkenHs ORANGES
HiATBEPIUJIO peHaJbHY 0€3IeKy IiIXOAy: IMOIPU BUILY
OKcaJIaTypilo 4acTOTa TOCTPOTO YpaskeHHST HUPOK He 3pOoc-
tana [29]. Y BunpooyBanHi HYVITS takox He 3adikcyBaiu
BEJMKOTo 0e3MeKOBOro mrpady, Xxoua YuceIbHO HeBIajie
Bi/UTy4eHHSI Bill INTYYHOI BEHTWISILII JIET€Hb TPATIISIIOCS
yacrime npu TAT [65]. MeraaHani3u BKa3yloTh, 10 Ha-
BiTh 3a BiZICYTHOCTi BUXKMBaJIbHOTO BUTpally ¢i3iosoriuyxi
rnepeBary He MOBMHHI TPpaKTyBaTUCS SIK J0Ka3 6€3yMOBHO1
6e3IeKr, 0COOIMBO 3 OTJISITY Ha PU3HMK ATPOTCHHMX MO
yepes JabopartopHi iHTepdepenii [83, 84]. Otxe, HU3bKa
TOKCUYHICTb HE € IOCTaTHIM apryMEeHTOM ISl YHiBepcalb-
Horo BukopuctaHHs TAT-teparii. Ii morenuiiine 3acro-
CYBaHHS$I OOLJIbHIIIE PO3IJISIAATHU SIK 3aMiCHY ab0o MeTa-
00JIIYHO OPiIEHTOBAHY MiNTPUMKY B MALIIEHTIB 3 AeDILIUTOM
MiKpPOHYTPIi€HTIB, BUPAXKEHUM METa0O0JiYHUM 3CYyBOM abo
(GEHOTUTIOM, SIKMI TEOPETUIHO BiIIOBiTa€E MeXaHi3MaM il
KOMITOHEHTIB cxeMu [43, 79].

V xapnaioxipyprii AT-momiOHi cxeMu BxXKe BUKOPUC-
TOBYIOTh SIK TOMOMIXXHUI1 KOMITOHEHT JIiKyBaHHS ped-
pakTepHOI Ba30IUIETrii IMiC/s ITYYHOro KpoBooobiry [37].
CucremHuit anroput™ nependavae 3acrocyBaHHst [AT sk
aj’1oBaHTa 10 Ba30MpPecopiB, TOMi SIK METUJIEHOBUI CUHii
3aJIMIIAETHCS 3aC000M «Tepallii mopITYHKY» [36]. BogHo-
Yyac y KOHTEKCTi CENCUCY CydyacHi HACTaHOBU MiATPUMYIOTh
SIK YaCTUHY PYTUHHOI MPAKTUKU JIUIIE OAUH KOMITOHEHT
Tpiagy — KOPTUKOCTEPOinu Mpu pedpakTepHOMY IIOKY [8].
HeraTuBHi pe3ynbraTi OO JETaIbHOCTI CJIif cCipuiiMaT
He SIK CIIPOCTYBaHHSI POJIi CTEPOIliB, a SIK BiZICYTHICTb I0Be-

JIEHOTO YHiBepCcaJIbHOTO BUTPAIILY Bill TogaBaHHS BiTaMiHiB
IO BX€ MPU3HAYEHOTO TiIPOKOPTU30HY [55]. MaitGyTHi
IOCIIIKEHHsI MalIOTh IIOEIHYBATU KJIiHIYHI KiHIIEBi TOYKU
3 MOHITOPUHTOM (haKTUUYHUX PiBHIB ackopOaty, TiaMiHy
Ta pejieBaHTHUX OioMapKepiB BiAMOBii, BpaxOBYIOUHM, 1110
I'AT € yacozanexXHUM BTpydyaHHSIM, e(EeKTUBHICTb SIKOTO
MOXe€ LIBUAKO 3HUKYBATUCS NIPU 3aTPUMILI TPU3HAYEHHS,
HaIMipHOMY piIMHHOMY HaBaHTaXXeHHi a00 3a BiICYTHOCTI
GioJoriyHO OOrPYHTOBAHOTO BiOOPY MailieHTiB [3, 18].

YoMy NnoYaTKoBA OGILSHKO MOCAQBGUAQCS
nicAs nepwmx pooGirt

Y cyuacHiii JiTepaTtypi BAOKPEMJTIOIOTh KiJibKa KJIFOUO-
BUX IPUYMH, Yepe3 SIKi MOYaTKOBUI ONTUMi3M 1100 eheK-
tuBHOCTI [AT-Teparmii He OTprMaB MOBHOT'O MiATBEPIKESHHS
B MOJAJBIIMX KJIIHIYHUX BUTTPOOYyBaHHSIX (Tadu. 3). Hacam-
Trepes CJlii BpaXxoBYBaTH TUIOBE JIJIsl HOBUX TePareBTUYHUX
MiIXOMiB 3aBUIIEHHS e(PeKTy B paHHIX HEKOHTPOJIbOBA-
HUX 200 OJHOLIEHTPOBUX JOCIIIXKEHHSX, Y IKUX PE3YJIbTaT
MOXe€ iCTOTHO 3aJIeXXaT! BiJl 0COOJIMBOCTEN JTOKAJTbHOTO
MPOTOKOJTY, BiiOOPY MalliEHTIB, iHTEHCUBHOCTI MOHITOPUH-
Iy Ta CynpoBigHOI Teparii. JIpyroro BaxKJIMBOIO IPUUNHOIO
cTasia IJIMOoKa 0iojioriyHa reTeporeHHiCTh CeICUCY: OJHA-
KOBa KJIiHiYHa KaTeropis Moxe o0’e€IHyBaTH IalliEHTIB 3
pi3HMMU [KepesiaMmu iHDeKIlil, pisHuMU dazamMu iMyHHOT
BiIMOBi/i, CTyNEHSIMU Ba30ILIETii, METa0OJIiYHOIO CTpecCY,
EHJIOTeMiaJIbHOT AUCGYHKILIT Ta OPraHHOTO YIIKOKEHHSI.
TpeTiM YMHHUKOM € aenajii oYeBUIHIIIE MPUITYILIEHHS,
1[0 OCHOBHA YacTKa PaHHbOTO TeMOAMHAMIYHOTO eeKTy
MOXe 3a0e3IeuyBaTrcsl caMe TiIPOKOPTU30HOM, TOi SIK
IOJaTKOBUI BHECOK aCKOPOiHOBOI KMCIOTU i TiaMiHy €
3HAYHO CKPOMHIILINM, HiX rependavaia mepBUHHA MOJIEb
cuHeprizmy [21].

Baromum KOpeKTMBOM [0 paHHIX CIOIiBaHb CTaIU
pe3yJbTaTu aHajli3y BeJMKOi KoropTu Vail i criBaBT., sika
oxormia 65 299 marieHTiB 3 paHHIM CENITUYHUM IIOKOM.
[Tpuznauenns AT y nepiui 1Bi 1061 HE MPOJAEMOHCTPYBAJIO
repeBar 11010 BIXKMBAHOCTI, a Micisl 6araroakTopHOI KO-
PEKIlii HaBiTh aCOLIiFOBAIOCS 3 JACIIIO BUIIOIO TOCTITAIbHOIO
netanbHicTio — 28,2 ipotu 19,7 %; aOR 1,17;95% 11 1,02—
1,33 [7]. 1o curyanito KoHKpeTn3yioTh Chang i CITiBaBT.: y
3MilIaHii MOMyJsLii MAL[iEHTIB HA PI3HUX CTaAisIX CEIICUCY
YHiBepCaJIbHOI'O BUTpAIIy 1010 28-A6HHOI CMEPTHOCTI He
BUsiBJIeHO. CUTHAJI KOPUCTI 3 SBJISIBCS JIMIIIE B ITIATPYITi 3
paHHIM BCTAaHOBJIEHHSIM AiarHO3Yy, 110 MiATPUMYE TilloTe3y
PO BY3bKe TeparneBTUYHE BIKHO /ISl peai3allii eHI0Teio-
Ta opraHonpoTekTuBHOro moreHiiany IAT [63].

YeTBepTre MosicHeHHsI Oe3MocepeIHbO CTOCYETHCS 4aco-
Boro ¢akropa. ko MexaHi3m nii AT mossirae B 3aXuCTi
EHJII0TeJIiI0, 00MeXXeHHi OKCUAATUBHOTO CTPECY Ta IiATPUM-
11i MiTOXOHIIpiaJIbLHOTO METaboJIi3My, TO TaKe BTpyYaHHS
TEOPETUYHO MA€ HAMOLIBIIINI CEHC Ha paHHIX eTaIax cer-
TUYHOTO 1IOKY, KOJIU YIITKO/DKEHHS 111e YaCTKOBO OOOPOTHE.
[Ticns hopMyBaHHS pO3ropHYTOI MOTiOpraHHOL TUChYHKITIT
MaTOoJIOTiUHI MPOLIECU CTAIOTh MEHII YYTIMBUMU JI0 METa-
00J1iyHOI a00 eHAOTEeIONMPOTEKTOPHOI KopeKilii. HaBiTh
y MeTaaHaJli3i Somagutta Ta CIiBaBT. IO3UTUBHUI BIUIUB
I'AT oomexyBaBcst nuHamikoro mkan SOFA ta TpuBanicTio
Ba30MPECOPHOI MiATPUMKH, HE TTOIIUPIOIOYMCH Ha JieTalb-
HICTb UM TTOTPeOy B HUPKOBO-3aMicHiit Tepamii [10]. Lle
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CBIIYUTH MPO Te, 1110 Teparlisi MOXe BIUIMBATU MEPEeBaXKHO
Ha paHHIO TeMoIMHaMIivHY (ha3y 11I0KY, OHAK TAKOTO edeK-
Ty 4aCTO HEIOCTaTHbBO ISl 3MiHU OCTAaTOYHUMX KJIIHIYHUX
HaciakiB. Hey3romkeHicTb pe3ybTaTiB y JiTepaTypi 4acTo
MOSICHIOIOTh CaMe Pi3HUIICIO B Yaci CTapTy JiKyBaHHS: y I1O-
3UTUBHUX JOCIIIDKEHHSIX Tepallito 3a3BUyaii po3rmodyrnHaIn
paHiiie, Hixx y HeiiTpanbHux [20]. Hanpukian, y Kkoropti
Coloretti 3aTpuMKa 10 12 rox po3risiganacs SIK YMHHUK,
110 MiT moc1abuT eheKT, 0COOIUBO 32 HASIBHOCTI MYJIBTH -
Pe3UCTeHTHUX 30yTHUKIB Ta a0HOMiHAIBHUX iIHMDEKIIii, sIKi
noTpeOyIOTh XipypriuyHoi caHalliil jxepena iHdexuii [53].
Ammar Ta CITiBaBT. TAKOX HAroJOIIyIOTh Ha BiACYTHOCTI
CTaHIAPTU30BAaHOTO BU3HAYEHHST «paHHBOTO» BBEICHHS,
MpoTe 3a3HAYAIOTh, 1110 HalKpauli pe3yasratu (ikcyBain
IpuY CTapTi Teparrii B MexXax 24 rof Bim rocmiTtaiizaiii abo
48 rox Bix moyvatky cercucy [16].

[T’siTe OsICHEHHSI Ma€ KOHUENTyaJlbHUN XapakTep.
Axmo cnovarky I'AT cnipuiiManacs sik HEpo3pUBHA TPU-
KOMITOHEHTHA KOMOiHallisl, TO Mi3Hillli JaHi BKa3ylOTh Ha
Te, 1O 11 CKJIAJHUKUA MOXYTb Pi3HUTUCS 3a CUJIOK0 eheKTY,
MeXaHi3MaMH [ii Ta CTylIeHeM JI0Ka30BOCTi B OKPeMUX KJTi-
HiYHUX YMOBax. ToMy ro1oBHUM 3000yTkoM ernoxu [AT
MOXK€ BUSIBUTHUCSI HE MiATBEPIXKEHHS YHiBepCcalbHOI eek-
TUBHOCTI OTHOTO «MeTa0OJIiYHOTO KOKTEIIIO», a TIepeXif
IO MOJAYJIbHOI, 6ioIoriuHO cTpaTrdiKOBaHOI a1’ tOBaHTHOI
Tepallii, y SIKiii KOXXeH KOMIIOHEHT 3aCTOCOBYIOTh BilIlO-
BiITHO 10 KOHKpeTHOTO (DeHOTHUIIY Malli€HTa, (a3’ IIOKY Ta
HasiBHOCTi MeTaboutiyHoro nediuuty [38, 49].

[Mopanblii qocmiaKeHHs 11 OiTbIle MPOSCHWIN TTPU-
YMHU 3HWXKEHHS MovyaTKoBoro ontumismy. Ilo-nepue,
BUSIBJICHO CYTTEBY 3aJIeXKHICTh Pe3yJIbTaTiB Big oOpaHoi
OioyioTiyHOI MOJIEi: yCMiX Y MUIIIAYiil MOMIEJTi JIiryBaHHS Ta

Tabnuysi 3. OCHOBHI NPUYUHUN PO3BGIKHOCTEN MiXK KIIHIYHHUMU [OCNIAXEHHAMM Ta MeTaaHanisamu tepanii FAT

YUHHUK
po36ixHOCTEN

flk BnnuBae Ha pe3ynbTaTt

Mpuknagu

Hacnigok gns
iHTepnpeTauii

pyna nopiBHAHHSA
i BUKOPUCTaHHSA
cTepoignis

FKLLO KOHTPONb OTPUMYE
rigpOKOPTU30H, OOCHIAXEHHS
OLiHIOE He BCiO Tpiady, a goga-
Hy ponb ackop6aty i TiaMiHy

VITAMINS nopisHtoBano MAT 3
rinpokopTu3doHoMm; Sudaryadi
Ta iHWi ornagu okpemo aHani-
3yBanu poboTtu 3i CTepoifom
B 060X rpynax [28, 55]

HenTpanbHun pesynsrtart He
3aBX[u 03Ha4ae Heedek-
TUBHICTb yCI€i Tpiagw; BiH
MOXe O3HayaTu BiACYyTHICTb
00OaHOI KOPUCTI BiTaMiHIB
noBsepx cTepoigy

Yac noyatky Tepanii

MexaHiamu AT noridyHo
HanbinbLL peneBaHTHI o
HeOB60OPOTHUX 3MIH eHaoTenito,
MITOXOHIPIW | OpraHHoi He[o-
cTaTHoCTI

ORANGES, ViCTOR i

paHHi nigrpynu nokasysanu
LIBMALLUIA peBepC LLOKY, ane
He cTabinbHy nepesary 3a
netaneHicTio [29, 61, 63]

MoTpibHI JOCMiAXEHHS 3 YiT-
KM TepaneBTU4HUM BiKHOM,
a He nuile 3 hopmMansHUM
«paHHiM» CTapToM

lepapxia KiHLEeBUX
TO4OK

CMepTHICTb € HaBaXKu-
BILLIOIO, ane MexaHiCTU4Hi
af’toBaHT! MOXYTb cnepLuy
BM/MBATW Ha Ba30Npecopu,
SOFA, nakTaT a0 HMPKOBI
Mapkepu

VY 6aratbox poboTax remoau-
HaMmiYHWA curHan 36epirascs
6e3 BMXMBaNbHOro BUrpaLly
[10, 29, 58, 80, 81]

BucHoBok Mae pos3ainatu
«HE 3HUXXYE CMEPTHICTb» i
«MOX€e BMAMBATN Ha PaHHIO
i3ionorito LLoKy»

HecenektneBHa no-
nynauis

Cencwc € CMHOPOMOM 3 Pi3HU-
MU GiONOri4YHUMN TPAEKTOPISA-
MW; yCepeaHeHHs MOXe Npuxo-
BYBaTW KOPUCTb Y nigrpynax

Enpgotunn ORANGES, tem-
nepartypHoO-nenKoumTapHi
nigTMNu Ta iMyHHI TpaekTopii
OEMOHCTPYIOTb HeOHOPIA-
HicTb Bignosigi [49, 58, 74]

AT pouinbHO BUBYaTK Yepes
eHoTUNK, a He AK yHiBep-
calibHe BTPYYaHHs 4ns BCiX
XBOPUX

HediuynT BiTaMmiHiB
i MeTaboni4YHnn
craryc

3a BiacyTHOCTI BUXigHOro fe-
diunTy ackopbaty abo TiaMiHy
6ionoriyHa noTpeba B 3ami-
LLeHHi MoXe 6YTU MEHLLOK

OediumT BiTaminy C i Tiaminy
onucaHo sk Yactui, ane PK[
4acTo He cTpaTudikyBanu na-
LIEHTIB 3a UMMM MOKa3HMKaMM
[2, 4,5, 33, 34]

Mawn6yTHi gocnigXeHHs
MatoTb BKOHaTh GioxiMivyHe
36aradveHHs abo nNpuHarmMHi
cTpaTtudikadito

[xepeno iHdekuiji Ta
MOp[€enb cencucy

EdbekT moxe BigpisHATUCA
npv abgoMiHansHoMmy, NHeBs-
MOHINHOMY, XipypridyHomy a6o
KapaioxipypriyHOMy KOHTEKCTI

TBapWHHI Ta KNiHiYHI AaHi

BKa3ytoTb Ha Pi3Hy BiANoOBiadb
3aexHo Big Moaeni Ta axe-
pena iHdekuii [37, 41, 42, 73]

Pesynbratn ogHiei nonynsauii
He Cnif MexaHi4HO nepeHo-
CUTU Ha iHWY

[oTpumaHHs npoTo-
Kony, fosa i Tpusa-
nicTb

HenosHWIA Kypc, Ni3Hi nova-
TOK a60 Pi3Hi pexxumu [o3y-
BaHHSA PO3MNBAOTb eDEKT

Y pearnbHit NpakTuLi YacTuHa
nauieHTiB He 3aBepLuyBana
NOBHWI KypC, a 3aTpMMKa
cTapTy Morna HieenosaTu
nepesary [52]

[MoTpi6Hi cTaHAapTU30BaHI
pexumm i aHania pakTu4Hoi
ekcnoauuii

Besneka Ta na6opa-
TOPHI iHTepdepeHLii

Bucoki pjo3n ackopbarty
MOXYTb BMNMBATW Ha IOKO-
METpIto, NakTaT, KpeaTuHiH,
€NeKTPONiTM 1 OKcanaTHe Ha-
BaHTa)KEHHs

O6MeXeHHs1 onncaHi B
ornspax woao 6e3nekn Ta B
ORANGES, y sikomy ouiHoBa-
nv okcanartypito [24, 34, 87]

BucHoBok npo «6e3ney-
HICTb» Mae 6yTn 06epexHUM
Yyepes HernoBHe 3BiTyBaHHSA
o0 HebaXkaHuxX nogin
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MYHKIIII CJIIITOI KMIITKY He BiATBOPIOBABCS aBTOMATUIHO IIPU
IMTHEBMOHIHOMY cericuci abo y BeJIMKuX TBapuH [41, 42].
Ilo-npyre, y HOBiIIMX poOOTaX MOYaIM BUKOPUCTOBYBATU
CYBOpIIII Ta OiTbII 00’€KTUBHI KiHIIEBi TOYKU ITOPiBHSIHO
3 MEePUIMMU MITOTHUMU AOCHTIIKEHHIMHU, 1110 3MEHIIIUIIO
iiMoBipHicTh niepeoniiHku edekTy. [To-Tpere, okpeMi 1o-
3UTUBHI CUTHAJIM, 30KpeMa 3MEHIIEeHHs TOTpedu y Ba3o-
npecopax a00 CKOpOYEHHS TPUBAJIOCTI INTYIHOI BEHTUJISIIIIT
JIeTeHb, BUSBWIMCS 3aHAATO CIaOKMMM, HECTaOITbHUMU
a00 3aJIeXKHUMU Bill KOHTEKCTY, 1100 CYyTTEBO BIUIMHYTH Ha
3arajibHy BUDKMBAHICTh Y T€TEPOTeHHIl TOMyJIsILii BiIliIeHb
iHTeHcUBHOI Teparii [53, 69, 71].

Hapemuri, cyTTeBe 3Ha4eHHST Ma€e nucOajaHC KOMITO-
HEHTIB Tepallii Ta Bubip rpymnu nopiBHsIHHs. PannoMizoBaHe
KoHTpoJboBaHe gociimkeHHss ATESS nmpogemoHcTpyBa-
JI0, 1110 i30JIbOBaHe 3acTocyBaHHs BiTamiHy C i TiamiHy 6e3
TiApPOKOPTU30HY e(heKTUBHO ycyBa€e aediuuT Bitaminy C,
MpOTe He TOJIINIIYe KJIiHiYHI Hacinku, 3okpemMa ASOFA,
BUBEIEHHS i3 110Ky abo JeTanbHicTh [72]. AHani3 Deng
i CTTiBaBT. BUSIBUB, 1110 JIMIIIe TPETUHA 3 15 BKITIOYEHUX paH-
JIOMi30BaHUX KOHTPOJIbOBAHUX TOCiIKEHb M HU3bKU I
PU3UK YIIepeIKEeHOCTI i JIUIIIEe B TPhOX JOCTIIKEHHSIX TiIpo-
KOPTU30H BUKOPUCTOBYBAJIU SIK aKTUBHUI KOHTPOJIb [24].
1le 3anuimae BinkKpuTUM KII0YOBE ITUTAHHS: YU 3a0e3Ieuye
NoJaBaHHSI aCKOPOiHOBOT KMCJIOTU Ta TiaMiHY OYab-sIKY
JIOAATKOBY MepeBary Haj Tepari€lo caMuM JIUILEe TiIpoKop-
T3oHOM? TomMy IpiopUTETHMM HAIIPSIMOM MaOyTHIX I10-
CJIIIDKEHb MAIOTh CTATH MPSIMi TOPiBHSUIbHI BUTIPOOYBaHHS
3 TiIPOKOPTU30HOM SIK 0a30BUM KOMITApaTOPOM, YiTKUM
BU3HAUEHHSIM Yacy CTapTy Tepariii, morepeaHiM heHOTHUITy-
BaHHSIM IALEHTIB i PO3MEXXyBaHHSIM CMEPTHOCTI, 3yMOBJIE-
HOI CETCUCOM, iJIeTaTIbHOCTI, MOB’s13aHO1 3 KOMOPOITHUMU
craHamu [24].

lNMepcnekTUBU NOACABLUMX AOCAIAXKEHD

MeTtomonoriuHi mpo6iaeMu, okpecieHi Obi Ta criBaBT.
11I¢ JT0 3aBepIIeHHs MacIITAOHUX PaHIOMi30BaHUX BUIIPO-
OyBaHb, 30epiraloTh aKTyaJlbHiCTh i cboroaHi. Hacammnepen
iZIeThCSI TIPO BiJICYTHICTh 3arajJlbHOTIPUIHSTOTO 1iJTbOBOTO
peXuMy 103yBaHHS, HEBU3HAYEHICTh 1IOJI0 TePANeBTUUHO
IOCTaTHIX KOHILIeHTpawili BitamiHy C i TiaMiHy B KpUTUIHO
XBOPMX, a TAKOX HEIOCTATHIO iHTerpaliito hapMakoKiHe-
TUYHMX MOKA3HUKIB y KIiHIYHI mocaimkeHHs [34]. JlocBin
VICTAS niakpeciauB LiHHICTb CTBOPeHHS 0i00aHKIB i TTpo-
BeAeHHS (papMaKOKiHETUYHUX IiAT0CTiIKEeHb, OCKiIbKI
caMe Taki ITiIX0oAn TO3BOJIIIOTh MMOENHATH KITiHIYHI Ha-
CJiIKKU 3 paKTUYHUM 0i0JIOTiYHUM BIUIMBOM BTpPYYaHHSI.
CyyacHi BUMOTH [I0 TJIaHyBaHHS MaliOyTHIX (heHOTHUII-0OPi-
€HTOBAaHUX BUITPOOYBaHb MepeadavaroTh (POKyC He JIMIe Ha
JIETAJILHOCTI Y1 TPUBAJIOCTI Ba30MPECOPHOI MiATPUMKH, a
i1 Ha cepiliHUX BUMIipIOBaHHSIX PiBHIB BiTaMiHiB, MapKepiB
€HJIOTEiaIbHOTO MOIIKOMXKEHHS, 3aMajlbHOI aKTUBHOCTI
i1 6ioeHepreTMUHOI Biamnosinai [34]. Takuii minxin y3romxy-
€ThCs 3 BUCHOBKaMM Ragoonanan Ta cmiBaBT., siKi Harojo-
1IYIOTh HA HEOOXiAHOCTI JOCTiIXKEeHb, 3AaTHUX OJTHOUYACHO
OLIIHUTH e(eKT HalpaHHBOTO CTApTY Teparlii Ta 10AaTKOBY
KJiHiuHY HiHHicTh TAT mopiBHSHO 3 i30JIbOBAaHUM 3aCTOCY-
BaHHSM TigpoKopTu3oHy [20].

MaiibyTHi mocaimKeHHs MaloTh BimilATu Bin yHiiko-
BaHOTO ITiIXOMY MO BCiX MALIEHTIB i3 CENTUYHUM IIOKOM i

IeperT 10 0i0JIOTIYHO OOTPYHTOBAHOTO BiIOOpPY XBOPUX
(tabun. 4). HaiinepcneKTUBHILIMMU IpyNaMu JUIsl BKJIIOYEH-
HsI € MALliEHTU 3 PAaHHbLOIO pepaKTEPHOIO Ba30OILIETIEIO,
MoTpeboI0 Y BUCOKUX 103aX Ba30MPECOPiB, BUPAXKECHUM
OKCHJIATUBHUM CTPECOM, MiATBEPIXKEHUM AeDillUTOM Mi-
KPOHYTPIEHTIB, CENTUYHOIO Kapjaiomionarieto abo dheHo-
TUIIAMU, aCOLiiOBaHMMM 3 rinep3anaieHHsIM. s Takux
LIJIei JOLUTPHUMU € aIalTUBHI JOCTiIHULIBKI IIIaTGOpPMU,
SIKi TAal0Th 3MOTY OIIiHIOBATH SIK TTOBHY TPUKOMITOHEHTHY
CXeMy, TaK i BHECOK i OKpeMUX ckJaaHukiB [38, 49]. Pa-
LIIOHAJIbHOIO MOMAEJIIIO IJIsT MaliOYTHIX paHIOMi30BaHUX
KOHTPOJIbOBAaHUX JOCJIiIXKEHb MOXe OyTU MpsiMe MOpPiB-
HSTHHS 9oTupuaeHHOoI cxemu AT 3 MoHOTepami€o rimpo-
KOPTH30HOM 3a YMOBHM CTapTy B MexKax MepIux 6 rof Bim
IMOYaTKy IIOKY. Takuii miaxim 103BOAMB OM po3MeXyBaTH
BIUIMB 4acoOBOTO (haKTopa Ta peajbHy CUHEPTiUHY LIiHHICTh
nopaBaHH BiTamiHy C i TiamiHy 10 cTepoinHoi Tepartii [20].
BaxnuBicTh paHHBOTO BTPYYaHHSI MiATBEPIKYETHCS Ia-
HUMMU IIPO BUIIY BMKMBAHICTh Ta iIHTEHCUBHILLIMIA KJTipeHC
MPOKAJILIUTOHIHY caMe B IMiArPyIi NMai€HTIB, IKUM JiarTHO3
OyJ10 BCTaHOBJIEHO B mepii 48 rox [63].

He mMeH11 BaxJIMBUM € Tieperisia KiHIeBUX TOYOK Maii-
OyTHIiX pociigxkeHb. CMEpPTHICTb 3aJIMILIAETHCS TIPiOpU-
TeTHUM i KJIiHIiYHO HaliBaroMillIMM ITOKa3HUKOM, IIPOTe
IUJIST OLIIHKM MEXaHICTUYHMX aJ]’ IOBaHTIB CYTTEBE 3HAUCHHSI
MalOTh TaKOX TPUBAIICTh Ba30IPECOPHOIL MiATPUMKU, AU~
HaMika opraHHOi AUC(YHKIIii, MiKpOIIUPKYISITOPHE Bil-
HOBJIEHHS, 3MiHU METa0OJIIYHUX MapKepiB i JOBTOCTPOKOBA
¢yHKIIIOHATbHA TpaeKTOpis mauieHTa. HeooximHuii cepiii-
HUIA MOHITOPWHT JIAKTaTy, MEIiaTOPiB 3aIajJleHHsI, MapKepiB
€HI0TeJiaJIbHOTO YIIKOMKEHHS i (paKTUYHUX PiBHIB BiTa-
MiHiB [13, 48, 49]. 3anporoHoOBaHO PO3IJsIAaTH 3arajbHYy
TPUBAJIiICTh BUKOPUCTAHHS Ba30IIPECOPiB SIK OJHY 3 KO-
YOBUX KiHIIEBUX TOUYOK, OCKIJIBKM HEMOXJIUBICTh IIBU/I-
KOi cTabijizallii reMogrHaMiku 0e3MocepeTHbO KOPETIOE
3 ripmuM mporHo3om [20]. ¥V mopensix ex vivo HaUBUIILY
YYTJIMBICTb 10 BTPYYaHHSI MPOJAEMOHCTPYBaIU OKpeMi 11-
TOKiHOBI CUTHaJIM, IPUYOMY TiIpOKOPTU30H MaB 3HAYHO
PN TUTOKIH-MOIYTIOBAIbHUI MMOTEHITial TTIOPiBHSIHO
3 MiKpoHyTpieHTaMU [39]. ¥ IbOMy KOHTEKCTi KOMILIEKCHA
¢eHoTHUII3ALIIS, III0 BKIIOYAE eXOKapaiorpadidHy OILiHKY,
BU3HAUYEHHS KapAioMapKepiB i XapaKTEPUCTUKY CYIUHHOI
PEaKTUBHOCTI, € KPpUTUUHO BaXKJIMBOIO IS TIJITAaHYBaHHS
opraH-crenu@ivHuX MPOTOKOiB [48].

CyyacHa HaykoBa nuckycis HaBkojio TAT-tepamii cTa-
Jla 3HaYHO OLJIbIII 3piJIOI0: BOHA TepeiIiia BiJ MOJISIpHUX
OLIIHOK «e(eKTUBHA/HeedeKTUBHA» 10 (POPMyBaHHSI Ha-
YKOBO OOI'pYHTOBAHOI paMKM 0iOJIOTiYHO Opi€EHTOBaHUX
MOCiIKeHb. Y Wil Moesi aa’oBaHTHI BTpYYaHHS CJIif
OILIIHIOBATH HE JIMIIE 32 TEOPETUIHOIO MPaBAOIOAiOHICTIO
a0bo cepenHiM e(PEeKTOM y HECEJIeKTUBHIl TTOIyJIALii, a it
3a BiMOBIAHICTIO KOHKPETHUM (beHOTUIIAM, MOJICKYJISIp-
HUM MIIIIEHSIM i YaCOBUM MexKaM MOTEeHIIIiTHOI 000pPOTHOCTI
naroJjioriyHoro npouecy [21, 38, 49]. BianoBinHo HacTyI-
HE TIOKOJIIHHS JIOCTi/IXKEHb Ma€ PO3BMBATHUCS 3a KiJIbKOMa
OCHOBHMMM Hampsimamu. [lepiuii HanpsiMm nepeadavyae
OiosoriuHe 30arayeHHs BUOIPKU IIJISIXOM BUIUICHHS ITif-
I'pyIl Ha OCHOBi aKTUBHOCTiI PEHIHOBOI CUCTeMU, JaKTaT-
JIOMiHAaHTHO1 MeTa0O01iYHOI HEAOCTAaTHOCTi, TeMIIepaTyp-
HO-JIEUKOIIUTAPHUX MiATUIIIB a00 O3HAK rirnep3anajibHOI
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BinmoBimi. Apyruit HampsiM Ma€ OyTH CIIpsIMOBAaHMI Ha
BIIOCKOHAJIEHHS MOOYI0BU MOCIIIKEHb YEPE3 YiTKY CTaH-
JapTHU3allilo yacy CTapTy, TPUBAJIOCTI Tepallii Ta KpUTepiiB
MPUMTMHEHHS JIIKyBaHHSI, a TAKOX Uyepe3 pPO3MeXKyBaHHS
reMoaMHaMiuHuX e(peKTiB i Tpa€KTOpPiii opraHHOI HEeI0-
cratHocTi. TpeTiii HanpsiM MOTPedy€e MOCUTICHHS TPaHCIIS -
LiHOT IUCLIUILIiHK, TOOTO MepeBipKY MEPCIEKTUBHUX CXEM
Y KUTBbKOX TTaTO(i3i0JIOTYHIX MOEIISIX Iepe IIePEXOI0M 10

MacIITaOHUX KJIiHIYHUX BUITPOOYBaHb.

Oco0nmBHil iHTepeC CTAaHOBUTH TMHAMiKa aKTMBHOTO
PEeHiHY, OCKUIbKM OTO MiIBUIIEHHS B MepIli KiJibka Ai0 €
He3aJIeXXHUM MapKepoM HECTPUSITIIMBOTO MTPOTHO3Y i MOXKe
OyTH TMOTEHIIIITHUM IHIMKATOPOM BiIMOBIii Ha GioJoTiYHO
opieHToBaHi BTpy4yaHHs [44]. [lomasblii BUIpoOyBaHHS Ma-
I0Th TAKOX O0OB’SI3KOBO BpaxoOBYBaTH JiKepeJio iHDeKIii,
TSDKKiCTh CTaHY, BUXiIHY CYyIMHHY PEaKTUBHICTb i HAsIBHICTh
nedinuTy MIKpOHYTpi€eHTiB. Hanmpukian, nepcreKTuBHOIO

MOMYJISILIEI0 11 BiIOOPY MOXYTh OyTU Malli€HTH 3 Jiere-

Ta6nunys 4. ®eHoOTUN-OPiEHTOBaHa MOAEJIb NMOTEHLUiMHOro 3acTocyBaHHs abo noganbLioro BuB4eHHs FAT

MoTeHuinHnn
cheHoTUN/
cueHapin

MaToreHeTu4He
06r'pyHTYBaHHS

Moxnusi kpuTtepii
ineHTUikauii

OuikyBaHui
BUMiproBaHUIA
curHan

O6mexeHHs/
3acTepexeHHs

PaHHin Bazonne-
FiYHUM CenTUYHNIA
LLIOK

AT HanbinbLue Big-
nosigae mMexaHiamam
paHHbOT Ba3onnerii,
eHpgoTenianbHOro
YLIKOMKEHHA Ta KaTe-
XOnamMiHOPe3UCTEHT-
HOCTIi

MepLi roamHu LWoky;
BUCOKa abo 3pocTaroya
notpeba B HopaapeHa-
NiHi; BigCYTHICTb gocTaT-
HbOI BignoBigi Ha 6a30Bi
3axoam

CKopo4eHHs TpuBa-
J10CTi Ba30MNpecopHoi
NIZTPUMKN, LLUBUOLLINA
peBepc LLUOKY, Mo-
NiMNLWeHHs cepLeBo-Cy-
OVHHOIrO KOMMOHEHTa
SOFA

He posepneHo cTa-
BGiNbHOr0 3HMXKEHHSA
NeTanbHOCTI; He
3aMmiHioe 6a30BYy
Tepanito

JNakTaT-AoMiHaHT-
HUIA MeTaboNivHNN
eHoTMn/Nigo-
3pa Ha gediumT
TiaMiHy

TiamiH nigTpymye ni-
pyBatgerigporeHasy n
MOXe 3MiLLyBaTu meTa-
6oni3m Big nakraty oo
aepo6Hoi yTunisauii
nipysarty

MipBULEHNA nak-

TaT nicns No4aTKoBOi
pecycuuTadii; pusmk
ManbHyTpULii; ankoroni-
3auis; TpuBana KputuyHa
XBOpo6a; nabopaTopHUin
nediunT TiamiHy, SKLLO
OOCTYMHUN

KnipeHc nakrary,
3MEHLLIEHHS Ba30-
NpecopHOi NOTpeodu,
anHamika SOFA

Bes BuxigHoro Bu-
MipIOBaHHs TiamiHy
BaXKO [JOBECTU

NPUYUHHUIA ePeKT

AckopbaTt-gedi-
LUMTHUIA/OKCHaa-
TUBHO-eHOOoTEeNI-
anbHWn heHoTUMN

Bitamin C noe’asaHui
3i cTabinizauieto
eHOoTenito, aHTUOKCHK-
JAHTHUM 3aXUCTOM i
CUHTE30M Ba30aKTMB-
HUX MegdiaTopis

HW3bKWin piBeHb BiTaMiHy
C; TAXKNIN OKCMAATUBHUI
CTpeC; KaninsapHU BUTIK;
rinonepdysisi; BUCOKWIA
3anarnbHu oH

EnpoTenianbHi
Mapkepwu, notpeba y
Basonpecopax, SOFA,
HUPKOBI HacnigKu

PyTuHHe Bumipto-
BaHHA ackopbary
MasiofoCTymnHe; BU-
COKi 8031 noTpeody-
10Tb 1abopaTopHUX
3acTepexeHb

IMyHHO3anansHUn
abo TpaHCcKpun-
TOMHWIA €HOOTUN

Pi3Hi engoTunu cen-
cucy MatoTb Pi3Hy fe-
TalnbHICTb | MOTEHLiINHO
pi3Hy BigNoOBIOb Ha
MeTaboniyHi aa’toBaHTU

Endotype/inflammopathic-
adaptive-coagulopathic
Knacudikauis; 1J1-6/
O®OHIM-o; gMHamika nimdo-
uutie; PCT-TpaekTopis

3MiHa 3ananbHmX
MapKepiB, TpaekTopis
SOFA, peBepc LLOKYy,
BVXKMBAHICTb Y Nif-
rpynax

Taki nigxoam noku
He € PYTUHHUMMU;
noTpibHa 30BHiILLHA
Banigadis

PeHiH-B1cokunn
ab0 peHiH-3pocTa-
Ho4MiA Npodinb

AKTUBHICTb PEHiH-
aHrioTEH3MHOBOT
CUCTEMU MOXe
Bijo6paxaTn TIXKICTb
Ba30MEriYyHOro LLOKY
Ta 6ionorivHy pene-
BaHTHICTb BTPYy4aHb

B1COKWNIA aKTUBHUIN PEHiH
a60 Moro nNpupicT y neprui
no6u; BUCOKMIA Ba3oripe-

COpHUI iHOEKC

BasonpecopHa 3a-
NIEeXHICTb, opraHHa
ONCAYHKLiSA, NPOrHO3
y nigrpynax

PeHiH € nepcnek-
TUBHUM 6iomap-
Kepowm, ane He
cTaHgapTU3oBaHui
ana sigoopy MAT-
navjieHTiB

CenTnyHa Kappgio-
Mionartis/opraH-
cneungiyHmin
cueHapin

KombiHauis moxe
BMNSMBATU Ha eHpoTe-
nin, MiToxoHApianbHWUI
MeTaboniaMm i Ba30-
NPecopHy 3anexHiCTb
npv cepueBo-CyANHHIN
OVNCYHKLT

ExokappiorpadiyHi
O3HaKn MiokapgianbHoi
OUCOYHKLIT; NigBULLEHI
Kapgiomapkepw; paHHin
LLIOK 3 BMCOKOIO MOTpe-
6010 y Ba3onpecopax

[osa sasonpecopis,
napameTpu cepLeBoi
yHKuii, SOFA, Tpu-
BanicTb NepebyBaHHsA
B ICU

HaHi nepesaxHo
CrnocTepexHi abo
NiNOTHI; NOTPIGHI Li-
NbOBI AOCNIOKEHHS

Mi3Hsa noniopraHHa
HepocTaTHICTb 6e3
YiTKOro MeTabo-
nivyHoro/Bazonre-
riyHoro npodinto

Ha nigHix eTanax yLuko-
IPKEHHS OpraHiB MoXxe
6yTN MeHLL 060poT-
HUM i He BignoBigaTn
MexaHiamam LLIBUOKOT
MeTabonivyHoi pecyc-
umTauii

Tpweanun nepeo6ir, Bia-
CYTHICTb Ba30MNPEeCcOpHOI
OOMIHaHTW, HEO6OPOTHI
OpraHHi ypaxeHHs, He-
KOHTPOSIbOBaHe [Kepeso
iHdbekuii

Hu3bka MMOoBIpHICTb
crneundivHoro edekTy
AT

PyTvHHe npuaHa-
YeHHs1 He[OLUiNbHE;
npiopuTeToM €
KOHTPOSb IXepe-
na, opraHHa nig-
TPUMKa Ta NoLUyK
ansTepHaTUBHMX
npu4nH pedpak-
TEPHOCTI

Mpumitka: PCT — npoKanbLUTOHIH.
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HEBUM CETICHCOM i BUXimTHMM OedilnToM BiTaMmiHiB [5]. 3
MO3ULIIA ITMHAMIYHOTO MOHITOPUHTY ILIOIEHHE OL[iHIOBAHHS
TPAaEKTOPIil 3HMXKEHHSI MPOKAIBIUTOHIHY MOXe CIIyTyBaTU
MapKepoM ajieKBaTHOCTI Tepartii [46]. IIIBuaKe mamiHHS 1IbO-
ro MOKa3HUKA PO3IJISIIAEThCS SIK TUTIOBUI CUTHAJ BiAMOBIi
Ha I'AT, Toxi sIK BiICyTHICTh TaKOi IMHAMIKA B TIEPIILy JT00Y
Ma€ CIIOHYKaTu A0 Meperisiay aHTUOaKTepialbHOI cTpaTeril
a00 ITOBTOPHOI OLIIHKM KOHTPOJIIO mKepesa iHdekii. EBo-
Jollig nokazoBoi 6a3u AT mae BinOyBaTUCS 3a MPUHIIUTIOM
KyMYJISITUBHOI HAyKH, 1110 iHTETPYE JaHi paHIOMi30BaHUX J0-
CJTiIKEeHb, CITOCTEPEKHMX POOIT i PyHAaMEeHTaTbHOI 0ioJTOTiT
[62]. BukopuctaHHs crieli(idHIX KOAryJI0maTUIHUX KA
MOXe 3a0e3MeYnTH MPOCTIEKTUBHY cTpaTriKallito 3a eHI10-
TUTIOM 11I€ Ha eTari BKJIIOYEHHS MalliEHTIB Y AOCTiIKEeHHH,
1110 € HEOOXiTHOIO YMOBOIO OTPUMAHHS KIIIHIYHO 3HAYYIINX
pe3yJbTaTiB y MaitoyTHhOMY [58].

ObmeXxeHHs

InTepnperaniro pe3ysabraris monao IAT-Tepamii yckian-
HIOE 3HaUYHA HEOJHOPIMHICTh KIIHIYHUX AOCTIIXEHb 3a
NA3aHOM, TepMiHAMM MOYATKY JiKYyBaHHS, 103aMU KOM-
TMOHEHTIB, TPUBAJIICTIO BTPyYaHHSI, CKJIalOM KOHTPOJIbHOT
Teparlii, TSOKKICTIO CTaHy MallieHTIB i kepesoM iH(eKIii.
V yacTuHi poOiT TiAPOKOPTU30H 3aCTOCOBYBAJIM TaKOX Y
KOHTPOJIBHUX TPYIIax, 110 HE JI03BOJISIE YiTKO BiTOKPEMUTHU
CaMOCTIMHMI BHECOK aCKOPOiHOBOI KMCJIOTH U TiaMiHY Bif
edekTy cTepoigHoi Teparrii. JIomaTKOBUM OOMEXEHHSIM €
Te, 110 OLIBIIICTh HOCHiIXEHb He Mepeadayala normepe-
IHBOI cTpaTu(ikallii maieHTiB 3a piBHeM Bitraminy C, Ti-
aMiHy, CTyTlleHeM Ba3oIuIeTii, MeTaboJiuHUM Tpodiiem,
aKTUBHICTIO 3aMajibHOI BifIMOBiJi 800 €HAOTUIIOM CEIlCH-
cy. YHacigoK 1bOro MOTeHIliiHa KOPUCTh y Oi0JI0TiYHO
BU3HAYEHMX MiArpymnax Morja OyTd HiBeJbOoBaHa Mid yac
aHaji3y HeBimiOpaHux momysiii. Kpim Toro, y 6aratpox
poOoTax HeJOCTaTHBO MOBHO OLLiHIOBAJIU JOBIFOCTPOKOBI
(yHKIIIOHAJbHI HACTIIAKY, SIKiCTh XKUTTsI, KOTHITUBHE Bil-
HOBJIEHHS 11 6e311eKy, 30KpeMa JJabopaTopHi iHTepdepeHILil
Ta pU3UKU, TIOB’sI3aHi 3 BUCOKHMMHU A03aMU aCKOPOiHOBOI
KkucaoTu. ToMy HasiBHI pe3yJbTaTy CJil iIHTEPIIpeTyBaTh
He SIK OCTaTOYHE CIIPOCTYBaHHsI 0i0JOTiYHOI JOLIIBLHOCTI
TAT-Teparmii, a sIK CBiZUeHHsI HEIOCTAaTHHOI €(DEKTUBHOCTI i1
YHiBepCaJIbHOTO 3aCTOCYBaHHS 6e3 (DeHOTUIIOBOTO Ta METa-
00IiYHOrO BimOOpPY MaILiEHTIB.

BMCHOBKMU

Konnemnmist TAT-Teparii 3MiHMIa DOCTI THUITEKWIA JTAHI-
1madT Cencucy 3Ha4yHo OLIBIIOI0 MipOIO, HixK MOTOYHI CTaH-
IapTy KJIiHiYHOI momoMmoru. BoHa mpuBepHyia yBary mo
poJii eHAoTeManbHOI TUC(hYHKILT, OKCUIATUBHOIO YIIIKO-
JKEHHS, TIOPYILIEHHS CUHTe3y €HIOTeHHUX KaTeX0J1aMiHiB,
MITOXOHIpiaJIbHO-MeTa0O0IiYHOI HETOCTATHOCTI Ta TIOTECH-
1iaay IOCTyIMHUX a1 I0BaHTHUX BTPY4YaHb y JiKyBaHHi CeIl-
TUYHOTO IIOKY. OIHAK ITiJl 9ac CyBOPOI EPEBipKM B MexKax
MacIITaOHUX PaHIOMi30BaHUX JOCIIIXKEHb 1151 KOMOiHaLlis
HE TIPOJIEMOHCTPYBaJia CTabiIbHOTO Ta BiATBOPIOBAHOTO
3HUXXEHHSI CMEPTHOCTI B HEBiAiOpaHUX MOMYJISIIisSIX Ma-
LIIEHTIB i3 cerncucoM abo cenTUYHUM okoMm. Haitrocri-
MOBHIIIMIT CUTHAJI CTOCYETHCS HE BUXKMBAHOCTI, a paHHIX
izionoriyHux epeKTiB, 30KpeMa IIBUIIIOTO 3MEHILIEHHS
Ba30IPECOPHOI MiATPUMKHU, TIOJIMIIIEHHSI OKPEMUX MOKa3-

HUKIiB OpraHHOiI IMC(YHKIIII Ta TOTEHIIMTHOTO BILUIUBY Ha
MeTaboJIiYHY i eHJ0Te iaIbHY BiANOBIAb.

Haii6inpimn BuBaxkeHa cydacHa ITO3MIIiS MOJISTA€E B
TOMY, IIIO PYTMHHE yHiBepcaiabHe 3acTocyBaHHS [AT-
MMPOTOKOJY HE Ma€ AOCTaTHbOI JOKA30BOI MiATPUMKHU.
BoaHouac MexaHicTMUHA TIporpama, siKy 3arodyarkyBaja
1Sl KOHLIETILis, 3A/IMIIAETHCS BAXKJIMBOIO /151 TOAAJBIIOTO
BUBYECHHS pAaHHBOTO pepakTepHOTO IITOKY, Ba3OILIeTii Ta
(beHOTUTT-OpiEHTOBAHUX CTPATETili JTiIKyBaHHS KPUTUIHUX
craHiB. [loganpimnii po3BUTOK LILOIO HAIIPSIMY MA€ IO-
JISITATW HE B TIOBTOPHIli MepeBipili 0IHAKOBOI TPUKOMITO-
HEHTHOI CXeMU B YCiX Ialli€HTIB, a B MEPEX0i 10 Iepco-
HaJli30BaHOI1 MOJIeJIi, Y sIKiif 3acCTOCyBaHHSI aCKOpOiHOBOT
KUCJIOTH, TiaMiHy Ta TiIpOKOPTU30HY BU3HAYATUMEThCS
YaCOBUM BiKHOM, KJIIHIYHUM (PeHOTHUIIOM, IKEPETIOM iH-
(ekuii, crynmeHeM Ba3oINpecOpPHOI 3aJIe3KHOCTI, HasSIBHICTIO
neiuuTy MiKpOHYTPIi€HTIB i cielupiyHUMM Oi0JIOTiYHN-
MM Mapkepamu Binnosigi. Came Takuil MiaxXia Moxe 10-
3BOJIUTHU BiJOKPEMUTH MAILi€EHTIB, I IKUX KOMITOHEHTH
I'AT maioTh maTOreHEeTUYHUIN CEHC, BiJl TUX KIIHIUHUX
CUTyaLild, Y SKMX KOPUCTb BiJl iX 32CTOCYBaHHS 3ajMLIa-
€THCSI MAJIOMMOBIPHOIO.

KondaikT inTepeciB. ABTOpH 3asBISIOTH ITPO BiZICYTHICTh
KOHJIIKTY iHTepeciB i BiacHOI (hiHaHCOBOI 3a1liKaBJIEHOCTI
IIPU MiATOTOBLI JaHOI CTATTi.
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S.M. Chooklin, S.S. Chuklin
Saint Paraskeva Medical Center, Lviv, Ukraine

From metabolic resuscitation to phenotype-oriented therapy: the current role of HAT therapy in sepsis
and septic shock

Abstract. Background. The combined use of hydrocortisone, ascor-
bic acid, and thiamine (HAT therapy) has long been considered a
pathogenetically sound adjunctive treatment for sepsis and septic
shock. The expected effect was based on the ability of these compo-
nents to reduce vasoplegia, endothelial dysfunction, and oxidative
stress, as well as to correct microcirculatory disorders and mito-
chondrial failure. However, clinical trial results currently remain
controversial. Objective: to summarize current data on the biological
rationale, clinical efficacy, and limitations of HAT therapy, as well as
to determine the prospects for its use, taking into account the indi-
vidual phenotypes of patients with sepsis. Materials and methods. An
analysis of professional literature was conducted using the PubMed,
Scopus, and Google Scholar databases. Sources were classified by
study design, therapy composition, patient characteristics, timing of
intervention, and key clinical outcomes. Results. Initial observation-
al and mechanistic studies supported the feasibility of HAT therapy,
pointing to reduced oxidative stress, stabilization of the endothelial
barrier, improved hemodynamics, and a decreased requirement

for vasopressors. However, subsequent randomized controlled tri-
als failed to demonstrate a consistent reduction in mortality rates
within the general patient population. The most significant clinical
outcome appears to be faster shock reversal and a reduction in the
duration of vasopressor support alongside a potential decrease in
the severity of organ dysfunction, rather than overall survival. The
efficacy of the method is likely determined by the timing of treat-
ment initiation, the composition of baseline therapy, initial severity
of illness, the presence of vitamin deficiencies, as well as specific
inflammatory profiles and the degree of vasoplegia. The findings
suggest that this approach is promising for specific patient subgroups
rather than for routine application. Conclusions. HAT therapy is not
a universal standard of care for sepsis. However, it remains an impor-
tant model for the transition from empirical metabolic resuscitation
to personalized adjunctive therapy based on the identification of
specific disease phenotypes.

Keywords: sepsis; septic shock; HAT therapy; metabolic support;
personalized medicine; review
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