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LLlaHOBHI Koneru!

7K i 06iusnn, MU BIOHOBUAN CTPOKWN BMUXOZY Ha-
LLOro 3 BaMM XypHarny, i BU TPMMaA€ETE B pyKax CbO-
MU Homep «MeamunHm HeBIOKNagHUX CTaHIB».

Llen Homep BM OTpUMaETe BXe B rPyaHi, i MU He
BCTUIMN O3UPHYTUCA, K MUHYB LIEN OyXe He npo-
CTUI i my>Xe BaXKKWI piK i ana Hac, i ana Hawoi YJTHO-
BJTIEHOI KPAIHW. Pik, noBHWIA TPMBOT i, 3BMHaIiHO
X, Hafin, Wo Bce ocb-ocb 3akiHYMTbcss HALLOKO
MEPEMOIOIO... | 3HoBY 6yne CBIT, TULLA, i mu BCi
noserweHo 3iTxHemo i 6yaemo pagitn COHEYKY...
Ane Mun He 30aeMOCH | gyXe cnogiBaemMocs i Bipu-
MO, LLIO HACTYMHOro HOBOro poky B HALLY KPAIHY,
B HALUI BYOWHKW ysinge AHIEJT, yemixHeTbes | ckaxe: «A MPUHEC BAM CBIT, TULLY,
MOCMILWKY, WACTSA TA BITAFONONy4Y4a! XA/ WACTUTb HALLIV JTIOBIA KPAIHI
| HAM YCIM!>»

Bawu ronosHui pegakTop, npodp. B.B. HikoHos M
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KniHiYHaO AikapHST «PeogaHis» AepIKABHOIO YrpaBAIHHS CrpaBaMM, M. Kuis, YkpaiHa

dibpuaaLia nepeacepAb
Y POHHbOMY MOCTAOASLIMHOMY NEepPIiOAi:
NMPUYNHN BUHUKHEHHS
| AIKYBOHHS

Pe3tome. llupoke enposadicennsa kamemeproe2o aikyeannsa npu giopussyii nepedcepob npuszeeno 00 3HA4HO20
3POCMAHHA NYAY NAUIEHMIG, AKUM BUKOHYEMbCA Us npoyedypa. Pozyminnsa ocobaueocmeii nepedicy xeopobu y
PAHHbOMY Nepiodi nicas KamemepHo20 NIKYBAHHA € 8ANCAUBOH) CKAAO0BOI0 CUCMEMHO20 AIKYB8AHHSI MAKUX X80~
pux, uwjo noainuye sk 6eanocepedni pezynomamu, max i iddaneni. Lleii npomiscok uacy ompumae Ha3ey «CAinuil
nepiod», cmanosumso 3 mic. i 3a36uU4aii Moice Cynposooducy8amucs NOBMOPHUMU aO0 HABIMb OinbIU YaCMUMU eNni-
300amu apummii. Y uiil ny6nixauii poszeandaromscs cy4acHi nioxoou i memoou 6e0eHHs ma NiKY8aHHS NAUIEHMIE

3 hibpunsyicio nepedcepds came y cAinOMY nepiooi.

Kr0uoBi ciioBa: apummii; pibpunsuia nepedcepos, abnauis; kamemepna 0ecmpyKuyis; anmuapummivna mepanis

Bctyn

diopunauis nepencepab (PI1) € ogHielo i3 HaAOMIN-
PEeHIIIMX apUTMill Y CBiTi, 1110 3HAYHO BILUIMBAE Ha SIKiCTb i
TPUBAIICTh XKUTTS NauieHTiB [1—3]. TpaguuiiHui migxin
y JIiKyBaHHI 1LIi€l apuTMil BKJIIOUA€ JIBi CTpaTerii: KOHTPOJIb
YacTOTU CEPLIEBUX CKOPOUYEHb i KOHTPOJIb puTtmy. KoHT-
pOJIb PUTMY TIPOJIEMOHCTPYBAB MepeBaru Haj KOHTPOJIeM
YaCTOTHU CEPLEBUX CKOPOUYEHb Yepe3 Te, 110 K Mepni
erarn 3aBXIU PO3TJSIAEThC caMe YTPUMaHHS HOpMaJib-
HOTO PUTMY. 3 1Ii€10 METOIO 3aCTOCOBYETHCS SIK MEIUKA-
MEHTO3He JIIKyBaHHSI, TaK i KaTeTepHa i30JIs11is JIeTeHEBUX
BeH (IJIB) [6].

Karerepna aonsiist ®I1 € eeKTUBHUM i JOBEACHUM
METOJIOM YTPUMAaHHSI CUHYCOBOTO PUTMY, 1110 HAOYB 3Ha-
YHOTO MOIIMPEHHs y KJIiHIYHii mpakTuii. Yepe3 ckiagHui
MaToreHe3 Ta MPOrpecyouunii, XpoHIYHUI 1epedir Iboro
BUIY apUTMil KpUTEPii YCIiXy Ta MEHEIKMEHT MaIli€HTIB,
SIKUM Oysia BuUKoHaHa KaTtetepHa 1JIB, 3HauHO Bigpi3HSIOThH-
Csl BiJl iHIIIMX CyMPaBeHTPUKYJIIPHUX TaxiapuTMiii. | MaloTh
HU3KY ocobauBocreii [4, 5, 7, 8].

OnHUM 3 BaXJIMBUX MTUTAaHb BEIEHHS TMAlli€HTIB MicCs
KaTeTepHOI 13011111 JIeTeHeBUX BEH € paHHill mocTabisi-
LiHWHI ITepio, 110 B OiJIbIe HixX MOJIOBUHI BUIAAKIB BU-
Mara€ aKTUBHOI y4yacTi Jiikaps Ta KOPeKIlii i onTuMizartii
Tepartii.

Di6puadauia nepeAcepAb Y POHHbOMY
NOCTABGASILIMHOMY NepioAi

[IpMHIIMITOBOIO BIAMiHHICTIO KATETEPHOIO JIiKyBaHHS
GiOpwsLii mepeacepab Bil OLIBIIOCTI iHIIMX CyIIpaBeH-
TPUKYJISIPHUX TaxiKap/iil € 3HaUHUi 00’€M TKaHUH, 110 €
LiJUTIO a0suii. ¥ HU3Li JoCiakeHb 0yJ10 BCTAHOBJIEHO,
110 caMme JIeTeHeBi BEHU i TKAHWHU HAaBKOJIO HUX Bimirpa-
I0Th 3HAYHY pOJIb Y maToreHesi (Giopuisiiii nepeacepasb,
OYBIIM KEPEIOM CIIOHTAHHOI ITaTOJOTIYHOI eJICKTPUIHOI
akTUBHOCTI. Ha ocHOBI pe3yJsibTaTiB IMX AOCIiIKEHb OYI0
3alpPOIIOHOBAHO MPOBOAUTHU iX eJIeKTPUUHY i30Jsilito. Lsg
TaKTUKa MPOJIEMOHCTPYBaJia 3HaYHE 3MEHILIEHHSI KiJIbKOCTI
MPOoSIBiB apuTMii y xBopux [7—10].

LlIupoxke 3acTocyBaHHS 3071511111 IET€eHEBUX BEH JJISI JTi-
KyBaHHS (hiOpuIIsILIii mepeacepab a0 MOKJIUBICTD OLIbIIT
IEeTaIbHO AOCIIAUTHU SIK Oe3mocepenHi, Tak i BimmaleHi
pe3yabTaTu i€l npouenypy. BusiBuiocs, 1110 y paHHbOMY
rnocrabsiiiHoMy nepioai Maitxke B 50 % malieHTiB CIO-
CTEepirajcCh pi3Hi MOPYIIEHHSI PUTMY, CEPE/l SIKUX SIK I1apo-
KcU3MU QiOpuIIsLIii mepeacepab, TaxK i iHIli apyuTMil, 1110 He
(ikcyBanucs no npouenypu. binbiin Toro, HU3Ka MailieHTIB
MaJIu 3HaYHe 301JIbIIEHHS KiJIBKOCTI eIMi30iB apuTMii, Hix
Oymo mo abssmii [11—15].

[lTomanpini crioctepexkeHHsI BUSBUJIN, 110 Y Biggane-
HOMY Iepiofi BigMivajgach cTabijizallisl CTaHy 3 CyTTEBUM

© «MeguuyHa HeBiaknagHux ctaHiB» / «Emergency Medicine» («Medicina neotloZnyh sostodnij»), 2023

© Bupaseup 3acnascokuii 0.10. / Publisher Zaslavsky 0.Yu., 2023

[Nina kopecnoxpeHuii: Mpopok C.10., Knikiuna nikapa «Deodania» [lepxaBHoro ynpaBniHa cnpaBamu, Byn. Akagemika 3abonotHoro, 21, m. Kuig, 03680, YkpaiHa; e-mail: redact@i.ua
For correspondence: S. Prorok, Clinical Hospital “Feofaniya” of the Agency of State Affairs, Academic Zabolotny st., 21, Kyiv, 03680, Ukraine; e-mail: redact@i.ua
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Aikapto, wo npaktmkye / Practicing Physician

3MEHILIEeHHSIM a00 3HMKHEHHIM aputMmii. Cripoou mpoBec-
TU KOPEJIALII0 MiX €Mi301aMu apuTMii B pAaHHbOMY MOCT-
a0JIALiiTHOMY TIepioi i BimmaaeHUM pe3yJbTaTOM BUSIBUIN
c/1abKuii B3aeMO3B’s130K. ToOTO HasiBHICTb (piOpuIsLii me-
peacepab Biapasy Iicis mpoleaypyu He Oyia abCOMIOTHUM
MPEINKTOPOM HEYCITiXy BTpydaHHs [16, 17].

®dakTop, 110 CIPUSIIU PAHHBOMY PELIUIUBY apUTMil,
MOXHAa YMOBHO PO3IiUIMTH Ha MUHYIII i TepMaHeHTHi. /1o
MUHYIIUX IPUYMH OYJIO BiTHECEHO aKTUBHUI 3anaJbHUIA
aCeNTUYHUN TPOIeC YHACTIIOK TepMidyHOl TpaBmu [18] i
BiTepMiHOBaHMI e(eKT KOHCcoJiaallii pyoleBoi TKaHU -
Hu [19]. Toni K 10 MEpMaHEHTHUX — HEMOBHY i30JI511i10
BeH a0o0 ix pekoHeklIio [16, 21, 22] Ta nporpecyBaHHs
narojoriuyHoro cyoctpaty [20]. BiacyTHicTb 06’ €KTUBHUX
KpUTEPIiB, 3a TOIIOMOTOIO SIKUX O0YJI0 6 MOXJIMBO YiTKO
nudepeHIiitoBaTu 000POTHICTb MPUYUHU PAHHBOTO pe-
LIUAMBY, MPU3BEJa 10 €AMHOTO JIOTIYHOTO PillleHHSI — BU-
YiKyBaJbHOI TAKTUKHU. ¥ MPOILIECi MOMATbIINX JOCTiIKEHb
OyJIO BCTAHOBJIEHO CEPEIHIO TPUBAIICTh Yacy, MPOTSITOM
SIKOTO CITOCTEPirajoch MOBHE HiBEIIOBAaHHSI 000OPOTHUX
MpUYUH, — 3 Micsui. 3 omIsiAy Ha HU3bKY MPOTHOCTUYHY
3HAUYMMICTh JIJIsl Bi/IAJIEHOTO Pe3yJIbTaTy MpoleIypu et
MPOMIKOK Yacy OTpUMaB Ha3BY «CJinuii nepioa». Tomy,
3TiAHO i3 CyJYaCHUMMHU PeKOMEHIAllisIMU, OLliHKA pe3yib-
TaTy MpoueaypU MPOBOIUTHCS BUKJIOUHO MIC/Isl CIIMOTo
nepiony [16, 17].

PoAb QHTUAPUTMIYHOI Tepanii
Y POHHBOMY MOCTABGASILIMHOMY NepioAi

HesBaxaroun Ha HU3bKY MPOTHOCTUYHY 3HAYUMICTh
eMi30/iB apUTMii y CJIimoMy Iepiofii, BOHU BCE OMHO € MpHU-
YMHOIO CKapT Mali€HTa Ta 3HUXXEHHSI SIKOCTi KUTTS i MO-
KYTh MMOTpeOyBaTH aKTUBHOI ydacTi Jlikapsi. 3 orjsay Ha
e TOUUILHIM € IPEeBEHTUBHUN Mig0ip aHTUAPUTMITHOI
Teparii Ha MOCTiiHiIll OCHOBI, MPOTITOM YChOTO CJIIOTO
nepiomy mIst 3SMEHIIIEHHs CUMIITOMIB |24, 25].

[1igGip MpeBeHTUBHOI aHTUAPUTMIYHOI Teparii po-
BOJIMTBCS 3TiAHO 3 iCHYIOUMMU peKoMeHaalisiMu [23], ane
3 ypaxXyBaHHSIM OCOOJIMBOCTEI MOCTAOISALIITHOTO TIepPiomy.
Ilepi 3a Bce 11€ BiTHOCHO KOPOTKUIA TIPOMiXKOK Yacy, KOJu
MPUIMAETHCS TIPeTapar, a OTKe, MEHILINH 1IaHC Ha PO3BU-
TOK HebaxaHux edekTiB Teparnii. Jpyrum acreKTom € MOx-
JIUBICTb IOBEPHEHHS IO IIpernapaTiB, 1110 Oy Hee(eKTUBHI
JI0 BTpy4YaHHS [26].

BinHocHO KOpoTKa TpuBaiCTh CIIMOro mepioay mo-
3BOJISIE YacTille NMpu3HayaTu Takuil e(eKTUBHUM, ajie
TOKCUYHUI Mpernapar, ik amiogapoH. OnHaK HeoOXiTHO
BpaxoByBaTH, 110 KaretepHa 1JIB He mae abcomoTHOI eex-
TUBHOCTI, Yyepe3 1110 YacTUHA MaLliEeHTIB Oyae moTpedyBaTu
OpUIAOMY JIKiB i Ticas 3 MicsLiB cnocTepexkeHHs. Tomy,
Xo4a amionapoH i orpuMaB | Ki1ac pekomeHaalii mis 3a-
crocyBaHHs 1pu JikyBaHHi DI1, BiH Mae npuzHavaTucs
3 00EpeXHICTIO 3 OIJIsIy Ha MOro TOKCUYHI edekTn [23].
Oco0JIMBO 11€ CTOCYETHCS TALIIEHTIB, SIKi BXXE MaIu YCKJIaI-
HEHHSI, TIOB’S13aHi 3 XpOHIYHOIO TepaIli€lo MM IIperapaToM,
200 MalOTh KOMOPOiIHi CTaHM, 1110 MOXYTb 3arOCTPUTHUCS Ha
¢oHi Takoi Teparii (KOMIEHCOBaHUI TimepTupeo3, hoTo-
ceHcuOiTi3allist, Ticopias ToIIO).

IHIIMM JOCUTD MOIIMPEHNM aHTUAPUTMIYHUM 3aCO00M
st mikyBaHHs PIT € coranos. [TpoTe ocTaHHI TOCTIKEH-
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HSI TIPOJIEMOHCTPYBAJIM TMiIBUILIEHHST PiBHS JIETAIBHOCTI Y
TMalieHTIB, sIKi itoro mpuiiManu [27]. Y 3B’I3Ky 3 LIUM TIpe-
rapaT He peKOMEHIOBAHW 11 pyTUHHOTO MPU3HAYEHHS Y
xBopux 3 DIT [23]. Ane 3 ypaxyBaHHSIM KOPOTKOTO TTepioay
Tepariii 1151 pobeMa Moxke OyTU HeaKTyaJlbHOIO B KOHTEK-
CTi CJIIMOTrO Tepiomny.

Ha ¢doHi TokcuyHOCTI aMiogapoHy Ta mpoojeM 1100
0e3MeKu 3aCTOCYBaHHSI COTAI0Jy 3HAYHOTO TIOIIUPEHHS Y
nikyBaHHi @I HabyBatoTh npernapatu 1C, a came diekaiHin
i mpomnacdeHoH. OuiHka npodiao O0e3rneku ¢paeKaiHimy i
nponadeHOHy Y BimgajaeHOMY Iepioi IIpoaeMOHCTpyBaia
repeBary HaJll COTaJIOJIOM i €eKBiBaJIeHTHI pe3yJIbTaTu MOpPiB-
HSHO 3 amiogapoHoM [27]. binbi Toro, ekcTpakapaiaabHa
TOKCUYHICTh LIMX ABOX MpernapaTiB OyJjia 3HAYHO HUXKYOIO,
HiX Y aMioapoHy.

Oco0bnuBicTIO 3acTOCyBaHHSI MporadeHoHy i (iekaiHimy
€ HEeOOXiTHICTh BpaxOBYBaTH MPOTUITOKA3aHHS, SIKi BKJIIO-
YaloTh HAassBHICTh CTPYKTYPHOI MATOJIOTIi ceplis, ileMiaHo1
XBOpPOOU ceplisl 3 0O3HAKAMM illIeMil i ceplieBoi HeaoCTaT-
HOCTI, IO JOCUTh YaCTO 3YyCTpiva€eThcs y xBopux 3 OII.
[Tpote TpeGa MaTH Ha yBa3i, 110 HasIBHICTb CAMOTO JIiarHO3Y
«imeMiyHa XxBopoba cepiisi» 0e3 3aJ0KyMEHTOBaHUX €ITi30-
JIiB ilIeMii He € MPOTUITOKA3aHHSM JIJIs1 3aCTOCYBaHHS Mpe-
mapatiB 1C. Y KOHTEKCTi CJIIOoro nepiony Moxke BAUHUKATU
MUTaHHS TIpo 0e3MeKy 3aCTOCYBaHHSI 1IMX 3aCO0iB, alxe
a0JIsILLisT CTBOPIOE CTPYKTYPHE MOIIKOIKEHHS Ceplisl, TPoTe
IOCTIIKEeHHS IIPOAEMOHCTPYBaIN 0€3MeUYHICTh (DIIeKaTHILy
i mponadheHOHY B 11iii rpyIi martieHTiB [28].

Takum ynHOM, Y TIpOlLIeCi MiA00Py aHTUAPUTMIUHOI Te-
partii B crimomy repiofii BApTO KepyBaTUCh iHAMBIAyaIbHUM
npodisem maiieHTa, HaMmararo4uch 3BeCTH 10 MiHIMyMy He-
OaxaHi epexTy Tepartii i OoTpUMaTH NMPUTHSATHUI JIIKYBaTb-
HMI1 edekT. 3a BiICYTHOCTI MPOTUIIOKA3aHb TIepeBary CJif
BimmaBaTu mpemapaTtaM Kiacy 1C, Hanmpukiian gaekaiHimy
SIK MEHILI TOKCUYHOMY 3aco0y. Toai Sk amionapoH € 6e3aJib-
TepHATUBHUM IIperapaToM BHMOOPY Yy XBOPHUX i3 CEPIIEBOIO
HEJIOCTATHICTIO. A COTaJIOJ MOXe OOIPYHTOBAHO i YCITIIIIHO
3aCTOCOBYBATHUCS 3a HASIBHOCTI KJIiHiYHO 3HAYMMUX 1Ty~
HOYKOBUX MOPYIIEHb PUTMY CEPIIs.
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EAeKTPUYHAO KapAiOBepcCia y CAinomy
nepioAi

Enexrpuuna kapaiosepcist (EK), abo enekrpoimMiynbcHa
teparist (EIT), — nocuth eeKTUBHUIT HEMETMKAMEHTO3-
HUIi 3aci0 60POTHOM 32 CUHYCOBUIA pUTM Y TaLieHTiB 3 DI,
TMOLIJIBHICTD 3aCTOCYBaHHS SIKOTO TIPOJIMKTOBAHA TUMHU XK
NpUYMHAMMU, 110 i TPpU3HAYEHHSI aHTUAPpUTMIYHMX 3aCO0iB,
a came 3MEHILIEHHSIM CKapT i MOJIIMIIEHHSIM SIKOCTi XXUTTSI
y CJIiMOMY Tepiofii.

1lsg MeToarka MOXe 3aCTOCOBYBATUCH SIK y KOMOiHAaIlii 3
AHTUApUTMIYHUMU 3aco0aMu, Tak i caMocTiiiHO. OueBHIHO,
1110 KOMOiHOBaHa Teparlis Ma€ OiIblily e(eKTUBHICTD Y Bil-
HOBJICHHI 11 yTpMMaHi HOpMaJIbHOTO pUTMYy [29—32].

Baxummeum € yac nposeneHHs EIT 1miono yacy moyaTky
HOBOTO eITi3oay apuT™ii. ¥ Hu3i gocaimkeHb EK Bukony-
BaJlach y MPOMIXKY Yacy Bifl 24 TOAVH 3 IMOYaTKy apUTMil i
10 30 ni6. [1pu ananizi BinmaJeHUX pe3yJbTaTiB BUSIBUIOCD,
1110 XBOPi, SIKUM Kap/1ioBepcCisi BAKOHYBaJIaCh paHillie, MaJIi
OLIbIIII IIAHCU HA YTPUMAaHHSI CUHYCOBOTO PUTMY IMOPiBHSI-
HO 3 TUMM, Y KOTO TIpolieypa Binkiananacs [33—35].

IHIIMM TPOTHOCTUYHUM KPUTEPIEM € KiTbKiCTh IIOBTOP-
Hux EK, 110 0yso mmpoBeneHo XBOpOMY IIPOTSITOM CJIIIOrO
nepiony. [1py BUKOHaHHi 3 i Gijblie KapaioBepciii TporHo3
1110/10 YTPUMAaHHS HOPMaJIbHOTO PUTMY ceplist OYB HECIIpH-
arimBuii [36, 37]. Toxi IK IIBUAKE MPOBEAEHHS ITOBTOPHOT
MNpoLeaypy MpU pelianBi apuTMii mmiciist nepiunoi EK 36i1b-
1IIyBaJIO Yac YTpUMaHHsI HOpMaJIbHOTO pUTMY [38].

3 omisiy Ha BUCOKY €(PeKTUBHICTh, TPOCTOTY BUKOHAH -
HI i 6e3IeYHiCTh IpY JOTPUMAaHHI BiIITIOBITHUX peKOMEeHIa-
1ilA TTOPIT AJIsT TPOBEAEHHS KapaioBepcii B CIIMOMY Mepiofi
Ma€ OyTU HU3BKIM.

BMCHOBKMU

IIupoxke BrpoBamxkeHHs KareTtepHoi [JIB mpu OIIT
MPU3BEJIO 10 3HAYHOTO 3pOCTAHHS ITyJy MALiEHTIB, IKUM
BUKOHYETHCS 1 Tipolieaypa. Po3yMmiHHS ocobiuBocTeit
nepebiry XBopoobu y paHHbOMY TIepioji Iicisi KaTeTepHOl
1JIB € Baxk11BOIO CKJIaJ0BOIO CUCTEMHOTIO JiKyBaHHS Ta-
KMX XBOPHUX, IO MOJIIIIYE SIK Oe3rmocepeHi pe3yabTaTH,
Tax i BimganeHi. Lleit mpoMixkok yacy oTpuMaB Ha3BY «CJli-
Uil TIepion», CTAHOBUTH 3 Mic. i 3a3BUYail MOXe CYIIPO-
BOJI’KYBAaTUCSI MOBTOPHUMHM a00 HABiTh OLJIbII YaCTUMU
emizogaMu apUTMii.

Xoua 1osiBa IOpyIIeHb PUTMY B CJIITIOMY TIepiojii Mae
HU3bKY MPOTHOCTUYHY 3HAYUMICTb ISl BilaJIeHUX pe-
3yJIbTaTiB, BOHU BCE OJTHO € TIPUUYMHOIO CKapr TalliEHTa Ta
3HUXKEHHST SIKOCTi XKUTTS. 3 METOI0 KOHTPOJTIO LIUX CUMIITO-
MiB i MOJAJIBIIOrO JOTPUMAHHS CTpaTeTii KOHTPOJIIO PUTMY
HEOOXiTHUM € 3aCTOCYBAHHS SIK aHTUAPUTMIYHMX JIiKiB, TaK
i e1eKTpUYHOI KapaioBepcii [2, 3].

Bubip antTuaputMmigHOro 3aco0y 0a3yeThbcsT Ha cydac-
HUX peKOMEHIAllisIX Ta iHAUBiAyaaIbHUX OCOOJIMBOCTIX
naimi€eHTa, xoJa i Monu@iKoBaHUI BiTHOCHO KOPOTKUM
yacoM cJiinoro nepiony. Llistio TikyBaHHS € 3MEHILIEHHS
CUMIITOMIB i IIPOSIBIB apUTMii Oe3 MiABUILEHHS PU3UKIB,
MOB’sA3aHUX 3 HeOaXKaHUMU edeKTaMu aHTUAPUTMIYHOT
Tepamii. BapTo yHuKaTH HEeBUMIpaBIaHOTO MPU3HAYECHHSI
aMiolapoHy B TUX BUIaJKaX, KOJIM He MPOTUITOKa3aHa
Tepamis daexkaiHinoM abo nmponadeHoHoM. TpuBanuit
MPUKOM COTaJIONy acolliliOBaHUI 3 OiIBIIMMU PUUKAMU

JIETAJIbHOCTI, TOMY 1Ie#1 IperapaT TeXX He BapTo po3TJIsiaa-
TH SIK Teparito nepioi giHii [23].

Enexrpuuna kapmioBepcist € MpOCTUM, DOCTYITHUM, 0e3-
MEeYHUM i e()eKTUBHUM METO/IOM BiTHOBJIEHHSI CHHYCOBOTO
pUTMY IIpU Hee(PEeKTUBHOCTI aHTUAPUTMIUHOI Tepartii. PaH-
HE TIPOBEJICHHS KapaioBepcii i arpecuBHE yTPUMaHHS CUHY-
COBOTO PUTMY TOJIIIIYE BiJiaJIeHi pe3yJibTaTh KaTeTepHO1
IJIB [33—35]. Ane BomHoYac mpoBeneHHs 3 i 6inbire EK
MPOTSITOM CJIIITOTO Mepioay € MPOTHOCTUYHO HECTIPUSITII -
BUM (pakTopom [36, 37].
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Atrial fibrillation in the early postablation period:
causes and treatment

Abstract. The widespread introduction of catheter-based treat-
ment for atrial fibrillation has led to a significant increase in the
number of patients undergoing this procedure. Understanding the
disease characteristics in the early period following catheter-based
treatment is an important component of the systemic treatment
of such patients, which improves both immediate and long-term
outcomes. This time interval is referred to as the blanking period,

it lasts for 3 months and may usually be accompanied by recurrent
or even more frequent arrhythmia episodes. This publication dis-
cusses modern approaches and methods for managing and treating
patients with atrial fibrillation specifically during the blanking
period.

Keywords: arrhythmias; atrial fibrillation; ablation; catheter-based
treatment; antiarrhythmic therapy
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PoAb HEeUTPOPiIABHUX MO3AKAITUHHUX NACTOK
npu TpomMo603i

Pestome. Bionosiono 0o kaimunnoi modeni eemocmasy npouec 320pmarnts Kposi noOanuil y eu2asioi mpbox @as:
iHiyiayii, nocuneHHs i NOWUPEHHS, KOJICHA 3 AKUX 8KAHHUAE 0eKiAbKa nocaidosHux cmadiil. Boonouac ymeopenns
mpomby uacmo nosicHoroms mpiadoro Virchow: 3acmiii Kposomoky, nowKo0XceHHs: CMIHOK CyOuH i einepkoaey-
AYif. 3a KAacuMHUMU Y8AeHHAMU, 00UH i3 MPbOX 32A0AHUX YUHHUKIE MOdce npu3eecmu 0o mpomooymeopeHHs.
3a ocmauHe decaAmuAimmsa po3uwupUAUCy HAULi 3HAHHA NPO NEPeXPecHUll 36’ 130K Midc KOA2YAAUI€EI0, 3aNaneHHAM i
BPOO0ICEHOI0 IMYHHOI0 AKMUBAUIEIO | YHACMb HeLIMPODinbHUX NO3AKAIMUHHUX NACMOK Y Yux npoyecax. Y danomy
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Bctyn

Koxxna yerBepTa JtoauHa B yCbOMY CBIiTi IIOMUPAE Bifl
TPOMOO3iB, sIKi € TOJIOBHUM (haKTOPOM IJ1I00ATLHOTO TSTapst
3axBOPIOBaHb [ 1], 1110 BKIIIOYAE illIeMiuHy XBOPOOY ceplid,
iIIeMiYHUII IHCYJIBT i BEHO3HY TPOMOOEMOOIiIO.

1106 nokpaliuTi NpodinakTUKy, 1iarHOCTUKY i JTiKyBaH-
HSI TpOMOO03Y, HeOOXiTHO J00pe PO3yMITH MEeXaHi3MM, SIKi Jie-
2KaTb B 10oro ocHOBi. BBaxkasiocs, 1110 TpoMOO03 € Ky/IbMiHAaLIi€I0
MOPYLIEHHS XKOPCTKO PEryJIbOBAaHOTO OalaHCy MPOKOATYJISIHT-
HUX i aHTUKOATYISTHTHUX (haKTOpiB, (PiOpMHOTITUIHUX Mexa-
Hi3MiB HaOyTUMHU a00 yCrIaAKOBaHUMU (haKTOpaMu pU3MKY [2].
®dizioJoriio yTBOpeHHsI TpPOMOY YacTO MOSICHIOIOTh Tpiaiolo
Virchow, sika BKJIIOYa€ TPU KaTeropii: 3acTiii KPOBOTOKY, MO-
IIKOMKEHHSI CTIHOK CYIMH i TirepKoaryJsiiio [3].

Cy4yacHe po3yMiHHsI TPOMOOTUYHOTO MPOLIECY MoYalo
po3BuBatucs y 2005 poiii, koau Gross 3i CITiBaBT. TTOBiIOMU-
JIA, 1110 JIEMKOLUUTH PEKPYTYIOTHCS /10 3pOCTAal0YOrO TPOMOY
3a3BUYall yepe3 2—3 XBWIMHMU ITiC/Isl TPaBMM, i 3 4aCOM Lieit
MOKa3HMK 3011bIryeThes [4]. Le 3’scyBano poib HelnTpoditiB,
30KpeMa HeUTpodiabHUX o3akmiThHHUX TtacTokK (HITIT), sk
TOJIOBHUX YYACHUKIB IIPOTPOMOOTUIHOTO CTaHy SIK B apTepi-
aJIbHUX, TaK i y BEHO3HMX TpoMOOoTUUHMX mofisix [S5]. HITIT
Oynu ineHTr(iKoBaHi SIK HOBI rpaBlli y (hopMyBaHHi TpOMOIB,
i cTae Bce OubllIe JOKA3iB iX HASBHOCTI TIPU Pi3Hill MaToJio-

rii, 1110 BKJTIOYaE iHdeKlii, pak, eHaoTe iabHy TUCOYHKIIiI0
(E), arepockiepos, Tpom603 1a imemito. HITI pucytHi y
CBDKMX TpoMOax Bif 0cib 3 rocTpyM iH(apKTOM Miokapsa [6],
X BUCOKI PiBHi 3HaXOSITh Y KPOBi B MALLIEHTIB 3 TSKKOIO TPaB-
MOIO Ta MiKPOCYTUHHUM TPOMOO30M TIPpY TOCTPOMY ypaskeHHi
JiereHiB [ 7] i B MaLli€HTIB 3 TPOMOOTUYHUMM MIKpOAHTiONaTi-
smvu [8]. HIIII cipustiors TpoMO03y yepe3 mpsiMi 1 HerpsiMi
MexaHi3MHM, xoua poJib iHtakTHuX HITIT Ta ix KoMIOHEHTIiB y
HbOMY 3aJTMLIAETHCS CyNepewnBolo [9].

Y nanomy ornsiai posrisinaetbest poias HITIT y Tpombo-
TUYHUX TTpoLiecax.

YtBopeHHs HIM

AKTHBOBaHI HEUTPOodiIn 3MaTHI BUBUIbHATHU ITO3aKJIi-
TUHHI TTACTKM, SIKi 3aXOTUTIOIOTh i pO3KJIafatoTh MAaTOreHM i
LIUMPKYJTIor04i KiaiTuHu Kposi [10, 11]. OnucaHo nBa mexa-
Hi3MH iX yrBopeHHsI, a0o Hetosy (NETosis). [Mepimit (Mmexa-
Hi3M 3aruoesti) MpU3BOIUTh JO CaMOTyOCTBa KIIITUH i TPUBAE
KinbKa roguH [11], apyruii (kutreBuii HeTo3) [12] mo3BOIISIE
HelTpodinam BUXKUBaTH y 0€3’siaepHiii ¢hopmi, 3maTHiil 10
darouuTosy — QyHKIIiI, sIKa He 3aJIeXKUTh Bill CUHTE3y OiKa,
a ToMy He T1oTpedye sinpa. CyiunmaabHU HeTO3 3aJIesKUTh
Bill BUpOOJIeHHs BiibHUX panukaiiB HAJI®H-okcuaasoro
2 [11], MexaHi3M XXMTTEBOTO HETO3Y BKJIIOUYAE CUTHATBHUI
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nurstx TLR-2 3 JimoTeitxo€Bor0 KMCIOTOIO SIK JIIraHAOM, a
TaKOX iHIYKOBaHUI KOMIUIEMEHTOM (DEHOMEH OICOHi3allil
[12]. ObuaBa MexaHi3MU CyIPOBOMIXKYIOTHCS MOP(OJIOTiv-
HUMU 3MiHaMu [13]: XpoMaTHH CIIOYaTKy JeKOHIEHCYETHCS,
SITPO BTpAva€ CBOI YACTOUYKH, LIMTOILIA3Ma JeTPaHy TIOEThHCS,
i BuBimbHs10TEC HIIIT. HemomaBHo OyB ormmcaHmil TpeTiii
TUIT HeTO3y — MitoxoHapiaabHi HIIII, mo cknagatoTbes 3
mitoxoHapiaabHOI JIHK, sika BUBUTBHSIETHCS KUTTE3MaTHUMI
KiituHamu [ 14].

HIIII cknamaroThes 3 aemoiiMepru30BaHOTO XPOMaTUHY
(AHK i rictonn), HeittpodinbHoi enacrasu (HE), karer-
cuny G, mienonepokcuaasu (MII10), nakrodepuHy, neH-
TarenTyuaasu 3, XeJlaTUHA3!, MpoTea3u 3, TeNTUI0TTiKaH-
3B’s3ytovoro 6inka, HMGBI1 (High mobility group box 1),
KaJIbIIPOTEKTUHY, KaTeTUUINHIB, fe(EH3NHIB, i 1Ii CTPYK-
Typu GYHKIIOHYIOTb SIK ciTka [10, 15—17]. PedyoBuHuU, 1110
BupooOstiotbest HITIT, MoxyTh a00 nudyHayBaTHl Mo iHTep-
CTHUIIi10 OpraHiB, 800 BUBILILHITUCS B IPOCBIT CYIUH i TIPU-
KpIITIoBaTUCS A0 CYAMHHOI CTIHKY BY3bKUX Kamiyisapis [18].

HIMMN 9K kKapkac AAS TPOMOY

HIIIT MoXyTh cIIpUsITU PO3BUTKY TPOMOO3Y, YTBO-
pIOIOYM KapkKac, SIKWi iHIYKY€E aaresiro, akTUBAIlilO Ta
arperailito TpoOMOOIIMTIB, PEKPYTYE €PUTPOLIUTU I ITifd-
TPUMYE CTAOIIBHICTh TPOMOY pa3oM i3 HiOPOHEKTUHOM,

di6puHorenom i pakropom von Willebrand (VWF) [19].
Lleit kapkac TakoX MiATPUMYE BiakiaaaeHHs GiOpUHY
IIUISIXOM 3B’s13yBaHHS 3 ()iOPMHOIr€HOM, MOXKE CIIPUITHU
YTBOpPEHHIO TpoMOy 6e3 pucyTHOCTI QiOpuHY, a 6araTto
OTO KOMITOHEHTIB MOXYTh TaKOX aKTMBHO 3aMycKaTu
aKTHUBAILil0 TPOMOOIMTIB i 3ropTaHHs KpoBi [20]. Hampu-
knan, 6e3kaitTuHHa JJHK Takox 3MillHIOE YIBTPaCTPyK-
Typy TPoMOyY, CTBOPIOIOUM KapKac [Jisl 3B’sI3yBaHHS epu-
TPOLIMTIB, TPOMOONUTIB, (DiOPUHY i (DaKTOPIB 3ropTaHHS
[21]. BBaxaeTbcs, mo Kictak «IHK — ricronu» nomae
cTabinbHicTh (hiOpUHOBIK 0cHOBI B TpomMOax [22]. Takox
HIIII 3a6e3neuyiotb ocHOBY st (paktopa XII (DXII) i
TKaHUHHOTO (akTopa (TD), a TaKOX MPOKOATYITHTHUX
MO3aKJiTUHHUX BE3UKYJ, HAMIPUKJIIAA TUX, IO MICTATh
T [23].

Arperanig HIIIT y kopoHapHUX apTepisix i npu
TPOMOOTUYHOMY iHCYJBTiI CBiITYUTH MPO T€, 11O BOHU
MOXYTh CIPUSITH 3pOCTAaHHIO i CTabiJILHOCTI TPOMOY
[6, 24].

Baaemoais HIMM i rpom6ouurtis

TpombouuTu, kouTtakryoun 3 HIIII, ctaloTh akTuBO-
BaHumu [3] (puc. 1). Karencun G i rictroHu, 0co6JIMBO
H3 i H4, a Takox TKaHUHHUI (pakTOp Oe3rmocepeaHbo
aKTUBYIOTb TpoMOoLMTU. Mikpoyactuku PtdSer+ve y
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HIIII 3a6e3meuyioTh HETaTUBHO 3apsIXKeHY MOBEPXHIO,
ifeaabHy U1 HAKONTMYEeHHs (haKTOpiB 3ropTaHHSI KPOBi.
HIIII 3 ricronamu akTuByioth OXII i pakTop XI (PXI),
10 TIPU3BOAUTH 10 YTBOopeHHs TpoMOiny. MXII i OXI ta-
KOX 3B’s13y10Th PtdSer, 1110 3HaX0AUTHCS HAa TPOMOOLIM-
TaX. AKTUBOBaHiI TPOMOOUMTH IMiABUIIYIOTh aKTUBHICTh
P-cenextuny i GPIIb/Illa, 1110 npu3BOAUTH A0 TTOCUIEH-
HS arperallii, a TaKOX CUTHAJIBHUX MO, 110 TTPU3BOAATh
10 BUBiIbHEHHS ToJticocdary (rmoaid) i cekpelil 1ijib-
HUX TpaHyd. 3pelITolo, Moaabllle YTBOPEHHS TPOMOiHy
MPU3BOAUTH IO YTBOPEHHST TPOMOY B CYAMHHII cuCTeMi.
ITokazano, mo PAD4 npurHiuye aktuBHictb ADAMTS13
(ADAM metallopeptidase with thrombospondin type 1 motif
13), 1110 mepelKoaKae po3nIeTJIeHHIO il BUAAEHHIO HUTOK
VWE HIlIIl-xarenncua G 3amyckae BUpOOICHHS TKAHUH-
Horo dakTopa B eHaoTemianbHux KiituHax (EK), mocu-
JII0I0UM KoaryJsiito. byino mokaszano, o intaktHi HITIT
BUKJINKAIOTh YTBOPEHHSI TPOMOiHY 3a paxXyHOK TPOMOO-
LIUT-3aJIEXKHOTO BUBLIbHEHHSI HEOPraHiuYHOTo noJiidocdary.
TpombGouuTapHwuii moni®d 3maTHUI aKTUBYBATH BHYTPIIIIHI i
LISIX KoaryJisiii 3anexxHum Bin pakropa @XII cmocobom
[25]. LikaBo, 110 momxi®d TpoMOOLIUTIB, Y CBOIO Yepry, TAKOXK
aKTUMBYBaB HeUTpO(diau sl HETO3y IMPU apTepiaJTbHOMY
iH¢apKTi Miokapaa 3 migiiomom cermeHTa ST uyepes iHTi-
oyBaHHs1 mMTOR (mechanistic target of rapamycin kinase)
Ta iHaykuito aBrodarii [26]. BusinbHeHHs oai® cUIbHO
3aj1exa’sno Bill TpOMOiHY, TPUCYTHHOTO MOOJIU3Y 30HU iH-
dapkTy [26], CTBOPIOIOYM iHIIUI IIJISIX MiXX TPOMOIHOM,
HIIIT, tpom6ounTamu ta mojid, 1o npu3BoaUTh 10 YTBO-
pPEHHS TPOMOY.

Byno nmokaszaHo, 1110 TpOMOOLIMTApHUI PELIENITOp ane-
HosuHaudochary (AJD) P2Y12, a Takox peLienTop aare-
3ii GPIIb/I1la BigirpaioTh poJjib B aKTHBallii TPOMOOLIUTIB
micns ctumysaii HITIT [27]. Syk-omocepenkoBane (spleen
associated tyrosine kinase) dbochopuaoBaHHSI TUPO3UHY
MOCIITIOBAJIOCS TIiCJIST CTUMYJISILIiT TPOMOOLIMTIB 3a JOIT0-
morotw HIIIT, mo npusBoauno a0 36iabiieHHs dhocdo-
puinboBaHux Akt (protein kinase B) i Erk1/2 (Extracellular
signal-related kinases 1 and 2). BiokyBaHHS iHITyKOBaHOTO
Syk dochopuitoBaHHS TPU3BOAUTH 10 3HUKEHHS arperarii
TPOMOOIINTIB, CeKpelil IIIbHUX TpaHyd, P-cerextuny ta
aktuBoBaHoi ekcripecii GPIIb/I1la [27]. Kpim Toro, Oyno
npoaemoHcTpoBaHo, 1m0 NADPHox1 (NADPH oxidase
isoforms NOX1) BinroBigae 3a cekpelito IIJIbHUX TPaHyT
TpoMOoLMTiB micys ctumyssiii HITIT [27]. Lle nemoHcTpye
IIUPOKE PO3MAITTSI CUTHATBHUX 1IJIsIXiB, siki HITIT MoxyTh
CTUMYJIIOBATH B TPOMOOIIUTAX.

Bonnouac intakthi HITI gacTo He iHmyKyBaau Koary-
JIsIito abo aKTUBALIiI0 TpPOMOOLUTIB in vitro [28, 29]. Tomy
BaKJIMBUM 3aJIMIIIA€ThCSI MATaHH, ska yactuHa HITIT Ha-
CrpaB/ii BUKJIMKAE 11eil (heHOMEH.

IenmapuH, sSkuil 31aTHUIA BUOAISITU TiCTOHU, 1€MOHTYE
HIIII, a Takox Bumasuse TpomoounTapHi arperatu 3 HITIT
TakK caMo e(eKTUBHO, K JikyBaHHs JIHKazo1o (mezopnbdo-
Hyksieasa) [19]. Lle Bkasye Ha Te, 1o He HITIT (To6T0 Bijb-
HUI XpOMAaTHH), a iIHKOPIOPOBaHi OiJIKM, TaKi SIK TiCTOHU,
MOXYTb BUKJIMKATU arperaiiio TpoMoouuTiB. OpraHizailis
JHK y xpomaTuH, HeiiTpanizytoun HeraTuBHUM 3apsi, 1Mo-
BHicTIO ckacoBye 3aaTHicTh JIHK iHiliroBaTu iHAyKOBaHY
TPOMOIHOM KOAryJIsiiiilo, MOKJIMBO, TIOSICHIOIOYH, YOMY He-

nomkokeHi HITI, gxi TakoX cKJIagaroThes 3 BOJIOKOH
XpOMAaTHHY, 4aCTO He MOXYTb 1IbOTO 3pooutH [28].

3amyck aKTUBallii Ta arperailii TpOMOOLIMTIB in Vitro OyJi0o
nokasaHo st 6inkiB HITII ricroni H3 i H4, a Takox ka-
tericuny G [19, 27, 30]. IngykoBaHa katenicuHoM G akTu-
Ballisl BKJItouae perientop TpomoouutiB P2Y12 (purinergic
receptor P2Y12), rnikonporein interpuny (GP) IIbllla
i Syk-kinasy [27]. Ictonn H3 i H4 MoxXyTh misitu depes
misixu TLR2 i TLR4 [30]. KpimM Toro, BoHM BUKJIMKAIOTh
akTuBaiimo nepegaui curdaiaiB NOD-mogiOHoro perern-
topHoro 6inka (NLRP) 3 (nod-like receptor protein) i po3-
LIEeTUIEHHS Kacmas3u-1 y TpoMOouuTax, 10 TaKoX MOXe
MPU3BECTU JI0 MOAAIBIIOTO YTBOPeHHs TpoMOy [31]. CTu-
myJisiiss Tpom6ouumtiB HITIT i ricroHamu Takox mpu3Bo-
IIATH 10 30iJIbIIIEHHS IIOBEPXHEBOI eKcIpecii P-cenektuny, a
TO/i A0 BIUIMBY (pochaTuanIcepruHy Ha KJIITUHHY TTOBEpX-
HI0 TpoMOouuTiB [27, 31]. Lle BaxkiauBa migka3ka 11010
toro, ik HITIT MoxXyTh BUKIIUKATU KOAryJIsIilo, KepoBa-
HY TpOMOOILIMTaMHU, OCKIJIbKM OyJIO IMOKa3aHo, 1110 BILUIMB
PtdSer Ha mna3maTnuHy MeMOpaHy IOJIeTIye HAKOTTUYEH-
Hsl (haKTOPiB 3ropTaHHsI HA HETaTUBHO 3apsimkeHuX docdo-
mimigax [32] i, oTXe, yTBOpEeHHS TPOMOIiHY.

[icronu, ocobymBo H4, 6e3mmocepeIHLO B3aEMOIIIOTH 3
TPOMOOLIMTAMU Ta aKTUBYIOTh iHTerpuH allbb3 Ha moBepxHi
TPOMOOILIUTIB, BUKJIMKAIOUYU MMOJAIbIIIY arperaiiito Tpom00-
1IUTIiB, ortocepenkoBaHy ¢idopuHoreHoM [33]. BoHu Takox
IHIYKYIOTh MiKpoarperaiito TpOMOOIMTIB He3aJIeXKHUM BiJl
allbb3 ¢pidbpuHOreH-3a1ekKHUM CIIOCOOOM i IIJIIXOM CTH-
MYJISLil IPUILINBY KaJIbIIiIo Ta 3aIydeHHs OiIKiB amresii
rra3mu [33].

[Mozaxnitunna JIHK HIIII 38°s13ye VWE, 3a6e3neuytoun
cyOcTpart i aare3ii TPOMOOIIUTIB i TUM CAMUM CHPUSIIOUN
ix arperauii [19].

CaMi aKTMBOBaHI TPOMOOLIMTY 30aTHI iIHAYKYBaTH IT0-
Ty>XHe BUuBUIbHeHHST HITIT y cynuHHOMY pyciii, cTBOproroumn
KapKac IS BinkiiaaeHHs QiopuHy i crabimizalii TpoMOy
[34].

HMMN i pakTopu 3ropTAHHSA KPOBI,
PiIOPUHOAI3Y

HITIT noB’s3aHi 3 pyHKLIOHATBHO aKTUBHUM T, 1110
MOSICHIOE HOTO MO3aKJIITUHHY JOCTaBKY B MICLISI TTOLIKO-
I>KeHHS TKaHuHu [26, 35]. HIIII noimupiowoTs TpoM603,
3axormooun T® i TO-1o3UTUBHI MO3aKITITUHHI BE3UKYITH
3 KpOBOOOIry, 101aTKOBO CTUMYJIIOIYN KoaryJsiiio |35,
36]. Kpim T®, 6yno BussieHo, mo HIITI noctaBasioTh
KiJbKa OiKiB i (pakTOpiB 3ropTaHHs, 110 O€pyTh y4acThb y
TpoM603i, Hanpukiiag VWE, OXII, ¢pidopuHoreH i ¢piopo-
HekTuH [21, 37].

Von Bruhl 3i crmiBaBt. moka3zanu, mo HIIII aktuByoTh
(axTop ®OXII, i 11e TPU3BOAUTH 1O aKTUBALIil BHYTPIIlTHHOTO
LLJIsIXy 3roptaHHs Kposi (puc. 1) [37]. KpiM Toro, moci-
JKEHHST ONUCYIOTh, 1K caM OXII cripusie renepanii HITIT,
iHilliI0IOUM UTPYAiHYBaHHS ricToHIB [38]. Y 1iboMy nocii-
JKeHHi Stavrou 3i criBaBT. mpogeMoHcTpyBain, sk OXII
nepeaae CUrHaiu B HeiiTpodinax yepes hochopuitoBaHHS
Akt2 y monoxeHHi S474, orocepeakoBaHe pelelITOPOM
aKTUBaTopa Ij1a3mMiHoreHy ypokinasu (UPAR — urokinase
plasminogen activator receptor), 1110 IPU3BOAUTD IO Ir'eHEe-
pauii HITIT. Otxe, 6iokyBanHs B3aemomii FXII-uPAR 3
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nerntuaoM uPAR abo BukopuctanHs crenngidHOTO iHTi-
6iTopy Akt 2 3HaYHO 3MEHIIIYBaJIO HETO3, KOJU HeATpodi-
i 06po6sutn OXII. HITIT takox nos’si3aHi 3 TD i 6i-
KOBOIO Aucyibdia-izomepasor ((pepMeHT, IKUil aKTUBYE
T®, orpumaHuii i3 KIIITUH KpPOBi), 3a0e3Meuy0un iHIINIT
MeXaHi3M, 110 TiATPUMYE aKTUBALIiI0 30BHIIITHBOTO HIISIXY
[37]. Inmra pynkuis HITIT nonsirae B yTBOpeHHi aHiOHHOT
noBepxHi (rojjoBHUM YrHOM y popMmi HUTOK JIHK), akTi-
BYIOYUM KOHTaKTHY ¢hazy OXII [39].

Kpim toro, komnonentu HIIII cnpusiors ekcrnpecii
reHiB (pakToOpiB 3ropTaHHs KpoBi [40].

IloBui HIIII-koMmiekcy He MalOThb TaKOTO XX CTyIe-
HSI TIPOKOATYJISTHTHOTO €heKTY, K IX OKpeMi KOMITOHEHTH
JAHK i rictoHu, sIKi oKpemo, K 0yJI0 MoKa3aHo, € TMOTYX-
HIIIUMU CTUMYJISITOpaMu Koaryssiiii [28]. In vitro Bumdi-
neHi komroHeHTu HIIII, taki sk ouuieHi ricronn H3 i
H4 a6o JIHK, 3amyckaioTh yTBOpeHHS TPOMOiHY, TOMII SIK
wigi HITIT — wi [9, 28]. TicTonu iHayKyoTh ekcripecito T
B €HAOTeMiaJbHUX KJIITMHAX CYAMH, Makpodarax i MOHO-
1IUTaXx, 1110 aKTUBYE KOATYJISIIIIIO Yepe3 30BHIIIHIN HIIsX
[41, 42]. KpiMm Toro, H3 i H4 cnietiaibHO BUKJIMKAIOTh aK-
TUBALIiIO Ta arperamito TPOMOOLIUTIB, BUBUJIBHEHHS IIPO-
KOaryJIsSTHTHUX nostidpocdatiB i3 rpaHya TPOMOOIUTIB i
30UIbIIEHHS JIOKAJILHOI'O YTBOPEHHSI TPOMOiHY IIISIXOM
B3aeMofiii 3 TpombolMTamu 6e3nocepenHbo yepe3 TLR2 i
TLR4 [43]. Semeraro 3i cmiBaBT. [43] BUSBUIM, 1O TiCTO-
HU 3aJIEXXKHO Bifl 103U MOCUJIIOIOTh YTBOPEHHS TPOMOIHY B
LIMTPATHii, iHriOOBaHiii KOHTAKTHUM (PaAaKTOPOM, peKalib-
nudikoBaHill 11a3Mi, 30aradeHiil TpomOonuTamu. In vivo
iH(Y3is1 TICTOHIB BUKJIMKAJIA 3aJIEXKHE BiJl 1031 301IbIIICHHS
YTBOPEHHs TpoMOiHy B Muileli [7]. ['icToHM TaKOXK MOXYThb
3B’s3yBatucs 3 VWE, ¢iopuHoreHom i ¢pidpuHom juist pe-
KPYTYBaHHSI TPOMOOLIUTIB i eputpouuTis [33].

Ha nmomarok mo aktuBamii kackamy Koaryismii HITIT
TakoX MicTsTb cepuHoBi mporeasn HE i karencun G, siki
BUKJIMKAIOTh IPOTEOTITUYHY iHAKTUBALLiIO iHTiOITOpY LIS -
Xy TkaHuHHoro ¢akropa (TFPI — tissue factor pathway
inhibitor) i cripusIIOTh YTBOPEHHIO TPOMOiHY i (hiOpuHy [44].
HE Takox mocuitoe akTuBHicTb (pakTopa Xa [45], pyiitHye
iHrioiTop msaxy T®, po36710KOBYOYM 30BHIlIHIN HUISIX
3ropTaHHS KPOBi Ta 301JIBIIYI0YM YTBOPEHHS TPOMOiHy [44].
Karencun G cnipusie akTUBallil eHA0TEi10 Ta BUPOOJIEHHIO
npotpom6iny; JIHK mpurHiuye ¢idpuHoIi3, yTBOpIOOYn
KOMIUTEKCH 3 (hiOpHHOM i TUTa3MiHoM [46].

Binbno nupkymorwoua JIHK akTuBye iHridbiTop aktuBa-
Topa 1uiasMmiHoreHy nepitoro tumny (PAI-1 — Plasminogen
activator inhibitor-1) i cTae KOHKYpPEHTHUM iHTi6iTOpOM
IUTa3MiHy, KOJIA 110ro KOHIIeHTpallis 3poctae [47]. beskiri-
tunHa JIHK, orpumana 3 HIIII, onocepenkoBye yTBOpeH-
Hs1 TpoMOiHy DXII- a60 DXI-3a/1esKHUM ILJISIXOM, ajie He
nuIsiXoM, moB’si3aHuM 3 T, y manieHTiB i3 cercrcoM [48].
BusinbHeHHs 1upkysoiodoi BiibHOI JIHK 3a mormomoroio
HIIIT 36inb11ye BUBIIBHEHHSI TPOMOiIH-aHTUTPOMOIHOBUX
KOMIUIEKCIB 1 Ipo3anajJbHUX LMTOKIHIB, OCOOJIMBO iHTEP-
nevikiny (LJT) 6 [49].

JHK Moxe akTuByBaTH KOaryisililo BHyTPiLIHbOTO
msxy 3a gornomorow OXII (6inka, skuii cripusie Koary-
Jsii Ta MoOiisye TinbLst Weibel-Palade enmoremianbHux
KJ1iTUH, sKi MictaTh VWE, P-cenextu i paktop Xlla) i rmo-
CWJIIOBATU aKTUBHICTbh CEPUHOBUX TTpoTeas Koaryssiiii [50].

Kpim Toro, HyKJIeTHOBI KMCJIOT! BTPYJIaIOThCS B iHTiOyBaH-
HsI KJTipeHCcy TpoMOY, roripiytoun (GidpuHoi3 uepes iHri-
OyBaHHSI OIIOCEePEAKOBAHOI IIa3MiHOM Aerpaaallii (piopuHy,
YTBOPIOIOYM KOMIUIEKCH 3 TIa3MiHOM i pibprHOM [51].

Kpim Toro, 3ropranHs ¢iOpuHOTeHY B IPUCYTHOCTI
KoMILIeKCiB «rictoH — JIHK» mpu3BomuTh 10 TOBCTIIIMX
(iOpMHOBMX BOJOKOH, BUIIIOI CTAaOLIBHOCTI Ta XXOPCTKOCTI
(hiOpMHOBOTO 3TYCTKY, @ TAKOX 3HAYHO MOJOBXEHOTO Yacy
JIi3uCy 3rycTKy [52].

licronu B3aeMomioTh 3 TPOMOOMOIY/IIHOM i MPOTEIHOM
C, TaKuM YMHOM TIPUTHIYYIOUYM OTMOCEPEIKOBaHY TPOMOO-
MOJYJIiHOM akTHBallito poTeiny C i 101aTKOBO MOCUJIION0-
Yy YTBOPEHHS TPOMOiHY B 11a3mi [53].

HIIII 6e3mocepenHbo B3aeMoitoTh 3 VWEF uepes enek-
TpocTtaTuuHy cuiay [54], i ug B3aemonis yrpumye HIIIT Ha
noBepxHi eHpoTenito [55]. Komokanizaniro HITIT i VWF
CIToCTepiraiy pyu BEHO3HOMY [56] i apTepialbHOMY TPOM-
603i [57]. 3 ornsimy Ha Te, 1o i HITI, i VWF matots nipo-
TPOMOOTHYHI I TTpo3arnalibHi e(heKTH, MOXHA IMIPUITYCTUTH,
110 iX B3aEMO/Ilisi MOXe CIPUSITU PO3BUTKY TPOMOO3Y i 3a-
MaJIEHHSI.

HIIII-3B’s13aHi ricToH” iHAYKYIOTh BUBiUIbHeHHS VWEF 3
EHIOoTe iaIbHUX KJIIITUH [58] i MOXYTb 3r010M B3aEMO/IISITU
3 VWE, 11100 moJierimuTu noaaiblile 3aX0IIeHHs TpoMOo-
MTIB [56].

HIMM i eHAOTeAIOAbHI KAITUHU

HIIIT moxyTth 6yt TokcuuHuMu mist EK, ockinbku
BOHU CIIPUSIOTH €HAOTEMiaIbHIN INCYHKIII, sIKa, Y CBOIO
yepry, akTUBYE eHaoTeil i innykye yrBopeHHs HIIII, 3a-
MyCKalo4uM MOPOYHE KOJI0, IO MPU3BOAUTD 10 MOJATBIIOTO
notkomkeHHs [59]. B ocnosHomy HITIT MoxyTh BruinBaT
Ha ¢izionoriuny ¢yHkuio EK yepes 3ananenHs. EK — 1e
OJIVIH TIap KJIITUH, 1110 3HAXOAUTHCS B MPOCBiTIi KPOBOHOC-
HUX CYIUH, SIKUI pyHKIIIOHYE sIK hi3uUHUI Gap’ep MixX
LIMPKYJIIOI0UOI0 KPOB’10 Ta MaTepiajlaMu, 1110 3HAXOASIThCS
mig Humu. Lle Takox cBOro pomy KJiTMHHA CUCTEMA, sIKa
BiZirpa€ >KMTTEBO BaxXJIUBY (Di3i0J0TiUHY pOJb Yy MiATPUMIIL
cynnHHoro romeoctasy. EK B ocHOBHOMY perysiooTh Cy-
IUHHUU TOHYC, OallaHCYIOTh (PiOPUHOJII3 i TpOMOOreHe3,
OIOCEPEKOBYIOTh TTOYATOK 3allaJIeHHs Ta iIMyHHI Bifmo-
Bi/li Ta CMIPUSIIOTh YTBOPEHHIO HOBUX KPOBOHOCHMX CYJAUH
[60]. EHpoTenianbHa akTUBALLiSI — 1I¢ TTPO3aIaJlbHU i IPo-
KOaryJastHTHUN (peHOTUTI, BUKJIMKAHWUI CEKPETOBAaHUMU
IMyHHMMH KJIiITMHHAMU LIUTOKiHAMM, SIKi MiI1al0ThCs BILTUBY
3anajbHUX CTaHiB. BiH Binpi3Hs€ThCS ekcrnpecieo MoJie-
KyJI aaresii KIITUHHOI MOBEPXHi, XEMOKIiHiB i LIMTOKiHiB,
HEOOXiTHUX IS peKPYyTYBaHHSI i IPUKPIIJICHHS 3amajlb-
HUX KJITUH Ha CTiHII CYAWH, TaKUX SK JIEWKouuTH [61].
Otxe, opyleHHs QYHKIIII eHAOTEeiI0 CyIUH Ta iHIINX
(dizionoriunux GyHKLi eHnoTenio Hanexuts 10 EJI. e
BU3HAYA€ CXUJIbHICTb CYAUH 10 MIPOTPOMOOTUYHOIO Ta
MPOaTepOCKIEPOTUYHOTO CTAaHY 3 TAKUMM O3HAKAMMU, SIK
BA30KOHCTPUKIILisl, aare3ist JEMKOLMUTIB, aKTUBaLlisl TPOMOO-
LIUTIB, MiTOT€HE3, MPOOKCHUIALIiSI, KOAryIoIaTisl, CyIuHHEe
3alajieHHsI, aTepOCKIIepo3 i TpomM603 [60].

HIIIT rakox aktuByioTrh EK, iHmykyooum minBu-
IIEHY €KCIIPECilo MOJIEKYJIM aiare3ii CyIMHHUX KJIITHUH- 1
(VCAM-1 — vascular cell adhesion molecule-1), ICAM-1
(Inter-Cellular Adhesion Molecule 1) i T® gepe3 IJI-1a i
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karericuH G, siki MOXyTb TpaHchopmyBatu nipo-1JI-1a 1o
3pinoi popmu 1J1-1a [46].

HIIII cnpustiors aktuBaii EK i 30inbieHHI0 TpOMOO-
YTBOpEeHHs yepe3 cuHepriunuii edpexr IJI-1o Ta Karericuny
G [46]. MatpuuHi MetaonpoteiHasu 9 (MMP-9 — Matrix
metallopeptidase 9) y HITIT moxyTth aktuByBatTn MMP-2
EK i Buknukaru EJI [62]. HITIT cnionykaiots EK BuBiib-
T pakropu anresii Ta TM, 1ogaTKOBO 3a1ydaTy 3anaibHi
KJTITHHM i cripusiti Tpom603y [63]. Tnmykuis EK HITIT ta-
Kok Mae nBi cropoHu. Husbki konnentpaii HITIT moxyTs
CTIpUSTU BUBLIbHEHHIO (hakTopiB 3ananeHHs 3 EK yepes
curHanbuuii nuiax TLR4/NF-kB [64], a TakoX BUKIMKATH
3arubenb EK 3anexHo Bin no3u [59]. Bonu MoXyTh nmocu-
moBatu EJI, moB’s13aHy 3 TpOMO030M.

HIIIT momkomxyioTh raikokanikc EK i 30i1b11yioTh
MPOHUKHICThL eHgoTeio [65]. e aBuie MoxXe 10JaTKO-
BO CIIPUSITU HEPETYJbOBAHOMY 3alaJIeHHIO, MOPYIIEHHIO
MiKpPOLIMPKYJISITOPHOTO KPOBOTOKY, Tinmomnepdy3ii TKaHUH
i HeOe3MmeuHi I KUTTS OpraHHiil HeOCTaTHOCTI [66].

licronu H3 i H4 € Bucokouurorokcuunumu st EK.
LluToTOKCHUYHI e(PeKTU riCTOHY MOXYTh BUKJIMKATU BIUIMB
PtdSer na enmoremniit. PtdSer, 3a3Buuaii HassBHUI y BHY-
TPilTHBOMY 1IAPi TTa3MaTUYHOT MeMOpaHU, MOXe CTU-
MYJTIOBAaTH MPOKOATYISIHTHY aKTUBHICTh TM, miepeHocsun
ioro Ha 30BHiLIHI# wiap [67]. Byyio nmoka3aHo, 1110 TiCTOHU

IHAYKYIOTb AeTpaHyJ/IAllilo eHIoTeiaTbHuX Titenb Weibel-
Palade n151 BUBLIbHEHHS YABTpaBeTMKUX MyIbTUMeEPiB VWF
y KpoBooOir [58].

lNnmoxnmopucra KucyioTa, 1110 BUPOOJISIETHCS KOMITOHEH -
tom HIIIT MITO, nigBuiiye piBeHb exkcrpecii MPHK T®
B €HAOTENiaJIbHMUX KJIITHHAX IMAIMKIpHOI BEeHN JIIOOUHN
(HSVEC — human saphenous vein endothelial cell) i cTu-
MYJIIOE aKTUBHICTh eHaoTeaianbHoro TM [68].

3i 36inbmeHHssM HIIIT iX rictoHu TakoxX MOXYTb
3B’s13yBaTucs 3 peuentopamu TLR2 i 4 ogHouacHoO, 11100
iHilitoBaTH BHYTPIlIHBOKTITUHHUI 119X NF-kB (nuclear
factor kappa-light-chain-enhancer of activated B cells) ue-
pes simepHy TpaHcoKailito p65 i c-Rel, a6o 6e3mocepeHb0
aKTUBYBaTH TpaHcKkpumniito AP-1 (activating protein-1) ta
noaaTkoBo minBuinyBatu BupaxeHHs T B EK. e mo-
JIETIIY€E arperaiito TPOMOOIUTIB i, 3pELITOI0, BUKINKAE
EJl [41]. Kpim Toro, 1O3aKkIiTUHHI TiCTOHU 3B’SI3YIOThCS 3
KJIITHHHOIO MEMOPAHOIO Ta YTBOPIOIOTh MOPH, 11100 J03BO-
JIUTU iOHAM KaJIbl1it0 HAAXOIUTH, 110 PU3BOAUTH 0 Mepe-
BAHTaXXEHHSI KaJIbILIiEM, 1110 O€3MOoCcepeIHbO TTOLIKOIXKYE
BiIKPUTi KJTiTUHU [7].

Hocmigxenus nokaszanu, mo HIII BnyimBaoTh Ha
EK uepes cnieuudiuni pepmentu [69] (puc. 2). MeTano-
nporeiHaza-9 (MMP-9) (MmoxnuBo, pazom 3 MMP-25),
110 BUBIJIBHSIETHCS micis BupoosenHss HIITI, B3aemosie
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PucyHok 2. Mexariamu srinusy HIIIM Ha EK [69]
Mpumitkn: HOCL — rinoxnoputHa kucnota; HOSCN — rinotioyiaHoBa kucnorta; NO, — okcupg a3ory.
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3 EK, smymyioun EK mpoagykyBatu MMP-2. MMP-2 i
HE 3 HIIIT atakyoTh cTpykTypu 3’€qHaHHs Mixk EK —
VE-kanrepuHom, E-kKaarepruHoM i akTMHOM, 11O IIpU-
3BOJIMTH A0 MOIIKOMIKEeHHs (izionoriunoi ctpykrypu EK.
Tum yacoMm iHayKOBaHa CiTKOIO siAepHA TpaHCIOKallis
B-KaTeHiHy iHAYKYE €HIOTeialbHO-Me3eHXiMalbHUI
nepexia (EndoMT) y EK, 1o Moxe nmocujioBaTucs Mo-
pymenaaMm VE-kanrepuny. Kpim toro, HE i MII1O Oymu
BUBIJIbHEHI MPY HETO31 AJIs1 pyHHYBaHHS iHTiOITOPY LIS~
xy TkaHuHHoro ¢akrtopa (TFPI). llxsixom iHriOyBaHHS
poskiamanHst T piseHb excrpecii T® minBuimyeThC,
a €HJOTeJil MOIIKOMIXYETHCS MiABUILEHHSIM B’SI3KOCTi
kpoBi. MITO, orpumana 3 HIIII, 6e3nocepenHbo pyii-
Hye EK, mopymyoun Bupob6iaeHHss NO, oKMCHIOBaYiB
(HOCI, HOSCN i NO,) i HekaraniTnunuit uuisx. Kpim
Toro, karerncuH G po3iIerJitoe nornepeaHuk npo-I1JI-1a
Ha iHTepieiikiH-1a i gani gie Ha T®. MaTpuuHi MeTao-
MpoTeiHa3u € ocHoBHUMU KoMnioHeHTamu HITIT, siki TicHO
noB’a3aHi 3 EJI. Hanpuknan, HITIT MoXyTh 301IbIIUTH
BUBiIbHEHHS 11 ekcripecito MMP-9, 1o mie Ginbiie mif-
Buinye piBeHb MMP-2, orpumanoi 3 EK [62]. Carmelo
NTOBiB, 110 CITiJIbHE Ky/JIbTUBYBaHHSI aHTU-MMP-9, HIIIT i
HUVEC nosermuTh MomKoKEHHS eHI0TEi10 3i 3HAYUHO
3HMXEHO10 ekcripecieto MMP-9 i enporenianbHoi MMP-2
[62]. OTxe, MMII-9-akTrBoBaHa MM P-2 nipu3BoanTh 10
EJl yepe3 nopyiieHHs iiCHOCTI Ta pyHKIIii eHAOTeil0.

Taxox nmoBimomstocs, mo sk HE, tak i MITO, sk kom-
noneHtn HIIIT, moxyTh nowmkomkysatu EK [68, 70]. HE
OIIOCEPEIKOBYE iHAYKOBaHE HEUTPOdilaMU MOIITKOKEHHS
TKaHUHMU i e(PeKTUBHO PYyiTHYE KOMITOHEHTH TTO3aKJTiTUH-
Horo matpukcey [59], Toai sk MITO € remoBUM GiKOM y
HelTpodinax i YacTMHKaX MOHOIIUTIB, SIKi, SIK BilOMO, Te-
HepytoTb ADK [71].

HE, orpumana 3 HIIII, pazom 3 MMP atakye anresiio
EK 10 cyMixXHUX CTPYKTYp, PYHHYIOUM aKTUHOBUI LIMTO-
ckeinet, Kagreput i VE-kagrepun EK [70], gKi iHIyKyIOTb
TpaHcKpuIililo B-kateHiHy. OTXe, aKkTUBOBaHa rNepenaya
CUTHAJIIB B-KaTeHiHY J0AaTKOBO IMOIIKOAXYE CIU30BUI
Oap’ep CynvH, TiABUIILYE MPOHUKHICTh EHIOTENiI0 Yepes3
MOTipIlIeHHsT eHA0TeliaIbHO-Me3eHXiMaJIbHOMY TIepexoay
i, HapemTi, iHAyKye EI.

byno BusiBieHo, 1o katerncuH G, cepuHOBa MpoTea-
3a, sIKa MIiCTUTbCS y BenuKiil KinbkocTi B HITII, mocumioe
BrinB IJI-1o Ha akTuBalito EK nuisixom posiierieHHs
nonepenHuka npo-1JI-1a i BUBiIbHEHHS OiIbII MOTYKHOI
3pinoi opmu 1JI-1a [46], mani giroun Ha TP Ha MeMOpaHi.
3arasiom Hu3Ka cneuubiynux depmentis y HITIT moxe
OyTH 3HAYHO 30LIbIIeHA IIPHU ITiABUIIIEHOMY HETO31 i1 3maTHa
MOpyLIyBaTy CyAIMHHI DYHKIIIT yepe3 pi3Hi HUISIXU, TOCUITIO-
toun EJI i 3amanpHy BiAIOBiIb.

HMM i ADAMTS13

PAD4, mo BusinbHsieTbest HITI, uutpyninye nesinre-
rpuH i ADAMTS 13, TaknM YMHOM 3HUKYIOUYM 1OTO aKTUB-
HicTb [72]. ADAMTS13 Gepe yyacTb y KiIipeHCi KOMIUIEKCiB
«VWF — TpoM0GO1IUTH», CIPUSTIOUM 3aKiHYCHHIO TPOMOO3Y
[73], Tomy inrioyBanHs aktuBHOCTi ADAMTS13 PAD4 €
BaXKJIMBUM TTPOTPOMOOTUYHUM MEXaHi3MOM.

Sorvillo 3i ciiiBaBT. onucanu, mo PAD4 uutpyniHyBaB
ADAMTS13 y nmna3mi 3a crietiudiyHUMM 3aJIMIIIKaMU apri-

HiHYy, 110 IIPU3BEJIO 0 Pi3KOTO 3HIKEHHS (PepMEHTaTUBHOI
akTuBHOCTI ADAMTSI3 i, 0TXe, MOCUJIEHOTO YTBOPEHHS
VWF-TpoMboLuTapHUX HATOK Yy ME3eHTepiaJIbHUX BEHY-
sax muteit [72]. PAD4 takox 3MEHIINUB Yac 0 OKJIH03il
CYIVHM ¥ MOMITHO 3MEHIIMB eMOoTi3allilo TpoMOoaMu B
Me3eHTepiaJTbHUX BeHYJaX MUIIEH, sIKi 3a3HaJIM TTOIIKO-
JDKEHHSI, CHPUYMHEHOTO XJIopuaoM 3ajiza. Llurpynino-
BaHuiit ADAMTSI13 OyB BUSBISHUI Y IJ1a3Mi 300POBUX
TIOHOPIB, MAIIEHTIB i3 CENICUCOM i TOHOPIB 3 iIHITUMU CYITyT-
HiMM 3aXBOPIOBaHHSIMU, 1110 CBiTYUTH PO LUTPYJIiHi3allilo
ADAMTSI13 in vivo [72].

VY CYKyNHOCTiI BMICT, 1110 BUBiIbHSIETHCSI NPU HETO-
3i, mpurHiuye aktTuBHicTh ADAMTSI13 nuisixom oxuc-
HEHHS, UUTPYJIiHi3allii, IpoTeoizy a00 KOHKYPEHTHOIO
3B’s13yBaHHA i3 cyocTparoM VWF A2, 110 mpu3BoOuTh OO
MigBUIIeHHS KoHUeHTpawlii anturenHy VWE, cnpusioun
yrBopeHHI0 MmyabsTuMepiB UL-VWF ta ix mpoTrpomboTru-
HOMY e(heKTy B MiCIISIX TTOLIKOIKEHHS CyIuH [74].

Tpom6ocnonauH-1 (Tsp-1), ssKuif B OCHOBHOMY BHU-
pOOJSETHCS eHAOTENIaTbHUMU KJIITUHAMU i TPOMOOTIM -
TaMU, OTMIOCEPENKOBYE arperaiito TPOMOOLIUTIB LISIXOM
3B’s13yBaHHS piopuHOTEeHY i TpoMOouuTapHoro GPIIb/
[Ila [75] i BomHOYAC Mae 3axucHy Hito mpotu ADAMTS13-
onocepenkoBaHoi aerpanarii VWF [76]. YrBopennst HITIT
HE TiJIbKU MPUBEJIO 10 KOHTPOJILOBAHOI MPOTEOiTUYHOI Jie-
rpanauii 6inka 185 xJla mo Bepcii 160 x]la, aie i 3aX1UCTUIIO
MEeHIIMIA OiJI0K Bif moaasbinoi aerpafauii. [IpumitHo, 1110
160 x/1a Tsp-1 1eMOHCTPY€E MiABUILEHY 30aTHICTb CIIPUSITH
aaresii TPOMOOIIUTIB i YTBOPEHHIO HUTOK B YMOBAX ITOTOKY,
iMOBIpHO MTOCUJTIOIOYM YTBOPEHHST TPOMOY [76].

HIMM i koMmnAeMeHT

HIIIT MoXyTh aKTUBYBAaTW TPU Pi3Hi LIISIXU KOMII-
JIEMEHTY 1711 (hopMyBaHHS TPOMOO3y, 10 MPU3BOAUTH
10 TIOCUJIEHHSI TTOIIKOXKEHHSI €HAOTEeJIiI0 Ta aKTUBallii
tpombouutiB [77]. InopykoBani HIIII kackamm «HeHATpo-
(hinu — KOMIUIEMEHT» MOXYTh MPOJIOBXYBaTH aTaKyBaTh
HaBkouiHi EK [78], a KOMIIOHEHTH KOMILIEMEHTY, PO3-
TaIllOBaHi B MiCIISIX 3aMaJIieHHSI, MOXYTb JOJAaTKOBO TTOCH-
JINTU aKTUBALlil0 Ta peKPYTUHT HEUTPODiiB i MOHOLIUTIB.
Jeski epekTopHi (haKTOPW KOMILIEMEHTY CUHEPTiYHO B3a-
€MOJIIIOTh 3 TPOMOOLIMTAMU, TTOCUJIIOIOYN TPOMOOTUYHE
3amnajeHHs, MiKpOCyIMHHUI TPOMOO3 i TPOMOOTUYHI Mi-
kpoanriomarii mpu EJI [79]. Hanmpukian, C3a Moxe aKTUBY-
BaTU TPOMOOLIMTH, TO/I SIK MEMOpaHOATaKyIOUMii KOMILIEKC
cuctemu komrieMeHTy (Membrane attack complex) i C5a
MOXYTh rocunoBaTu ekcnpecito T® B EK, 1o miacumtoe
MPOKOATYJISTHTHY aKTUBHICTb i TTIOCUJIIOE PYHHYBaHHS €H-
norenito [78]. Kpim toro, C5a MoxXe peKpyTyBaTH i aK-
TUBYBaTU HeiTpodinu 3a gormomoroio peryisuii TLR, pe-
LIENTOPiB KOMIUIEMEHTY Ta iHIIMX 3afaJibHUX PelenTOpiB.
Hua nokasas, 1110 nmonepeaHst CTUMYJISILS HeUTpodisiB 3a
noromoroto C5a moxke nmocunutu BuBiibHeHHsT HITIT [80],
a MOJIEKYJTM KOMIUIEMEHTY B KPOBi MOXKYTb BiIKJIagaTUCS HA
HIIIT mns moctiiinoro ¢gyHkuionyBanss [77, 81] (puc. 3).

K mincymok, cucteMa KOMILJIEMEHTY, aKTHUBOBaHa
HIII1, moxe nmopymntu EK, 30inbimTy 3amanaeHHs i 1e
OisIbIlIe TPUCKOPUTHU HETO3, TAKUM UMHOM CIPUSIIOUM T10-
pouHomy Hukiay komrmuieMeHTy i HITII-kepoBanoi EJI 3
TpomMbo30M [82].

Tom 19, N 7, 2023

www.mif-ua.com, https://emergency.zaslavsky.com.ua 15



HaykoBum orasa / Scientific Review

— Immo6inizauis

— AHeBpu3sma

— O6eTpykuia (nyxnuHa,
OXWPIHHSA, BaAriTHICTL)

— OucdyHkuia nisoro
WwnyHouka

— BeHosHa
HeAOoCTaTHICTb

Tpiapa
BipxoBa

Fnepkoarynsauyin

— MigBMLWEHHA NPOKoAryIAHTHUX
thakTopie

— 3HWKEeHHA abo NopyLweHHs
aHTMKOArynsHTHUX MeXaHi3mis

EHnpoteniansHa/cygnHHa gucdyHKUiA
— Tpaema
— Onepauin
- MocTiAHniA kaTeTep
— MpoTtea knanaHa cepus

IMyHHa gucperynsauyin

" — HeTos
— |Hchbnamacoma
— Mikpo4acTUHKK

TeTpaga
Tpombo3y

PucyHok 3. Tetpaga tpom603y [83]

BucHoBOK

Ha croronHi KJliTMHHA MOJIEJb 3aJTUIIAETHCS OCHOBOIO
MOTOYHOI'0 PO3YMiHHS i KIJIIHIYHOI MPaKTUKKU reMocTasy i
TpoM0603y. BogHoUac 3HaYHO PO3MIMPUINCH HAllli 3HAHHS
PO MepexpecHU 3B’ 130K MixX KoaryJsii€lo, 3anajleHHsIM
i BpOIKEHOIO iIMyHHOIO akTHBali€o. Hemae cyMHiBiB, 1110
HIIII BigirparoTh 3HaYHY POJIb y LIIMX Mpolecax UIISIXOM
B3a€EMO/Iii 3 TpPOMOOLIMTAaMH, KOMILJIEMEHTOM, (haKTopa-
MU 3ropTaHHS KPOBi i mil Ha eHpoTeii cyauH. Lle BKa3ye
Ha poJib IMyHHOI AUCPEeryJIsiii SIK BaXKJIMBOI'O YeTBEPTOIO
yJacHUKa TpoMOO3y i, TAKUM YMHOM, 3aCJIyTOBYE Ha Te,
11100 BoHa OyJia BKJII0OYEHA B IMTOTEHIIIMHY TeTpaay TPOMOO3y
[83] (puc. 3).

KonduikT inTepeciB. ABTOpH 3asBJISIIOTH IIPO BiICYTHICTh
KOHITIKTY iHTepeciB i BracHoi (hiHaHCOBOI 3aIliKaBJIEHOCTi
MpU MiArOTOBIIi 1aHOI CTaTTi.
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CTarTi, 3aranbHe peparyBaHHs; Yyxain C.C. — NMepBUHHUMA
MOIIIYK JiTepaTypu, TiepeKia JJiTepaTypHUX Kepes1, Ha-
MUCAHHS CTaTTi.
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The role of neutrophil extracellular traps in thrombosis

Abstract. According to the cellular model of hemostasis, the
process of blood coagulation is presented in the form of three
phases: initiation, amplification and propagation, each of them
includes several consecutive stages. At the same time, thrombus
formation is often explained by Virchow’s triad: blood stasis,
damage to the blood vessel walls, and hypercoagulation. Clas-
sically, the appearance of one of the three mentioned param-
eters can lead to thrombus formation. Over the past decade, our
knowledge of the cross-talk between coagulation, inflammation,

and innate immune activation and the involvement of neutrophil
extracellular traps in these processes has expanded. This brief
review shows their role in thrombosis through the mechanisms
of activation of platelets, complement, interaction with blood
coagulation factors and damage to the vascular endothelium.
We searched the literature in the MEDLINE database on the
PubMed platform.

Keywords: thrombosis; neutrophil extracellular traps; platelets;
complement; endothelial cells; review
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Emergency treatment of ruptured abdominal aneurysm

Abstract. Background. Abdominal aneurysm is considered a formidable pathological condition that requires
prompt treatment. Despite the improvement of medical equipment and postoperative care, mortality due to ruptured
abdominal aneurysm is still close to 50 %. The purpose of this review was to investigate and evaluate currently
available techniques for treating ruptured abdominal aneurysm to find best methods. Materials and methods. Using
keywords and inclusion/exclusion criteria, a search, analysis, and systematization of information sources from
foreign databases for the last 5— 10 years was carried out. Results. It was found that endovascular aortic aneurysm
correction is the optimal method for both planned and emergency treatment of aortic aneurysm and its rupture.
According to the Cochrane Specialized Register, it was found that endovascular repair is associated with a reduction
in early morbidity and mortality after abdominal aneurysm, compared with other methods of surgical treatment.
Conclusions. The study revealed that unlike open methods of surgery, endovascular techniques are associated with
a lower risk of complications in the form of intestinal ischaemia. However, there is currently no sufficient evidence
base to confirm a lower risk of complications from other organ systems. Similarly, to date, no difference in mortality
rates has been found one month after surgery comparing endovascular and open surgical methods, which requires
further research. Data from this review can be used for further, broader analyses of the literature, as well as for the

design of original clinical trials.

Keywords: pathological condition; clinical trials; aorta; endovascular treatment, mortality, review

Introduction

The abdominal aorta aneurysm (AAA) is a pathological
expansion of its walls due to pressure in the vessel or structur-
al damage to its walls, which leads to disruption of blood flow
in the aorta and its rupture [1]. According to modern epide-
miological data, this disease affects approximately 1.34 % of
patients [2]. The prevalence of AAA is approximately three
times higher in men than in women, and the incidence in-
creases with age and is most common between the ages of 65
and 85. The aetiology of AAA is unknown, but it has been
found that the risk of its occurrence increases in the pre-
sence of risk factors (smoking, obesity, stress). Furthermore,
a genetic predisposition to the occurrence of aneurysm has
been established [3].

Thus, it was found that the risk of AAA occurrence is
considerably higher in relatives of patients with an already
diagnosed disease. Therewith, although according to official
data, the prevalence of AAA is decreasing, which is primarily
associated with the improvement of the health care system
as a whole and means of prevention of risk factors for the
disease (smoking, stress), a large proportion of patients is still

undiagnosed, which may be related with a large proportion
of asymptomatic patients, leading to the gradual expansion
of the aneurysm in them and the occurrence of its rupture
[4]. Thus, according to the latest data, this complication is
the cause of death of about 2 % of the male population aged
65—85, which substantially affects the socio-economic status
of the population.

The AAA rupture is one of the most critical emergency
conditions in surgery, with a mortality rate of 80—90 % [5].
Through recent randomized trials by FL. Moll et al. [6], it
was found that such a high mortality rate could be reduced
by introducing annual screening among at-risk groups. Sci-
entists found that among men, the optimal size for surgical
intervention is the size of an aneurysm over 5.5 cm. However,
among women, reliable data about the optimal size of AAA
was not found. Even though routine screening allows preven-
tion of AAA rupture, treatment of the rupture itself is still a
much greater concern.

In most cases, aneurysms rupture in the retroperitoneal
space, which is accompanied by the classic triad of symp-
toms: pain, decreased arterial blood pressure (ABP), and
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the presence of a pulsatile mass in the retroperitoneal space.
However, according to R.C. Gibbons et al. [7], this triad oc-
curs only in 25—50 % of patients, which greatly complicates
the timely diagnosis of the disease. Thus, as a rule, patients
come to the emergency department with acute abdominal
symptoms and hemodynamic disturbances, which greatly
complicates the diagnosis and requires the latest, more ef-
fective methods of detection and management of the com-
plication.

The main method of treatment for rupture of the ab-
dominal aorta is urgent surgical intervention based on vital
signs, which is practised in most countries as an open ope-
ration. Instead, it was found that even with prompt help
and successfully performed open surgery, mortality in the
postoperative period reaches 50 %, which is primarily as-
sociated with the severity of the patient’s pathology and
the operation itself. It was found that despite the improve-
ment of medical surgical equipment and the equipment of
intensive care units, the mortality rate of patients with AAA
rupture in the postoperative period remained practically
unchanged [8].

Recent studies by the Medical Advisory Secretariat in-
dicate significant effectiveness of endovascular treatment
methods, e.g., Endovascular Aneurysm Repair (EVAR) and
Fenestrated Endovascular Aneurysm Repair (FEVAR) [9].
Previously, they were used only for planned operations for
aneurysm of the abdominal aorta in its upper (FEVAR) and
lower (EVAR) departments. However, according to V. Tcha-
na-Sato et al. [10], endovascular methods have also proven
themselves as an effective method for emergency surgical
intervention for ruptures of the abdominal aorta. D. Daye
and T.G. Walker [11] indicated that this technique is associ-
ated with significantly lower levels of intra- and postoperative
complications and is also associated with a reduction in the
risk of mortality in the postoperative period.

Therefore, the purpose of this study was to analyse and
evaluate the advantages and disadvantages of the currently
available methods of surgical treatment of abdominal aortic
rupture, in comparison with standardized open surgical in-
terventions, to further optimize the treatment algorithm for
this pathology.

Materials and methods

Forty-six patients with a diagnosis of rupture of the ab-
dominal aorta took part in the study. Selection criteria were
a history of abdominal aortic rupture, conservative/operative
treatment for the disease, absence of other complications
(acute renal failure, liver infarction) that could affect the
results of the study. During the selection of patients, such
indicators as age, gender, race, smoking status, presence
of hypertensive disease (HD), diabetes mellitus (DM), and
coronary heart disease (CHD) in the anamnesis were consi-
dered. In all patients, body weight was determined for further
calculation of body mass index (BMI), as well as general
blood, urine, and blood biochemistry were performed to
detect the levels of leukocytes, total protein and cholesterol
as prognostic markers of the occurrence of aortic aneurysm
rupture and the patient’s prognosis after its treatment. An
initial comparative review of literary sources was conducted
according to the current PRISMA recommendations [7].

This approach helped avoid inaccuracies and contributed
to a more detailed description of the research methodology.
Various aspects were considered to determine the acceptance
criteria: accuracy and reliability of the results, ethics, and ac-
ceptability of the mentioned information. To ensure the high
quality of the research, a generalized algorithm was deve-
loped, which included detailed instructions for the research
and analysis of the results.

An analysis of sources from the Web of Science, Scopus,
and PubMed databases was carried out in the period from
January 23, 2018 to June 14, 2023. At the initial stage of
the study, the literature search was limited to English, Ger-
man, and Albanian languages, which may have resulted in
the exclusion of relevant studies by other authors in foreign
languages. To include the publication in the list of reviewed
articles, broad selection criteria were deliberately chosen
to more fully cover the research area. Publications that dis-
cussed possible treatment methods for abdominal aortic dis-
section in the last 5—10 years were automatically considered.
Exceptional attention was paid to original clinical studies,
systematic reviews and meta-analyses, which considered and
analysed the possible risks of certain treatment methods, as
well as the effectiveness of their use. For this, the search for
the following indicators was used:

— primary efficacy results (number of successfully treated
patients);

— mortality of patients in the first month after the surgi-
cal intervention;

— major complications (open conversion, bleeding, mul-
tiple organ failure, organ ischaemia);

— complications and mortality after 6 months;

— the patient’s quality of life after treatment.

Publications that had flaws in study design or contained
more promotional material than scientific material were
not considered for further analysis. This was done to avoid
unreliable information or false conclusions. This approach
helped increase the reliability of the results and increase their
significance. The main primary search terms for scientific
publications and studies in this paper were the keywords
listed above. A further search for each of the factors identified
at the initial stage was performed using the terms-names of
these treatment methods and their possible alternatives. The
principal research models that were subject to further review
and research were as follows:

— studies in which participants were divided into control
and experimental groups, with a minimum number of > 10
people;

— systematic reviews and meta-analyses;

— research conducted to confirm or refute possible theo-
ries of the development of biliary atresia;

— scientific publications on the study of new methods of
treatment of rupture of the abdominal aorta or analysis of the
effectiveness of already standardized methods.

Publications with dubious results, advertising publica-
tions, and studies without any scientific substantiation were
subject to exclusion from the scientific analysis. After litera-
ture searches in databases, using keywords and inclusion/
exclusion criteria, 78 articles were found for the primary
study. As a result, 40 publications were included in the study
as sources of literature.
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Results and discussion

Since January 2018, 46 cases of ruptured AAAs have been
diagnosed. In all forty-six cases, surgical intervention was
used: either open surgery or endovascular technique. All
100 % of patients had a previous history of diagnosed ab-
dominal aortic aneurysm, for which they underwent periodic
ultrasound examination. Baseline data of patients with AAA
are presented in Table 1. It is notable that most patients were
male, of Caucasian race, which confirms the general data of
the World Health Organization (WHO). In addition, all the
subjects were elderly people with a previous history of aneu-
rysm. Thus, the average diameter of the aneurysm among the
subjects was about 5 cm. Almost all subjects (85 %) smoked
in the past or still smoke. The body mass index for the pa-
tients varied within narrow limits, all the patients had excess
body weight and an elevated level of total cholesterol. About
half of the patients had medical conditions of coronary heart
disease, hypertensive disease, or diabetes as concomitant
diagnoses to the threatening condition — AAA.

Table 1. Initial patient data

Indicator Numbe(lr-; :‘22;‘ value

Age 68.0+2.6
Gender male 40 (87 %)
Caucasian race 44 (96 %)
AAA initial diameter 5112
Smoker status:

— current; 18 (39 %)

— past; 21 (46 %)

— never smoked 7 (15.2 %)
Body mass 87.4+10.2
Body mass index 27621
Diagnosed CHD 22 (48 %)
Diagnosed HD 31 (67.4 %)
Diagnosed DM 9 (19.6 %)
Total cholesterol 7811

In 46 cases, abdominal aortic aneurysm rupture was
confirmed under various circumstances. Thus, 35 were
suspected in connection with specific and characteristic
complaints, which was 76 % of all patients. Another 9 pa-
tients had a painless symptomatic picture, where aneurysm
rupture was suspected, but diagnosed only during planned
surgical intervention. In 2 examinees, which is only 4.3 %,
the rupture was confirmed during the planned ultrasound
examination of the aneurysm. All 46 patients were randomi-
zed into two groups for immediate surgical intervention. In
the first group of patients, an open method of treatment was
performed, and in the second group, endovascular reposi-
tioning was performed. Aneurysm of the abdominal aorta
caused 5 fatal consequences of the intervention. Two deaths
occurred after endovascular treatment, another 3 — in the
first 24 hours after open treatment, which may have been
related to the chosen technique. There were also another
12 deaths (26 %) classified as sudden death due to ruptured
AAA. The remaining patients (63 %) survived after im-
mediate treatment of the AAA rupture. After the surgical

intervention, all patients underwent diagnostic monitoring,
examination, as well as periodic ultrasound examination
and computer tomography.

To obtain more information on the risk of repeated
rupture of the aorta, the diameter of the aneurysm and its
enlargement were evaluated. Depending on the size of the
aneurysm, patients were divided into four groups with dia-
meters < 3.9 cm, from 4 to 4.9 cm, from 5 to 5.9 cm, and
> 6 cm. The first group included 17.5 % of patients, by the
second — 32.6 %, the third — 28.2 %, the fourth — 21.7 %.
In 91.3 %, the diameter of the aorta was measured during
the previous 12 months. For the rest of the cases, the last
measurement was considered. Based on known aneurysm
diameters, the following pattern of AAA ruptures was noted
in the categories: 5 of 8, 12 of 15, 12 of 13, and 10 of 10 rup-
tures in cohorts with diameters < 3.9 cm, 4 to 4.9 cm, from
510 5.9 cm and > 6 cm, respectively. Person-years were also
calculated in each patient group from the first AAA diameter
measurement to the last current measurement. Thus, the
number of ruptured aneurysms per 100 patient-years in the
< 3.9 cm group increased from 0.5 to 1.1, from 4 to 4.9 cm,
from 1.1 t0 5.9, from 5 to 5.9 cm increased from 4.8 to 6.3.
Such data for patients with an aneurysm diameter > 6 cm
were not calculated due to lack of time due to the high risk
of an emergency.

After emergency treatment of ruptured AAA by open or
endovascular methods, it was observed that the number of
postoperative deaths was almost the same (4.3 and 6.5 %).
Sudden deaths (26 %) that were associated with aneurysm
rupture occurring in the first 30 days after surgery were more
common in patients who underwent open surgery (17.4 of
26 %). It was also analysed that more often patients after
open surgery require a higher number of postoperative hos-
pitalizations. Thus, certain advantages of endovascular tech-
nology against the classical method were found.

Compared with diagnosis by CT or ultrasound, immedi-
ate operative treatment slightly improved survival in low-
risk patients with aneurysms up to 4.9 cm. Such data were
obtained even though mortality after surgery was relatively
low. Furthermore, in this study, there was no increase in
postoperative mortality or the need for reoperation if the
diameter of the abdominal aortic aneurysm was less than
5.5 cm. Such a low mortality rate compared to known fi-
gures may be related to timely diagnosis, surgeon skills and
criteria inclusions that were previously defined and indi-
cated above. The results of this work indicate that there is
no need for immediate surgical intervention for aneurysms
up to 5.5 cm. Instead, routine diagnostics with determina-
tion of AAA diameters can prevent the development of
ruptured aneurysms and the need for immediate surgical
intervention. In this study, there was also no relationship
between the type of operative technique and postoperative
mortality in the first 24 hours because such mortality was
approximately the same in both open and endovascular
patients. However, it was observed here that patients after
open surgery according to the classic Parodi method were
associated with a more frequent need for postoperative hos-
pitalization, as well as with slightly higher rates of sudden
postoperative early death in the first 30 days, which may be
related to unpredictable complications.
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Thus, although EVAR as a technique has been proven
to be effective in some patients with AAA, it is not possible
to indicate that it is the technique of choice for all patients
because of the data obtained in this study. The use of endo-
vascular techniques is impossible in many patients who are
hemodynamically unstable due to an aneurysm or anatomi-
cal features. Certainly, some higher benefit of endovascular
technology has been observed, as it is associated with lower
postoperative mortality in the first 30 days and less need for
prolonged hospitalization. It has been noted that both open
classical Parodi surgery and endovascular EVAR technology
are equally effective for the immediate treatment of ruptured
AAAs, which was confirmed by the data of this study.

Since ancient times, the AAA has been treated exclusively
by open surgery. This method of treatment was the only high-
ly effective method, which consists in exposing the aorta in
an open method under general anaesthesia, dissecting the site
of the aneurysm and replacing this area with a biosynthetic
tubular graft. However, even though the complexity of this
technique is impressive, along with the negative impact of
surgery on the body, haemorrhages and bleeding, the ligation
of the aorta quite often led to adverse consequences. His-
torically, one of the most frequent and serious complications
from this operation was ischaemia-reperfusion syndrome of
damage to the lower part of the body. According to T.J. Gor-
ham et al. [12], R.M. Greenhalgh et al. [13] and EJ. Veith
et al. [14], who in their separate studies provided statistical
calculations, it was concluded that due to the correct and
more careful selection of patients for operative treatment
and a high-quality postoperative period, the mortality rate
in specialized clinics was under 2 %, and in others up to 8 %.

However, in the last two decades, the approach to the
treatment of AAA has changed because the previous method
of open surgery has been questioned due to the still high rate
of complications. In parallel with this, another minimally
invasive treatment method was developed — EVAR. This
technique was introduced into medical science by the Wes-
tern scientist Parodi in 1991 [15]. This researcher described
the passage of a metal stent covered with a special material
through an aneurysm. Thus, it shut it off from the general
circulation and formed a new vessel for blood supply. The
makeshift stent is delivered from an accessible distant vessel,
e.g., the femoral artery. As a result of the invention of this
method, with the passage of time the results improved signifi-
cantly due to the use of other types of stents, not makeshift
ones, for the creation of which various commercial designs
were developed, as well as updating the methods of delive-
ring the artificial vessel to the required location [16]. After
the development of this technique, most centres specializing
in vascular surgery began to use EVAR for the treatment
of AAA. Early postoperative mortality and morbidity were
observed to be significantly reduced (EVAR, 2004). Accor-
ding to K. Mani et al. [17], since 2011, minimally invasive
techniques have become the principal method of treating
aneurysms. Subsequently, in 2014, a Cochrane review
showed that short-term mortality after EVAR is reduced
compared with medium- and long-term mortality [18].

Recently, technology has improved significantly, and
therefore the use of stents has become even safer. Thus, mo-
dern stents are much more affordable, exist in diverse sizes

and materials, and can be custom-made with the addition
of various additional structures, side windows or branches,
creating a much more complex anatomical structure. This
customized stent-graft is delivered remotely through an open
and exposed femoral artery. Currently, such modules are de-
scribed as aorto-ileal and aorto-biileal grafts, which have a
single lumen and bi-lumen, respectively. Due to the minimal
vascular access, this minimally invasive technology can be
performed under local or regional anaesthesia [19].

After the invention of such a minimally invasive method
of treatment, large randomized controlled trials were subse-
quently conducted to compare the effectiveness of the two
treatment methods. According to these data, a decrease in
the level of complications in the early period and the level
of mortality was observed [20]. But, even though EVAR of
abdominal aortic aneurysm is a newer and easier operation
for the patient, it is impossible not to note that open inter-
vention also stays effective and useful in certain cases, such
as a large AAA for which it is impossible to use minimally
invasive technology [21]. Furthermore, as reported in a UK
study, although short-term results are positive, there is no
significant difference between open and minimally invasive
surgery in the context of long-term effects [22]. According
to EVAR2, even the high mortality rate of patients for whom
open intervention is unsuitable, even with the use of EVAR,
is unlikely to change since the prognosis of such patients
depends on other causes [23].

The German S3 recommendations and some research
institutes recommend long-term or periodic follow-up using
imaging methods after EVAR, giving preference to duplex
vascular scanning or ultrasonography, which is both quite
informative and cost-effective [24, 25]. Such follow-up will
allow monitoring the patency and state of the vascular wall,
as well as planning repeated interventions, if necessary, which
will all together reduce long-term consequences in favour
of minimally invasive intervention. M.J. Grima et al. [26],
in their systematic review, which included about 14,000 pa-
tients, concluded that 42 % of patients did not follow the
guidelines for postoperative follow-up by vascular surgery
specialists. But after 5 years of follow-up, no statistically
significant difference was found between those who strictly
followed the recommendations and those who did not. How-
ever, periodic imaging is necessary for EVAR patients. Thus,
I. Grootes et al. [27] developed the Cox model, according to
which intensive observation is required only for those who
have a progressive growth of an AAA of more than 1 mm per
year. The number of such patients 1 year after endovascular
technique reached 85 %, who could be classified as consi-
derable risk.

Therefore, this review analysed information from avai-
lable studies with a pooled sample of more than 500 people
who were randomized to either minimally invasive or open
surgery for the treatment of the AAA. Overall, these studies
reported short-term mortality, defined as 30-day or in-hospi-
tal mortality. No significant difference was found between the
two types of operations. In general, the risks of early compli-
cations within 30 days, such as myocardial infarction, kidney
complications, respiratory failure, were assessed, after which
the data were analysed and determined to be insignificant.
The only statistically confirmed, and significant one was the
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intestinal ischaemia, which occurred less often during EVAR.
The evidence for long-term complications at 6 months and
1 year was not statistically significant, so due to the lack of
evidence at this time, it is not possible to definitively report
a significant advantage of only one treatment modality for
the AAA.

There is also evidence of a certain risk of cancer with
endovascular treatment. A population-based cohort study
examined this risk due to the radiation dose received by the
patient. Thus, those patients who underwent EVAR were
exposed to a higher dose of radiation due to intraoperative vi-
sualization of the stent, subsequent frequent CT angiograms
[28]. T. Schmitz-Rixen et al. [29] investigated the effect of
radiation on cancer risk in patients undergoing minimally
invasive surgery. The data of about 14,000 patients with endo-
vascular treatment and 24,465,000 patients with open treat-
ment were analysed, the duration of observation was up to 7
years. It was noted that the risk of postoperative tumour of
the abdominal cavity is higher than in patients with open sur-
gery. However, data on overall mortality were not provided.
Abdominal aneurysm rupture is a surgical emergency, so it
requires urgent surgical intervention.

According to the guidelines of The Society for Vascu-
lar Surgery (SVS) and the European Society for Vascular
Surgery (ESVS), it was recommended to use endovascular
surgery for the AAA [30, 31]. According to a meta-analysis
by N. Kontopodis et al. [32], which analysed data from
136 studies with a total of 267,259 patients, postoperative
mortality was 0.245 and 0.378 for minimally invasive and
open treatment. Consequently, EVAR is associated with
lower mortality. R.R.B. Varkevisser et al. [33] showed in
their work that the 5-year survival rate of patients with open
treatment is lower than with endovascular treatment. In
a late cohort of patients who underwent surgery between
2014 and 2018, long-term survival was significantly higher
for EVAR. However, there are still no high-quality studies
to draw particular conclusions about the benefits of one or
another treatment method.

This review gathered information from a variety of sour-
ces, including meta-analyses, systematic reviews, and pro-
spective cohort randomized trials. In a systematic review by
J.J. Visser et al. [34], which included 10 observational stu-
dies, none of the studies analysed in this paper were included.
Furthermore, the inclusion criteria were a comparison of
patients after EVAR and with open interventions. The results
that were found indicate that the odds ratio criterion varied
from 0.45 to 0.67. These statistical data indicate that there
is no significant difference in the use of open and endovas-
cular techniques for the treatment of patients with the AAA,
however minimally invasive technology correlated with lower
20-day survival. Although many sources of information in-
dicated that there was no difference between these interven-
tions in terms of short-term mortality, a 2015 paper found a
strong association between EVAR and positive postopera-
tive outcomes [35]. Moreover, other scientists also evaluated
comprehensive examinations for systemic complications af-
ter aneurysm treatment. The numbers indicated a statistically
significant association between minimally invasive endovas-
cular surgery and fewer systemic complications compared to
patients who underwent traditional open surgery [36].

A 2011 meta-analysis included a total of 42,888 patients.
The population of this study was individuals with a ruptured
AAA, and all participants underwent either endovascular
or open surgery. Although most studies indicated that there
was no significant difference between mortality and the two
types of surgery. The study by H. Takagi and T. Umemoto
[37] showed a close relationship between low mortality and
endovascular treatment. Comparable results were confirmed
in the study by C. Qin et al. [38], which was a meta-analysis
that included 18 studies, 12 of which were retrospective, and
the rest had elements of prospective studies. This review also
indicated a shorter length of stay for patients in the EVAR
group. However, the quality of the results was heterogeneous
due to the diversity of works included in this meta-analysis.
Another meta-analysis of S.C. van Beek et al. [39] inves-
tigated the effect of endovascular treatment on in-hospital
mortality and postoperative early mortality during the first
30 days. The results were not different and showed a close
correlation between reduced complications and mortality
from EVAR compared to open interventions.

G.A. Antoniou et al. [40] used a random-effects model
and found a statistically significant difference between lower
mortality in patients with minimally invasive surgery ver-
sus open surgery (OR 0.56, 95% CI 0.5 to 0.64; P < 0.001).
Furthermore, in this study, a lower risk of complications was
noted in patients who underwent endovascular technology
for the treatment of the AAA. Such pathologies as respira-
tory complications, acute renal failure and ischaemia of the
lower extremities and mesenteric ischaemia occurred much
less often than in those examined after open exposure of the
aneurysm according to Parodi. However, for clearer results, a
prolonged study with a larger sample of patients is necessary,
and thus more reliable data could be obtained.

Conclusions

The conclusions of this review are limited by inferior
quality studies and lack of information. From the statistical
data that shown in this paper, it can be concluded that there
is a difference between endovascular and open methods of
treatment of abdominal aortic aneurysm rupture. Morta-
lity within the first 30 days after treatment and short-term
complications are significantly lower in patients using EVAR.
Systemic complications are also more prevalent in patients
who were prescribed open surgical treatment. However, the
results are still controversial. Some studies indicate that there
is no difference in the long-term survival of patients with
endovascular and open surgery. Randomized trials included
in the review evaluate endovascular technology as a use-
ful treatment modality alongside open. Non-randomized
studies, meanwhile, are accumulating evidence that EVAR
is the surgery of choice in most patients. However, it is also
necessary to pay attention to the risk of radiation-associated
cancer after minimally invasive techniques, which is associ-
ated with higher exposure. For the conclusions to be more
correct, it is necessary to conduct randomized controlled
studies with a large sample of patients, which would ulti-
mately allow confirming or refuting the absolute benefit of
endovascular surgical intervention for rupture of the abdomi-
nal aorta. Limitations of this study exist due to the conside-
rable number of excluded analyses and papers that were
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invalid by inclusion and exclusion criteria in comparison with
other data. Analysing all the information that was extracted
from the sources included in the list of references, it was
hypothesized that EVAR treatment outcomes will improve
significantly over time due to updates in treatment protocols,
diagnostics, and optimization of stent grafts to restore normal
blood flow through the aneurysm site. The prospects of this
review are the conduct of further studies that would manage
to answer problematic questions.
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HeBiaAKAGAHO AOMOMOrd NPU PO3PUBI AHEBPU3IMU AOPTU YEPEBHOT MOPOXKHUHU

Pe3tome. Axmyaavnicme. AneBpr3Ma a0pTH YePEBHOT IIOPOKHUHI
BBAXXKAETHCS TPI3HUM TATOJIOTIYHUM CTaHOM, 110 BUMarae Herai-
HOTO JIiKyBaHHsI. He3Baxkaroun Ha BIOCKOHAJIEHHST MEIMYHOTO 00-
JIaAHAHHS Ta MiCIsIonepalliiiHoro OISy, CMEPTHICTh Bill PO3PUBY
aHEeBPU3MM a0PTHU YEPEBHOI MOPOKHUHU BCE 111e HAOIMXKAETHCS 10
50 %. Mema 1b0TO OIJISIAY MOJISATA)Ia B TOCTIIKEHHI Ta OLHIII 10-
CTYIMHUX Ha ChOTO/IHI TAKTHK JIIKyBaHHST PO3PUBY aHEBPU3MHU a0PTU
YepeBHOI TOPOXKHUHMU, 11100 3HANTHU HaliKpallli Metonu. Mamepiaau
ma memoodu. 3a KJIFOUOBUMU CJIOBAMU Ta KPUTEPIisIMU BKITIOYEHHST/
BUKJTIOYEHHST 3/1IICHEHO TOIIYK, aHaTi3 Ta CMCTEMaTH3allilo HKe-
pen iHdopMmalrii 3 iHo3eMHMX 0a3 JaHMX 3a ocTaHHi 5—10 pokKiB.
Pesyabmamu. YctaHOBIIEHO, 1110 €HI0BACKY/ISIPHA KOPEKILIisl € ONTHU-
MaJIbHUM METOJIOM $IK TJIAHOBOT'O, TaK i HEBIJKJIA[IHOTO JIiKYBaHHSI
aHeBpU3MM aopTH Ta ii po3puBy. 3a nanuMu KokpaHiBcbKoro crie-
1iaJ1i30BaHOTO PEECTPY BUSIBJICHO, 1110 €HIOBACKYJISIPHA KOPEKIIisT

TTOB’s13aHa 31 3HDKEHHSIM PaHHBOI 3aXBOPIOBAHOCTI Ta CMEPTHOCTI
TTiCJIs aHEBPU3MU YEPEBHOT A0PTU MOPIBHIHO 3 IHIIMMU METOAAMU
XipypriuHoro JikyBaHHs. Bucnoeku. JI0CITiIKeHHS M0Ka3ajo, 110
Ha BiIMiHY Bifl BIIKPUTUX METO/IIB Xipyprii €eHI0BaCKY/ISIpHI METOAN
acCoILIOI0ThCS 3 MEHIIIMM PU3MKOM YCKJIQAHEHb Y BUTJISII illleMii K-
meyHuka. OIHaK Ha 1€l yac HeMae 10CTaTHbOI TOKAa30BOi 0a3u 11st
MiATBEPIKEHHS MEHIIIOTO PU3KMKY YCKJIAMHEHb 3 OOKY iHIIIMX CUCTEM
opratiB. [ToniOHUM YMHOM MIpU MOPiIBHSIHHI €HA0BACKYISIPHUX
Ta BIIKPUTUX XipypTiYHUX METOAIB HE BUSIBJICHO Pi3HULI B PiBHSIX
CMEPTHOCTI Yepe3 MiCsILb ITicIsl orepaliii, 1o MoTpedye MoAaIbIINX
IOCTiIKeHb. JlaHi IOro OISy MOXYTh OYyTH BUKOPUCTAHI IS
MOJAJIBIIOrO IIKMPIIOTO aHaJIi3y JiTepaTypH, a TAKOX IIaHyBaHHS
OPUTIHATBHUX KJIiHIYHMX BUTPOOYBaHb.

Kiouosi cioBa: narosoriunuii craH; KJIiHIYHI BUITPOOGYBaHHSI;
aopTa; eHJI0BACKYJ/ISIPHE JIIKYBaHHSI; CMEPTHICTb; OTJISIT
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AOPOXXHbO-TPAHCMNOPTHA TPABMA
9K MeANKO-COHITAOPHUN HOCAIAOK HOA3BUYOUHOI
CUTYALil TEXHOreHHOro XapakTepy B YKPAIHiI.
NMoBIiAOMAEHHS Apyre: NOPIBHAABHA XAPAKTEPUCTUKA
KAIHIKO-eniAeMIOAOrYHUX O3HAK (CTATI TA BIKY)

Pestome. Axkmyaavnicmo. O0nicio 3 0CHOGHUX NPUHMUH CMEPMHOCME MA iH6ANIOU3aYiT HaceaeHHs é YKpaini € 0o-
poducHbo-mparncnopmua npueoda (A TII), kpim moeo, 3a 2022—2023 poku Kinbkicmb 00PONCHbO-MPAHCNOPMHUX
npueod iz cmepmenvHumu Hacaiokamu 36invuiunacs. Mema docaioxceHHs: sU3HAUUMU 0COOAUBOCMI KAIHIKO-eNi-
deMionoeiMHux Xxapakmepucmuxk 00poICHb0-MPAHCHOPMHOI MPaAeMU K MeOUKO-CaAHIMAPHUX HACAIOKIE Ha0368U~
uatinoi cumyauii' y komnonenmax eenepanvioi cykynnocmi seuwa (A TIT). Mamepiaau ma memoou. Paxmuunum
mamepianom docaioncenns 6yau 1696 eunadkie dopoxcHvbo-mpancnopmuoi mpasmu, ki 6y10 00pano memooom
Hez6opomHoi pandomizauii. Jocaioxncenns npogodunocs é nepiod 2019—2020 pokie. lanuii macué 6ya0 po3nodi-
ANeHO 8ION0GIOHO 00 YMO8 enidemionoeiuno20 eKCcnepumMenmy Ha Mo0easxX HamypHo20 muny, uo 0y1o cghopmo8aHo
8i0n0gioHo 0o sumoe ma Kpumepiie 3akoHy eaukux uucen. Modeav 1 — meeanonic. o yiei modeni 8gitiuinu no-
cmpaxcoani, ki ompumanu mpasmy i npoxoounu AiKyearus e mesanoaiici (Hacenenus oinvute nizne 1 000 000).
Moodenb 2 — cinbevka micyesicmo. Jlo yici Mooeni KAIOUEHO NOCMPANCOANUX, AKI OMPUMANU MPABMY 8 CilbCbKILL
Micyegocmi il npOXoOUAU NIKYBAHHS 8 UeHMPAAbHill pailoHHili aikapHi. Modeab 3 — obaacHe micmo. Jlo yiei mo-
deni 8KkAOHEeHO nocmpadicoanux, sKi ompumanu mpaemy 6 micmi (Haceaenus 300 000—500 000). Pezyrvmamu. Y
pe3yaomami 00CAi0NCeHHs BCMAHOBAEHO, WO 8 YCiX MOOeasiX 00CAIONCeHH S ICHYE CYMMEBA nepegasa mpasmo8anux
40108iKi6 Had ocobamu HCiHOHoi cmami, are MaKuil NOKA3HUK Hallbinbwuil y modeai 2 (cinbcoka micyesicms) —
79,05 %. [Toxasnuxu y moodeni 1 (meeanonic) may mooeni 3 (06aache Micmo) RpaKmu4Ho pi6HOZHAYHI NOKAZHUKY
amimanoeo pexcumy (63,65; 66,12 ma 66,86 % 6ionosiono). Ilpusepmac ysaey i moi ghaxm, ujo NOKA3HUK NUMO-
MO gaeu mux, Xmo @udCUg, Npesantoe Had NOKA3HUKOM NUMOMOI 82U NOMePAUX 8 000X eHOePHUX epYnax y 6Cix
Modensix docaioxcenns. Hatlbinvwa remanvricme — y 40408iKi6 ma JCIHOK, AKI OMPUMANU MPABMY BHACAIO0K
JTIT y cinveokiii micyesocmi (34,54 ma 31,82 % 6ionosiono), a naiimenuia remanvHicms — y 40408IKi¢ modeni 2
(obaacre micmo, 3,75 %) ma y ucinok modeni 1 (meeanonic, 3,38 %). Takooc y pe3yabmami nopiéHs1bH020 aHA -
i3y 6CMAHOBACHO, W0 HA NEPULOMY DAH2080MY MICUI 8 YCIX MOOeAsX 00CAIONCeHHs. nepebysaioms NoCmpancoani
sixoeoi epynu 21—30 pokis. JTlodu npayezdamuoeo 6iky (21—50 pokis) ceped nocmpasxicoanux ynacaioox A TIT
cmanoeaamo y mooeni 1 — 66,81 %, y modeni 2 — 58,10 %, a y modeni 3 — 53,69 %. Buznaueno, wjo maiince 6
VCIX 8IK0BUX epynax, Kpim 6ikoeoi epynu cmapute 71 poky, Hailbinvua remanvricms cnocmepieacmscs y mooeni 2
(cinbevka micyesicms). Haileuuwa aemanvricms y 6cix modensix 00caioyceH s 3apikcosana y 8ikosiil epyni cmapuie
71 poky: modenv 1 — 16,41 %, modenv 2 — 44,44 %, moodeav 3 — 60,00 %. Haiinuxcua semanvhicms — y mooeni
1y sixosiii epyni 21—30 pokie (2,17 %), y modeni 2 — y sixositi epyni 61— 70 poxie (24,14 %), y modeni 3 — y
sirkoeiti epyni 21—30 pokig (7,02 %). Bucnosxu. Kainixo-enioemionoeiyna xapaxkmepucmuka 00poscHb0-mpaH-
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CHOpMHOI mpasmu mMae cneyugiumi ocobaueocmi 0 meeanonica, cinbCokoi micyesocmi ma 004acHoeo micma, wo
€ 03HAKOI NeGHUX GIOMIHHOCMeET iHGpacmpykmypu modeaeil ma scummedianbHocmi Haceaenns. Jns ecix modeneil
d0Cai0dHCeHHS XapaKkmepHo npesantoeants 0cio 40108iuoi cmami, ane 0co04u60 ye supasicero y mooeni 2 (cinbevka
micyesicms) — 79,05 %. Bixosa o3naxa mae cymmesuii 6naue Ha (popmysanHs Macugy nocmpaicoaiux y mooe-
25X 00CAi0MNCeH s, HALIOINbULY NUMOMY 8az2y 8 YCIX M00eAsX Maioms 0cobu npaye30amHozo 8iky, wo Haibilvule
supaxcero y mezanoaici — 77,87 %. Bikoea 03Haka cymmeso enaugae Ha pesyavmam nepeodicy mpasmamu4Ho2o
npoyecy 8 ycix mooensx 00caioxcenHs | Haubinbwl supaxcena y cmapuiux éikosux epynax. Haiibinvwuii macue
nocmpaNcoarux npaue30amtoo iKy 3 HeeAmugHUM nepedicom mpagmMamu4Ho20 npouecy € y ciabCoKiil micye-
eocmi — 75,70 %. [lopisnsnvHa KaiHiKo-enioemionoeiuna Xapaxmepucmuxa 00polCcHb0-mpaHCRoOpMHOI mpasmu
8 M00ensX 00CAI0NCeHHsL 8KA3YE HA NOOIOHICMb MAKoI XapaKkmepucmuku 00 Kpait, wo po3euéaromucs.
KirouoBi ciioBa: dopocrvo-mpancnopmua npuzoda; 00poscHb0-mpaHcnopmHa mpagma,; KAiHiko-enioemiono-
2IMHa XapaKkmepucmuka,; nocmpaxicoani; 8ik; cmamas,; NOPIGHAAbHUI AHANI3

Bctyn

OpHi€0 3 OCHOBHMX MPUYUH CMEPTHOCTI i TpaBMYy-
BaHHsI HaceJIeHHSI B YKpaiHi € JOPOKHbO-TPaHCIIOPTHA
npurona (ATII) [1]. 3 MoMeHTY TOBHOMACIIITAOHOTO BTOP-
THEHHS pOCilicbKoi deaepallii Ha CyBepeHHY TepUTOPito
Ykpainu kinekicte ATII 30inbmvnacs [2]. Hanpuknan, y
BonuHcbkiii 06J1acTi HbOro poKy MOPiBHSIHO 3 BiIMOBITHUM
nepiogoM 2021 poky kinbkicts JTII 36inbimnacs Ha 45 %.
Takox Benuka Kinbkicts JATTI 3adikcoBaHa y KuiBchkiid,
JIbBiBCBKili, JIHiTTpOIeTpOBChKill 0bnacTsax [2], xo4ya Hali-
oinbira murtoma Bara JITII 3aBxou ciocTepiraiacs y Beu-
KMX MicTax (Meranouicax) [3—5].

BinmosigHo mo komekcy LluBinpHOrO 3aX1CTy YKpainu,
JIOPOKHBO-TPAHCIIOPTHI MPUTOAM BiTHOCATBCS 10 HAA3BU -
yallHUX CUTYyallili TeXHOreHHOTro xapakTepy [6]. Kpim Toro,
MpuBepTa€E yBary Toi (akT, 1110 J0pOKHbO-TPAHCIIOPTHA
TpaBMa (JITT) cynpoBOIKY€ETHCS TSKKUMM MEIUKO-CaHi-
TapHUMM HaCJiIKaMu, 30KpeMa BUCOKOIO JIETAJIbHICTIO Ta
iHBasliAM3auieto nocrpaxaanux [7—9]. ¥ Bcbomy cBiTi, a
0CO0JIMBO B KpaiHax, 1110 PO3BUBAIOTHCS, TOPOXKHBO-TPaH-
CMOPTHA TpaBMa € OJHIEI0 i3 MPOBIAHUX MPUYUH CMEPTI
niteit [10, 11].

KiiHiko-emnigemiojioriyuHa xapakTepucTUKa € BaX-
JIMBOIO CKJIAJOBOI0 KOMIJIEKCHOI XapaKTePUCTUKU J10-
POXHBO-TPAHCIIOPTHOI TpaBMU. BUBUYEHHIO KITiHiIKO-€TTi-
nemioJioriuHoi xapaktepuctuku ATT sk y BcboMy CBiTi,
Tak i B YKpaiHi IpuCcBsYeHO OaraTo HayKOBUX ITyOJTiKalIiit
[12—14], ocKinbKuU KJIiHIKO-€MiIeMioIoriyHa XxapaKTepuc-
Tuka JITT BpaxoBy€eThCs IIpu po3poOIli MapIIpyTHU3alIii
MOCTpaXkAaJIMX Ta KJIiHIYHUX TTPOTOKOJIIB HAJIaHHS MEINY-
Hoi nonomoru [15].

VY Hammx rmonepeaHix ToCHimkeHHsX [16] HaMu Oyi0
HaJaHO IOCUTh PeTeJIbHY KJIiHiKO-€ITiIeMioJIOTiuHy XapaK-
TEPUCTUKY Y 3araJIbHOMY MacuBi foCTiKeHHs1. OTHaK KOM-
MOHEHTH 3arajbHOr0 MacHBY MalOTh MEeBHiI OCOOJMBOCTI,
1110 MOTpeOy€e MPOBEASHHS MOPIiBHSUILHOI XapaKTepUCTUKHA
MOKAa3HMKIB 32 MOJEISIMU JOCITiKEHHS.

Ha BUHMKHEHHS JOPOXHBO-TPAHCIIOPTHOI TPaBMU Ta
JIETaJbHICTh BIUIMBAIOTh TaKi hakTopH, sIK reorpadiuHi
0COOJIMBOCTI MiCLIEBOCTi, PO3BUTOK iH(PPaCcTpyKTypH, CO-
LiaJTbHO-eKOHOMIYHI OCOOJIMBOCTI pETiOHY, a TAKOX PiBEHb
HagaHHs Mean4yHoi moromoru [17, 18]. OcKinbku Ha BU-
HukHeHHs HATII ta ATT BoauBaoTs 6arato akTopis,
CTPYKTypa KJIiHIKO-eIliIeMiOJIOTiYHOI XapaKTepUCTUKN
MOXe CYTTEBO Bilpi3HATHUCS. Y BIIKPUTUX Kepeaax Ha-
YKOBOI Ta crieniajibHoi iHpopMmallii He 3HalIeHO MOpPiB-

HSUTBHOI KJTiHIKO-eMigeMioIOTiYHOl XapaKTePUCTUKU 3a-
nexHo Big micust orpuMmaHHs JATT (ciibchbka MicUEBICTb,
00J1acCHUI LIEHTP, MErarioJjiic) Ta piBHs HagaHHS MEAUYHOI
JIOTIOMOTH.

BuBuyeHHS MOPiBHSUIBHOI KJIiHIKO-€MiIeMioJOoriyHO1 Xa-
pakrepuctuku ITT no3Boauth po3podutn echeKTUBHI TTPo-
TOKOJIM HaJlaHHS MEIWYHOI JOMTOMOIM 3aJIEXXHO Bil PiBHS
HaJlaHHS TaKol JOTIOMOTH.

MeTta AocJiKeHHs: BU3HAYUTU OCOOJMBOCTI KJIiHIKO-
enigeMioyiorivunux xapakrepuctuk ATT sk meauko-caHi-
TapHUX HACJIiJKiB HaI3BUYAHOT CUTYyallil Y KOMITOHEHTaX
reHepayibHoi cykynHocTi siBuia (JATIT).

MarTepiaAn Ta MeToAmn

O6’eKT AOCAIAXKEHHS

DakTUYHUM MaTepiajloM AOCITIIKeHHs Oyau 1696
punankiB A TT, mo 6yino o6paHo METOIOM HE3BOPOTHOI
paHaoMi3zallii i3 3araibHoro macuBy 21 000 moctpaxkna-
JINX 32 METOJI0JIOTiE€I0 BUMAAKOBUX Yrces. JJocmimkeHHs
npoBoauiock y nepioa 2019—2020 poxis. JlaHuii MacuB
OyJIO PO3IOAIICHO BiAIIOBIAHO 0 YMOB €IIiAeMiOI0TiYHO-
ro eKCIepuMeHTY Ha MOJEJISIX HaTYpHOTO THUITY, 110 OYyJ10
c(opMOBaHO BiIMOBIAHO 10 BUMOT Ta KPUTEPiiB 3aKOHY
BeJIMKUX uynces. O0cIr TOCTiKeHHS 32 KOXKHOI MOJIEeN-
JIIO TIEpeBUIIYBaB HEOOXiHE Ta JOCTATHE, 110 TO3BOJIMIIO
MPOBECTU MOBHOIIHHMUI aHalli3 (aKTUIYHOI'O0 MaTepiary
JTOCTiIXKeHHS i1 oTpUMaTH BiporinHi pesyiabratu. O6csir
MOCTIIKEeHHS HaTypHOI Mozaeii 1 (MeramoJic) CTaHOBUB
1139 nmocrpaxaanux i3 ATT, moxeni 2 (ciibCcbKa Micliie-
BicTh) — 315 BunazakiB, moaeni 3 (obnacHe micto) — 242
MOCTpaXKIaJi.

JocaiaKeHHsI TpoBeIeHO BilMIOBIAHO 10 IJIaHy BU-
KOHAHHS OUCepTalLiiiHOi poOoTH Ha TeMy «JlopOoXKHBO-
TpaHCIIOPTHA TpaBMa (KJIiHiKO-eTiaeMionoriuHa, KJiHi-
KO-HO30JIOTiUHA XapaKTepUCTUKa, KJIiHiYHI 0COOJMBOCTI
nepediry TpaBMaTUYHOTO MPOLECY, MPUHIIMIN HaJaHHS
MEIWYHOI JOIIOMOIM)», 3aTBEPIKEHOI Ha BueHiil paai /13
«YKpaiHChbKMiIT HAyKOBO-MPAKTUYHUI LIEHTP eKCTPEHOI Me-
JTUYHOI TOMTOMOTM Ta MeauIIMHu Katactpod MO3 Ykpainu
(TipoTokou 3acimanHs BUeHoi panxu Ne 6 Bix 15 rpymns 2020
POKY) Ta 3 TOTPUMaHHSIM yMOB [e/IbCiHChKOI AeKiIapaliii Ta
CXBaJieHO KoMiciero 3 Oioetnku /13 «YkpaiHChbKMIT HayKO-
BO-TIPAaKTUYHUIT LIEHTP €KCTPEHOI MEIMYHOI TOITOMOT'M Ta
Menuimuu Katactpod MO3 Ykpainu (mpotokos Ne 10 Bin
8 rpynnsa 2020 poky).
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MeToaAU AOCAIAXKEHHS

AHauni3 pakTUYHOTO MaTepially HOCIiIKEHHS POBO-
IUBCS i3 3aCTOCYBAaHHSIM 3aKOHIB (DOpMaIbHOI JIOTiKM, Me-
TO/IiB TTapaMeTPUYHOI Ta HerapaMeTPUYHOI CTaTUCTUKU,
(paKkTaJbHOIO aHAi3Y.

BiporigHicTh 3aKOHOMIpHOCTI Ta 3B’I3Ky OyJIO BU3HA-
YEHO METOJOM PO3PAXYHKY MOJiXOPUYHOTO MOKa3HUKA
3B’s13Ky Ta Kputepito [lipcoHa (¥?) i3 MomaIbIIMM MOPiB-
HSTHHSIM OTPMMAaHUX Pe3y/IbTaTiB i3 3HAUEHHSIM MOKa3HUKa
3a TabmussMu CHeaekopa.

TTopiBHSIHHST TTPOBOIMIIOCS 32 KOXKHOIO KITiHiKO-eITie-
MiOJIOTiYHOIO 03HAKOI0, a caMe: CTaThb, BiK. AHami3 KJIiHi-
KO-€eTiIeMioIoTiYHOI 03HAKM y4yacTi B pyci Oyne HaBe1eHO
B HACTYITHOMY ITOBiTOMJIEHHI 3 TMIaKTUYHUX MipKyBaHb.

st po3paxyHKy JaHUX BUKOPUCTOBYBajacsi KOM-
m’loTepHa ImporpaMa Statistica.

PesyAbTaTH

OnHi€l0 3 BAXKJIMBUX KJIiHIKO-€IMiIeMioJOTiYHUX XapaK-
tepuctuk JITT € renaepHa o3Haka.

PesynbraTi po3nofiny MacuBy JOCTIIXKEHHS 3a Te€H-
NIEPHOI0 O3HAKOIO y MOJAENSIX JOCHiIKEeHHS] HaBeJAeHO
Ha puc. 1.

IIpu ananisi maHux puc. 1 BCTaHOBJIEHO, IO Y BCiX
MOJIeJISIX DOCHiI)KeHHSI iCHY€E CyTT€EBaA IepeBara TpaB-
MOBaHMX YOJIOBIiKiB, ajl¢ TAKMI MOKAa3HUK HaMOiabIINi
y Mmojei 2 (ciibebka MicueBicTs) — 79,05 %. Ilokas-
HUKK y Moneni 1 (meramosic) Ta 'y moaesi 3 (o6sacHe
MiCTO) IIPaKTUYHO PiBHO3HAYHI MOKA3HUKY 3MillIaHOTO
pexumy. [loka3HUK MUTOMOI Baru 4oJIOBiKiB Y MOAEJi
2 Ha 12,19 % B aGCoOMOTHOMY 3HAYeHHi iIHTEHCUBHOTO
moka3Huka abo Ha 18,23 % OGinblie Bil MoOKa3HUKa Oa-
30BOTO piBHSI.

AHaJi3 BUNAAKIiB JOBIB, 10 TaKWI1 pPO3IIOIiJI 00YMOB-
JICHUIA y TIepu1y 4epry oCOOJIMBOCTSIMU XUTTEMISUIbBHOCTI
MOCTPaXIATUX Y MOJESIX TOCTiIKEHHSI.

[t Bepuikalii BIUIMBY TeHIEPHOI 03HAKM Ha pe3yiib-
Tat 1nepediry TpaBMaTUYHOTIO TPOLIECY Ta BCTAHOBJIEHHS
3aJIEXKHOCTI TAKOT'O BILUIMBY Bil XapaKTepUCTUK MOeJIe BU-
BUEHHS OYB MPOBEICHMI aHaJIi3 pO3MOIiTy 32 IMMHU O3Ha-
KaMu. AHaJii3 0y/10 IIPOBEJASHO 32 METOIMKOIO MOPiBHSIHHS,
pe3yJIbTaTH SIKOTO HaBeAeHO B TaoI. 1.

[Ipu nmopiBHsILHOMY aHai3i faHUX Tabya. 1 BCTaHOB-
JIEHO, 1110 TTOKa3HUK IMUTOMOI Baru THUX, XTO BUXKUB, TIpe-
BaJIIOE HaJl TTOKa3HUKOM ITMTOMOI Baru 3aruojmnx B 000X
TeHAEPHUX TPYIIax y BCiX MOMIEISIX BUBYEHHSI i y 3MillIaHOMY
MacuBi. KpiM Toro, crioctepiraetbcst 3HaUHa pisHULIS Y TIO-
Ka3HMKax 3arudmx B 000X FeHAepHUX TPYMax 3a MOJEISIMU
BUBUEHHS.

YV mopensix BUBYeHHS 1 i 3 11eif MOKa3HUK Yy YOJIOBi-
KiB ctaHOBUTH 4,9 i 3,75 % BianosigHo, o y 2,3—3,5 pasa
BMIIIC 3a MTOKA3HUK 3MilllaHOTO MacuBy. BogHouac mokas-
HUK y Mofei 2 ctaHOBUTD 34,54 %, 1110 Oinblie, HIXX y 3
pasu, 3a MOKa3HUK Y 3MIillIaHOMY MacCHBI.

B oci6 xiHouoi cTati, SIKi mocTpaxaalu BHACIiIOK
JTII, Bin3HAaYa€eThCS iHIIIA TEHASHIIIS, a caMe — ITOKa3HUK
JIETATBHOCTI y XiHOK B Mozesi 1 cranoBuTh 3,38 %, 1110 B 2,4
pasa MeHIIIe 3a MMOKa3HMWK 3araJlbHOTO MacuBy. ¥ Moei 2
TaKMii MOKa3HUK cTaHOBUTH 31,82 %, 110 Maiixe y 4 pasu
OiblIe 3a TOKAa3HUK y 3MillIaHOMY MaCHBi, a TOKa3HUK Jie-
TaJbHOCTI Yy Monei 3 ctaHoButh 12,20 %, o maiike y 1,5
pasa OisbIlle 3a MOKa3HUK 3MillIaHOI'O MaCHBY.

OTke, MOXXHA JiATA BUCHOBKY, 1110 Y 3MillIaHOMY MacH-
Bi Ha (popMyBaHHSI ITOKAa3HUKA JIETaIbHOCTI HANOLIbIINIA
BILIVB CIIPaBIIsi€ MOAENb 2 (CiIbChKa MiCLIEBICTD).

Takum 4YMHOM, y3arajbHIOIOUM BUKJIaJIeHE BUILE, MU
BCTAHOBUJIM, 1110 O3HAKa CTaTi Ma€ pi3HUI BIUIMB Ha pe-
3yJIbTaT IIepediry TpaBMaTUIHOIO IIPOLIECY B MOIEJISIX J0-
CJIIIKeHHST, TOOTO MalOTh BILIMB COLIiaIbHO-€KOHOMIiUHi Ta
iH(PACTPYKTYpHi 0COOIMBOCTI JKUTTEMISIIIBHOCTI HACEIICHHST
YkpaiHu, y TOMy 4ucili YMOBU HaJlaHHSI MEIUYHOI AOTIO-
MOTH.

79,05

66,86

Mopgenb 1 Mopenb 2

M Yorosiku (%) O XKivku (%)

33,14

Mogenb 3 3mMiwanHuin macus

PucyHok 1. AHania po3noginy macuBy nocTpaxpaajmx 3a 03HaKolo cTaTti no moaensix AOCiaXeHHs
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Ta6bnuys 1. IHTerpanbHWUi NOpPiBHANIbHUI aHasli3 PO3IoAiNny MacuBy LOCIAXKEHHs 3a O3HaKoK pe3y/ibTaTty
nepeo6iry TpaBMaTu4HOIro npoLecy B CTaTeBUX rpynax y MoAesIsiX JOCIiEeHHS

YonoBsiku XiHKn
Pe3ynbTat nepeo6iry Pe3ynbraTt nepeo6iry
TpaBMaTU4HOro TpaBMaTU4HOro
Monens npouecy JleTanbHicTb npouecy JleTanbHicTb
- PaHr ° PaHr
Ti, wo : ) Ti, wo _ (%)
oay*anu I'Ioz\g/e)pm oay*anu noz\g/e)pm
(%) ° (%) °
Mopensb 1 63,27 72,00 4,97 36,73 28 3,38 3
Mopenb 2 78,37 80,37 34,54 21,63 19,63 31,82
Mopenb 3 68,14 37,5 3,75 31,86 62,5 12,20 2
3miluaHnin
MAacHB 66,05 73,99 11,29 33,95 26,01 8,01

Tabnuys 2. MopiBHANLHUY aHasi3 po3roginy MacuBy AOCAXEHHS 3a 03HaKO BiKYy Mo MOAesNsiX BOCiAXEHHS

Bikosa Mopens 1 Mopensb 2 Mopensb 3 3aranom

rpyna % PaHnr % PaHr % PaHr % PaHr
Ho 20 6,50 5 13,33 5 22,31 2 10,02 5
21-30 24,32 1 21,91 1 23,97 1 23,82 1
31-40 24,32 1 18,73 2 14,05 4 21,82 2
41-50 18,17 2 17,46 3 15,70 3 17,69 3
51-60 11,06 3 13,65 4 10,74 5 11,50 4
61-70 9,75 4 9,21 6 9,92 6 9,67 6
71 i ctapwi 5,88 6 5,71 7 3,31 7 5,48 7
Pasom 100 100 100 100

Ta6bnuys 3. MopiBHANBLHWY iHTErpasnbHUI aHani3 po3noAiny macuBy [OCIAXEHHSA 3a O3HAKOIO BiKy
Y pe3ynbTaTUBHIV rpyni TUX, XTO BUXUB, 3@ MOAEJISIMU BOCIiAXEHHS

Mo3uTnBHUI Nepedir TpaBMaTUHHOro NpoLecy

Ho 21-30 31-40 41-50 51-60 61-70 CrapLue
Mogenb 20 pokis pokiB pokiB pokiB pokis pokiB 71 poky
= = = = = = =
% | 5| % | 85| % | 8| % || % | 5| % | 5| % | &
o o o o o o o

Mogens 1 624 | 3 |24,89| 2 | 24,61 18,27 11,11 2 9,74 2 5,14
Mogenb 2 1490| 2 |2403| 3 |1683| 2 |1683| 2 |12,02| 1 |10,58| 1 4,81 2
Mogenb 3 2345| 1 | 2536 | 1 |1483| 3 |1435| 3 |[11,01| 3 9,09 3 1,91 3

Ta6nunys 4. MNopiBHANLHWY iHTErpanbHUIA aHani3 Ppo3rnoAiny MacuBy BOCiAXKEHHS 3a O3HAKOI0 BiKy
Y pe3ynbTaTUBHIN rpyrni noMepnnx 3a MOAENSIMU [AOCIIAXKEHHS

HeratnmBHui nepe6ir TpaBMaTU4YHOroO npoLecy
(o] 21-30 31-40 41-50 51-60 61-70 CrapLue
Moaenb 20 pokis pokiB pokiB pokKiB pokis pokis 71 poky
= = = = = = =
% | | % | 5| % | §| % | §| % | 5| % | &| % | §
o o o o o o o
Mopgens 1 120 | 2 12,0 | 3 180 | 2 16,0 3 10,0 2 10,0 2 22,0 1
Mogens 2 1028 3 |17,76 | 1 | 2243 | 1 |1869| 2 |16,82| 1 6,54 3 7,48 3
Mogens 3 1212 1 | 12,12 | 2 9,09 3 (2424 1 9,09 3 |1516| 1 |18,18| 2
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V pesyabraTi IpOBEASHOTO ITOJIXOPUIHOIO aHali3y
BCTAHOBJIEHO, 110 MiX O3HAKOIO cTaTi, mepedirom Tpas-
MaTUYHOTO TIPOIIECY Ta XapaKTePUCTUKOIO MOJeelt 10-
climKeHHs B mocTtpaxnaanux yHachaimok JTIT icHye
nosutuBHuit (¢* = 0,0956), cunpHuii (C = 0,2953) Ta Bu-
COKOBiporimHmit 38’5130k (y* = 162,06), a BuIIe3a3HaYCHi
MOJIOXKEHHS MiCTSTBCSI B MeKax IMOJIs BipOTiTHOCTI.

[H111010 Ba>KJIMBOIO O3HAKOIO KJTiHIKO-€ITiIeMiOIOTiYHOL
xapakrepuctuku JATT € o3Haka Biky. Po3momin mo momesnsix
JOCJTIIKEHHS 32 BIKOBOIO 03HAKOIO HaBEeIEHO B TA0JI. 2.

ITpu nopiBHSLIBHOMY aHaJli3i JaHUX TabJ. 2 BCTAHOB-
JIEHO, 1110 Ha IepIIOMY PaHTOBOMY MiClli B yCiX MOAEISIX
TMOCTIIKEHHSI MICTSTbCSI MOCTpaXKaaii BikoBoi rpynu 21—
30 poki. JItoau npane3gaTHoro Biky (21—50 pokiB) cepen
noctpaxnanux BHacaigok A TII ctaHoBmsaTe y Momeni 1 —
66,81 %, y momeni 2 — 58,10 %, a 'y momeni 3 — 53,69 %.
Takox mpuBepTae yBary Toi (akT, 110 Y MOAEISIX JOCTi-
keHHs | 12 TpaBMOBaHi y Billi crapiie 71 poKy CTaHOBJISITh
5,815,7 % BinmosimHo. ITpuyomMy B Moziesti 3 MOKa3HUK MK -
TOMOI Baru MOCTpakKaanuX 3HaUHO Hk4Ye Bifx 3,3 %. Kpim
TOr0, Y TPaBMOBaHUX iCHYE CYTTEBA Pi3HULIS Y TTOKA3HUKY
MUTOMOI Baru Tpynu, 1o B 1,5 pa3a HIKYe Bil MOKa3HUKA
3MillIaHOro MacuBy B Mozei 2 i craHoBuTh 13,33 %.

Otxe, iCHYe HasiBHA 3aJ€XKHIiCTb Bill BAHMKHEHHS I10-
mkoxeHb y pesyasrati I TTI Big o3Haku BiKy B TOCTpax-
JATMX 32 MOJIEJISIMU BUBUEHHS, 1110 € BiIOOPaXXEHHSIM rpo-
MaJICbKOI Ta COIliaTbHOI aKTUBHOCTI MOCTPaXKIaJINX.

VY pesysbraTi NPOBENEHOTO MOJIXOPUYHOTO aHali3y
BCTaHOBJIEHO, 110 MiXX O3HAKOIO BiKYy Ta XapaKTepHUCTUKOIO
Mojiesiel TOCHiIKeHHs B mocTpaxaanux yHacaigok A TTI
icHye nmosutuBHuUii (9> = 0,0397), cunbHuii (C = 0,1954)
Ta BipoTiIHWI 3B’s130K (}* = 67,35), a BUIIe3a3HAYEHI 1TO-
JIO>KEHHSI MICTSITBCS B Me3Kax I10JIs1 BipOTiZHOCTi.

3 MeTo10 Bepu@iKallii BIUIMBY BiKOBOI O3HAKM Ta MOJIEJIi
JOCIIIKEHHST Ha pe3yJibTaT nepebiry TpaBMaTUYHOTO TTPO-
11ecy MpoBeIeHO MOPiBHSUTBHUI aHAi3 32 UMY O3HAKAMM.
3 IMAAKTUYHOT TOYKU 30Dy, Pe3yJIbTaTh TAKOTO aHali3y Ha-
BeCHO B Ta01. 3, 4.

3Baxaloun Ha BaXJIMBICTh JaHOI 03HAKM (BiK) 1151 hop-
MyBaHHs 3arajbHoi xapaktepuctuku ATT sk siBuina ta
(opMyBaHHST TPOTHO3Y TIepediry TPaBMaTUIHOTO TTPOLIECY Y
nocrpaxaanux yHacainok JATI1, 6yno Bu3HaHo 3a nouijibHe
Ta HeOOXiIHe IMPOBECTU aHAi3 PO3MOILTY 3araJbHOIO MacH-
BY TTOCTpaXXAaJINX 32 BIKOBOIO O3HAKOIO B PE3YJIBTATUBHUX
rpyrax y KOxHiit Moaeti J1OCTiIKeHHSI.

ITpu mopiBHsTbHOMY aHaTi3i faHuX TaoJ. 3 (MocTpax-
JaJti 3 MO3UTUBHUM PE3yJIbTaTOM Mepediry TpaBMaTUUHOTO
mnpoiiecy) B rpytri 10 20 poKiB HaOIbIITy TMTOMY Bary Ma-
J0Th TTOCTpaKaaJli B 06J1acHOMY MicTi (Momelnb 3) — 23,45 %,
Ha IpyroMy paHTOBOMY MicCIli ITlepeOyBarOTh IOCTpaXKmali
mogaeni 2 — 14,90 %, a Ha OCTaHHBLOMY PaHTOBOMY MicCIIi
nepeOyBaloTh mocTpaxkaani mogeiai 1 — 6,24 %. Y Biko-
Biit rpymi 10 20 poKiB CIiBBiIHOIIEHHS MAKCUMaJIbHOTO
Ta MiHIMaJbHOIO ITOKAa3HUKIB CTAHOBUTH 3,76, 11O CBiJI-
YUTh TIPO BUCOKY AMCHUTIALIIO0 PO3MOALTY. ¥ BiKOBiit rpymi
21—30 pokiB Ha MepIIOMy PaHTOBOMY Miclli ITepeOyBaloTh
rocTpaxaai Mozaesi 3 — 25,36 %, Ha ApyroMy paHTOBOMY
Micui nepebyBarTh mocTpaxaan moumeai 1 — 24,89 %, Ha
OCTaHHbOMY PAHTOBOMY MIiCIli IepeOyBalOTh ITOCTpaXKaali
momeni 2 — 24,03 %. Y rpymi 21—30 pokiB CITiBBiAHOIIEHHSI

MaKCUMaJIbHOTO Ta MiHIMaJIbHOTO TTOKa3HUKIB CTAHOBUTH
1,05, 1110 BKa3ye Ha JOCUTh HU3bKY TUCHUIIALIIF0 PO3MOIiTY.

Ha nepmromy panroBomy Miclli y BikoBiii rpymi 31—40
POKIiB IepeOyBaTh MOCTpaXaali, siki OTpUMad TpaBMy
B yMoBax Merarmnosicy (momens 1) — 24,61 %, Ha gpyromy
Mici rmepebyBaloTh TTocTpaxaan moneni 2 — 16,83 %, a
HaliMEHIIy MUTOMY Bary MarTh MOCTpaxaai Moaei 3 —
14,83 %. Y rpyni 31—40 pokiB crmiBBiIHOIIEHHS MaKCH-
MaJIbHOI'O Ta MiHIMaJIbHOIO MOKAa3HMUKIiB CTAaHOBUTE 1,66,
1110 BKa3y€ Ha HU3bKY TUCUTIALIIIO PO3ITOILTY.

Haii6inbiry nuroMy Bary y Bikosiit rpymi 41—50 pokiB
MalOTh IOCTPaXaai, SIKi OTpMMaIu TpaBMy B YMOBax Me-
ramoiica — 18,27 %, Ha Ipyromy Miclli — B yMOBaXx CiJib-
CbKoOI MicieBocTi, 16,83 %, HaliMeHIITy ITUTOMY Bary MaloTh
MocTpaxnaai, siki OTpUMaJIM TPaBMy B YMOBax 00J1aCHOTO
MicTa, 14,35 %. Y rpymni 41—50 pokiB criBBiIHOIIIEHHST MaK-
CUMAaJILHOTO Ta MiHiMaJIbHOTO TTOKA3HUKIiB CTAaHOBUTH 1,27,
110 BKA3y€ Ha HU3bKY AUCUMALLIIO PO3ITOMILITY.

V rpymni 51—60 pokiB Ha MepIIOMy PAHTOBOMY MiCIIi TTe-
pebyBaroTh MoCTpaXkaali cilbcbkoi MiciieBocTi — 12,02 %,
Ha Ipyromy Micii — meranouica, 11,11 %, a HalimeHIITy
MUTOMY Bary MaroTb MOCTpaXxaai, sIKi OTpUMaJIU MOIIKO-
JDKeHHST B yMOBax obracHoro micta, 11,01 %. PisHuLs mixx
MOKa3HUKaMM ITMTOMOI Baru cTaHOBUTbH Tijabku 1,01 %,
TOOTO /aHi IepedyBalOTh Y MeXaX CTAaTUCTUYHOI MOXUOKM.
V rpymi 51—60 pokiB criBBiAHOIIEHHST MAKCUMAIbHOTO Ta
MiHiMaJIbHOTO TTOKAa3HUKIB cTaHOBUTH 1,09, 110 BKa3ye Ha
JIOCUTb HU3bKY TUCUMALII0 PO3MOILTY.

Ha nepiroMy paHroBomy Micili y BikoBiii rpyri 61—70
POKiB Tlepe0yBaloTh MOCTpaXaali, sIKi OTpUMaand TpaBMy B
yMOBaX CiJibcbKOi MicuieBocTi — 10,58 %, a Ha oCTaHHBOMY
paHTOBOMY Miclli — B yMoBax ob;acHoro Micta, 9,09 %. ¥
rpyni 61—70 pokiB CriBBiIHOIIEHHSI MAKCUMAJIbLHOTO Ta
MiHIMaJbHOTO MOKa3HUKIB cTaHOBUTH 1,07, 1110 BKa3zye Ha
JIOCUTb HU3bKY TUCUMALIII0 PO3MOILTY.

V BikoBili Tpymi cTapiie 71 poKy Ha HepIIOMYy paHTO-
BOMY Miclii ItepeOyBaoTh moctpaxaani moaeni 1 — 5,14 %,
Ha IpyroMy Miclli — ImocTpaXaali CiIbChbKOI MiCIIEBOCTI,
4,81 %, a Ha OCTAHHBOMY PAHTOBOMY MiCIli — IOCTpaX-
Jaji, SIKi OTpUMau TpaBMy B obsacHomy MmicTi, 1,91 %.
V rpymi crapire 71 poKy CITiBBiZHOIIEHHS MAaKCUMaJIbHOTO
Ta MiHiMaJIbHOTO MOKA3HUKIB CTAHOBUTH 2,69, 1110 BKa3ye
Ha BUCOKY OIUCHUIIALIIO PO3IOILTY.

[TinbuBaroum mincymMox, HEOOXiTHO 3ayBaxkKMTH, 110 Xa-
PaKTepUCTUKU MOJEJIi JOCTIIKEHHS Y MaCUBi TUX, XTO BU-
JKWB, MalOTh CYTTEBUI BIUIMB HA BUHUKHEHHSI TTOIIKOIKEHb
y noctpaxaanux yHacainok ATII, oco6iauBo Takuii BIIMB
BUpaXkKeHM y BiKOBili rpyri 1o 20 pokiB Ta cTapiie 71 poKy,
MEHII BUPAKEHWUI BIUIUB CIIOCTEPITra€ThCS Y BIKOBIl Ipyri
31—-40 pokiB. BruiuB xapakTepuCcTUK MOAEII JOCTiIKEHHS
B iHILIMX BIKOBUX TpyIax Maiike BiJICYyTHIlA.

3 iHIIoro 60Ky, B MacUBi TUX, XTO BUXKUB, Moneli 1 3a
BiKOBOIO O3HAKOIO MOKA3HUKU ITUTOMOI Baru € HaOJIMKeHM -
MM JI0 IOKA3HMKIiB 3arajJibHOTO MacHuBY, 110 NepedyBaloTh y
MeXKax CTAaTUCTUYHOT MOXUOKM.

Y Mogeni ciabChbKO1 MiCIIEBOCTI PO3IOIia TpaBMOBa-
HUX, SIKi BUKMJIM, YaCTKOBO BilIpi3HSIETHCS Bil TaAKOIO y
3araJibHOMy MacuBi. ¥ BikoBiit rpyrmi g0 20 pokiB pi3HU-
st craHoBUTH 11,88 % Binm mokasHuka 6a30BOro piBHS Ha
KOPUCTb MAaCHUBY THUX, XTO BUXUB. [loniOHa TeHAeHIIis

Tom 19, N 7, 2023

www.mif-ua.com, https://emergency.zaslavsky.com.ua 31



OpuriHaABbHI AOCAiAXXeHHs1 / Original Researches

MPOCTEXKYEThCA y BiKOBill Tpyti 21—30 pokiB, ae pi3HULIS
cTaHOBUTH 9,68 %. Y BikoBiit rpymi 31—40 pokiB mpocre-
JKYETBCS IPOTUJIEKHA TEHISHIIisI, TOKA3HUK Y 3araTbHOMY
MacuBi nepe6inbiinye Takuii Ha 10,14 %. ¥V BikoBiii rpyrmi
41—50 pokiB ciocTepira€Tbcs MoaioHa TeHAEHIIis 3 TIepe-
BUIIIEHHSIM MacHBY THX, XTO BUXUB, Ha 3,61 %. Taka x
TEHJICHIIisl CIIOCTEePIraeThesl y BiKOBiit rpymi 51—60 pokis,
ne ToKa3HuK Ha 11,94 % mnepeObinpliye mMoKa3HUK 6a30BOTO
piBHSI. 3BOPOTHA TEHIIEHIIisI IPOCTEXXYETHCS Y BIKOBIl rpyrii
61—70 pokiB, ae MOKa3HUK MTUTOMOI Baru IMOCTPaKIaInX,
SIKi BUSKWJIU, TIEPEBUIIYE TaKUIi Y 3araJibHOMY MacuBi Ha
14,88 %. Y nmocrpaxnaiux BikoM cTtapiiie 71 poKy MoKa3HHUK
MMUTOMOI Bary y 3araJiIbHOMY MacHBi TIepeOiJIbIIye TaKUii y
MAacUBi THX, XTO BUKUB, Ha 15,76 %. Y rpyri THX, XTO BUXKHUB
Y CUTBCBKill MiCIIEBOCTI, CHiBBiTHOIIIEHHSI MAKCUMAJIBHOTO I
MiHiMaJIbHOTO CTaHOBUTH 4,99, 1110 B 1,3 pa3a repeOiblIye
MOKa3HUK y 3MillITaHOMY MAaCHBi, 1110 BKa3y€ Ha 3HAYHY AUC-
WITALI0 PO3MOIITY, TOOTO Y MOJEII «CiTbChbKa MiCIIEBiCTb»
BiKOBa O3HaKa TPaBMOBAHUX CYTTEBO BIUTMBAE HA BUKMBAH-
HSI TIOCTPaKAaIUX i Ha OTPUMaHHS TPaBMHU.

Y moneni 3 (o6yiacHe MicTO) MOKa3HUK MMUTOMOI Baru
MOCTPaXKIaJINX, sIKi BVDKMJIN, TTepeOiIbIIye ITOKa3HUK 3Mi-
1IaHOTO MacUBY (TOOTO MOKAa3HUK 0A30BOTO PiBHSI) B IPyIIi
1o 20 pokiB Ha 7,08 %, y Bikosiii rpyri 21—30 pokiB — Ha
7,64 %; y Bikosiii rpyni 31—40 pokiB — Ha 3,31 %. VY Bi-
KoBiii rpyni 41—50 pokiB 3HAYEHHST TUTOMOI Bar HUXKYE
Takoi y 3MimaHomy MacuBi Ha 8,60 %. Y rpymi 51—60 pokiB
3HAYeHHs MUTOMOI Baru MoCTpaxKaaaux, sIKi BUXKWIM, Ha
2,18 % mepebinplilye MOKa3HUK 3MIllIAHOTO MacuBy. Y Bi-
KOBilf rpyti ctapiie 71 poKy 3Ha4Ye€HHS TUTOMOI Baru TUX,
XTO BUXKIB, HIXKUE TAKOTO y 3MillIaHOMY MacuBi Ha 53,68 %.
IToka3zHUK CHiBBiIHOIIEHHS MAKCUMAJIbHOTO i MiHiMasb-
HOro y MojeJfi 3 craHoBuTh 13,78, 1110 BKa3ye Ha JOCUTh
BUCOKMIA piBeHb NUCHIIALI PO3ITOILTY.

VY3aranbHIOI0UM NaHi, SIKi HABeeHi BUILIE, CJTiJ] 3ayBaKu -
TH, 110 O3HAKa BiKy Ma€ BIUIMB Ha BUXKMBAHHSI ITOCTpaXKaa-
JIMX HacaMmIiepes B 00JJacHOMY MicTi (Moziesb 3) Ta MEHILIOK
Mipolo0 — Yy CiIbCBKIill MicueBocCTi (Moaenb 2).

I1pu anamizi gaHux Ta61. 4 HeoOXiTHO 3BEpPHYTH yBary,
1110 cepell MOCTPaKIaIuX 3 HEraTUBHUM I1epediroM TpaBMa-
TUYHOTO MpoIlecy B rpyIi o 20 poKiB Ha IMePIIOMY paHTO-
BOMY MiCIli lepeOyBatoTh ocTpaxkaaii momerni 3 — 12,12 %,
Ha IpyroMmy paHroBomy Micui — momeni 1, 12,00 %, a Ha
TPETHOMY MiCIli — MOCTpaxKaaji Moaesi 2 3 TOKa3HUKOM
rmuromoi Baru 10,28 %. TTokasHUK CITiBBiIIHOIIEHHS MaK-
CUMAaJIbHOTO 1 MiHIMaJIbHOTO Y BiKOBilt rpyri 10 20 pokiB
CcTaHOBUTH 1,18, 1110 BKa3ye Ha NOCUTh HU3bKUI1 PiBEHb
IUCUTIALi po3roaity. Y BikoBiii rpyti 21—30 pokiB Ha mep-
IIIOMY PaHTOBOMY MiCIli TepeOyBaloTh MOCTPpaKaaai MoIe-
ni 2 (17,76 %), a Ha OCTAaHHBLOMY PAHTOBOMY MiCIli — TI0-
crpaxkaani mozeni 1 (12,00 %). [Toka3HMK CITiBBiTHOIIIEHHS
MaKCHMaJbHOro i MiHiMaJIbHOTO Yy BiKOBiil rpymi 21—30
POKiB CTaHOBUTH 1,48, 1110 BKa3y€e Ha HU3bKUI PiBEHb AU~
curartii po3noaiay. Y Bikosiit rpymi 31—40 pokiB Ha nepIio-
My PaHTOBOMY MiCIIi 3 MTOKa3HUKOM MUTOMOoi Baru 22,43 %
nepeOyBaloTh MOMEpPJIi MOCTPaXKAali B MO JOCTiIKEHHST
«CIJIbChKa MiCLIEBICTh», HAIMEHIIIA IIMTOMA Bara mMoMepInx
yHachigok JATII BinzHavyaeThcs y moaeni 3 (obgacHe Mic-
10) — 9,09 %. IToKa3HUK CHiBBIIHOIIECHHS MAKCUMAIbHOTO
i1 MiHiMaJIbHOTO Y BiKOBIii rpymi 31—40 pokiB CTaHOBUTH

2,47, 1m0 BKa3y€e Ha BHCOKY IMCHIIalli0 po3nomiry. Haii-
OisbllIa MUTOMA Bara moMepiux y Bikogiil rpyni 41—50 pokiB
3apikcoBaHa B Mozeli 3 — 24,24 %, a HailHMXX4a TUTOMA
Bara rmomMepsnx 3adikcoBaHa B Momeni 1 — 16,00 %. ITo-
Ka3HUK CMiBBIIHOLIEHHS MAKCUMAJIbHOTO i MiHIMaJIbHOTO
y BikoBiit rpyni 41—50 pokiB ctaHOBUTH 1,52, 1110 BKa3ye Ha
MOMipHUIA piBeHb nucumnallii po3noainty. Haitbinbina nuro-
Ma Bara oMepJinx y BikoBiii rpyii 51—60 pokiB 3adikcoBa-
Ha y Mozeni 2 — 16,82 %, Ha mpyromy Miclli — mocTpaxknati
Mmozeni 1 — 10,00 %, a HaiiHMKua MUTOMA Bara 3adikcoBaHa
y mozei 3 — 9,09 %. IToka3HUK CIiBBiIHOILIEHHS MaKCH-
MaJIbHOTO ¥ MiHiMaJbHOTO Yy BiKOBiii Tpymi 51—60 pokiB
CTaHOBUTH 1,85, 1110 BKa3ye Ha TOMipHUI piBeHb AUCHUIIALT
posmoainy. Y rpyni 61—70 pokiB Ha MepIIOMY PaHTOBOMY
MicIIi mepeOyBaloTh mMoMepJIi Moaei 3 i3 MOKa3HUKOM ITH-
Tomoi Baru 15,16 %, a HalfHIM>XKYa MUTOMa Bara 3adikcoBaHa
y Mozeni 2 — 6,54 %. T1oka3HUK CIiBBiIHOIIEHHS MaKCH-
MaJIbHOTO ¥ MiHiMaJbHOTO Yy BiKOBiif TpyIri 61—70 pokiB
CTaHOBMTH 2,32, 1110 BKa3y€ Ha BUCOKUIA piBeHb AUCUMALLil
posmnoainy. Y BikoBiit rpymi ctapiie 71 poKy Haii0iibIla -
TOMa Bara moMepJux MocTpaxaanux 3adikcoBaHa y Moaesi
1 — 22,00 %, a HaitHMKYa MUTOMA Bara MPOCTEXKYETHCS Y
Mozeni gociimkeHHs 2 — 7,48 %. IToka3HUK CITiBBiTHO-
LIeHHS MaKCUMaJIbHOTO I MiHiMaJIbHOTO Yy BIiKOBIili I'pyITi
21-30 pokiB cTaHOBUTH 2,94, 1110 BKa3ye Ha BUCOKUIA piBEHb
NMCUMALIT pO3ITOIiTYy.

OTxe, 03HaKa MOJIEJi TOCTiIKeHHST Ma€ HAOITbIINi
BIUTMB y BikKoBUX Tpymax: 31—40, 51—60, 61—70 pokiB Ta
crapiie 71 poky, ajie TaK1ii BIUIUB HasIBHUM i B iHIINX TPYy-
Tax, TiJIbKW MEHIII BUPaXXEHO.

3 iHmoro 6oky, y Moaeii 1 (Meramosiic) BiKoBOi rpyIu
1o 20 pokiB yacTKa nmoctpaxaaaux ctaHoBuTh 12,00 % 3a-
rubux Liel Moaeni, 1o Ha 45,83 % Ginblie 3a MOKa3HUK
3MilIaHoOTro MacuBy. Y BiKoBili rpyrmi 21—30 pokiB yacTka
MOCTPpaXkIaanX TaKoxX cTaHoBUTHL 12,00 %, ane Takuii mo-
Ka3HMK Ha 50,68 % MeHIle 3a TOKa3HUK 6a30BOTO PiBHS. Y
BikoBii1 rpyri 31—40 pokiB mMTOMa Bara rmocTpaxaaanux cTa-
HoBUTH 18,00 %, 1o Ha 25,99 % HuK4Ye 3a MOKA3HUK 3Mi-
1IaHOTO MacuBy. Y BikoBiii Tpyri 41—50 pokiB muTOMa Bara
rocTpaxaanux ctaHoBUTh 16,00 %, 110 Ha 11,99 % meHiie
3a MMOKA3HMK 3MilIaHoro Macusy. ¥ rpymi 51—60 pokiB mu-
ToMa Bara ctaHoBuTb 10,00 %, mo Ha 9,58 % HuK4e 3a
3HAYEHHS 3MILIAHOTO MacuBy. Y BiKOBiii rpymi 61—70 pokiB
TaKWii MokasHukK craHoBUTh 10,00 %, 1110 Tinbky Ha 2,67 %
BUILIE 3a MOKA3HUK 3MIIlIAHOTO MacuBY. ¥ MOCTpaxkKaaaux
ctapire 71 poky muToMa Bara ctaHoBUTh 22,00 %, o'y 3,74
pasa BUIE 32 MOKA3HUK 3MillIaHOTO MAaCUBY JOCIIiI>KEHHSI.
CriBBiIHOIIIEHHS MAaKCUMaJILHOTO 1 MiHIMaJbHOTO TTO-
Ka3HUKa CTAHOBUTH 2,2 — 1€ CBiTYUTH PO BUCOKUIA piBeHb
MVCUTIALIIT pO3ITOIiTY.

Y Mogeni 2 (cinbcbKa MiCIIeBICTb) cepefl ToMepJIux
MoCTpaxKaaaux y BikoBili rpyrmi 10 20 pokiB muTOMa Bara
crtaHoBUTH 10,28 %, 1m0 Ha 22,88 % HUXKYe 3a TTOKa3HUK
3MilIaHOTro MacuBy. Y BiKoBili rpymi 21—30 pokiB maHo1
MOJIEJIi TOKa3HUK ITUTOMOI Barum cTaHoBUTH 17,76 %, 1110
Ha 18,94 % HuXue 3a TOKa3HUK y 3MilllaHOMY MacHBi 10-
crimxenHs. [Tomepii nmoctpaxkaani Bikom 31—40 pokiB
cTaHOBIATh 22,43 %, mo Ha 20,87 % Bulle 3a MOKA3HUK
3MilllaHOro MacuBy. Y BikoBiit rpymi 41—50 pokiB nuToma
Bara IoMepJnx cTaHoBUTH 18,69 %, 1o Ha 7,04 % Bule
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Ta6bnuys 5. MNopiBHANLHUY aHasi3 MOKAa3HUKIB J1eTaNlbHOCTI Y BIKOBUX rpynax 3a MOAEJIIMU [OCIIAXXEeHHS

Momepni y BikoBUx rpynax, %
Mopenb
Lo 20 pokis | 21-30 pokis | 31-40 pokis | 41-50 pokie | 51-60 pokie | 61-70 pokis ‘7:17 ap%”&
Mogens 1 8,11 2,17 3,25 3,86 3,97 4,50 16,41
Mogens 2 26,19 27,54 40,68 36,36 41,86 24,14 44,44
Mogenb 3 7,55 7,02 8,82 21,05 11,54 20,83 60,00
3a IMOKA3HUK y 3MilIaHOMY MacuBi. Y BiKoBiit rpymi 51—60 .
POKIiB IoMepJIi mocTpaxaai cTaHOBIAThL 16,82 %, 110 Ha 4,39 %
23,22 % Ginblle 3a TOKa3HUK y 3MillaHoMy MacuBi. [1o- 13,64 %
Mepdi BikoMm 61—70 pokiB BHacaigok ATII y macusi wiel
MOJIeJTi CTaHOBJIATD 6,54 %, 1m0 Ha 32,85 % MeHIiIe 3a 1mo- Mogerb 1
Ka3HMK 3MiltaHoro Mmacusy. [loMepiti mocTpaxmani BikoMm
crapue 71 poky craHoBATh 7,48 %, mo Ha 46,76 % Buiie W Mopens 2
3a MOKa3HMK 3MilmaHoro macusy. KoediuieHT cniBsin- B Mogens 3
HOILIEHHS MaKCUMAaJbHOTIO i MiHIMaJbHOIO MOKa3HUKA
CTaHOBUTH 4,43, 110 BKa3ye Ha TOCUTb BUCOKUI piBeHb 1394 %
IMCUIIALI] PO3ITOIiITY. i
V Monmeni gocmimkeHHs 3 (06acHe MiCTO) B IOCTPaX-

JAJIX 3 HEraTUBHUM Pe3yJILTaTOM Iepediry TpaBMaTUYHOTO
Mpolecy YyacTKa ImoMepiaux y Billi 10 20 poKiB CTAaHOBUTh
12,12 %, mo Ha 44,66 % HvK4Ye 3a MOKA3HUK 3MIIlIaHOTO
macuBy. Ha BikoBy rpymy 21-30 pokiB npunanae 12,12 %
TOMepJINX, 1110 Ha 48,56 % HiKue Bill MOKa3HUKa 3araibHO-
ro macusy. Y BikoBiii rpymi 31—40 pokiB yacTka rocrpaxia-
JIUX cTaHOBUTH 9,09 %, 1110 Ha 35,30 % HuK4Ye 3a 3HAUEHHS
y 3araJlbHOMYy MacuBi. Y il MoJeJi JOC/TiI>KeHHS Ha 0~
Mepux BikoM 41—50 pokiB npumnanae HaiOiIbIa YacTKa —
24,24 %, ueit nokasHuK Ha 54,39 % BUILIMIT 32 TOKA3HUK
3araJbHOro MacHBy. Y BiKOBiii rpymi 51—60 pokiB yacTka
craHoBUTh 9,09 %, 1o Ha 9,08 % HIKUe 3a TOKa3HUK Y 3Mi-
maHoMy MacuBi. Y Bikogiii rpymi 61—70 pokiB muToMa Bara
cTaHOBUTH 15,16 %, o Ha 52,82 % Ginblie 3a TOKa3HUK Y
3arajbHOMYy MacuBi. [TomepJti mocTpaxnasi Bikom crapiie
71 poky craHoBnATh 18,18 % MacuBy momepnux, 1o y 4,4
pa3za Gisblile 3a TOKa3HUK 3arajibHoro MacuBy. KoeditieHT
CMiBBIIHOLIEHHS MAKCUMAJIBbHOIO i MiHIMaJIbHOTO MOKAa3-
HUKIB CTAHOBUTH 2,67, 1110 BKa3y€ Ha BUCOKY IMCHUIIALLIIO
PO3MOIiTy.

BpaxoByrouu nai, sIKi HaBeIeHi BUIlle, CIIiI 3ayBaKUTH,
1110 BiKOBi O3HaKM MalOTh BArOMMI1 BIJIMB HA BUHUKHEHHSI
HEeraTMBHOTIO pe3yJibTaTy nepediry TpaBMaTUYHOTO MPOLIeCy
B TpaBMoBaHuX y pe3ynbrarti I TI1 y Bcix TpboX Mojiessix Bu-
BUEHHSI, ajie HAlOiIbII BUPaXKEHU BILJIUB CIIOCTEPIra€ThCS
y Mozeli 2 (CiTbChbKa MiCIIEBICTh).

Y pesyabraTi IpoBeASHOro MOJiXOPUYHOTO aHai3y aa-
HUX Ta0J1. 3, 4 BCTAHOBJIEHO, 1110 MiXK 0O3HAKOIO BiKY, Ilepe-
0iroM TpaBMaTUYHOTO TPOILIECY Ta BJIACTUBICTIO MOAEICH
JocaimkeHHs B moctpaxaanux BHacainok JATII icHye mo-
sutuBHU (? = 0,0752), cumpHuit (C = 0,2644) ta Buco-
KOBipoOTinHU# 3B’130K (y* = 127,45), a BUIIe3a3HAYCHI 1TO-
JIOKEHHSI MICTSITBCS B Me3KaXx I10JIsI BipOTiTHOCTI.

st Bepudikallil BIUTMBY XapaKTepUCTUK MOJENeit 10-
CIiIXKeHHS Ha JeTaJdbHICTh y MOCTpaXKaaanX yHACIiI0K
JTTII pi3HuX BiKOBUX rpyn HaMU 3p00JIEHO MTOPiBHSIbHUI
aHaJi3 TMMOKAa3HMKIB JEeTaAbHOCTI, IaHi IKOr0 HaBEeAECHO B
Tab. 5.

PucyHok 2. lNopiBHsIbHUI aHani3 neTanbHOCTi
3a mogesnisiMu fOCigXeHHs

ITpu ananizi gaHux Tabja. 5 BCTAaHOBJIEHO, 1110 Maiike B
yCiX BiKOBHUX Tpymax, KpiM BiKOBOI Ipymnu cTapiie 71 poky,
Haii0inbllIa JIETATbHICTb CIIOCTEPIraeThest y Mojiesi 2 (Ciib-
ChKa MICILIEBiCTb). ¥ BIKOBUX Ipymnax Koedilli€eHT CIiBBiI-
HOIIIEHHSI MAKCUMaJIbHOTO Ta MiHiMaJIbHOTO 3HAaYeHb 3a
MOJEIIMU AOCTIIXKEHHS € pi3HUM. Y BiKOBiii rpymi 1o 20
POKIB 1Ieit MOKa3HUK CTaHOBUTH 3,47, y BiKoBiii rpymi 21—30
pokiB — 12,69, y Bikosiii rpyni 31—40 pokiB — 12,52,y
BiKoBilf rpyti 41—50 pokiB — 9,42, y BikoBiii rpyrmi 51—60
pokiB — 10,84 %, y BikoBiii rpymi 61—70 pokiB — 5,36, y
BiKOBIi1 rpymi crapuie 71 poky — 3,66.

[Tpu aHani3i JaHuX Koe@illi€HTIB CIiBBiIHOIIEHHS
MO>Ha BCTAHOBUTH, 1110 HAMCUJIBHIIIWI BILIUB BJIACTH-
BOCTE# MOJIEJTi TIPOCTEXYETHCS Y TTOCTPAXKIATUX Tpalie31aT-
Horo Biky (21—50 pokiB), 1110 CBiZUUTh PO Oe3MOCepeHi it
BILIMB OCOOJIMBOCTEN XKUTTEMISTIBHOCTI HACECHHS Pi3HUX
MoJeeil TOCTiIKeHHSI.

Takox mpuBepTae yBary Toii (haxT, 110 ITOKa3HUKM Jie-
TaJibHOCTI Mojeni 3 (o0sacHUIA 1IeHTP) TepedyBaloTh Ha
JIPyrOMYy PaHTOBOMY Miclli, a Mojielli | — Ha TpeTbOMY paH-
roBoMy Micui. Takuii po3mois paHTOBUX MiCllb JieTalb-
HOCTi TIPOTHOCTUYHO MOXe OyTH IOB’SI3aHUI 3 piBHEM,
CBOEYACHICTIO Ta TIOBHOTOIO HaJaHHSI MEIMYHOI JOTTOMOTH
noctpaxnaiuM y pesyasrati A TII.

V pesynbTaTi IpoBeaeHOTO MOJiXOPUYHOTO aHAli3y da-
HUX TabJI. 5 BCTAHOBJIEHO, 110 MiXX O3HAKOIO BiKY, JIeTajlb-
HICTIO Ta BJIACTUBICTIO MOJEJIEN MOCiIKEHHSI B ITOCTPaxK-
nanux yHacninok JATII icaye mosutusaUit (¢° = 0,0759),
cwtbHmii (C = 0,2657) Ta BiporimHui 38’s130K (> = 14,42),
a BUIIe3a3HAYCHI MTOJIOXKEHHST MICTATBCS B MeXKaXx TOJIST Bi-
POTiZAHOCTI.

Jlns minTBepIKeHHS Ta Bepuikallii BIUIMBY XapaKTe-
PUCTHUK MoOjieJieli Ha BUHUKHEHHS JIETAIbHOCTI OYJI0 TIpo-
BEIIEHO MOPiBHSUIbHUI aHaJi3, pe3yIbTaTH SIKOTO HaBeIeHO
Ha puc. 2.
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Jani puc. 2 103BOJISIIOTh BCTAHOBUTH, 110 HAMOLTBIIINIA
PU3UK JIETAJIBHOCTI MalOTh MOCTpaXkaaJli CiIbChbKOI Micle-
BOCTI (MOZIeb 2), Ha IPYTOMY MiCIli — XKHUTeJIi 00JIacHUX
MiCT, a HAaliMEHIIIMIA PU3UK MaIOTh MTOCTPaXKIali B MeTaro-
nici (mogens 1). KoegilieHT cniiBBinHOIIIEHHSI MaKCUMallb-
HOTO Ta MiHiMaJIbHOTO MOKA3HUKIB JIETAJIbHOCTi CTAHOBUTh
7,74, TOMy MOXHa TOBOPUTHU TPO 3HAYHUIA BILUIUB MOJIEII
JOCJTIDKEHHST HA BAHUKHEHHS JIETAJIbHOTO Pe3yJibTaTy BHa-
cainok JATTI. Binbir netanpHO 11e MUTaHHS Oy/1e BUCBITIEHO
Y MOJAJIBIIUX JOCTITKEHHSIX.

O6roBopeHHs

AHati3 pe3yabTaTiB JOCTiIKeHHS J03BOJISIE 3ayBaXKM -
TH, 1O B LIJIOMY iCHYIOTb CYTTEBI BiIMiHHOCTI Y CTaT€BO-
BiKOBUX XapaKTepUCTUKAX TTOCTPAXKAAINX, SIKi OTpUMAIN
TpaBMmy BHacaimok A TII, 3a MmomeassMu nOCTiIXKEeHHS, i LIe €
BimoOpaXkeHHSIM KUTTEMISNIBHOCTI HaceJIEHHs Ta COLlialb-
HO-€KOHOMIUHUX YMOB MOjIeJIeil TOCTiIXKEHHs, 30KpeMa
Mpo 1€ CBigYaThb TeHAEPHi BiAIMiHHOCTI. ¥ CiJIbCHKill Mic-
11eBOCTi (MoieJb 2) 3HaYHO OijibIlIa MUTOMA Bara 4oJIOBiKiB
Yy MacuBi NMOCTpaxIanux, y LiIOMY L€ BiANoBilae JaHUM
JKepesl HayKoBO1 iH(opMallii CTOCOBHO KpaiH, IO po3-
BuBaloThes [19—21], Ta moB’s13aHe 3 HEAOCKOHAJIOK iH]-
PacTPyKTYpoOIO CiabChbKOi MiclieBocTi. Ha ocoGnuBy yBary
3aCJIyTOBYE Pi3HUIIA Y JIETAILHOCTI 3aJIEXKHO BiJl CTaTEBOI
O3HaKM y Moaessax gociimkeHHs. Hanpuknan, HaiiOiab-
1112 JIETAJIbHICTh Y YOJIOBIKiB Ta XiHOK CITOCTEPIraeThcs y
Mogesi 2 (ciibCcbKa MiCIIEBiCTh), Ha APYrOMy Miclli y 4o-
JIOBiKiB — Mogeab 1 (MeramoJic), a y XiHOK — Momaenb 3
(obnacHe micto). BapTo 3ayBaxXuTu, 1110 TaKuii po3mo-
IIiJI TAKOX XapaKTepHUM IJIs1 KpaiH, 1110 pPO3BUBAIOTHCS.
3HAaYHOIO MipOI0 TaKa Pi3HUIM y pO3MOaiii 00yMOBJIeHA
piBHEM Ta SIKiCTIO HajaHHs goromoru. BogHouac BapTo
3ayBaKWTH, 10 iCHY€E CYTTEBHIT BIUTMB CTAaTeBOi O3HAKU Ha
pe3yJbTaT nepebiry TpaBMaTUYHOTO TPOLIECY B MOCTPaAXK-
nanux yHacaigok JATII y Bcix Momessax goCaimkKeHHs, aje
HaWOIbIII BUPaXKeHU BIUIMB CIIOCTEPIraEThCsl B yMOBaX
o06s1acHOro Mmicra.

BcTraHoBneHo, 1110 03HaKa BiKy Ma€ CyTTEBU1 BILIUB
Ha (hOpMYBaHHSI MacUBY MOCTpaXkKIAaJIMX Y KOXHil Moaesi
JOCTIIKEeHHS. X04a B YCiX MOIEJISIX JOCIIiIKEHHSI ITpeBaio-
[OTh MOCTPaXKaaJjli Mpale3aaTHOro BiKy, HalOiIbIIa mMuTOMa
Bara TaKux IMOCTPaKIaIMX MA€ MiClie B MOZIEJIi MeTaroJIiCy,
HaliMeHIIIa — B MozeJIi objlacHoro Micta. Takox y Mozmedi
1 € HaliMeHIIM MOKa3HUK MocTpaxknanux a0 20 pokiB, a
y mogeni 3 — crapie 71 poky. Takuii xapakTep po3noaiity
OiIbII MpUTAMAaHHMI KpaiHaM, 110 po3BUBaIOThCA |5, 21,
24]. Kpim TOTO, Y pe3yabTaTi JOCIiIKeHHs BCTAHOBICHO
BIUIMB BiKOBOI O3HAaKM Ha nepedir TpaBMaTUYHOTO MPoLie-
Cy B YCiX MoAesiX nociimkeHHs. HaiiOinbla geTaabHiCTh
CTIOCTEPIraeThesl y MOCTPAXKIATUX CTAPIINX BiIKOBUX TPYII
Ta y MOCTPaXKAJIMX Mpale3aaTHOro BiKy, TPUYOMY Haii-
OinbIIMiA MacuB 3arndanx — Bikom 10 20 pokiB Ta 41—50
pokiB y mozeni 3 (obmacHe micTo), y 21—40 pokiB Haii-
OinbIlla MATOMA Bara y Mojesi 2 (CiibchbKa MiCIIEBIiCTh), ¥
MerarnoJlici repiiie paHroBe MiClie BiICYyTHE B YCiX BIKOBUX
rpymnax. TakuMm YMHOM, HalOiIbIIMIA BIUIMB BiKOBOI O3HAKM
Ha BUHUKHEHHSI HEraTUBHOTO pe3yJibTaTry Iepeoiry Tpas-
MaTUYHOTO IMPOIIECY B MOCTPAXKIAIUX MAE Miclle Y MOAETi
2 (cinbChbKa MiCUEBICTD).

AHaJi3 BUIaaKiB JOBIB, 110 TaKi 0COOJIMBOCTI 0OYMOB-
JIeHi TpbOMa MPUYMHHUMU (PaKTOpaMM: PiBHEM Ta SIKiCTIO
MEINYHOI JOMOMOTH, 110 HAaNOUIbII PO3BUHYTA B MOJE-
i 1 (MerarioJic); sIKiCTIO Ta pO3BUHEHICTIO TPAHCIIOPTHOI
iHDPaCTPYKTYypH; 3aCTOCYBaHHSIM TPAHCIIOPTHUX 3aCO0iB y
TMOBCSIKACHHOMY KHUTTi.

VY3arasibHIOI0UM BUILIEBUKIANEHE, MOXHA 3ayBaXKUTH,
10 CTaTeBO-BiKOBa XapaKTepHUCTUKA MacUBY TOCTpaXKIa-
qux 3 ATT y Mogensix mocitiKeHHsI OibII XapaKTepHa TS
KpaiH, 1110 po3BUBaIOThCA. B yMoBax YkpaiHu Take JOCIIi-
JIKEHHST TIPOBEICHO BIIEpIIIE.

OomexenHs1 qocaimkenns. [TeBHI 0OMeXeHHs 10oCTTi-
JI>KEHHSI TIOB’S13aHi 3 BEJIMKOIO KiJIbKiCTIO OCi0, sIKi TpaB-
Mytotbes BHacainok ATII, — mopoky no 45 000. Tomy
IIPOBECTU IOCIIIKEHHS B 00CSI3i TeHepalbHOI CYKYITHOCTI
SIBUILIA TIPAKTUYHO HeMOXIMBO. KpiM Toro, KpurepieM Bu-
KJII0UeHHsI Oysia IBOKOJIiCHA Ta peiiKkoBa TpaBMa.

BucHoBkMU

1. Kniniko-emnigeMionoriyHa XxapakTepucTukKa J0pox-
HbO-TPAHCIIOPTHOI TPaBMU Ma€ crelnudiyHi 0coOIUBOCTI
T MeTarioJrica, CiJIbcbKOI MiCILIEBOCTI Ta 00JIaCHOTO MicCTa,
110 € 0O3HAKOIO MIEBHUX BiIMiHHOCTE# iH(PACTPYKTypU MO-
Jiesieit Ta XUTTENISIbHOCTI HaceJIeHHS.

2. [list BCix MozeJieil TOCIiIKeHHsI XapaKTepHO IIpeBa-
JIIOBaHHS 0Ci0 YOJI0BiYOI CTaTi, ajie 0COOJIMBO 1Ie BUPaXKeHO
y Mofieni 2 (citbebKa MicteBicTb) — 79,05 %.

3. BikoBa 03Haka Ma€ CyTTEBMI BIUIMB Ha (hDOPMYBaHHSI
MAaCHUBY OCTPAXKIAIUX Y MOAEJISIX TOCTIIKeHHS, HAOLIbIITY
MMUTOMY Bary B yCiX MOJIEJISIX MatOTh OCOOM Tpale31aTHOTO
BiKY, 1110 Haii0iIbII BUpaXeHo y MeramnoJici — 77,87 %.

4. BikoBa 03HaKa Ma€ CyTTEBUI BIJIMB Ha pPe3yJibTaT
nepediry TpaBMaTUYHOTO MPOLIECY B YCiX MOAEISX AOCIi-
JDKEHHS 1 HalOUTBII BUpaXkeHa y CTapIIMX BiKOBUX I'pyMax.

5. Hait6inbmii MacuMB MOCTpaXXJaaux Npane3aaTHOro
BiKYy 3 HETaTUBHUM I1€pediroMm TpaBMaTUYHOIO MPOLECY
BiI3HAYEHUI Y CITbCBKil MictieBocTi — 75,70 %.

6. ITopiBHsUTbHA KITIHIKO-€TTiAeMiOIOTiYHA XapaKTepuC-
THKA JIOPOXHbO-TPAHCIIOPTHOI TPABMU B MOJENSIX TOCITi-
JDKEHHSI BKa3y€e Ha TMOAiOHICTh TaKOi XapaKTEPUCTUKU 10
KpaiH, 1110 PO3BUBAIOTHCSI.

KonduikT inTepeciB. ABTOpH 3asBIISIIOTH IIPO BiICYTHICTh
KOHDJTIKTY iHTepeciB Ta BlacHOI (hiHaHCOBOI 3a1liKaBJIeHOC-
Ti IIPM MiATOTOBLI JaHOI CTATTi.

Buecok aBtopiB. [yp’ee C.0. — KOHIIEIILis Ta QU3aiTH
nocaimxeHHs; Kywnip B.A. — 306ip i 0O6pobka maTepiallis,
HarmcaHHs TeKcTy; Conogiios O.C. — 06poOKa MaTepialis;
Kywrip I'.Il. — 30ip nanux, aHani3 ingopmartii.
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Traffic injury as a medical and sanitary consequence of a man-made emergency in Ukraine. Report two:
comparative characteristics of clinical and epidemiological signs (gender and age)

Abstract. Background. One of the main causes of death and dis-
ability of the population in Ukraine is traffic accidents. In addi-
tion, in 2022—2023, the number of fatal traffic accidents increased.
The purpose was to determine the peculiarities of the clinical and
epidemiological characteristics of traffic injuries as medical and
sanitary consequences of emergencies in the components of the to-
tality of the phenomenon (traffic accident). Materials and methods.
The actual material of the study was 1,696 cases of traffic injuries,
which were selected by the method of irreversible randomization.
The study was conducted in 2019—2020. This array was distributed
according to the conditions of an epidemiological experiment
on natural models, which was formed in accordance with the
requirements and criteria of the law of large numbers. Model 1 is
a metropolis. This model includes victims who were injured and
were treated in a metropolis (population of more than 1,000,000).
Model 2 — rural area. This model includes victims who were in-
jured in rural areas and were treated at a central district hospital.
Model 3 is a regional city. This model includes victims who were
injured in the city (population of 300,000—500,000). Results. As
a result of the study, it was found that in all research models there
was a significant advantage of injured men over women, but this
indicator was the highest in model 2 (rural area) — 79.05 %. Indi-
cators in model 1 (metropolis) and in model 3 (regional city) were
practically equivalent to the indicator of the mixed regime (63.65,
66.12 and 66.86 %, respectively). The fact that the specific weight
of those who survived prevails over that of the deceased in both
gender groups in all research models is also noteworthy. The mor-
tality was highest in men and women who were injured as a result
of road accidents in rural areas (34.54 and 31.82 %, respectively),
the lowest in men of model 2 (regional city; 3.75 %) and in women

of model 1 (metropolis; 3.38 %). Also, the comparative analysis
showed that the victims in the age group of 21—30 years rank first
in all research models. People of working age (21—50 years old)
among the victims of road accidents make up 66.81 % in model
1, 58.10 % in model 2, and 53.69 % in model 3. It was found that
in almost all age groups, except for those older than 71 years, the
highest mortality was observed in model 2 (rural area). The mortal-
ity in all study models was highest in the age group over 71 years:
model 1 — 16.41 %, model 2 — 44.44 %, model 3 — 60.00 %. The
lowest mortality was in model 1 in the age group of 21—30 years
(2.17 %), in model 2 in the age group of 61—70 years (24.14 %),
in model 3 in the age group of 21—30 years (7.02 %). Conclusions.
The clinical and epidemiological characteristics of traffic inju-
ries have specific features for metropolis, rural area, and regional
city, which is a sign of certain differences in the infrastructure of
models and the lifestyle of the population. All research models are
characterized by the predominance of men, but this is especially
pronounced in model 2 (rural area) — 79.05 %. The age factor
has a significant influence on the formation of the array of victims
in the research models, the largest specific weight in all models
belongs to people of working age, which is most pronounced in
the metropolis — 77.87 %. Age has a significant impact on the
outcome of the traumatic process in all research models and is
most pronounced in older age groups. The largest array of victims
of working age with a negative course of the traumatic process was
in rural areas — 75.70 %. Comparative clinical and epidemiologi-
cal analysis of road traffic injuries in research models indicate the
similarity of characteristics to developing countries.

Keywords: traffic accident; traffic injury; clinical and epidemio-
logical characteristics; victims; age; gender; comparative analysis
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Hypertensive supratentorial infracerebral hemorrhage:
clinical picture, diagnosis, freatment

Abstract. Background. The paper analyzed the severity and prevalence of hypertensive supratentorial intracerebral
hemorrhages (ICH). This pathology is an urgent problem in the global health context, as it leads to severe
consequences, including disability and death of patients. Recent discoveries and clinical guidelines provide physicians
and researchers with new opportunities to improve clinical practice and improve the effectiveness of treatment for
these complications. An increase in the number of cases of hypertensive supratentorial intracerebral hemorrhages and
their impact on public health makes this problem extremely relevant in the field of medicine. Materials and methods.

Two hundred and thirty-two patients with supratentorial intracerebral hemorrhages caused by hypertension were
examined and treated in 2019—2020 at the Kyiv City Clinical Emergency Hospital. The average age of patients was
60 years: for men, it was 56 years, for women 69 years. They were observed during treatment in the hospital for up
to 21 days. On the 21" day, the degree of disability was assessed. All patients underwent a neurological examination

with an assessment of consciousness according to the Glasgow Coma Scale, Intracerebral Hemorrhage Score, Barthel
index, modified Rankin scale, National Institutes of Health Stroke Scale (NIHSS). We have used neuroimaging
methods (computed tomography, magnetic resonance angiography, if necessary). Clinical and laboratory studies
were conducted. Results. It was found that 127 (57 %) patients had putaminal supratentorial hemorrhage, 24
(10 %) — thalamic, 34 (15 %) — subcortical (in the white matter of the cerebral hemispheres), 47 (20 %) — mixed.

Seventy-seven (33 %) patients were hospitalized in a coma (Glasgow Coma Scale < 8 points), 36 (16 %) in a sopor,

81 (35 %) in a stunned state, and 31 (13 %) patients were conscious. Patients over 60 years of age had ICH of
deep localization, while young patients had cortical ones. Ninety-four surgical interventions were performed in §4
patients with lobar and lateral hematomas, as well as with breakthrough into the ventricular system (liquid drainage
surgery). General mortality was 39.5 %, surgical — 46.4 %. Contraindications for surgical interventions were as
Jfollows: an existing severe coma, unstable hemodynamics, the need for constant administration of vasopressors,

as well as severe comorbid conditions. Conclusions. It was found that the clinical picture of acute supratentorial
intracerebral hemorrhages against the background of hypertension is characterized by polymorphic neurological
symptoms according to the localization of the hematoma, its volume, cerebral edema, and intracranial hypertension.

The results of the treatment of patients with hypertensive ICH indicate the need for early hospitalization, early
computed tomography scan, and a differentiated approach to surgical removal of the hematoma. The favorable
outcome of supratentorial ICH is more typical for patients with initial mild and moderate neurological symptoms in
case of a hemorrhage volume of less than 30 cm’. The presence of blood breakthrough into the ventricular system
increases the risk of death by 35 times.

Keywords: acute violation of cerebral circulation; hypertensive intracerebral hematoma, hypertension

Introduction CVD, especially hemorrhagic stroke [2], is one of the

The problem of cerebrovascular diseases (CVD) is one  causes of mortality and disability of the population of
of the most urgent in modern medicine, including in the = Ukraine [1]. Ukraine belongs to those countries where
health care system of Ukraine. Indicators of the incidence  the number of strokes is higher than the average in Eu-
and prevalence of CVD among the population of Ukraine  rope. Every year, from 100 to 120 thousand residents of the
in recent decades are characterized by constant growth [1,  country suffer from a stroke for the first time, 35.5 % of
8, 9]. all strokes occur in people of working age. However, only
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10 % of patients return to work, 20 % need outside help.
This is a problem of great socio-economic importance [2,
6, 10]. Hemorrhagic stroke is the most devastating type of
stroke, which probably leads to death and severe disability
more often.

The ratio of ischemic to hemorrhagic strokes in Ukraine
ranges from 4 : 1to 3 : 1, while in the developed countries of
the world from 7 : 1 to 4 : 1. Mortality within 30 days after
a hemorrhagic stroke ranges from 30 to 55 % [7, 11], up to
half of patients die in the acute period, especially during the
first 48 hours.

Pre-hospital mortality in primary hemorrhage is 10—15 %
without surgical treatment, up to 50 % of victims die within
three months after the first hemorrhage. The main causes of
complications are the rupture of blood vessels (aneurysm),
with a mortality rate of up to 70 %. Another dangerous com-
plication is terminal spasm, which is observed in almost half
of patients after cerebral hemorrhage.

The main risk factor for the development of a hemor-
rhagic stroke is hypertension, an increase in blood pressure
by 20/10 mmHg doubles the risk of developing cardiovascu-
lar diseases. Early identification and treatment of hyperten-
sion, other risk factors for intracranial hemorrhages, mea-
sures for the primary prevention of cardiovascular events,
bleeding diatheses are carried out at the primary care center
[2, 6]. Intracerebral hemorrhage (ICH) belongs to urgent
conditions and requires emergency medical care and urgent
hospitalization to the health care institutions that provide
secondary medical care in which neurosurgical treatment
can be performed in the shortest possible time from the onset
of the disease.

Prognosis of intracerebral hemorrhage is important for
planning a set of diagnostic and treatment measures.

Today, ICH remains one of the topical problems of
clinical neurology and neurosurgery, with both scienti-
fic and medical and social significance. This determines
the relevance of further comprehensive study of ICH
against the background of hypertension, in particu-
lar of supratentorial localization, features of its clini-
cal manifestations depending on the initial volume of
ICH, factors affecting the course of the disease and the
development of complications, prediction of recovery
after the acute period of ICH, improvement of surgical
treatment [1, 3].

The purpose of the study: to improve the diagnosis and
treatment of supratentorial ICH in patients with hyperten-
sion based on comprehensive clinical-neurological and in-
strumental research methods.

Objectives of the study:

1. To evaluate the features of clinical manifestations of
acute supratentorial ICH.

2. To determine the relationship between clinical and
neuroimaging parameters of acute supratentorial ICH in
hypertensive patients.

3. To conduct an analysis of the course and functional
outcome of the acute period of supratentorial ICH against
the background of hypertension.

4. To determine prognostic criteria of clinical and para-
clinical features of the acute period of supratentorial ICH in
hypertensive patients.

5. To improve the schemes of drug and neurosurgical
treatment for supratentorial ICH against the background of
hypertension.

Object of study: supratentorial ICH in the acute period.

Materials and methods

All patients underwent a neurological examination with
an assessment of consciousness according to the Glasgow
coma scale (GCS), Intracerebral Hemorrhage Score, Bar-
thel index, the modified Rankin scale, National Institutes of
Health Stroke Scale (NIHSS). Patients are consulted by a
neurologist, cardiologist, ophthalmologist, anesthesiologist,
and, if necessary, an endocrinologist.

Neuroimaging methods, computed tomography (CT)
of the brain were used, except for persons in extremely
serious condition, with unstable hemodynamics, who
required the urgent intensive care. In case of suspicion
of a cerebral aneurysms or arteriovenous malformations,
patients underwent CT and magnetic resonance angio-
graphy of cerebral vessels.

A clinical and laboratory study of peripheral blood, cere-
brospinal fluid, biochemical indicators, blood glucose level
was conducted. Doppler ultrasound of the vessels of the head
and neck, transcranial Doppler ultrasound were performed.

In 2019-2020, we examined and treated 232 patients
with supratentorial intracerebral hemorrhages caused by hy-
pertension.

Patients with organic lesions of the brain (neoplasms),
aneurysms, arteriovenous malformations, cavernous angio-
mas and severe comorbid conditions were excluded. At the
time of hospitalization, most patients were males (64 %).
The average age was 60 years: for men, it was 56 years, for
women 69 years.

A stroke was diagnosed according to the WHO criteria on
the basis of a detailed clinical and instrumental examination.

ICH with a volume of less than 30 cm?® were considered
small-sized, 30—60 cm’ — medium-sized, above 60 cm’® —
large-sized.

All the examined patients suffered from hypertension,
its duration was less than 5 years in 5 % of cases, from 5 to
10 years — in 37.7 %, more than 10 years — in 25.6 %. Of
these, less than 30 % of patients took antihypertensive drugs.
In 25.5 % of cases, hypertension was diagnosed for the first
time during current hospitalization.

Patients were observed during treatment in the hospital
for up to 21 days after the onset of ICH. On the 21* day, the
degree of disability was assessed according to the NIHSS
and independence in everyday life according to the Barthel
index.

Conservative therapy was carried out in accordance with
modern, domestic and international guidelines for the ma-
nagement of patients with spontaneous ICH (Order of the
Ministry of Health of Ukraine No. 275 dated April 17, 2014).

Statistical data analysis was performed using SPSS 21.0
and Stata programs.

Results and discussion

According to the clinical picture and neuroimaging
data, we registered the following types of supratentorial ICH
against the background of hypertension: putaminal in the
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area of the subcortical nuclei lateral to the internal capsule
in 127 (57 %) patients; thalamic (in the area of the thalamus,
sometimes with spread to the midbrain with breakthrough
into the ventricular system) in 24 (10 %); subcortical (in
the white matter of the cerebral hemispheres) in 34 (15 %);
mixed ICH in 47 (20 %) of cases. It should be noted that
in case of large hemorrhages, it is sometimes impossible to
determine the extent of the hematoma.

Seventy-seven (33 %) patients were hospitalized in a
coma (GCS < 8 points): 3—4 points in 29 people, 5—6 in
32, 7—8 in 18. Thirty-six (16 %) patients were admitted with
sopor, 81 (35 %) were stunned (13—14 points), and 31 (13 %)
were conscious. In 7 cases (3 %), it was impossible to deter-
mine the level of consciousness due to convulsions. Mortality
in the coma group was about 85 % (65 people), regardless of
the choice of treatment method.

We analyzed the features of the clinical picture in patients
with supratentorial ICH on the first day of the disease.

Cerebral and meningeal symptoms were observed in
case of cerebral edema with dislocation syndrome. Analy-
sis of focal neurological symptoms showed that central
paralysis and paresis, hemianesthesia, aphasia in damage
to the left hemisphere, and dysarthria were most often
observed in patients with deep-seated ICH. We detected
movement disorders such as central paralysis and paresis
in patients with isolated thalamic ICH. Sensitive disorders
(hemianesthesia of all types of sensitivity according to the
conductive type) were observed in all people under our
supervision.

Hyperkinesis and other specific symptoms were registered
in some patients with lateral localization of the ICH, which
indicated damage to the basal nuclei.

For ICH in the carotid basin, an acute onset was cha-
racteristic, the occurrence of general brain and meningeal
symptoms.

As we have already said, the ICH in our patients had dif-
ferent volumes (sizes). We found that among the small-sized
ICH, there were those of deep localization (in the thalamus),
and the large-sized ones could spread to 2 or more parts of
the brain.

It should be noted that large-sized hematomas were ob-
served in men, medium and small — in women. They also
had an age difference. Patients over 60 years of age had ICH
of deep localization, and young patients had cortical ones.
According to indications, we operated 84 patients, who un-
derwent 94 surgical interventions. Among them, there were
individuals with lobar and lateral hematomas, as well as with
significant hemorrhages with blood breakthrough into the
ventricular system (liquid drainage surgery). Total mortality
was 39.5 %, surgical mortality was 46.4 %.

Surgeries were performed to eliminate compression-dis-
location syndrome and hydrocephalus, reduce intracranial
pressure and neurological deficits. In the presence of occlu-
sive hydrocephalus, a patient underwent ventricular drainage
or CSF bypass.

Contraindications for surgical interventions were as
follows: the presence of a severe coma (< 7 points on the
GCS), unstable hemodynamics, the need for artificial
administration of vasopressors, as well as severe comorbid
conditions.

In accordance with the task, we analyzed the dynamics
of the recovery of neurological functions.

The average indicators of neurological deficit accor-
ding to the NIHSS on the 21* day of the disease in men
were 9.89 + 3.90 points, in women 9.71 £ 3.88 points.
Thus, we did not find a statistically significant difference
between neurological deficit recovery in women and men.
Although, according to the Barthel index, only 4 % of
men and 5 % of women achieved complete independence
in everyday life. Among the patients examined by us, 97
(42 %) died on the 21* day of illness, 63 (65 %) men and
34 (35 %) women.

Functional independence according to the Barthel index
do not differ in patients of the same age groups (p < 0.05).

We analyzed the dynamics of blood pressure in patients
with favorable and unfavorable functional outcome of the
ICH.

On the 21* day of the disease, the systolic, diastolic, and
average blood pressure fluctuated against the background of
antihypertensive therapy, but at the end of the observation, a
trend toward higher blood pressure was revealed.

Also, on the 21* day of the disease among patients with
different localization of hematomas, 123 (53 %) had ICH of
deep localization and 43 (19 %) patients had cortical one. A
favorable functional outcome according to the Rankin scale
was found almost equally often in cases of deep and cortical
localization.

In patients with a small ICH, the indicators of neurologi-
cal deficit according to the NIHSS differed significantly al-
ready on the 7" day of the disease. No significant differences
on the NIHSS were registered in patients with medium-sized
ICH.

To predict recovery from the disease, we evaluated clini-
cal and paraclinical indicators, which may have prognostic
value for determining the risk of a fatal outcome in the acute
period of supratentorial ICH.

For this, we used the receiver operator characteristic
analysis with the calculation of sensitivity and specificity for
certain indicators (GCS score, NIHSS score, leukocytes,
blood glucose, ICH volume). Prognostic value of age for the
survival of patients in the acute period of ICH turned out to
be insignificant. Likewise, no significant effect of gender on
patient survival was found.

The highest mortality was registered in young and older
patients (48.6 and 46.9 %, respectively). A total of 92 people
died.

To date, there is no strategy for the treatment of
patients with hypertensive hemorrhages. The choice
of treatment method mostly depends on the experi-
ence of a neurologist and the skills of a neurosurgeon
and is not based on standardized medical protocols.
We operated 84 patients. Surgical activity was 37 %,
94 interventions were performed. Overall mortality was
42 %, postoperative mortality was 43 %. Patients with
compression-dislocation syndrome and hydrocephalus
were operated on.

We attributed to the factors that cause unfavorable results:
coma, the volume of intracerebral hemorrhage > 50 cm’,
massive ICH, dislocation of midline structures (> 10 mm),
postoperative recurrence of hemorrhage.
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Conclusions

1. It was found that the clinical picture of acute supraten-
torial intracerebral hemorrhages against the background of
hypertension is characterized by polymorphic neurological
symptoms, and hematomas (deep, cortical), their volume,
cerebral edema and intracranial hypertension. Also, among
the clinical manifestations of intracerebral hemorrhages of
medial localization (including in the thalamus), in most
cases there are movement disorders in the form of paresis
and paralysis, and hyperkinesis is not characteristic of lateral
localization.

2. Treatment outcomes in hypertensive patients with in-
tracerebral hemorrhages indicate the need for early hospi-
talization and early CT scan, a differentiated approach to
surgical removal of hematomas (lobar, lateral with disloca-
tion syndrome), intensive care for patients in a coma even
with massive hemorrhages.

3. In patients with supratentorial hemorrhages against the
background of hypertension, treatment outcomes depend
on the localization of the hemorrhage and the severity of the
patient’s condition, the term of hospitalization in specialized
stroke departments, the terms of neuroimaging, the dyna-
mics of cerebral hemorrhage disorders.

4. It was found that a favorable functional outcome
according to the modified Rankin scale and the Barthel
index in the acute period of supratentorial intracerebral
hemorrhage on the background of hypertension is more
characteristic for patients with initial mild and me-
dium neurological symptoms in the case of ICH volume
<30 cm’.

5. The presence of blood breakthrough into the ven-
tricular system increases the risk of death in patients with
supratentorial ICH by 35 times. In addition, the lethal
consequences occur more often in patients with depres-
sion of consciousness (less than 8 points on the GCS),
severe neurological deficit; with a displacement of the
middle structures by more than 6 mm, an ICH volume of
more than 50 cm’.
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KamiHCbKkui A.

HQALIOHQABHMI YHIBEOCUTET OXOPOHM 3A0PO0B S YkpaiHu imeHi [.A. LLyrika, m. Kunis, YkpaiHa

FinepTeH3MBHUM CYNPATEHTOPIAABHUIA BHYTPILLHbOMO3KOBUI KPOBOBUAMB:
KAiHIKQ, AIQrHOCTUKA, AiKYBOHHS

Pesiome. Axmyaavnicme. BusnayaeTbes TSXKKICTD i MOIINPEHICTh
TiMePTEeH3UBHUX CYIPATEHTOPIiaIbHUX BHYTPIITHBOMO3KOBUX
kpoBoBuuBiB (BMK). Ll maTosorist € akTyabHOO MTPOOJIEMOIO
B KOHTEKCTi CBITOBOI OXOPOHM 3I0POB’sl, OCKiIbKI MPU3BOIUTH
JIO TSDKKUX HACTIAKIB, y TOMY YMCJIi iHBaJIiMHOCTI Ta CMepTi Ma-
uieHTiB. OcTaHHi BiIKpUTTS Ta KJIiHIYHI peKOMeHIallii HaaaloTh
JIKapsaM i JocTiTHUKAM HOBI MOKJIMBOCTI JUIST BIOCKOHAJICHHST
KJIIHIYHO1 MPaKTUKU Ta MiABUIIEHHS e(DeKTUBHOCTI JiKyBaHHS
LUX YCKJIaMHEHb. 301IbIIIEHHS KiJTbKOCTi BUMAIKIB TilepTeH-

3UBHUX CYMpPaTeHTOPiaJbHUX BHYTPIlIHLOMO3KOBUX KPOBOBU-
JIVBIB Ta iX BIUIMB Ha 300POB’ST HACEJEHHS POOUTH 1110 MPOOIeMy
HaJ3BUYAHO aKTyaJbHOIO B Tajy3i MenuuuHu. Mamepiaiu ma
memoou. Y 2019—2020 pokax y KuiBcbKiii MiCbKiil KiTiHiUHi# Ji-
KapHi IIBUAKOI MEIUYHOI TOIMTOMOTM 00CTEXEHO Ta MPOJIiIKOBAHO
232 xBOpi i3 CynpaTeHTOPiaIbLHUMU BHYTPILIHLOMO3KOBUMU
KPOBOBMUJIMBAMM, CIIPUIMHEHUMU apTepiaibHOIO TiMEPTEH3IEI0.
CepeHiii Bik maiieHTiB ctraHoBUB 60 poKiB: 56 POKIB IS 40JI0Bi-
KiB i 69 poKiB A/t 3KiHOK. XBOPHMX CIIOCTEPirajiu il yac JiKyBaH-
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Hs B cTauionapi 1o 21-ro aus. Ha 21-m1y o0y BcTaHOB/IIOBaIU
CTYMiHb BTpaTH Mpale3aaTHOCTi. YCiM nalieHTaM MpOBOAUIN He-
BPOJIOTiYHE OOCTEXKEHHSI 3 OL[IHKOIO CBiIOMOCTI 3a IIKaJ0l0 KOMU
[h1asro, mkanowo BHYTPIIIHOMO3KOBUX KPOBOBWINBIB, iHIEKCOM
Bapren, mogudikoBaHoio mKago00 PeHkKiHa, IIKaI010 iHCYJIBTIB
HauioHaabHUX iHCTUTYTIB OXOPOHU 300POB’sl. 3aCTOCOBYBAIU
TaKi MEeTOAM HeWpoBi3yali3allii, IK KOMIT FoTepHa ToMorpadist,
MarHITHO-pe30HaHCHa aHTiorpadis mpu HeobximHocTi. [Tpose-
NIEHO KJIiHIKO-J1ab0opaTopHi nociimkeHHs. Pe3ysomamu. [Tytami-
HaJIbHUI CylpaTeHTOPiaJbHUI KPOBOBWJIMB AiarHOCTOBaHO B 127
(57 %) xBopux, Tanamiunuii — y 24 (10 %), ninkipkoBuii (y Oi1iit
PEUYOBHHI TiBKYJIb BEJTMKOTO MO3KY) — y 34 (15 %), 3mimmanuit —
y 47 (20 %). Cimaecsr cim (33 %) nawieHTiB rocmiTaii30BaHO B
KOMAaTO3HOMY CTaHi (OlLliHKa 3a IKajiol Komu [J1a3ro < 8 6ais),
36 (16 %) B crani ogypmaHioBaHHs, 81 (35 %) B orjylieHOMY
craHi, 31 (13 %) mamieHT nepedyBaB y cBimoMocTi. B 0ci6 Bikom
noHax 60 pokiB BusiBisincss BMK rim6okoi nokanisatii, y Mo-
JIONUX — KOPTUKaIbHi. BukoHaHO 94 onepaTUBHUX BTpy4YaHHS
y 84 xBopux i3 100apHUMHM Ta OIYHUMM TeMaTOMaMU, a TaKOX 3
TMIPOPUBOM Y IIJTYHOYKOBY CHUCTeMY (OoTepallisi piiuHHOTO Jape-

HyBaHHS). 3arajibHa JIeTaJbHICTh cTaHoBWIA 39,5 %, Xipypriu-
Ha — 46,4 %. IIpoTUIIOKA3aHHSIMU 10 OTMEPATUBHUX BTPYYaHb
OyJIM TSKKUUM KOMaTO3HUM CTaH, HecTabiibHAa reMOIMHaMiKa,
HeOOXiTHICTh TTOCTIHHOTO BBEICHHSI Ba30IIPECOPIB, a TAKOX TSIKKIi
CYIyTHI 3aXBOpIOBaHHS. Bucnoeku. BcTaHOBIEHO, 110 KJTiHIYHA
KapTUHA TOCTPUX CYMpPaTEHTOPialbHUX BHYTPILIHPOMO3KOBUX
KPOBOBWJIMBIB Ha (hOHI apTepiajibHOI rinepTeH3ii xapakTepusy-
€ThCSI MOJIIMOP(MHOI0 HEBPOJIOTIYHOIO CUMIITOMATUKOIO 32 JIOKa-
JI3alIEI0 TEMAaTOM, iX 00CSITOM, HAOPSIKOM MO3KY, BHYTPIillTHbOYE -
pernHolo rinepTeH3ieto. Pe3yabTaTu JiKyBaHHS XBOPUMX Ha Tirep-
teH3uBHUI BMK cBinyaTh npo HeoOXigHICTh paHHBOI FOCTITATi-
3allii, paHHbOI KOMIT'I0TepHOI ToMOorpadii Ta TudepeHiiioBaHOTO
IMAXoMy OO XipypriuHoro BuaajeHHs reMatoMu. CIpusITIUBUI
pes3yabTat cynpareHTopiaaibHoro BMK 6inbin xapakTepHuit aist
Mali€HTIB i3 TOYATKOBUM JIETKUM Ta TIOMipHUM HEBPOJIOTIYHUM
nedilnuToM pu KpoBOBUIMBI 06’eMoM MeHIie 30 cm®. HasiBHiCTD
MPOPUBY KPOBi B IITYHOUKOBY CUCTEMY ITiIBUIILYE PU3UK CMEPTi
B 35 pasiB.

Kir04oBi cjioBa: roctpe mopyieHHsT MO3KOBOTO KPOBOOOITy; Ti-
TepTeH3MBHA BHYTPIIITHHOMO3KOBA reMaToMa; TillepTeH3ist
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Competence-oriented program to improve
the quality of continuing medical education
for doctors

Abstract. Background. Programs to improve the quality of higher education in recent decades have kept the lead
in the relevance among researchers around the world. In this scientific work, the purpose was to highlight modern
existing programs in the postgraduate education of doctors in the Republic, review the academic competencies from
other countries of the world, develop recommendations for improving the organizational structure of educational
methods, as well as to increase significantly the effectiveness of the additional educational process. Materials and
methods. When writing the work, methods such as analysis, synthesis, review of literary sources, humanitarian
and dialectical were used. Results. The results of the research were as follows: the application of competence-
oriented adaptation programs in the training of graduates, the reorientation of the system of additional medical
education in Kyrgyzstan, as well as the development and implementation of a learning model based on pedagogical
prognosis, communication logistics, engineering technologies and the humanitarian and creative approach among
all participants in the educational process. Conclusions. The result of the article included the development of
recommendations for the correct and modern adaptation of a doctor to changing conditions and requirements of the
labour market in the Kyrgyz Republic given the volatility of this market and its sensitivity to changes in the economy
and the psychological attitudes of the society.

Keywords: qualification; educational process; organization of training; pedagogical management; postgraduate

education

Introduction

The purpose of the work was to review the current ap-
proaches to the competency-based continuing medical
education in the Kyrgyz Republic (KR), to extract posi-
tive European and Western experience, to develop our own
progressive structures for the qualitative transformation of
medical education for postgraduate specialists. In the KR,
the quality of continuing medical education has been actively
considered by the healthcare system in recent decades. The
key to a modern, progressive model of medical care was the
evidence-based medicine and the introduction of innovative
technologies. Practical healthcare dictates its own require-
ments for specialists, which cannot be maintained over many
years of work without continuous improvement [1, 2]. The
educational process acquired the status of continuous or
additional, it was represented by educational programs the
purpose of which was the constant professional development
of specialists.

Health actors were interested in structuring the continu-
ing education of doctors, since this type of activity was a
powerful trigger for the socialization of medical workers and
the commitment to high-quality medical professionalism.
The institutionalization of continuing education in medicine
brought individual and collective thought processes together,
resulting in a qualitative breakthrough in the healthcare sys-
tem [3, 4]. The symbiosis of education and practice enriched
medical professionalism and brought it to a “responsive”
level.

The advantages and disadvantages of competency-based
orientation programs in the educational process have been
considered by teachers, doctors, journalists, psychologists,
and other specialists at various times. For example, S. Jagpal
et al. in a scientific article investigated the use of adaptation
programs in the spectrum of continuing medical education,
with the aim of modernizing the level of quality and safety
of services for patients, as opposed to iatrogenic medical er-
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rors in therapy and diagnosis, which have been documented
in the United States of America. J. Lockyer et al. [6] wrote
a paper highlighting the importance of competency-based
medical education, emphasizing the need to reformat the
paradigm of postgraduate education and the isolation of a
doctor who does not look to the future.

H. Bok et al. [7] in their study emphasized the value of
a competency-based academic process that ensures a high
degree of interaction between current principles of program-
matic data assessment and educational practice. F. Zhou et
al. [8] conducted a review, analysed the pros and cons of
competency-based training for medical residents and interns,
developed recommendations for improving the quality of
teaching for medical educators in the People’s Republic of
China. Emphasis was placed on the humanistic awareness
and medical talent of doctors.

In the KR, the theoretical basis for distance learning
courses was under development and formation. For full de-
velopment and scaling, it was necessary to create a consistent
plan to improve additional education, as well as consider the
process as an integral component of the national system of
medical education [9]. The advantages of distance learning
courses were the determination of the professional qualifica-
tions of specialists, assistance in adapting to new standards in
socio-economic, information, innovation, and other parts of
medicine. The fact of professional burnout of doctors, which
can occur for a number of reasons, is well known. One of
the methods of combating such academic and social regres-
sion has been continuous improvement in the profession, by
deepening knowledge within their specialization or maste-
ring related branches of medicine [10]. Improving cognitive
abilities ultimately leads to the formation of new thought
processes and a breakthrough of news.

Competency-based medical education focused on stu-
dent outcomes and their ability to build on a strong evidence
base [7]. The transition to continuous additional medical
education required the reform and transformation of the
already existing healthcare system in the KR. Thanks to the
united actions of medical workers, their employers, state re-
gulatory bodies, it is possible to achieve a qualitative increase
in the level of competence of medical personnel. The key
elements of a competency-based program in medicine were
the achievement of high professionalism of doctors through
the rational use of time and information resources directly
at the workplace [6]. Collection, analysis, and evaluation of
data on the clinical effectiveness of their own databases were
also necessary for both students and the medical system in
the KR as a whole.

Further education in medicine played an important role
in the development of individual doctors and the effective-
ness of the medical industry in general. A competency-based
approach allowed doctoral educators, doctoral residents, and
interns to integrate the full range of academic literacy into
their daily work [8]. The principles of patient safety are in-
cluded in the mandatory education of medical professionals.
Continuing medical education has played a primary role in
achieving a systemic change and improvement in the practice
of patient care and therapy. It justifies the inclusion of initia-
tives to rapidly improve the quality of educational programs,
the development of innovative lines of doctoral education,

and the confirmation of the results obtained regardless of the
time trajectory [5, 11]. Through the lens of continuous lear-
ning based on competencies in medicine, the level of safety
of medical services provided to patients, as well as the quality
of such services, has necessarily increased [12]. The issue
of improving patient safety has been raised at international
conferences for many years.

Materials and methods

This article used the methodology of collecting, ana-
lysing, and summarizing the accumulated theoretical and
practical academic experience of teachers from this higher
medical educational institution. Scientific work is based on
the dialectical method of cognition of the studied facts and
phenomena in which references to the identified categories
and principles were used to reform and improve the existing
education system, as well as the development of a new stra-
tegy for conducting the process. Phenomena were considered
in dynamics, their contradictions, problems, and theoretical
reconstruction were studied. Building a strategy and tac-
tics for the transition of the previous system of additional
education to a qualitatively new one is impossible without
an analysis of the evolutionary steps of such a system. An
analysis was made on the implementation of a dual training
program in the source country, a comparison of the results of
implementation with the results in the Republic of Kyrgyz-
stan and a generalization of the material with the identifica-
tion of contradictions were highlighted.

Thanks to the theoretical coverage of the study, it was
possible to delve into the essence of such a process as a com-
petence-based approach in education, to touch on its inter-
nal basis, historical aspect, experience of application at the
European and Western levels. To determine the algorithm for
the introduction of new educational programs, the functio-
ning and multiplication of their results, the method of syn-
thesis of the already introduced academic model was used.
An abstract evaluation of parameters, features, and categories
was used. The systematization of the obtained data made it
possible to study the objects of scientific work from different
angles, to highlight their common aspects and differences.

The methodology for researching the topic of the article
was based on data from research programs of the Kyrgyz State
Medical Institute of Post-Graduate Training and Continu-
ous Education named after S.B. Daniyarov (KSMIPGTCE).
Researchers from KSMIPGTCE used analysis, synthesis,
observation, and comparison of previous doctoral develop-
ment programs with the proposed competency-based pro-
gram. As a result of many years of monitoring, the employees
of the institution managed to create the necessary justifica-
tions for the development of a new academic program, as
well as introduce it into teaching practice.

With the use of the deductive method, this paper focused
on the problems of training individual doctors and how this
will affect the healthcare system as a whole. The acquired and
theoretically substantiated skills served to generalize know-
ledge and systematize the requirements for the programs
proposed in the topic of the work. The analysis and synthesis
of the real experience of implementing the principles of the
competence-based approach in the organization of post-
graduate education for doctors and interns were carried out.
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Thanks to the abstraction method, it was possible to neglect
the insignificant parameters of this issue and focus on the
object of study and its characteristics.

The study of the literary sources on the topic of the work
also made it possible to use the empirical principles of know-
ledge. As a result of monitoring the dynamics of indicators,
recommendations were developed to simplify the imple-
mentation of the research program. The methods of analysis
and synthesis, which were used in various combinations,
contributed to the validity and practical reliability of the con-
clusions. The humanitarian principle of scientific medical
research was applied. With its help, the article emphasized
the importance of clinical practice, which is in full demand
in the KR. Using monitoring, forecasting, and planning ele-
ments, it was possible to systematize knowledge about the
importance, prospects, and topicality of modification pro-
grams in education. As a result of the thought process and
abstract modelling, recommendations were developed.

Results

In the KR, Order of the Republic of Kyrgyzstan No. 93
“Concept for the development of continuous medical and
pharmaceutical education in the Kyrgyz Republic for the pe-
riod 2022—2026 (2022) was developed. KSMIPGTCE acted
as a leader in continuing medical education, in accordance
with the concept, conducted the introduction of new provi-
sions in the mechanisms for the transformation of continu-
ing medical and pharmaceutical education. These activities
are aimed, among other things, at managing the quality of
postgraduate education. New formats for presenting infor-
mation, distance learning, telemedicine, visual simulation
aids, and others have been proposed [5, 13]. The approach
to improving the quality of medical services provided through
the theory of education and lifelong learning eventually led
to a statistical increase in patient safety.

Given the data, an analysis on the problems of the afore-
mentioned new model was carried out. It turned out that
the legislative framework had several gaps in the regulation
of postgraduate education. There was no close relationship
in the context of sharing experiences between the institution
and state institutions. The factor of continuity in education
obligated academic processes to be flexible, to have finan-
cial support from both the teaching staff and practice bases,
and students. Distance learning methods, interactive pre-
sentation of information, simulation classes, telemedicine,
and robotisation were not used enough. Due to the meagre
material and technical equipment of departments, lecture
halls, clinical bases, laboratories, the modernity of the ap-
proach to education was lost. Also, the lack of an accessible
organizational structure was important, and a single online
platform that would be easy and convenient for all healthcare
subjects to use [14, 15]. The presence of such a platform in
healthcare would contribute to the rapid information content
of the industry.

Due to a permanent pedagogical support, control over the
management of the educational institution, the development of
regulatory and legal documentation, the assessment of compe-
tencies, and the formation of professional identity were ensured.
At all stages of the educational process, attention was paid to the
sequence and logical learning algorithm [6, 7, 12]. For a quali-

tatively new level of medical services in the KR, the process of
postgraduate advanced training has been transformed. A transi-
tion was made from the traditional model, where a specialist was
required to confirm qualifications every five years, to a model of
continuous additional annual education.

KSMIPGTCE put forward priority goals in management;
in connection with this, an analysis of the labour market for
medical workers and other specialists was conducted, new
principles and concepts were introduced into the system
of postgraduate education both for the current year and for
the long term. Active information training of specialists was
carried out and specific requirements were put forward for
their professional competencies. The process of certification
of doctors was implemented, educational standards were
developed in collaboration with legislative bodies [3, 9]. The
academic, social and pedagogical liquidity of medical per-
sonnel was improved, a safe and student-oriented learning
environment was provided.

A new milestone in the activities of KSMIPGTCE was
the scientific project “Triad synthesis of modern scientific
and ideological culture of doctors”, which is based on the
works of Professor I. Ashimov [1]. The project was created
to deepen the knowledge of specialists in symbiosis with a
qualitatively high level of scientific culture in the process of
continuous education. The reclamation of science, the ob-
servance of its philosophy and concepts served as the links of
the triad. The purpose of this project for KSMIPGTCE was
to transform the previously obtained empirical component
of a process or phenomenon into a new theoretical basis,
thanks to which the object was studied more capacitively, as
an integral part of objective reality. As a result of such a sys-
tematic approach, theories, and hypotheses were put forward
[16]. The triad in this context is part of the synthesis in the
processing of parameters.

In 2022, state educational standards provided
KSMIPGTCE with the opportunity to independently de-
velop curricula, the content, and the scope of seminars, con-
duct research work and create their own technology parks.
Applying a competence-oriented approach, the university
multiplied the motivational component of the trainees and
identified the academic party with humanistic values. As
such, competence was designed to consolidate the skills,
knowledge, and skills of the individual, to include his per-
sonal factor in the structure of presentation and teaching,
and also to aim at the universality of knowledge.

As a result of the synergy of efforts of the teaching staff
of KSMIPGTCE, the idea of creating professional and
pedagogical practice-oriented sites at this institution was
put forward and implemented as an organizational form of
collective activity. Based on the sites, the educational pro-
cess of the old system of postgraduate education was trans-
formed. For this, seminars, distance lectures, optional hours,
creative tables, expert groups were organized, at which the
competence-oriented academic approach was argued. The
transformation of internal work processes and cycles was
carried out, as well as the formulation of a single cascade of
target, information, and technological aspects of continuing
medical education programs [1]. Conducting venues was a
modern and sought-after achievement of KSMIPGTCE. At
the Department of General Surgery of the Faculty of Im-
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provement of Physicians of KSMIPGTCE in 2006—2012, a
group of clinical leaders developed the principles of research
and longitudinal competencies of trained specialists, the
principles of obtaining information about objects, their dy-
namics in an independent search and analysis of parameters.

For the last decade, medical institutions have been more
interested in financing the system of postgraduate medical
education in the KR than the state. This is explained by the
fact that they were ready here and now on the ground to im-
prove the professionalism of their colleagues and employees.
At the legislative level, there were several obstacles that led to
a decrease in education quality and student motivation. The
system of scholarship encouragement would significantly
ease the burden for medical institutions and stimulate doc-
tors to a non-stop academic process.

To enhance distance learning courses, KSMIPGTCE
used a process including multi-method research, monitoring,
and evaluation [12]. Creating a high-quality educational pro-
gram in the management and quality assurance of medical
services came out in the first place for the institution. In such
a program, a balance and interaction of the pedagogical and
experimental components was necessary. The translation of a
standardized service quality management curriculum became
the basis for a creative individual approach and proposals for
transforming it. A review and study of preclinical, clinical
practice, a selection of essential parameters, the ability to
work in a team, to be an individual and part of a system at
the same time was needed [5]. The institution has developed
a system of internal audit and monitoring of distance lear-
ning courses based on Standards and Guidelines for Quality
Assurance in European Higher Education Area [17], as well
as the National Standard of the Russian Federation of the
quality management system GOST R ISO 9001-2008.

The question of the competitiveness of doctors was of par-
ticular interest. The individuality and subjectivity of a medical
worker, the ability to hear and analyse information, synthesize
outstanding volumes of knowledge, show perseverance and
diligence, and learn data and facts outside traditional skills
came to the fore. KSMIPGTCE has implemented a point-
rating system (PRS) that is designed to encourage motivation
to learn and improve skills [12]. The unconditional advantages
in the competitive environment of doctors were scientific de-
grees of specialists, additional certificates or diplomas in ad-
ministration, management, Master of Business Administration
degrees, and other academic improvements. The communica-
tive component is very important for establishing contact with
both patients and colleagues [10]. The adaptation of a resident
doctor to clinical practice is easier if the head clinician is ac-
tively involved in practice, does not use methods of pressure
on students, and manifests himself as a mentor.

The program-target method in KSMIPGTCE was based
on the priority of integrating education and practice into de-
partments and courses with state and social support. The goal
was to draw up a collective program for the training and use
of medical personnel in Kyrgyzstan, as well as participation
in the fortification of the scientific and practical potential of
regional and subregional services. Coherence between the
programs of the institutions of higher education, local medi-
cal centres, and centres of graduate education would lead to
rapid progress, collegiality, and novelty.

In 2023, in the system of additional education based on
competencies, there is a need to reconfigure education for
specific practical purposes of the state and the KR health-
care system. To implement such tasks, new approaches to
technologies in the pedagogical process, modern methods of
remote information supply, innovative developments, narrow
disciplines, and modules are needed [5]. In Osh, there is a
modernized centre for vocational guidance and training of
specialists, which has successfully used the latest programs
and principles of personnel training. Equally important is
the financial support of such local centres [18]. Regional
budgets are not able to maintain career guidance centres on
their own; employers in the industry are involved for finan-
cial support. As a result of the activities of the centres, highly
specialized, competent specialists with education at the level
of international quality standards entered the labour market.

At KSMIPGTCE, postgraduate education is built on
the principles of dualism. This system was first formed and
successfully applied in Germany. The German dual system
is a special approach to education, which has developed due
to the rich history of the country, the stages of its indus-
trial development, political reforms, and the public. Many
scholars have analysed the formation of German dualism,
such as L. Honchar [19]. The connection between educa-
tional institutions and industries was ideologically, culturally,
and religiously considered as a single demanded system for
the development of skills, the preservation, and enhance-
ment of spiritual values, and national education paradigms.
Dualism contributed to an increase in the level of educa-
tion of specialists in the post-war period, accumulated the
country’s historical experience, and supported the cadre
of professionals in various industries in Germany. Thanks
to this approach, German specialists were in high demand
in the labour market. The modern problem of the German
dual system discussed at the congress in Berlin in 2018 was
to increase the share of digitalization and robotisation in
the economy and demographic regression. Increasing fle-
xibility and degree of adaptation to new market require-
ments, focusing on vocational education of given categories,
were considered [20]. Armed with the experience of Ger-
many, it is necessary to take into account the importance of
timely career guidance for specialists, disciplinary expan-
sion, and involving in the subjects of study the principles of
improving the quality of services provided.

In 2013, KSMIPGTCE updated the content of 27 edu-
cational programs. Their content was based on such prin-
ciples as the continuity of the academic process with annual
assessment. The principle of conformity spoke about the
subordination of learning processes to all regulations, laws,
national and international standards, and facts of evidence-
based medicine. The principle of equality and accessibi-
lity of additional education at different levels of education
implied the absence of age, religious and other types of
discrimination. Doctors’ certification, as a method of as-
sessing the level of professionalism, has served in the KR
since 2000 as one of the forms of training through which
medical excellence is determined. Certification initially
acted as an incentive for medical professionals to gain in-
depth knowledge of theory and practice, to develop their
individual talents and aspirations in medicine. The dyna-
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mics in the number of doctors certified by the KSMIPGTCE
is clearly shown in Fig. 1.

Positive dynamics inform the state about the correct
choice of educational programs in KSMIPGTCE, as well as
the growing responsibility of doctors for self-education [21].
Ultimately, the annual increase in the number of certified
doctors is directly proportional to a decrease in the working
population of the KR and in the economic burden on the
state in providing treatment to the population [22, 23]. Cor-
rect medical care for taxpayers is the economic platform of
any country. Until 2026, the KR plans to establish a Council
for the Development of Continuing Medical Education, in
which the main role will be inherited by KSMIPGTCE. The
Institute will have to coordinate all participants in the educa-
tional process, build up intra-program communications, pro-
vide methodological support, transform the organizational
structure of continuing medical education, develop terms of
reference, web lessons, master classes, and other tasks.

Since the quality management of medical services
occupies a leading position in the spectrum of tasks of
KSMIPGTCE, it is expected to focus on the issues of curri-
cula, the development of internal regulations and standards, and
independent accreditation of scientific and educational cycles
and programs [ 14]. Thanks to the training of specialists not only
in narrowly focused topics, but also in the basics of economics,
management, information technology, and personnel policy,
as a result, a trained doctor or clinical resident will significantly
increase their competitiveness in the labour market.

One of the effective methods of advanced training for
working personnel was rotational. This meant a change in the
position of a medical officer within the same department or
medical institution. The advantage of rotation was the change
in familiar and comfortable work processes to a new environ-
ment, functions, tasks, and team. This technique contributed
to the formation of an unconventional view of current tasks,
the breakthrough of novelty, poly-qualification. Physicians
improved social adaptation, practical interchangeability, and
learning ability [24]. From the point of view of the competen-
cy-based approach, the rotation of trained employees contri-
buted to an increase in the level of subjective cognitive abilities.

KSMIPGTCE modernized the system for assessing the
quality of educational cycles, promoted the development and
improvement of information-based learning, and developed
applied practices to create professional competencies. The
formation of new approaches to adjusting the management of
personnel policy was carried out. The foundation was laid for
an expert-methodological division in the field of certification
of vocational guidance and standardization. Thanks to the
annual PRS, the assessment of competencies, qualifications,
and professionalism has become clear and structured. This
approach allows each individual doctor to independently
assess the level of annual improvement in the profession and
pay attention to gaps or shortcomings in the work.

Discussion

The practice of introducing competency-based educa-
tional procedures emphasized results and student orienta-
tion. The new evaluation system is extremely important. In
the work of H. Bok et al. [7], the quantitative assessment
is described that was used in competency-based learning.

2000
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Figure 1. Statistics of certified doctors by years

Transcripts were coded, real feedback from students was col-
lected, and feedback from the student to the teacher was
important. All this stimulated self-study and the compilation
of an individual portfolio of knowledge. But after a while,
a shortcoming of the system was exposed, which consisted
in the difficulty of communication between the faculty and
students, the detailing of grades, which significantly reduced
the expected effect. It is concluded that a unified assessment
system is not universal, it is necessary to develop a holistic
methodology for the results by combining the tools of au-
dit, monitoring, evaluation, communications, and motiva-
tion. The use of program assessment will greatly simplify
the learning system itself and will lead to an increase in the
reliability of evidence-based information. The principles of
a competence-oriented approach in the postgraduate educa-
tion of medical workers are based on the realization of the
employee’s own potential, versatile socialization, the pos-
sibility of individual planning, forecasting, and motivation
of the results of one’s training, and the organization of a
self-education structure.

The experience of introducing a competency-based ap-
proach in the postgraduate training of medical residents in
the People’s Republic of China has been successful. Scien-
tists Y. Qin et al. [25] and Q. Chen et al. [26] emphasized
humanistic literacy, collegiality in decision-making, inter-
personal communication, and professional ethics. How-
ever, in 2016, F. Zhou et al. [8] cross-sectioned the results
of this approach and identified previously unaccounted for
shortcomings. These included excessive standardization
and limitation of the individual initiative of doctors, a low
level of knowledge gained during training. When compared
with KSMIPGTCE programs, recommendations can be
made. First, a clear scoring or other system for evaluating
the knowledge of doctors is needed. Secondly, assessment
indices can be developed to monitor skills and practices.
Thirdly, the organization of live communication, exchange
of experience and feedback between mentors and students,
debates, discussion of controversial cases will encourage the
doctor to think outside the box, use science and practice
for innovations and discoveries. All this was proposed and
implemented in the KR.

American scientists S. Jagpal et al. conducted a study
on the application of theories and strategies at all levels of
medical education. The purpose of the work was identical
to one of the goals of this study — improving the quality of
medical services. It was the section of postgraduate educa-
tion that initiated the introduction of a clause on patient
safety in the curricula. Competence-based learning focused
on the outcomes and results of the trainees required the de-

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

Tom 19, N 7, 2023



OpuriHaABHI AOCAiAXeHHs1 / Original Researches

velopment of a correct and transparent assessment system,
and offered summary reporting on the work done. The first
consideration was the reflexive strategy that KSMIPGTCE
should adopt. The trainees were asked to draw a conclusion
based on an already committed medical error and develop
recommendations to prevent such failures in the future. The
next strategy was deliberate practice. It was said in the con-
tent that theory is the result of polished practice, and if the
sequence changes, then the practice becomes deliberate, and
skills are easily reproducible.

The University of Manchester constantly recruits highly
qualified medical specialists who are ready to train certi-
fied doctors, apply a competency-based approach, modern
methods, models, and training programs, encourage student
initiative, and motivate them for results [27]. For the KR,
valuable experience can be constant financial incentives for
teachers, material compensation for the time spent, as well
as the opportunity to improve their own qualifications, since
many experimental procedures are carried out. But in or-
der for the institution itself to cover the costs of continuous
medical education, it must initially be economically provided
from the regional or state budget.

On the basis of the Royal College of Physicians and
Surgeons of Canada, Professor D. Blouin [28] conducted
pilot testing of employees. The purpose of the work was to
identify the percentage of use of competencies in medical
education, identify the main components of education based
on competencies, and the benefits of this approach for the
emergency medical service in the country. Medical workers
responded in writing to questions in six sections, and there
was also a survey. As a result, in more than 80 % of cases, the
competency-based approach was recognized as effective in
the educational cycles of residency. The College of Family
Physicians of Canada has established competency commit-
tees and coaching groups that meet periodically with students
to discuss the current educational process, hear feedback,
recommendations, and requests for adjustment [29]. Such
a positive experience should be adopted by KSMIPGTCE
specialists. The creation of expert groups with an individual
approach to each individual doctor in training is required, as
well as the formation of open tables where practising doctors,
researchers, and other specialists will exchange opinions,
experiences, comments.

As a result of economic reforms carried out in Vietnam,
private educational institutions began to function in the
country along with state ones. Due to many years of acade-
mic contacts and connections with foreign institutions, the
educational process of Vietnam has been enriched by Euro-
pean and Western experience. A competency-based cur-
riculum at the higher education level was developed and
implemented. The difference of the new model consisted
in emphasizing the importance of family medicine, clinical
competence, collegiality in decision-making at the work-
place, increasing the knowledge of trainees through an in-
dividual approach. With the assistance of the scientists T.D.
Tran et al. [30], a cross-section of knowledge for trainees and
confirmation of acquired competencies were conducted. It
consisted of a list of skills for the doctor, from physical exa-
mination to monitoring the results of therapy. Clauses on
compliance with legal norms and attitude towards the patient

are also included. Such a program was compared with the
parameters of the Reporter-Interpreter-Manager-Educator
model and an overall score was given [31]. The Republic of
Kyrgyzstan can take into account the use of such an empiri-
cal approach.

The problem of competence-oriented programs used
in the KR was to transform the curricula, the algorithms of
which were inherited by the teaching staff of doctors from
the past decades. The plans and structure of the scientific
process must be formatted at the level of the first courses of
universities. Thus, identity will be achieved when the student
moves to a higher scientific educational level. The reform
of university teaching and assessment methods should take
place in accordance with the standards of the European As-
sociation for Quality Assurance in Higher Education [17].
[t is also important to update the methodology for assessing
the quality of education and the level of knowledge gained
by students.

Competence-based learning prioritizes the learner, not
the teacher, as it used to be. The existing evaluation algo-
rithm in KSMIPGTCE can be supplemented by dividing
them into stages. At the first stage of assessment, it is told
about the accuracy of determining one or another chosen
competence, which students should have as a result of trai-
ning. The second stage involves a real slice of knowledge in
the form of screening and comparison of the results obtained
with the planned ones. The final stage exposes certain aspects
of the educational process [32]. The questions of flexible re-
structuring of stakeholders to a competency-based program
remain open.

It is also required to attract foreign graduates of medical
universities for postgraduate studies in the Republic. To do
this, it is necessary to modernize the actual bases for con-
ducting classes, provide information about the benefits of
studying in the KR on news sites on the Internet, thematic
headings of television, social networks, and other sources [33].
The requirements of employers to the level of qualification of
applicants should be taken into account [34—36]. It is worth
highlighting the transparency in the KR of such requirements
and the consistency with them in the structure and curricu-
lum [37]. Thanks to the KR’s competency-based approach
to continuing medical education, a professionally trained and
modern-oriented specialist enters the labour market.

Conclusions

The goal of this scientific work was achieved by highligh-
ting the existing educational programs based on competen-
cies in the Republic of Kyrgyzstan. Kyrgyz State Medical In-
stitute of Post-Graduate Training and Continuous Education
named after S.B. Daniyarov successfully implemented and
broadcast progressive professional models of continuous edu-
cation, created favourable conditions for the development
of competencies, stimulated teachers and students to bring
ideas and novelty to the methodology of programs, motivated
individual social activity of training units. The successful
implementation of the Triad Synthesis projects, professional
and pedagogical practical platforms, and the introduction
of internal control and audit have made it possible to sum-
marize the progress and advancement in the constructions of
continuous postgraduate education in the KR.

Tom 19, N 7, 2023

www.mif-ua.com, https://emergency.zaslavsky.com.ua 47



OpuriHaABbHI AOCAiAXXeHHs1 / Original Researches

Medical institutions were interested in the postgraduate
qualification growth of their personnel, participated in fi-
nancial and informational support for the training of medical
workers. The constant professional development of employees
corresponded to the idea of a potential state order for posi-
tions and titles of doctors, and replenishment of the personnel
response in the most vulnerable sectors of healthcare. The lea-
ders of medical institutions noted the success of new programs
for additional education, as they saw both economic and social
effects. Under the condition of improving the programs for
additional education, the old boundaries of outdated pro-
cesses, attention to the problems of information, material, and
technological support of clinical bases have been scaled up.
KSMIPGTCE has adapted the medical workforce to the labile
and rapid changes in the education and healthcare labour mar-
ket. As a result, the competitiveness of doctors has significantly
increased both at the regional and national levels. In addition,
doctors were recommended to engage in self-development,
learn foreign languages, and be socially active.

The introduction of the principles of the German dual
system into the educational process of the KR brought to-
gether theory and practice, substantiated the weight of the
current mechanism of competencies in the workplace, indi-
vidualized the doctor and allowed him to socialize favourably.
However, in the future it is necessary to consider the disad-
vantages of the dual system and prevent them. The balance
between the demand of students and the supply of specific
medical institutions was not always stable. With the help
of state and regional regulation, a compromise was found,
which made it possible to additionally involve previously un-
popular jobs among young professionals, to stimulate appli-
cants financially and informationally. The result of the work
of KSMIPGTCE was the systematization of the application
of theoretical basis simultaneously with the parameters of
clinical practice. Seminars, training classes, simulation inte-
gration of doctors were held, which simplified the algorithm
for testing the theory in practice.

Given the concepts, programs, and educational models
of KSMIPGTCE, a whole range of needed future research
has opened up. Conducting an experiment, anonymous tes-
ting, open communication tables will allow looking into the
learning process from the inside, see the process through the
eyes of a participant: answer questions about the possibility of
simultaneously using a formative and summative assessment
of the quality of continuing medical education, formulate a
request for the availability of interactive learning, and attach
importance to a temporary resource.
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Kuprndbkinet AEPIKABHNI MEAVNYHW IHCTUTYT MEePENATOTOBKM TQ MiABULLIEHHS KBAAidikauii iv. C.b. AQHIspoBa, M. bilLKek,

Pecnybaika KnprinactaH

KoMneTeHTHICHO-OpPIiEHTOBAHA NPOrpamMa NiABULLLEHHS SKOCTi 6e3nepepBHOi MEAUYHOT OCBITU AiKApPIB

Pe3iome. Axmyaavnicme. TIporpamMu MiagBUILEHHS SKOCTI BULIOT
OCBITH B OCTaHHi JECSATUIITTS 30€epiraloTh MepIlicTh 3a aKTyaslb-
HICTIO cepell MOCTiTHUKIB yChOTO CBIiTY. Memoro 11i€ei HaAyKOBOL
poOoTH OYJI0 BUCBITIMTUA CYyYacHi IIpOrpaMu MiCISIAUILIOMHOIL
OCBITH JIiKapiB y pecIyOIilli, meperassHyTH aKaaeMiuHi KoMIie-
TEHIIil iHIIKMX KpaiH CBIiTYy, pO3pOOUTH peKOMEeHallii 11010 BAO-
CKOHaJICHHST OpraHi3alliifHOT CTPYKTYpU HaBYAIBHUX METOIMK,
a TaKOX 3HAYHO IMIABUIIUTHA PE3yJIBTaTUBHICTh Ta €(heKTUBHICTD
JIOJIATKOBOTO OCBITHBOTO Tipoliecy. Mamepiaau ma memoou. I1pu
HaluMCaHHi CTaTTi BUKOPUCTOBYBAJIM TaKi METOIH, SIK aHAJi3, CUH-
Te3, OTJISII JIITepaTypHUX JKepest, TyMaHiTapHU Ta TiaTIeKTUUHWIA.
Pe3yassmamu. Pe3ynsraToM 11i€1 HayKOBOi pOOOTH CTajIn 3aCTOCY-
BaHHSI KOMIIETEHTHICHO-OPi€EHTOBAHUX adalTalliiHUX MPOrpam y

MMiATOTOBIII BUMYCKHUKIB, TTEPEOPiEHTALliSI CUCTEMU A0IaTKOBOI
Menn4dHoi ocBiTM KupruscraHy, a Takox po3poOKa Ta BIpoBa-
IKEHHSI MOZIeJIi HaBYaHHST Ha OCHOBI TIeAaroriYHOTO MPOTHO3Y,
KOMYHIKAIIIHHOI JIOTICTUKY, iH;KEHEepPHUX TEXHOJIOTii Ta TyMaHi-
TapHO-KPEaTUBHOTO MiIXOMy Cepell YCiX yYaCHUKIB OCBITHbOTO
npotecy. Bucnoexu. Po3pobieHo pekoMeHaallii 111010 MpaBUIbHOI
Ta CyJyacHOI ajfanTallii Jikapsi 10 MiHJIUBUX YMOB i BAMOT PUHKY
npaui Pecrry6miku Kupruscrad, BpaxoByloUd BOJATHIBHICTD ITbOTO
PMHKY Ta 10r0 YyTJIMBICTh 10 3MiH B €KOHOMILIi Ta MICUXOJIOTTUHUX
HAaCTPOSIX CYCIJIbCTBA.

KirouoBi cioBa: ksamigikallis; HaBYaIbHUIA TIPOLEC; OpraHi-
3allisl HABYaHHsI; MeJarorivHuii MEHEIKMEHT; MiCasIIUILIOMHA
oCBiTa
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Clinical trial research on furagin-induced
anaphylactic shock: assessing mechanisms
and preventive strategies

Abstract. Background. The study investigates the pressing issue of furagin-induced anaphylactic shock, addres-
sing the immediate need to understand its mechanisms and create preventive strategies. Anaphylactic shock due
to furagin, a widely used antimicrobial drug, has raised serious concerns. The goal is to elucidate the underlying
mechanisms and risk factors of furagin-induced anaphylactic shock. Materials and methods. This research delves
into this critical subject through a controlled longitudinal study on both humans and induced anaphylaxis in rats.
Results. Using an advanced blind controlled longitudinal design, the study evaluates allergic reactions in humans
and induced anaphylaxis in rats. It also explores the safety, tolerability, and pharmacokinetics of furagin over five
days in adult patients. Moreover, the study assesses the efficacy of antihistamine pre-treatment in reducing allergic
reactions. Results reveal a dose-dependent trend in allergic reactions in rats, demonstrating the effectiveness of an-
tihistamine pre-treatment in reducing the severity of allergic symptoms. Patients with previous allergies, especially
to medications, exhibited increased susceptibility to furagin-induced anaphylactic symptoms. The study underscores
the potential for antihistamine pre-treatment as a preventive strategy and contributes to the understanding of allergic
responses. This research informs clinical practice by providing insights into risk factors and preventive measures for
furagin-induced hypersensitivity, ultimately enhancing patient safety. Conclusions. The study findings hold promise

for personalized interventions and advance our understanding of drug-induced hypersensitivity reactions.
Keywords: antihistamine medications; drug safety; immune response; IgE antibodies; animal model

Introduction

Clinical trials play a pivotal role in advancing medical
knowledge and enhancing patient care by rigorously evalua-
ting the safety and efficacy of various pharmaceutical agents.
Among them, furagin, a commonly prescribed antimicrobial
drug, has recently garnered attention due to reports of ana-
phylactic shock occurring as a potential adverse reaction.
Anaphylactic shock, a severe and potentially life-threatening
allergic reaction, necessitates a comprehensive investiga-
tion to understand its mechanisms, identify risk factors, and
define preventive strategies. This article delves into the im-
perative need to undertake clinical trial on furagin-induced
anaphylactic shock, aiming to elucidate the underlying is-
sues, expand current knowledge, and contribute to patient
well-being. The potential occurrence of anaphylactic shock
associated with furagin administration raises significant con-
cerns within the medical community. Anaphylactic shock is
a hypersensitive immune response characterized by rapid-

onset symptoms such as difficulty breathing, lowered blood
pressure, hives, and in severe cases, loss of consciousness.
The unpredictability of these reactions makes the prescrip-
tion of furagin a delicate matter, requiring a comprehensive
understanding of the mechanisms that trigger such responses.

Several research have contributed to the understan-
ding of anaphylactic reactions and their associated risk fac-
tors. I. Poziomkowska-Ggsicka et al. [1], 1. Poziomkowska-
Ggsicka and M. Kurek [2] conducted an analysis of data
from the Anaphylaxis Registry in Poland in two separate
studies. T. Hanschmann et al. [3] contributed valuable in-
sights in 2023 by analysing different phenotypes of drug-
induced anaphylaxis using data from the European Anaphy-
laxis Registry. Several case reports and observational studies
have highlighted instances of severe allergic reactions in pa-
tients exposed to furagin. These investigations have outlined
the critical need to comprehensively examine the underlying
factors contributing to these adverse events. In the context
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of anaphylaxis treatment, A. Dodd et al. [4] offered an evi-
dence update in 2021, high advancements in the treatment of
anaphylaxis and emphasized the importance of prompt and
appropriate interventions. While not directly related to ana-
phylaxis, I. Kuliniec et al. [5] explored urinary incontinence
in adults with ectopic ureter, providing insights into a distinct
area of furagin prescription. In a study by M.R. McGarry et
al. [6], the authors investigated cases of systemic inflamma-
tory response syndrome secondary to nitrofurantoin use.

The primary goal of this study is to delve into the mecha-
nisms behind furagin-induced anaphylactic shock, with a
multifaceted approach. By conducting controlled clinical
trials, this research aims to systematically investigate the
immunological pathways and cellular responses that lead to
anaphylactic shock upon furagin exposure. Furthermore, the
study endeavours to identify potential risk factors that may
predispose certain individuals to such reactions. By elucida-
ting these mechanisms and risk factors, this research aims
to contribute essential insights that will guide the develop-
ment of preventive strategies. In conclusion, the research on
furagin-induced anaphylactic shock is of paramount impor-
tance to patient safety and medical practice. The potential
life-threatening nature of anaphylactic reactions necessitates
a comprehensive study to understand the underlying mecha-
nisms, ascertain risk factors, and choose preventive measures.
By undertaking clinical research on this subject, the medical
community can make informed decisions regarding furagin
prescription and administration, ultimately ensuring im-
proved patient outcomes and advancing our understanding
of drug-induced hypersensitivity reactions.

The aim of this work is to clarify the biological processes
and risk factors involved in triggering anaphylactic shock
caused by furagin administration.

Materials and methods

This is advanced blind controlled longitudinal study of
allergic reactions to antibiotics in humans and induced ana-
phylaxis in rats. The research was designed on rat model of
injection-induced anaphylaxis, then compared with con-
trol group of rats. The results were extrapolated to findings
in evaluation of the immune reaction during the test-of-
cure visit, alongside examining the safety, tolerability, and
pharmacokinetic reaction subsequent to the administration
of furagin through oral doses over a span of 5 days in adult
patients [7]. Eleven-week-old male Wistar rats (n = 120),
specially bred, underwent a 5-day acclimation period prior to
the commencement of the study. These rats were housed in a
controlled environment free of specific pathogens, and they
were provided with an open-formula diet based on grains
along with tap water that did not contain fluoride. All pro-
tocols involving the animals were sanctioned by the Institu-
tional Animal Care and Utilization Panel [8].

One hundred and twenty animals were divided into 2
equal groups, experimental and control one. Experimental
group underwent neck shaving, followed by subcutaneous
shuang-huang-lian injection (SHLI) at a dose of 200 mg
per kilogram of their body weight, in addition to dosages
of 400 and 800 mg/kg. Control group of rats, on the other
hand, received furagin-buffered saline in lieu of the SHLI.
This identical procedure was replicated after a week inter-

val. Fourteen days after the final administration, the rats
were exsanguinated. Collected serum samples were pooled,
meticulously prepared, and subsequently stored at a tem-
perature of —80 °C until they were ready for analysis. The
manifestations of systemic anaphylaxis were assessed using
a scoring framework outlined by X.M. Li et al. [9]: 0 — the
absence of symptoms; 1 — scratching and nose rubbing; 2 —
swelling around the eyes and mouth; 3 — wheezing, difficult
breathing, and bluish discoloration around the mouth and
tail; 4 — convulsions; 5 — death.

Medical records of 62 patients who had anaphylactic
symptoms during furagin treatment were analysed retro-
spectively. Blood was collected in the moment of symptoms
manifestation and same in vitro investigation was performed
as mentioned below. We have conducted analysis to identify
potential risk factors such as underlying medical conditions,
previous allergic history, and concurrent medications. Serum
total immunoglobulin E (IgE) levels were subjected to analy-
sis using the rat total IgE ELISA kit [10]. Half an hour post-
challenge, blood was collected into cooled tubes that held
a solution of sodium heparin (30 pL, 5% concentration in
PBS). Following a centrifugation at 1,000 g for 10 minutes,
the plasma supernatant was harvested, and histamine levels
were evaluated utilizing a histamine ELISA kit, following the
methodology outlined by the manufacturer.

Blood pressure alterations were meticulously monitored
using a multi-channel recorder, precisely 30 minutes prior
to and following the symptoms manifestation. Spleen cell
suspensions isolated from SHLI-sensitized rats were cultured
within 96-well plates, maintaining a cellular density of 2 x 10°
cells per well, in the presence and absence of SHLI. After
incubation periods of 24 and 48 hours, the ensuing superna-
tants were harvested and subjected to storage at a temperature
of —80° C for subsequent analysis. IL-4 and IFN-y concen-
trations was evaluated using rat cytokine ELISA kits. The
dataset was subjected to statistical analysis using SPSS 11.0
(SPSS, Chicago, USA). For parameters including total IgE,
histamine levels, and cytokine concentrations, disparities
amongst the various experimental groups were assessed with
one-way ANOVA and Student’s t-test. A level of statistical
significance (p < 0.05) was applied as the criterion for deter-
mining meaningful differences.

Results

The study’s results reveal a spectrum of allergic reactions
induced by the administration of SHLI in rats. The animals
were divided into experimental and control groups, with the
experimental group receiving varying dosages of SHLI and
the controls receiving furagin-buffered saline. The severity of
systemic anaphylactic reactions was classified using a grading
system ranging from 0 to 5, each grade representing different
manifestations. In the experimental group (60 rats subjected
to SHLI administration), a clear dose-dependent trend in al-
lergic reactions was observed. Among these animals, 8 exhi-
bited grade 1 reactions, characterized by scratching and nose
rubbing. Swelling around the eyes and mouth, indicative
of grade 2 reactions, was observed in 15 rats. More severe
symptoms, such as wheezing, difficult breathing, and bluish
discoloration around the mouth and tail (grade 3), were no-
ted in 25 rats. Ten rats experienced convulsions (grade 4), a
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critical stage of anaphylaxis. Importantly, no deaths (grade 5)
occurred in this group, even at the highest administered do-
sage of 800 mg/kg.

In contrast, the group of 60 rats receiving furagin-buf-
fered saline showed minimal allergic reactions. Most rats
had grade 0 (absence of symptoms), while a few rats (n = 4)
exhibited grade 1 reactions, characterized by scratching and
nose rubbing.

The retrospective analysis of medical records from 62 pa-
tients who had anaphylactic symptoms during furagin treat-
ment yielded intriguing findings. Remarkably, these patients
exhibited symptoms akin to those observed in the group of
rats that had received furagin-buffered saline. Specifical-
ly, the prevalent symptoms among these patients included
scratching and nose rubbing, which mirrored the manifesta-
tions noted in the furagin rats. This unexpected correspon-
dence between the clinical observations in humans and the
rat model underscores the relevance of the animal model
and its ability to simulate certain aspects of anaphylactic
responses, validating the utility of the model in investigating
allergic reactions induced by furagin and potentially similar
substances.

Out of the 62 patients who experienced anaphylactic symp-
toms during furagin treatment, 28 (45.2 %) had underlying
medical conditions such as respiratory disorders (n = 12), skin
diseases (n = 8), and gastrointestinal issues (n = 6). However,
statistical analysis found no statistically significant association
between the presence of underlying conditions and the occur-
rence of anaphylactic symptoms (p > 0.05). Forty-one patient
(66.1 %) had a documented history of allergies, with allergies
to medications (n = 28) and specific substances (n = 13) being
most common. Remarkably, a history of allergies significantly
correlated with an increased risk of developing anaphylactic
symptoms during furagin treatment (p < 0.001), suggesting that
patients with previous allergies are more susceptible to hyper-
sensitivity reactions.

The analysis of concurrent medications revealed that 18
patients (29 %) were taking medications known to potentially
interact with furagin. However, no statistically significant re-
lationship was found between concurrent medication use and
the occurrence of anaphylactic symptoms (p > 0.05). While
this finding does not indicate a direct link, it does warrant fur-
ther investigation into potential medication interactions that
might contribute to hypersensitivity reactions. The symptoms
observed in patients who experienced anaphylactic reactions
during furagin treatment closely resembled those in the control
group of rats receiving furagin-buffered saline. A significant
proportion of patients (n = 49) exhibited scratching and nose
rubbing as primary symptoms, akin to the behaviour observed
in the rat controls. This concurrence in symptoms reinforces
the validity of the animal model and its ability to replicate
certain aspects of human allergic responses.

The analysis of serum total IgE levels using the rat total
IgE ELISA kit revealed distinct patterns between the ex-
perimental and control groups. Among the animals in the
experimental group received varying dosages of SHLI, a sig-
nificant elevation of serum total IgE levels was observed.
The mean serum total IgE for this group was 220 ng/mL
(standard deviation of (SD) of 30 ng/mL). In the con-
trol group of rats that received furagin-buffered saline, a

notable finding emerged. Among the rats who had ana-
phylactic symptoms during furagin treatment, serum total
IgE levels were significantly elevated. The mean serum to-
tal IgE in this subgroup was 210 ng/mL (SD of 35 ng/mL).
On the other hand, in the control rats who did not experi-
ence anaphylactic symptoms, the mean serum total IgE
concentration remained relatively lower at 180 ng/mL
(SD of 28 ng/mL). A statistical analysis using an independent
t-test indicated a statistically significant difference in IgE levels
between the rats with and without anaphylactic symptoms
(p <0.05).

These results highlight a notable divergence in serum to-
tal IgE concentrations between the experimental and control
groups. In the SHLI group, all dosages led to a significant
elevation of IgE. In the furagin group, however, a significant
increase in IgE levels was detected only among rats with
anaphylactic symptoms during treatment. This observation
suggests that while SHLI administration consistently led
to elevated IgE levels, in the furagin group, IgE increase
was specifically associated with the presence of anaphylactic
symptoms. These findings underscore the potential relation-
ship between IgE levels and allergic reactions in response to
the administered substances. Among the patients who exhi-
bited allergic symptoms during furagin treatment (n = 28),
a significant elevation of serum IgE levels was observed. The
mean serum IgE in this group was found to be 280 ng/mL
(SD of 40 ng/mL). Utilizing an independent t-test to com-
pare this cohort with the non-allergic symptom group, a
statistically significant difference in IgE levels was noted
(p < 0.001). This substantial increase in IgE levels among
patients with allergic symptoms underscores the potential
association between elevated IgE levels and the occurrence
of hypersensitivity reactions to furagin.

Plasma histamine levels were significantly increased in
SHLI rats when compared to the animals receiving furagin
who did not experience anaphylactic symptoms (Fig. 1).

In the experimental group of rats that received varying
dosages of SHLI, histamine levels were examined. The mean
histamine concentration among these animals was 30 ng/mL
(SD of 5 ng/mL). Interestingly, there was a dose-dependent
increase in histamine levels with higher SHLI dosages. A one-
way ANOVA followed by post-hoc tests indicated a statistically
significant difference in histamine levels among groups with
various SHLI dosages (p < 0.05). For the control rats that re-
ceived furagin-buffered saline, histamine levels were measured
as well. Among animals with anaphylactic symptoms during
furagin treatment, the mean histamine concentration was
found to be 28 ng/mL (SD of 4 ng/mL). In rats that did not
experience anaphylactic symptoms, the mean histamine level
was 14 ng/mL (SD of 3 ng/mL). A t-test revealed a statisti-
cally significant difference in histamine levels between the two
subsets within the furagin group (p < 0.05).

Among humans who received furagin treatment, hista-
mine levels were compared between those who experienced
allergic symptoms and those who did not. For patients with
allergic symptoms, the mean histamine concentration was
measured at 35 ng/mL (SD of 6 ng/mL). In those without
allergic symptoms, the mean histamine level was 16 ng/mL
(SD of 4 ng/mL). A t-test indicated a statistically signifi-
cant difference in histamine content between the two patient
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Figure 1. Histamine levels among different investigational groups

groups (p < 0.001). The investigation into risk factors as-
sociated with furagin-induced anaphylaxis across different
groups provided valuable insights into the potential predic-
tors of hypersensitivity reactions. Among the patients who re-
ceived furagin treatment, the study of risk factors for furagin
anaphylaxis revealed a few noteworthy findings. Patients with
a history of allergies, particularly to nitrofurantoin antibac-
terial medications, reported an increased susceptibility to
furagin-induced anaphylactic symptoms. This association
was statistically significant (p < 0.001), indicating that pre-
vious allergic history serves as a substantial risk factor for
hypersensitivity reactions to furagin.

In the described experimental setting involving the pre-
ventive strategy of antihistamine pre-treatment, a robust
statistical analysis is crucial to determine the effectiveness
of preventing furagin-induced anaphylaxis. In this experi-
mental study, an investigation was carried out to assess the
impact of an antihistamine pre-treatment strategy on furagi-
ninduced allergic reactions in laboratory rats. The animals
were grouped into two categories: 2 rats, which previously ex-
perienced anaphylactic symptoms and were pre-treated with
antihistamine medication (diphenhydramine 0.1 mg/mg),
and 2 rats who previously also experienced anaphylactic symp-
toms but were not pre-treated with antihistamine medications.

Two main subgroups were identified: the controls and the
antihistamine-treated subgroup. Rats in the control subgroup
were exposed to standard furagin administration without any
prior intervention. In contrast, the antihistamine-treated
subgroup received a diphenhydramine 0.1 mg/mg before
the administration of furagin. After furagin administration,
vigilant observations were conducted to monitor allergic
reactions such as scratching, alterations in behaviour, re-
spiratory difficulties, and skin manifestations. The severity
of these reactions was quantified using a classification of
X.M. Li et al. [9]. This experimental framework enabled to
study the intricate nexus between genetics, antihistamine
pre-treatment, and susceptibility to allergies.

Discussion

The analysis conducted in this study has unveiled valu-
able insights pertaining to furagin-induced anaphylactic
shock. Upon a meticulous comparison of our findings with

those documented by other researchers [11, 12], noteworthy
similarities have come to light, particularly in relation to the
elevated levels of pro-inflammatory cytokines, IgE sensitiza-
tion, and mast cell activation as pivotal constituents of the
anaphylactic response. These shared attributes underscore
the consistency and replicability of these immune mecha-
nisms across diverse research settings. It is worth noting that
numerous investigations conducted by other scientific ex-
perts have also delved into the realm of drug-induced ana-
phylaxis, albeit often with a distinct focus on various classes
of drugs. In the work of L. Ganeshanandan and M. Lucas
[13], specific attention was paid to the immune cell involve-
ment in drug-triggered anaphylactic reactions, while R. Jou-
lia et al. [14] embarked on an exploration of the profound
implications associated with mast cell-derived mediators.
These data from the scientific community provide supple-
mentary perspectives that contribute to a more complete
understanding of anaphylactic reactions.

In the broader context of clinical practice and pharma-
ceutical research, these findings hold significant implications.
A deeper understanding of the shared immune mechanisms
underlying anaphylactic reactions to diverse substances, such
as furagin in this case, can inform the development of more
targeted interventions and preventive measures. Furthermore,
the cross-pollination of insights from studies investigating
various drug classes can potentially facilitate the identifica-
tion of overarching patterns and potential therapeutic targets.
Furthermore, it is worth acknow ledging the global scope of
research in this domain. International studies, such as those
conducted by G.T. Kozma et al. [15] and T. Shiohara et al.
[16], have delved into analogous immune responses caused by
different medications. Their investigations serve to corroborate
our own findings, particularly in relation to the central roles
played by cytokine release and IgE sensitization within the
mechanism of anaphylactic reactions.

In addition to the convergence of findings, it is essential
to recognize the diversity of perspectives that contribute to
our understanding of anaphylactic reactions. While our study
accentuated certain risk factors like pre-existing allergies and
the use of angiotensin-converting enzyme inhibitors, the
work of G.A. Mackay et al. [17] shifted focus towards the
genetic predisposition in cases of drug-induced anaphylaxis.
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This divergence of emphasis underscores the intricate and
multifaceted nature of anaphylactic responses, where a mul-
titude of factors interplays to determine the outcome. Ac-
knowledging these avenues of research not only enriches our
comprehension but also emphasizes the need for a persona-
lized approach in managing and preventing anaphylactic re-
actions. In the broader context, the amalgamation of insights
from both national and international research facilitates a
more comprehensive perspective on drug-induced anaphy-
lactic reactions. This wealth of information is instrumental in
shaping clinical practices, informing medical interventions,
and guiding further investigations. By recognizing the multi-
layered nature of anaphylactic responses and the interplay of
different factors, researchers and medical practitioners can
develop more effective strategies for risk assessment, early
detection, and tailored treatment approaches.

Numerous researchers have ventured into exploring dis-
tinct aspects of anaphylactic reactions triggered by drugs.
When juxtaposed with the studies conducted by D. de Silva et
al. [18] and G. Krishnaswamy [19], it becomes apparent that
while these inquiries encompassed a range of drug triggers,
their primary focus was directed toward clinical management
and therapeutic interventions. In the research of D. de Silva
et al. [18], a spotlight was on the efficacy of epinephrine in
the mitigation of anaphylactic episodes, thereby reinforcing
the pivotal role of immediate medical intervention in pre-
venting severe outcomes. Similarly, G. Krishnaswamy [19]
delved into the use of bronchodilators and antihistamines to
effectively manage anaphylactic respiratory symptoms, which
concurs with the preventive strategies advocated in our own
study. This convergence of findings between disparate stu-
dies bolsters the foundation of evidence-based approaches to
anaphylaxis treatment. The emphasis on early intervention
and the use of targeted medications is an overarching theme
that transcends the specific triggers of anaphylactic reactions.
By recognizing these consistent threads, healthcare provi-
ders and medical practitioners can adopt a standardized and
proactive approach to anaphylaxis cases, regardless of the
triggering agent.

Furthermore, this alignment underscores the importance
of a holistic understanding of anaphylactic reactions that
extends beyond their immunological mechanisms. It empha-
sizes the imperative for a comprehensive approach that en-
compasses both immediate medical responses and long-term
preventive strategies [20—22]. By amalgamating insights from
studies like ours with those emphasizing clinical manage-
ment, a more holistic paradigm emerges, potentially leading
to improved patient outcomes and a reduction in the mor-
bidity associated with anaphylactic events. Stepping into the
realm of mechanistic insights, the work of A. Cianferoni [23]
offered a deep dive into the intricate complement-mediated
pathways underlying drug-induced anaphylaxis. Remarkably,
our own study also unearthed indicators of complement acti-
vation within the context of anaphylaxis. However, research
of the author took a distinct angle, concentrating on the
complex interplay between complement factors and inflam-
matory mediators. This perspective serves to both comple-
ment and supplement our own findings, hinting at a possible
convergence of pathways that culminate in the manifestation
of anaphylactic reactions.

This parallel study of complement-related mechanisms
emphasizes the multi-faceted nature of anaphylactic reac-
tions and the multifarious ways in which the immune system
can activate such reactions. By considering the insights from
both studies, researchers and medical experts can further
unravel the molecular interactions that contribute to anaphy-
laxis, ultimately advancing our understanding of its under-
lying mechanisms. This cross-pollination of findings under-
scores the collaborative nature of scientific inquiry and how
disparate studies, when viewed collectively, can create a more
comprehensive mosaic of knowledge [24]. As it was delved
deeper into the complexities of anaphylactic reactions, col-
laborations between research teams exploring different as-
pects of the phenomenon can lead to the discovery of syner-
gies and connections that might otherwise remain concealed.
Comparisons across international research expand the scope
of understanding by considering different patient demo-
graphics, healthcare systems, and genetic backgrounds. The
works of E.S. Regateiro et al. [25], K. Kitamura et al. [26]
and I. Belenichev et al. [27] offered intriguing insights into
regional variations of drug-induced anaphylaxis. The study
of the authors underscored the prevalence of cross-reactivity
in patients sensitized to multiple drugs, while Tanaka focused
on genetic markers influencing drug hypersensitivity. These
studies demonstrate the importance of cultural and genetic
factors in assessing anaphylactic risk.

Conclusions

The culmination of this study unravels significant insights
into the dynamics of furagin-induced allergic reactions and
preventive strategies. Our rigorous experimental approach
was aimed to evaluate the potential efficacy of antihistamine
pre-treatment in attenuating allergic responses, with focus
on understanding the role of this intervention in mitigating
hypersensitivity reactions. The results distinctly underscore
the positive influence of antihistamine pre-treatment on the
severity of allergic reactions triggered by furagin in laboratory
rats. The subgroup that received antihistamine demonstra-
ted a marked reduction in the severity of allergic symptoms
compared to the control subgroup. This observation sug-
gests a potential role of antihistamines in the prevention of
furagin-induced hypersensitivity, warranting further research
for clinical use.

By shedding light on the relationship between antihista-
mine pre-treatment and allergic reactions, our study contri-
butes to the broader understanding of the latter. The insights
gained are pertinent not only to animal research but also hold
promise for translating into clinical practice, where tailored
preventive strategies could be devised for susceptible patients.
In conclusion, our study emphasizes the efficacy of antihis-
tamine pre-treatment in ameliorating the severity of allergic
reactions triggered by furagin. By focusing on the correlation
between the intervention and allergic response, our findings
accentuate the importance of pre-emptive measures in man-
aging hypersensitivity reactions. These results advocate for
further research and consideration of antihistamine pre-
treatment as a potential way to enhance patient safety in the
context of furagin-induced hypersensitivity.

The study of risk factors revealed significant associations
that contribute to our understanding of hypersensitivity re-
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actions. While underlying medical conditions did not sta-
tistically correlate with anaphylactic symptoms, a history of
allergies emerged as a significant risk factor. Patients with
previous allergies, especially to medications, were more sus-
ceptible to developing anaphylactic symptoms during furagin
treatment. Additionally, though concurrent medication use
did not show a direct link to anaphylactic symptoms, further
study of potential interactions is warranted. These results,
enriched by the pursuit of mechanistic insights and risk factor
assessment, encourage continued research into personalized
preventive measures that could significantly enhance patient
care and safety amidst furagin-induced hypersensitivity.
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KAiHiYHi AOCAIAXXKEHHS AHADIAQKTUYHOrO LLOKY, CIPUYUHEHOro dypariHom:
OLHKQ MEeXCOHi3MiB i NPO}IAAKTUYHUX CTPATETIN

Pe3iome. Akmyaavnicmo. AnadinakTMUHWI OK, CIIPUYNHE-
HUi ¢ypariHOM, MOIIMPEHUM aHTUMIKPOOHUM MpernapaTom,
BUKJIMKAE Cepri03HE 3aHEMOKOEHHS. Y poOOTi 3p00JIEHO aKIIeHT
Ha HarajbHiii MoTpedi 3p03yMiTH MOT0 MeXaHi3MU Ta CTBOPUTH
cTpaTerito podinakTuku. Mema: 3’sicyBaTl OCHOBHI MeXaHi3MU
Ta (GaKTOpPU PU3UKY aHA(DUIAKTUYHOTO IIOKY, CIIPUINHEHOTO
dyparinom. Mamepiaau ma memodu. ¥ KOHTPOJILOBAHOMY CJTi-
oMY TMO3A0BXHBOMY AOCTIIXKEeHHi Opaiu y4yacTh sSIK JIOIM, TaK
i mypu 3 iHAyKoBaHOIO aHadinakciew. Pesyiomamu. Y pob6oti
BUBYAJIM aJIePTivHi peakllii B Iofeii Ta iHIyKoBaHy aHadiaKCito
y mypiB. be3meky, mepeHocumicTh i papMaKoKiHETHKY (dypa-
TiHy OLIiHIOBAJIM MPOTSITOM IT’SITU AHIB Y TOPOCIUX TMAalli€HTIB.
Kpim Toro, BpaxoByBaiu e(peKTUBHICTb MTOMEPEIHBOTO JiKyBaH-
HS aHTUTICTAMiHHUMU TIpeTniapataMu. Y pe3ysibTaTi BUSIBICHO
I0303aJICKHICTh aJlepriYHUX peakiliil y IIypiB, 110 IEeMOHCTPYE

e(EKTUBHICTb IMOIEPEIHbOr0 JiKyBaHHS aHTUTiCTaMiHHUMU
MperapaTamMu y 3MEHIICHHI TSOKKOCTI aJIepriyHUX CUMIITOMIB. Y
TAIIiEHTIB i3 TTOMEPETHBOIO AJIEPTIEI0, 0COOIMUBO Ha JIiKM, YacTile
peecTpyBaiu aHa(hiTaKTUIHI CUMIITOMM, CIPUYMHEHI (ypariHoMm.
JlociKeHHS MiAKPeCTIoe MOTEHIiall TONePEaHbOTO JIiIKyBaHHST
AHTUTICTAaMiHHUMMU TIpernapaTamu K npodiJakTUUHOI cTparerii
Ta CIIpMsIE PO3YMIHHIO alepriyHux peakuiii. Llsg poboTa Hamae
iH(opMallilo npo (GakTopu pU3MKY Ta 3aXOAU MPOodiTaKTUKU
TinepYyTAUBOCTI, CHPUIMHEHOT (pypariHoM, 110 B ITiACYMKY ITi/-
BUIIYE Oe3TeKy Malli€eHTiB. Bucnoexu. Pe3ynsrati qocmimKeHHS
€ TIepCIeKTUBHUMU 11010 MePCOHATi30BAHOTO BTPYYaHHS Ta
MOKPAaIIYIOTh Hallle PO3YMiHHS peakiliii rinepyyTauBOCTi, CIIPU-
YUHEHMX JIIKaMHU.

Kumrowosi ciioBa: anruricraminHi npenapatu; 6e3reka Jikis; iMyH-
Ha BinmoBinb; anturina IgE; TBapuHHa Momenb
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Optimization of surgical treatment for lower extremities
and infrarenal aorta atherosclerosis

Abstract. Background. Atherosclerosis of the infrarenal aorta and lower extremities is a disease caused by hy-
perlipidemia, arterial hypertension, tobacco smoking, hyperglycemia, metabolic disorders, and physical inactivity
The research aims to optimize surgical treatment and its effectiveness in patients with occlusions of the distal aorta
and lower extremities. Materials and methods. For patients from the main group, diagnostic and prognostic tactics
were used, addressing 18 major risk factors, which allowed to predict the presence or absence of risk for recurrent
postoperative thrombosis, which could end in surgery to eliminate thrombosis, amputation, or death. For patients
with severe calcification of the arterial wall, an improved surgical technique was used to reduce the rate of significant
complications. Results. The results of treatment were analyzed in 98 patients with occlusive stenotic lesions of the
main arteries as a consequence of obliterating atherosclerosis who were operated by the open method. Conclusions.
The research outcomes indicated the importance of determining individual risk before surgery, as this allowed for
planning the scope of the operation and choose appropriate access. These measures reduced the rate of postopera-
tive complications. In addition, it became possible to gather patients into a group of standard treatment and those
who need special monitoring, which improved early postoperative outcomes in the future such as early postoperative
mortality and amputation rates. The study also analyzed the importance of active tactics for treating postoperative

complications which reduce the risk of complications that lead to reoperation or amputation.
Keywords: arteriosclerosis obliterans, critical ischemia; revascularization; radical surgery; risk factors

Introduction

Atherosclerosis obliterans of the lower extremity vessels
in 3—5 % of cases cause aortoiliac occlusive disease (AIOD),
which is an occlusive disease of the infrarenal aorta and iliac
arteries [1]. In patients over 70 years of age, the incidence
of AIOD is 20 %. As a rule, atherosclerotic lesions of the
aorta and iliac segments are combined with lesions of the
infrainguinal arteries. Areas of occlusive stenotic lesions can
be long and short or segmented. They can be single or mul-
tiple, affecting not only the aorta but also the iliac arteries
and arteries of the lower extremities on one or both sides.
Ulceration of atherosclerotic plaques and the presence of
severe calcification may be present as features of the athero-
sclerotic process. Calcifications in the aortoiliac segment
significantly worsen the prognosis of treatment, including
surgical treatment.

Surgical intervention of this sign is standard, but leads
to a significant number of complications, including deaths

and amputations, a meta-analysis that presents the results
of surgical treatment of patients with occlusive-stenotic
lesions of the aorta, iliac arteries, and lower extremity ar-
teries. Therefore, this clinical situation requires a detailed
assessment and a search for the best treatment strategies.
According to the current TASC classification, which is
described by L. Norgren et al., the division of aortoiliac
lesions into areas was introduced, considering the length,
degree of occlusion, and degree of damage [2]. Thus, le-
sions of the infrarenal aorta are divided into lesions of 4
degrees — A, B, C and D. The first two types of cases are
subject to endovascular treatment and have a high chance
of complete recovery without complications, the latter
two have a poor prognosis and should be treated only by
open surgery.

Open surgical intervention remains the method of
choice for the treatment of long atherosclerotic lesions,
since endovascular techniques are less predictable, re-
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quire complex technical conditions and highly specific
qualifications and experience of the surgeon, as described
in the studies on standardization of the commonly used
for occlusive-stenotic lesions in long arterial lesions in
TASC and works on modern management in the choice
of treatment of this pathology, as well as in works on the
prediction of complications [3]. In addition, endovascular
surgery is not possible for every anatomic access in cases of
calcification [4]. This is evidenced by both meta-analyses
and clinical protocols, a meta-analysis that presents the
results of surgical treatment of AIOD and infrainguinal
arterial lesions [5].

Early postoperative complications, such as anastomotic
failure, thrombosis, and bleeding, account for a significant
proportion of complications that lead to serious health or
life consequences [6]. Evidence of this is available in articles
on bypass surgery for stenotic occlusive disease of the aorta,
iliac arteries, and lower extremity arteries, as well as in stu-
dies analysing the number of complications in the treatment
of this pathology and mathematical analyses of this problem
[7]. Transabdominal and retroperitoneal access is used to
perform reconstructive surgery on the infrarenal abdominal
aorta and its branches. It should be noted that open surgical
techniques correlate with a higher risk of surgical compli-
cations and mortality. One of the reasons for the failure of
surgical treatment of aortoiliac lesions is the difficulty of
preserving all significant branches of the aortoiliac segment,
in particular the mesenteric vessels and vertebral arte-
ries, which leads to ischemia of the corresponding organs
[8—10]. In addition to purely surgical problems and types
of complications, surgical site infections, which account
for 2—14 %, are a major problem, leading to a significant
dilemma described in studies analysing the feasibility of
radical surgery in various clinical situations and systematic
meta-analyses on this issue [11]. In cases where surgical site
infections reach the graft site, there is a risk of graft infec-
tion, sepsis, and mortality [12].

Many studies are being conducted to make the prognosis
of surgical treatment more accurate and to avoid unsatisfac-
tory treatment outcomes. There are no significant data in the
world and Ukrainian scientific literature on the prognosis
and prevention of complications due to surgery to eliminate
embolism of the distal aorta and lower extremity arteries,
although the incidence of postoperative thrombosis ranges
from 1-3 to 10—25 %, as reported in various sources [13].
The most common causes of thrombosis are deficiencies in
the formation of the distal anastomosis, the formation of
non-anatomical outflow pathways, or the twisting or overrun
of the prosthesis cup. This is complex and poorly predictable,
but controllable and correctable when making the right surgi-
cal decisions based on timely preoperative and intraoperative
assessment. The research aims to predict the probability of
rethrombosis in the early postoperative period and to plan
surgical intervention, and diagnostic and therapeutic post-
operative treatment tactics in such a way as to minimize
the likelihood of postoperative rethrombosis. The research
objective was to develop an effective set of measures for the
prevention of postoperative thrombosis that would not cause
significant additional risks of intraoperative and postopera-
tive bleeding.

Materials and methods

The clinical trial was conducted at the Research and
Practical Centre of Preventive and Clinical Medicine of the
State Administrative Department, where 98 patients with
occlusions of the main arteries of the distal aorta were treated
with open surgery from 2014 to 2021. Patients were divided
into treatment and control groups according to the change
in the treatment approach. The control group (comparison
group) was treated in 2014—2017, and the main group in
2018—2021. The comparison group included 55 patients
(56.12 %) who received a standard set of examinations and
treatment (international guidelines ESVS — TASC 11 2007)
[3]. The main group includes 43 patients (43.88 %), in this
group the updated guidelines for the diagnosis and treat-
ment of peripheral arterial disease and the global vascular
guidelines for the management of chronic threatening lower
extremity ischemia of 2019 were used [12].

Both groups had the same distribution by gender, age,
and clinical picture of infrarenal lesions of the aorta and
main arteries of the lower extremities. Contraindications to
surgical treatment were acute cerebrovascular disorders with
severe non-rhotic deficits and heart failure of stage I11B-111,
and the patient’s general severe somatic condition. The treat-
ment of patients in the main group compared to the control
group was characterized by in-depth examination methods
and individualized treatment methods. The studies included
mandatory CT angiography or subtraction angiography and
ultrasound Doppler hemodynamics with options for deter-
mining the resistance index, volumetric blood flow, ankle-
brachial index, and transcutaneous tissue oxygen tension
TcPO,. They were performed on all patients. In addition, an
individual choice of reconstructive and restorative operations
was applied to the main group based on the above examina-
tion methods. The method of choosing surgical tactics was
based on the analysis of 18 risk factors for rethrombosis.
One of the selected therapeutic methods was developed in
the Research and Practical Centre of Preventive and Clini-
cal Medicine of the State Administrative Department — a
method of anastomosis in severe calcification of the arterial
wall of large arteries (a patent of Ukraine for utility model
130517), which is an important way to perform surgery in
this clinical case [1].

In the comparison group, there were 70 (71.42 %) men
and 28 (28.58 %) women. In the main group, there were 72
men (73.47 %) and 26 women (26.53 %), respectively. Pa-
tients aged 46—76 years in the control sample were 72 %, and
in the main group — 74.13 %. In both groups, the right lower
limb was more often affected — 60 (61.22 %) patients in the
main group, and 57 (58.16 %) in the comparison group. Ac-
cordingly, the left — 38 (38.78 %) in the main group and 41
(41.84 %) in the comparison group. To assess the degree of
limb ischemia in both groups, Rutherford et al. Classification
of Ischemic Lesions was used [14]. There were patients of
4—6 categories: 32 (32.66 %) with category 4, 38 (38.77 %)
with category 5, and 28 (28.57 %) with category 6.

All patients underwent preoperative duplex ultrasound
scanning of the abdominal aorta, lower extremity arteries,
and areas of future reconstruction. The main group also
received X-ray contrast angiography or spiral computed to-
mography with 3D modelling. In the presence of symptoms
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of multifocal atherosclerosis, patients also received angio-
graphy of the carotid and coronary arteries. These studies
determined the localization, degree and nature of stenosis
or occlusion, which made it possible to assess the condition
of the vessel, coronary vessels, and the degree of compen-
satory capabilities of the patient and perform the optimal
surgical intervention in terms of volume and technical
performance. In the preoperative period, the preparatory
therapy did not differ depending on the group. Antithrom-
botic therapy included clopidogrel bisulphate in a dose of
75 mg or acetylsalicylic acid in a dose of 75—100 mg. The
basic criterion for this selection was the anatomical classifi-
cation TASS-II. The standard of treatment for both groups
was the so-called “active tactics” — that is, early activation
of the patient after surgery, active observation, and the ap-
pointment of antibiotic therapy, repeated examinations,
and vacuum drainage at the first signs of postoperative local
complications.

Results

Patients of both groups (98 patients) were operated on
by the open method according to the anatomical segments.
Thus, 16 (16.32 %) surgical interventions were performed
on the aortoiliac segment, 11 (11.22 %) on the iliofemoral
segment, 48 (48.98 %) on the femoral-popliteal segment, 19
(19.4 %) on the popliteal-ankle segment, and 4 (4.08 %) on
the ankle segment. In 12 cases, a combined lesion (multi-
storey lesion) was diagnosed: in 8 patients, the femoropop-
liteal segment and the iliac segment were damaged, and
in 4 patients, the popliteal segment was damaged simulta-
neously with the iliac segment. These patients underwent
multisegmented surgery under general anaesthesia or spinal
anaesthesia with additional sedation. Synthetic prostheses
were used to restore revascularization in segments I and
I1, and synthetic prostheses were also used in segments

111, IV, and V (except for 5 patients who underwent endar-
terectomy). It was possible to perform thrombectomy and
endarterectomy in 5 (5.1 %) patients, and the remaining 93
(94.9 %) underwent bypass surgery. Direct revascularization
prevailed in the structure of all surgical interventions. The
type of surgical intervention was based on the principles
outlined in Table 1.

In patients with calcification of the vascular wall of large
arteries, anastomosis was performed according to the de-
veloped method of autoarterial duplication from the wall of
the large artery simultaneously with the removal of areas of
calcification from it. The advantage of this technique was
demonstrated by the reliability of allograft attachment and
tightness, as well as a lower risk of suture penetration and
aneurysms in the thinned wall. During the study, no com-
plications were observed after using the proposed technique
of shunt anastomosis in patients with diagnosed arterial wall
calcification, which allows further research to continue [11].
It should be noted that autovenous bypass surgery is the best
option for treating patients with stenotic lesions of large arte-
rial segments, mainly in the segments below the knee joint
cleft. In addition, 12 patients had multilevel occlusive and
stenotic pathology (7 patients in the control sample and 5
patients in the experimental sample), which was resolved by
a one-stage reconstruction with a combination of allovenous
and autovenous bypass surgery. One-stage reconstruction of
two vascular segments simultaneously with good results was
also successfully performed by combining allovenous and
autovenous bypass surgery.

In 10 % of patients, repeat surgeries were performed
(13 % in the control group and 7 % in the study group) due
to recurrent thrombosis of the revascularized segment, which
caused progressive ischemic events. The causes of recurrent
thrombosis were technical imperfections in one case, bacte-
rial contamination of the shunt in one case, and impaired

Table 1. Types of open surgical procedures

Total
Regions Surgeries and per group N (%)
(main/comp.)
Aorto-iliac 1. Aorto-femoral bifurcation allografting. 12 (5/7) 16 (16.33)
2. Aortic prosthetics 4 (2/2) )
lliac-femoral | 1. Thrombintomyectomy from the iliac arteries. 2(11) 11 (11.22)
2. Retroperitoneal and femoral allografting 9 (5/4) )
Femoral- 1. Endarterectomy from the common femoral artery. 5 (2/3)
ankle 2. Deep plastic surgery with an autovenous patch. 6 (2/4)
3. Deep plastic surgery with alloplasty. 2(11)
4. Femoral-femoral augmentation shunt. 5(3/2)
5. Femoral and femoral allografting. 7 (3/4) 48 (48.98)
6. Femoral-popliteal allografting over the knee joint gap. 8 (4/4) )
7. Femoral-popliteal autovenous bypass over the knee joint gap. 6 (2/4)
8. Femoral-popliteal allografting under the knee joint crevice. 3 (2/1)
9. Femoral-popliteal autovenous bypass surgery under the knee 6 (3/3)
joint crevice
Sub-ankle- 1. Femoral-proximal iliac bypass surgery. 10 (5/5)
femoral 2. Femoral-distal iliac bypass grafting. 6 (2/4) 19 (11.22)
3. Femoral-distal iliac bypass surgery in situ 3 (3 main)
Femoral-foot | 1. Popliteal autovenous bypass surgery. 3(1/2)
2. Femoral autovenous bypass surgery 1 (comparison 4 (4.08)
group)
Total 98 98
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blood outflow in 8 patients. To avoid complications, patients
underwent thrombectomy, autovenous plastic surgery of the
distal vessel junction and repeated bypass surgery. Thus,
thrombectomy, endarterectomy, and direct revasculariza-
tion operations were performed in 7 patients of the compari-
son group, and thrombectomy and femoropopliteal bypass
surgery were performed in 3 patients of the main group on
different segments. Despite the literature data, no more com-
plications were observed at the access sites for anastomosis.
The study data show fairly high efficiency and a low need for
early repeated surgical interventions.

After analysing the criteria for the possible occurrence
of the occlusion in the early postoperative period based
on mathematical logistic regression with heterogeneous
variance, it was found that the following factors have
a significant effect: the presence of complex anatomi-
cal conditions (beta = 3.5080, p = 0.034), the presence
of two or more multi-storey occlusions (beta = 9.0073,
p = 0.002), the presence of technical errors in the in-
tervention process (beta = 8.0802, p = 0.004), the risk
of occlusion significantly increases with increasing le-
sion length (beta = 0.5214, p = 0.005). An increase in the
length of the artery lesion for each additional centimetre
increases the risk of occlusion by 0.168 times. Thus, in the
case of long occlusions in the main group, an autovenous
shunt was used as much as possible, and in its absence on
the ipsilateral side, the intervention was performed on the
contralateral limb. In the absence of an adequate length,
an alloautograft was combined.

These results were achieved due to the correct distribu-
tion of patients and appropriate clinical tactics. As such, pa-
tients with an extremely high risk of anastomotic failure were
not enrolled for radical treatment (selection was based on 23
defined risk factors according to a methodology developed at
the Research and Practical Centre of Preventive and Clinical
Medicine of the State Administrative Department). Patients
with high, medium, and low risk of rethrombosis and anas-
tomotic failure underwent thorough staging, determination
of concomitant pathology, localization of the thrombosis site,
and thrombus size. Thus, it was possible to plan the amount
of preparatory therapy, choose the safest surgical strategy,
and predict possible complications and how to prevent and
treat them. The results on the number of rethrombosis and
repeated surgical interventions in the control group are close
to the results reported in international clinical sources, the
results of treatment of the main group indicate a 30% reduc-
tion in the number of repeated operations.

Thus, the method of determining risk factors and plan-
ning surgical treatment is accessible, relatively cheap, and
promising. The postoperative tactics of active monitoring
are also of great importance. Although CT examinations
in the early postoperative period still pose significant dif-
ficulties, patient monitoring and the use of ultrasound allow
timely diagnosis of blood flow disorders and the onset of re-
thrombosis. Patients with wound complications underwent
physiotherapy, antibiotic therapy, and vacuum drainage.
Thus, all patients in the main group were able to avoid sig-
nificant complications that could have led to amputations.
For patients with additional risk factors such as age over
70 years, a history of stroke or myocardial infarction, or

additional areas of stenosis other than the area of occlu-
sion that was subject to surgical treatment, the intensity
and frequency of diagnostic procedures in the postopera-
tive period were increased. The least risky surgical options
were also chosen for these patients. Also, for this group of
patients, every effort was made to make the duration of the
operation as short as possible. In addition, for this group
of patients, not only was standard antiplatelet therapy per-
formed, but also hemodynamic parameters and coagulation
were monitored before surgery. The number of patients in
both the control and study samples is insufficient to prove
the success of the methodology of thorough risk analysis
and active monitoring of patients at risk in the postopera-
tive period, but an important proof of the usefulness of this
methodology is the absence of such events as myocardial
infarction, stroke, and pulmonary embolism during the
entire treatment process in any patient at risk.

The factors that could not be influenced are complex
anatomical conditions and the presence of multiple occlu-
sions, as well as a significant extent of the lesion. Attempts
were made to identify the features of surgical tactics suitable
for patients with complex anatomical features (attempts to
refuse alloprosthetics, work with the smallest surgical access,
and non-simultaneous performance of all stages of surgery),
but no common features and treatment features that could
improve clinical outcomes were identified. A noticeable
complication is an allograft infection. This complication
is mentioned in other literature sources, but the reasons for
this phenomenon are still unclear. One possible reason may
be the quality of the prosthetic material or the presence of
a chronic infection in the patient’s body. Neither of these
hypotheses was confirmed or denied during the study, as all
patients received the same prosthetic material, and chronic
infections were treated in all cases, which was confirmed by
laboratory results.

Attention should also be paid to the distribution of the
types of operations performed by segment. All segments of
the infrarenal abdominal aorta were operated on (aortoiliac,
iliofemoral, femoral-popliteal, popliteal, and ankle-foot seg-
ments). However, the study results clearly show that most
operations were performed on the femoral-popliteal seg-
ment. The structure of these operations is mainly bypass
surgery, but in two cases in the main group and 3 cases in
the control group the scope of the operation was limited to
endarterectomy from the common femoral artery, which is
a much easier operation than bypass surgery, in two cases
in the main group and 4 cases in the comparison group,
profundoplasty with an autovenous patch was performed
and in 1 case in the main group and one case in the control
group, profundoplasty with an allograft was performed. In
general, the results were the best in the group of patients
who underwent surgery on the femoral-popliteal segment.
Regarding operations on the aorta-abdominal segment, the
structure of patients includes 2 patients from the study group
and 2 patients from the comparison group who underwent
aortic prosthetics, which is a highly complex operation in
conditions of severe calcification, and 5 patients from the
study group and 7 patients from the comparison group who
underwent aortic-femoral bifurcation allografting, which is
also a high level of complexity.
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Discussion

Based on the statistical prediction of surgical segment
rethrombosis at the diagnostic stage, it was possible to reduce
these complications to 30 % in the main group. Among the
significant complications, early postoperative thrombosis
was reported. In total, this complication was recorded in 11
(11.22 %) patients, 4 of whom had been operated on earlier
for the same indication. The incidence of this pathology
was higher in the comparison group — 8 (14.54 %) patients
versus 3 (6.97 %) patients in the study sample (probability
value less than 0.05). The reason for occlusion was the lack
of adequate blood outflow pathways. In all patients with early
postoperative complications in the main group, blood flow
was restored, and the same result was achieved in 5 out of 8
cases in the comparison group. In 3 patients in the compari-
son group, it was necessary to perform an amputation of the
limb at the level of the thigh due to an unsuccessful attempt.
These patients underwent amputation of the limb at the level
of the thigh due to progressive ischemia. The reason for the
amputation was insufficiency of blood outflow pathways,
the presence of a significant lesion block and thrombosis of
shunts.

Standard complications for this type of pathology, such as
hematomas, bleeding, lymphorrhea, lymphostasis and tissue
oedema, did not differ statistically (in the control and study
samples — in 9 % of patients). Complications were treated
with therapeutic methods and vacuum drainage and did not
lead to a significant deterioration in the patient’s condition,
which coincides with the literature. Issues such as the num-
ber of complications encountered with different treatment
methods and risk assessment in operations to remove thrombi
from the infrarenal aorta were analysed in meta-analyses and
systematic reviews by I.N. Naazie et al. [15], D.J. Pennywell
et al. [16], J.P. Simons et al. [17]. In the early postoperative
period, mortality in the comparison group was 7.27 % (4
patients), and in the main group — 4.65 % (2 patients). The
causes of death in patients with occlusions of the infrarenal
aortic segment and peripheral arteries due to atherosclerosis
were mainly heart attacks, left ventricular failure, and critical
functional pathologies of internal organs [18—22]. The study
notes a decrease in the incidence of postoperative complica-
tions from 14.54 to 6.98 %, the number of reoperations from
14.54 to 4.65 %, the number of amputations from 9.09 to
2.32 %, and the ability to reduce and reduce postoperative
mortality from 7.27 to 4.65 %.

Currently, the system for predicting rethrombosis does
not allow to completely avoid undesirable postoperative
consequences or to accurately predict clinical cases when
surgery to restore blood flow is not appropriate. However, it
should be noted that the existing methods for determining
the state of the infrarenal aorta do not provide a complete
picture of the state of blood flow in the lower extremities
with an assessment of the rheological properties of blood,
this problem is discussed in works devoted to reducing the
risk of complications in this type of surgery [7]. In addition,
the methods mentioned in the article above that have been
used to predict the success of arterial plastic surgery (CT or
subtraction angiography, ultrasound Doppler hemodynamics
with options for determining the resistance index, volumet-
ric blood flow brachialis index, and transcutaneous tissue

oxygen tension (TcPO,)) are performed before surgery, but
are not routinely performed in the postoperative period due
to the need for additional funds and technical difficulties in
performing complex diagnostic procedures in the postopera-
tive period. There is also no data on this issue in the world’s
scientific literature. Thus, scientists dealing with this issue
are faced with the problem of the simplest and most effective
means that will allow timely assessment of blood flow and
foresee complications and start active therapeutic tactics as
early as possible. This issue should be covered in the follo-
wing works on this clinical situation.

Another important tactical issue is related to staging
before deciding on whether to perform surgery and deter-
mining the extent of surgery. It is known that patients with
the risk factors, such as age over 70 years, diabetes mel-
litus, history of myocardial infarction or cerebral stroke,
decompensated arterial hypertension, infrarenal aortic
stenosis caused or complicated by nonspecific aortic ar-
teritis, tuberculosis, syphilis or rheumatism, or other in-
fectious agents — the risks of postoperative complications
are higher, as well as the risks of reoperation and amputa-
tion and, accordingly, mortality [19, 23, 24]. However,
now there is no data (including in the world’s scientific
sources) that would allow to identify a group of patients
for whom surgery to restore the patency of the infrarenal
ostium of the aorta and lower extremity arteries would be
contraindicated or have the highest risk. Subsequent stu-
dies will be aimed at identifying such a group of patients
or reducing such risks to statistically insignificant ones
[25]. To do this, a thorough analysis of all risk factors and
aspects of the clinical situation in patients who failed to
preserve a limb or avoided death should be performed.
Such an analysis is extremely difficult, as the number of
such cases is usually not large enough for statistical pro-
cessing, but a clinical hypothesis can be put forward and
confirmed based on properly processed analysed data.

Another important element that helps to reduce the per-
centage of postoperative complications is to reduce the risk of
infectious complications. The causes of septic complications
are the presence of a chronic infection of any genesis in the
patient’s body and the quality of the implant. It should also
be noted that there is information in the world data on intra-
operative renal perfusion — otherwise, the risk of generalized
spastic and multiorgan pathology increases.

Conclusions

The clinical experience presented, as well as the analysis
of international literature data, allowed to draw the follo-
wing conclusions: the use of risk factor analysis for recur-
rent thrombosis allows for adequate preoperative prepara-
tion and improved planning of a surgical intervention the
outflow pathway; active postoperative tactics (observation,
including ultrasound monitoring, antiplatelet therapy, early
patient uplift, vacuum drainage, and antibiotic therapy) will
help prevent most complications and correct existing ones
on time; further study of the factors that directly cause oc-
clusions and lack of blood flow in shunted limbs, as well as
clinical tactics and clinical course in such cases, is an op-
portunity to develop measures for the effective prevention
of such complications.
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Thus, although the issue of revascularization of the aorta,
main arteries in its infrarenal department, as well as the arte-
ries of the infrainguinal zone is an important and urgent issue
of modern medicine, there are many aspects of this clinical
situation that are not fully covered and require further co-
verage, such as: standardisation of preoperative examination
methods (currently there is no approved list in any clinical
guidelines); individualized assessment of factors that may
affect the success of surgical treatment and determination
of the surgical approach depending on them; supplementa-
tion of critical risk factors, in particular, surgical and car-
diac, which can cause necrosis or death and the formation
of a specific protocol to counteract these consequences at
all stages of treatment; studying the role of suture materials
and prostheses in the formation of anastomotic failure and
the development and persistence of postoperative infection
and determining the antibiotic therapy protocol with the ap-
proval of active substances and dosages that can be prescribed
for the treatment of infectious complications in the early
stages of complications and in situations of extensive septic
inflammation.
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"Aep>KaBHQ HAYKOBA YCTAHOBA «HQYKOBO-MPAKTUYHM LIEHTD MPOQIAQKTUHHOI TQl KAIHIYHOT MEeAMLIMHNY AP KABHOIO YrPABAIHHS

crnpasamu, M. Knis, YkpaiHa

2BiHHNLIbKK HALIOHQABHUA MEAMYHWMA YHIBEPCUTET iM. M.1. MMporosa, m. BiHHMLSI, YkpaiHa

OonTtumisauis XipypriyHOro AikyBaHHSI ATEPOCKAEPO3Y HUKHIX KiHL{IBOK
TA IHPPAPEHAABHOT AoOpPTH

Pe3ome. Axkmyaavnicmo. Atepockiiepos iHdppapeHaIbHOTO
BiJUTLTY 2OPTH Ta HUKHIX KiHIIIBOK — 3aXBOPIOBaHHS, 00YMOBJICHE
rinepJimnigeMieo, apTepiaJbHOIO TiNePTeH3i€10, TIOTIOHOMAIHHSIM,
rinepriikemielo, mopyiieHHsIM 0OMiHY PeYOBUH Ta TillOAMHAMIEIO.
Memoro docaidxncenns € ONITUMI3ALLISI XipyprivHOTO JIIKyBaHHSI Ta
1oro e)eKTUBHOCTI B 0Ci0 3 OKITIO3iIMU AUCTAIBHOTO BiIIimy
a0pTU Ta HUXHIX KiHIiBOK. Mamepiaau ma memoodu. Y XBOpUx
OCHOBHOI IpYIM 3aCTOCOBYBAJIU JIialHOCTUYHY Ta MPOTHOCTUYHY
TaKTUKY, CIIpSIMOBaHy Ha 18 OCHOBHUX (haKTOpiB PU3HUKY, SKi
NMO3BOJISUIN TIepea0auYnT HAsIBHICTh UM BiJICYTHICTh PU3UKY
TOBTOPHOTO TC/ISIONEPaLiiitHOro TpPOMO03Y, 1110 MOXe TTPU3BECTU
JI0 Xipypri4YHOTO BTPYYaHHSs 3 YCYHEHHSI TPOMOO3y, aMmmyTallii abo
CMepTi. Y Mali€eHTiB i3 3HaYHOIO KayibLMdiKallieo aprepiaaibHOl
CTiHKM OyJla BUKOpPUCTaHa BIOCKOHAJIeHA XipypriyHa TexHika,
1100 3HU3UTU YACTOTY CEPMO3HUX YCKIIaAHEeHb. Pezyavmamu.
[poananizoBaHO pe3ybTaTH JIiKyBaHHs 98 XBOPUX 3 OKJIIO3ITHO-

CTEHOTUYHUMM YpaXkeHHSIMU MaTriCTpaJIbHUX apTepiii BHACIIIOK
00JTiITEpyI0Y0To aTepOCKIIEPO3Y, OTIEPOBAHUX BiIKPUTHM CITIOCOOOM.
Bucnosexu. Pe3ynbraT DOCTIIXKEHHS 3aCBiIUNIN BaXKJIMBICTh
BM3HAYE€HHs iHAMBiAyaJbHOro PU3UKY Iepel omepalli€lo,
OCKIJIbKH 11€ JO3BOJIMJIO TIPABWJIBHO CIJIAHYBAaTH OOCSIT BTPYYaHHSI
Ta BUOpaTu BignmoBinHUE noctym. Lli 3axonun 3HU3WIN 4acTOTy
MmicysionepatiiHuX yecKiaaaHeHb. Kpim Toro, 3°siBUIacst MOKJIUBICTh
00’eqHaTH MAlLiEHTIB y IPYMy CTaHAAPTHOIO JiKyBaHHS U THUX,
XTO MOTPEOYE CMeliaTbHOrO MOHITOPUHTY, 110 B MallOYTHbOMY
TMOKPAIIWJIO TaKi paHHI MicIsIonepalliiiHi pe3yJibTaTh, sIK paHHS
TicysionepailiiiHa CMepTHICTb Ta piBeHb aMIyTalliil. Y JOCTiKEHHI
MMpoaHali3oBaHO i BaXXJIMBICThb aKTUBHOI TaKTUKU JIIKYBaHHS
ImicysIoTnepalliiHUX YCKIIaTHEHb, SIKa 3HDKY€E PU3MK BUHUKHEHHST
YCKJIQTHEHb, 1110 TIPU3BO/ISITH 0 TIOBTOPHOI OTIeparlii Yu aMITyTatii.
KorouoBi ci10Ba: o6iTepyrounii atepockiiepos; KpUTUYHA i1eMist;
peBacKyJIsipy3allisi; paauKaabHa Xipyprisi; GakTopu pusuKy
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