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OpwuriHaAbHI AOCAIAXKEHHS

MpPOrHoCTUUHI MOXXAUBOCTI AiaCTOAIUHOrO iHAEKCY
AIK MapKepa XpOHIYHOI cepLeBoi HEAOCTATHOCTi
3i 36epeXxxeHol0 PppaKLielo BUKUAY AIBOTO LLIAYHOUKA

B. B. CuBonan®ACEF B, A. AuceHko®*BCDE

3anopi3bknii AepxaBHWUI MeAUKO-GapMaLeBTUYHUI YHIBepCHTET, YKpaiHa

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

XpoHiyHa cepLieBa HepocTaTHICTb (XCH) 3anniwaeTbes HalnoLWMPEHILLIMM CepLEBO-CYAUHHAM 3aXBOPHOBAHHSM Y BCbOMY CBITI.
[MocTilHO 3BiNbLUYETLCSA NMTOMA Bara XpOHIYHOT CepLEBOi HEAOCTATHOCTI 3i 30epeeHOt0 dhpaKLiieto BUKMAY NiBoro wiyHouka (XCH
36ep. ®B JLL) cepen iHwmx deHoTunie XCH. 3giricHiooTb Yumano gocnimkeHn, npucssyeHnx giardoctvui XCH uporo deHoTuny,
HaKOMWYeHOo AaHi oA A0AATKOBUX NapaMeTpiB BepudikaLlii 3aXBOPIOBaHHS, ane 3anuwatoTbCs OCTAaTOMHO He BUPILLEHUMY TXHi
MPOrHOCTUYHI MOXMBOCTI. OfuH i3 exokapaiorpadiyHNX MapKepiB — AiacToNYHWIA IHAEKC, Lo [OBIB CBOE MPOrHOCTUYHE 3HAYEH-
Hst Npy Bu3HayeHHi XCH 36ep. ®B [ y anoHcbki nonynsuii. MTaHHA LWoA0 MOXIMBOCTI 3aCTOCYBaHHS LIbOro napameTpa B
€BPONENChKN NOMyNALi 3aNM1WAaETbCS BIAKPUTUM.

MeTa po6oT1 — 4OBECTM [jiarHOCTI4YHE Ta MPOTHOCTUYHE 3HAYEHHS iaCTOMHHOTO iHAEKCY Sk AOAATKOBOIO KPUTEPIIO BU3HAYEHHS
ceroTuny XCH 36ep. ®B JILL y eBponevickkii nonynsui.

Matepianu i meToaum. Y gocnimxerHs 3anyyunu 88 xsopux (4onosikis — 46,6 % (n = 41), xiHok — 53,4 % (n = 47)) Ha XCH iwemiy-
Horo reHesy, |l A-B crapii, II-IV ®K 3a NYHA. 3anexHo Bia HasiBHOCTI MOPYLUEHHS pUTMY CEPLISt XBOPUX MOAINUIN Ha ABI rpynu:
67 % (n = 59) — i3 cuHycosum putmom, 33 % (n = 29) — i3 ibpunsavieto nepeacepab. Mpynu xBopux 3icTasi 3a Bikom (p = 0,483),
3pocTtom (p = 0,345), macoto Tina (p = 0,317), nnowyeto nosepxHi Tina (p = 0,153). Jonnep-ExoKC BukoHyBanu Ha anapari Esaote
MyLab Eight (ITanist) 3a cTaHgapTHOIO MeTOAMKOW. ApTepianbHuii TUCK BUMIpIOBANK aBTOMATUYHUM TOHOMETPOM NEpPes; KOXHUM
exokapaiorpadiuHum pocnimkeHHsm. [iactoniyHuin iHoekc obpaxysamm 3a dopmynoto: Ed/Ea = (E/e’) / (0,9 x cuctoniyHuin
apTepianbHUi TUCK).

Pesyniratu. MegjaHa cnoctepexeHHs 3a xsopymmn Ha XCH 3i 36epexeroto ®B J1LL craHosuna 1200 aHis. 3a nepioa cnoctepexeHHst
3apeecTpoBaHo 11 KiHLIEBMX TOHOK, LLIO CTAHOBMIO 12,5 %. AHania 4acToTM KiHLIEBWX TOHYOK 3aneXHO Bif HAsABHOCTi MOPYLLEHHS pUTMY
He NoKasaB AOCTOBIPHOI PisHULL Mix rpynamu navienTis: 13,56 % (8/51) y xBopwx i3 cuHycoum putmom npotu 10,34 % (3/26) B ocib
i3 hibpunsuieto nepeacepab (PI1); log-rank test (p = 0,90060). Mix rpynamv 4OCNIMKEHHS He BUSIBIANMW BiPOTiAHOI PisHWL KIHLEBUX
TOYOK 3anexHo Bia ctari: 9,3 % (4/43) y xiHok npoTu 20,6 % (7/34) y vonosikis; log-rank test (p = 0,65064). INiasuLLEHHS AiacTonivHoro
iHpexcy Ed/Ea noHag, 0,0769 acouitoeTbes 3i 3BinbLueHHsM B 1,9 pasa BiBHOCHOTO pranky HECTIPUSITIIMBUX KapiOBaCKYISIPHVX NOAiN y
xBopux Ha XCH i3 cHycosum putmom (p = 0,0054) Ha BigMiHy Big nauieHTie i3 XCH i ®T1. Pasom i3 TuM, nigsuLLeHHs nokasHuka Ed/Ea
He acoLjitoeTbCS 3i 30iNbLLEHHSIM BiZHOCHOO PU3VIKY HECMPUSTIIMBIX KapaioBackynsipHUX nogin y xsopux Ha XCH i3 @1 (p = 0,3466).

BucHoBkw. INokasHuk giacTonivHoi enactuuHocTi E/Ea ByB IPOrHOCTUYHO 3HAYYLLMIM Y €BPONENChKii nonynsLii naLieHTiB noXvroro
Biky (noHag 70 pokiB) i3 XCH 3i 36epexeHoto hpakLieto Bukuay MiBoro LnyHouka. 36inbLUeHHs NoKasH1Ka AiaCToniYHoro iHaeKCy
noHag 0,0769 ym. of. acowitoeTbCst 3 BIPOTiAHAM 3POCTAHHAM BiBHOCHOO PU3NKY HECTIPUATAMBUX KapAiOBaCKYMAPHUX MNOAIN Y
1,9 pasa y xBopux Ha XCH 36ep. ®B JLL i3 cunycosum putmom. Y naviextie i3 XCH 36ep. ®B JILL i3 dibpunsuieto nepeacepab
giacToniyHui ingekc Ed/Ea He nigTeepamB CBOro NPOrHOCTUYHONO 3HAYEHHS.
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Prognostic values of the diastolic index as a marker of chronic heart failure
with preserved left ventricular ejection fraction

V. V. Syvolap, V. A. Lysenko

Chronic heart failure (CHF) remains the leading cardiovascular disease worldwide. The prevalence of CHF with preserved ejection
fraction (HFpEF) among other CHF phenotypes continues to rise. Despite a large number of studies focused on diagnosing this
CHF phenotype, information on additional parameters for the verification of this disease phenotype are accumulating, and their
prognostic values remain to be fully addressed. One such echocardiographic marker is the diastolic index that has proven its
prognostic value in diagnosing HFpEF in the Japanese population. However, questions have been raised over the possibility of
applying this parameter in the European population.

Aim. To prove the diagnostic and prognostic value of the diastolic index as an additional criterion for the HFpEF phenotyping in
the European population.

Materials and methods. The study enrolled 88 patients (men —46.6 % (n = 41); women —53.4 % (n = 47)) with CHF of ischemic
origin, stage Il A-B, NYHA class II-1V. The patients were divided into two groups depending on heart rhythm disorder — 67 %
(n =59) with sinus rhythm and 33 % (n = 29) with atrial fibrillation (AF). Groups of patients were comparable in age (p = 0.483),
height (p = 0.345), weight (p = 0.317), body surface area (p = 0.153). Doppler echocardiography was routinely performed on an
Esaote MyLab Eight device (ltaly). Blood pressure was measured with an automatic tonometer before each echocardiographic
examination. The diastolic index was calculated according to the formula: Ed/Ea = (E/e’)/(0.9 x systolic blood pressure).
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Results. The median follow-up of HFpEF was 1,200 days. During the observation period, 11 endpoints were registered, which
amounted to 12.5 %. Analysis of the end point incidence rate depending on the presence of rhythm disturbances has not revealed
a significant difference between the studied groups of patients: 13.56 % (8/51) in patients with sinus rhythm vs. 10.34 % (3/26) in
patients with AF; log-rank test (p = 0.90060). No significant difference in end points has been found depending on sex between
the studied groups: 9.3 % (4/43) in women vs. 20.6 % (7/34) in men; log-rank test (p = 0.65064). An increase in the diastolic index
Ed/Ea over 0.0769 was associated with a 1.9-fold increase in the relative risk of adverse cardiovascular events in CHF patients
with sinus rhythm (p = 0.0054) in contrast to CHF patients with AF. At the same time, an increase in the Ed/Ea parameter was not
associated with an increase in the relative risk of adverse cardiovascular events in CHF patients with AF (p = 0.3466).

Conclusions. The index of diastolic elasticity Ed/Ea has demonstrated its prognostic value in the European population of elderly
(over 70 years old) patients with HFpEF. An increase in the diastolic index over 0.0769 units was associated with a significant
increase in the relative risk of adverse cardiovascular events by 1.9 times in HF patients with sinus rhythm. The diastolic index
Ed/Ea has not confirmed its prognostic value in CHF patients with AF.

XpoHiyHa cepueBa HepocTaTHicTb (XCH) — nowmpere
CepLEeBO-Cy/A1HHE 3aXBOPIOBAHHS, LLIO BUSIBNEHE B 64 MIH
nauieHTiB y BCbOMY CBiT, i Lel MOKa3HUK NPOJOBXYE 3p0-
ctatu [1]. XpoHiuHa cepLeBa HeQoCTaTHICTb 3i 30epexeHoto
tpakuieto Bukmpy (XCH 36ep. ®B JILLU) HuHi cTaHOBUTB
GinbLUiCTb 3-NOMiX BUNAAKIB CEpLEBOi HEQOCTATHOCTI B
HaceneHHs [2]. XCH 36ep. ®B JILL cnpuunHsie maiixe
50 % ycix rocnitanisauin 3 npusogy aekomnexcauii XCH.
BuaHaueHHst coeHotuny XCH 36ep. ®B JILL 3anuwwaetses
[0BOMi CKMaAHUM 3aBaaHHAM [3].

[ocnimkeHHst 0CTaHHBOTO AECHTUNITTS CYTTEBO PO3LLK-
pUnu ysIBNEHHS NPO NaTodhidioNoriyHi MexaHiamu cepLeBoi
HEeJoCTaTHOCTI 3i 36epekeHo dpakLielo Bukuay, NpoTe
MOXIMBOCTI AjiarHocTM4Horo nigteepaxeHHs XCH uboro
peHOTMNY Ha paHHiX eTanax 3anuLlaTbes 0OMEXEHUMMU.

[JiacToniyna auceyHkuia JILL Bigirpae dyHaameH-
TanbHy porb y MexaHiamax peanisauii XCH 36ep. B JILU
[4]. BiarHocTuka XCH 3i 36epexeHoto OB J1LL nepenbayae
nornnbneHe o6CTEXEHHS, WO 00’€KTUBI3yE OpraHiyHi
ypaxeHHst Ta/abo dhyHKLiOHamNbHI MOpPYLUEHHS cepus sk
MPUYUHK KITIHIYHUX NPOSBIB. KNOYOBUMU CTPYKTYPHUMM
3MiHamMu € 36inblIeHHs iHaekcy 06’emy niBoro nepea-
cepast noHag 34 mn/m? abo iHaekcy Macu miokapaa JILW
2115 r/m? ans Yonosikie i 295 r/M? ans xiHoK. [1o KNK4YoBUX
(hyHKLiOHANBbHUX 3MiH HanexaTb 36iMbLUeHHsI MoKa3HMKa
E/e’ 213 Ta 3MeHLIEHHA cepeaHbOoi WBMAKOCTI €' ang
cenTanbHoi, natepanbHoi cTiHok <9 cm/c [5,6]. 3rigHo
3 anroputmMom ESC (2021), piarHo3z XCH 36ep. ®B JILL
BBaXalOTb MIATBEPIKEHUM Y MaLjieHTa 3 XapakTepHUMM
cumntomamm, OB 1L >50 % i HasBHicTio Xo4a 6 ogHOro
3 exokapaiorpadiyHux KpUTEPIiB AiacToniYHOT ANCAYHKLIT
Talabo nigpuLeHHsM koHueHTpauii NT-proBNP/BNP noHag
rPaHNYHi 3HaYeHHs [7].

Baxnvea naHka peMofentoBaHHs CepLisl Y XBOPWX Ha
XCH 36ep. ®B J1LU — niaBuLLEHWIA TUCK HANOBHEHHS CEPLIS
BHACMIZOK 36iNbLUEHHsI NaCMBHOI XXOPCTKOCTI Miokapaa.
Lle dheHOMEH TiCHO NOB’A3aHWI 3i CTAPIHHAM | OXMPIHHAM,
Lo Takox € chakTopamm puanky XCH 36ep. ®B JILL [8]. Y
nauieHTiB i3 XCH 36ep. ®B JILI aHoManbHO MigBULLEHI
KOPCTKICTb CYAMH i 3B0POTHA XBUNS Nynbcallii, 0cobnmeo
Mif Yac BUKOHAHHSI hianyHMX BripaB. CucTeMHy apTepianb-
Hy riNepTeH3ito Ta CTapiHHA paHille BBaXarn OCHOBHUMM
npUYMHaMK apTepianbHOI XOPCTKOCTI, ane B OCTaHHIX Jo-
CTIIKEHHSIX NMOKa3aHO: XKOPCTKICTb CyANH TaKOoX NOB'A3aHa
3 CynyTHIMU 3aXBOPIOBAHHAMM, LLO BUsABNSOTH Npu XCH
30ep. ®B J1LU (meTaboniyHnii CUHAPOM, OXUPIHHS).

[lopatkoBumu 3miHamm, Lo BusBNsOTL Npu XCH Lsoro
theHotuny XCH, MoxyTb ByTV NOPYLLEHHS BEHTPUKYNSp-
HO-CYMHHOTO 3B’s13Ky. [l0BeAEHO AOCTOBIPHE 30iMbLUEHHS

napameTpiB i apTepianbHoi enactuyHocTi (Ea), i KiHueBoi
CUCTONIYHOI enacTuYHOCTI LnyHoukiB (Ees) y xBopux Ha
XCH 36ep. ®B L nopiBHSHO 3 NpaKTU4HO 340POBUMM
ocobamu [9].

HoBui1 iHTErpoBaHwiA iHOEKC AiacToNiYHOI CPyHKLi Cy-
AVHHOTO Oropy — BiAHOLLEHHS AjaCTONIYHOI enacTU4HOCTI
nisoro LwnyHouka (Ed) go enactuyHocTi aptepint (Ea), wo
XapaKTepusye CriBBiAHOLLIEHHSI TUCKY HaMOBHEHHS NiBOTO
nepencepas A0 KiHLEBOrO CUCTOMIYHOTO TUCKY NIBOTO LUITy-
Houka. Lleit iHoekc byB [OCTOBIPHUM | KOPUCHUM Ans AjarHoC-
TWKM 11 OLIiHIOBaHHS NporHo3y xBopix Ha XCH 36ep. ®B LU
noxunoro Biky. OgHak Taki dhakTopm, Sk KMiHiYHI KiHLeBi
TOYKM, TPMBANICTb CMIOCTEPEXXEHHS Ta CTaTb XBOPYX MOXYTb
MOTEHLHO BNAMBATA HA NPOTHOCTUYHE 3HAYEHHS! iHAEKCY
Ed/Ea. Ha ymky aBTopis [10], y pyTvHHI# KniHiYHi npakTvui
CepinHuiA HeiHBa3nBHMI iHaekc Ed/Ea moxe 3abesneuntu
TOYHE BU3HaA4eHHs NporHo3y xBopux Ha XCH 36ep. B JILLL.

Y xBopwix i3 hibpunauieto nepeacepab (PI1) nokasHuk
E/e’ kopentoBaB 3 iHBA3VBHUM TUCKOM HanoBHeHHs J1LU
i MaB ageksaTHy BigTBoptoBaHicTb [11]. Pasom 3 Tum,
nokasHuk E/e’ € cknagosoto iHaekcy Ed/Ea. Ak Bigomo,
hibpunauis nepeacepab Moxe ByTu i pUYKMHOL, | Hacnia-
KOM XPOHIYHOI CepLieBOi HeAOCTATHOCTI, OCKIMbKW CKNaaHi
B3aEMOji NPU3BOASATH 0 MOPYLLEHHS CUCTONIYHOI Ta Aia-
CTOMIYHOI (OYHKLIN, He NpUTaMaHHi XBOPUM i3 CUHYCOBUM
putMom [12]. BocnigxeHHs R. N. Horodinschi et al. [13] Ta
L. Fauchier et al. [14] niaTBepmxytoTb NiABALLEHHS PUKY
CMEpPTHOCTI Bifj YCiX MPUYMH i 3arafibHy CepueBo-CyanH-
Hy CMepTHICTb y Takux xsopux. OTxe, Len AoaaTkoBui
[iarHOCTUYHWIA MOKA3HUK MOTEHLIIAHO TakoX Moxe OyTu
iH(hOpMaTUBHWM Y TakuX NavieHTiB.

ObMexeHiCTb NoKasHuKa AiacTorniyHoi enacTu4HoCTi
nonsirae B TOMY, LU0 BiH BUYEPMHO HE AOCTIDKEHNIA B iHLLUX
MONyNALiSX XBOPUX, OKPIM SMOHCHKOI. BinbLUICTb BUCHOBKIB
onepxanu B gocnigxenHi PURSUIT HFpEF [15], go sikoro
6ynu 3anyyeHi xBopi 3 perioHy Ocaka (AnoHis). Hesigomo,
Yn Lien inaekc Moxe ByTu fieBUM ANt BCTAHOBMEHHS NPo-
THOCTMYHOI LiHHOCTI B iHLIKMX KoropTax xBopyx Ha XCH 36ep.
®B 1. MoxnmBi peHOTMNOBI BiAMIHHOCTI B NaLliEHTIB i3
ANOHCLKOT Ta Byab-AKOT iHLWOT AemMorpadiuHoi nonynswii 3
Lieto naTonorieto. He BUB4EHO MPOTHOCTWYHI BMIACTUBOCTI
uboro iHaekcy y xopux Ha XCH 36ep. ®B J1LLI eponeit-
CbKOI nonynsLii.

MeTa po6oTtu

[losecTu piarHocTM4He Ta NPOrHOCTUYHE 3HaYeHHs Aia-
CTOMIYHOrO iHAEKCY K AOAATKOBOTO KPUTEPII0 BU3HAYEHHS
theHoTuny XCH 36ep. ®B J1LL y eponelickkii nonynsii.
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Marepianu i MeToAH AOCAIAYKEHHA

[JocnigxeHHsa 3aiicHUNM Ha KNiHiYHIA 6a3i kadenpu
nponeaeBTUKN BHYTPILWHLOI MeANLMHN, NPOMEHEBOT
AjarHoCTMKM Ta NpoMeHeBoi Tepanii 3anopisbkoro aep-
XaBHOTO MeMKO-(hapMaLieBTUYHOMO YHIBEPCUTETY B Kap-
pionoriyHomy BingineHHi KHIM «Micbka nikapHs Ne 6» 3MP
(m. 3anopixckst). Mg yac focnimkeHHs fOTpUMyBanucs
CTaHAapTiB HanexHoi kniHiyHoi npakTuku (Good Clinical
Practice) i npuHumnis MenbciHcbKoi Aeknapadii. Mpotokon
ZOCnimKeHHs cxBaneHo ETuyH1M komiteTom 3anopisbkoro
[epXaBHOro MeamKko-thapMaLIeBTUYHOIO YHIBEPCUTETY.

[Micns nignucarHs iHGhOpMOBaHOI 3roaw B AOCTIMKEHHS
3any4eHo 88 xsopux (4onosikiB — 46,6 % (n = 41), XiHOK —
53,4 % (n = 47)) Ha XCH ilwemivHoro renesy, Il A-b cragii,
[I-IV ®K 3a NYHA. 3anexHo Bif HasiBHOCTi MOpYLUEHHS!
PUTMY CepLis XBOPVX NOAINMAW Ha ABi rpynu: 67 % (n = 59)
— i3 cuHycouM puTtMom, 33 % (n = 29) — i3 ibpunsuieto
nepencepab. Ipynv xBopux ictasi 3a Bikom (70,30 £ 10,16
poky npotu 69,59 + 8,45 poky, p = 0,483), 3pocTom
(167,20 £ 10,21 cm npotn 170,24 + 8,68 cm, p = 0,345),
macoto Tina (80,21 + 17,66 kr npotn 86,93 + 19,92 «r,
p = 0,317), nnoweto nosepxHi Tina (1,89 + 0,23 m? npotun
1,97 £ 0,24 m?, p = 0,153).

[JiarHo3 XCH iwemiyHOro reHesy BCTaHOBMMM 3rigHO
3 pekomeHaaLisiMu1 3 JiarHOCTUKM Ta NiKyBaHHS XPOHIYHOT
cepLeBoi HegocTaTHocTi AcouiaLlii kapaionoris YkpaiHu Ta
YkpaiHcbKoi acoujiaLlii haxiBLiBs i3 cepLeBoi HeoCTaTHOCTI
(2021) [16]. Oonnep-exokapaiorpadiyHe AOCNIMKEHHS
BUKOHanu Ha anapari Esaote MyLab Eight (ITanisi) 3a ctan-
[apTHOK METOAMKOLO 3 BU3HAYEHHSIM 6A30BMX MOKa3HMKIB
[7]: kiHLEeBO-AIaCTONIYHOTO, KIHLIEBO-CCTOMIYHOMO PO3MIPIB
nisoro wnyHoyka (ML) (KAP, cm; KCP, cm), kiHueso-AiacTo-
NiYHOrO, KiHLEBO-CUCTONIYHOMO 06’'EMIB NIBOMO LUMYHOUKA
(KOO, cm3; KCO, cm?), iHpekcy macu miokapza nioro
wnyHouka (IMMIILL) 3a ASE Ta Penn Convention. Bukopu-
cTanu knacudikaito Tunis reometpii 1L 3a W. H. Gaasch,
M. R. Zile [17]; Bu3Hauunu cpakuito Bukugy ($B, %), cu-
cToniyHui nokasHuk dP/dT, Myocardial Performance Index
(TEI) niBoro Ta npaBoro LUMYHOYKIB, CUCTONIYHI LIBUAKOCT
pyxy MegiansHoro (S med) Ta natepansHoro (S lat) ¢hibpos-
HOrO KinbList MITPANbHOrO Knanaxa.

MokasHukv amnniTyau pyxy megiansHoro (MAPSE med),
nartepaneHoro (MAPSE lat) dhibpo3Horo KinbList MiTpanbHoro
knanaHa, TAPSE ¢hibp0o3HOro KinbLisi TPUCTYINKOBOIO KranaHa
JOCTimKeHo 3a AaHnMy M-MofanbHOro ckaHyBaHHs. IHaeKe
TEI B pexxumi TkKaHUHHOT Jonneporpadii pospaxoByBani 3a
MaKCMMarbHOH LWBMAKICTHO pyXy hibpO3HOro KinbLs aTpio-
BEHTPUKYNAPHWX KNanaHiB K BiJHOLLIEHHS Pi3HWLIi YaCOoBOro
iHTEepBary MiX NOYaTKOM MO3WUTUBHOI XBUIi i30BOMIOMIYHOTO
CKOPOYeHHs o nodarky E'(a)ivacom cuctoniyHoi xauni S'(b)
3a opmynoto: (ab)/(b), ae E' — makcumanbHa LUBUAKICTb
PaHHBOTO JjacToriYHOro pyXy chibpO3HOrO KinbLs, S'—Makcy-
MaribHa cucTonivHa WBMaKICTb pyxy ibposHoro kinbus [18].
ApTepianbHuin TUCK BUMIPIOBaIV NOBIPEHM aBTOMATUYHIM
ToHOMeTpoM Omron nepes, KOXHUM exokapaiorpadidHim
[OCHDKEHHAM.

[liacToniYyHU iHOeKC — BiAHOLIEHHS AiacTonivyHoT
enacTuyHocTi nisoro wnyHouka (Ed) oo aptepianbHoi
enactuuHocTi (Ea), e Ed/Ea = (E/e’)/(0,9 x cucToniynmi
apTepianbHUN TUCK); Ta AEMOHCTPYE CiBBiAHOLLIEHHS TUCKY
HanoBHEHHS NiBOro Nepeacepas A0 KiHLEBOro CUCTOMIYHOMO
TUCKY NiBOTO LUIYHOUKA.
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KymynsiTBHUMY KiHLIEBAMM TOYKaMM BBAXar1 CMEPTb,
iHbapKT Miokapaa, IHCYILT, NPOrpedieHTHy CepLeBy Heao-
CTaTHICTb, CTEHOKapAito, LU0 NPOrpecye.

CTaTucTMyHO MaTepian onpawtoBanu 3a LONOMOrow
nakeTa nporpam Statistica 13.0 (StatSoft Inc., CLUA, ni-
ueHasis Ne JPZ8041382130ARCN10-J) i MedCalc10.2.0.0.
HopmanbHicTb po3noginy KinbKicHWX 03Hak aHanisysanu
3a gonomoroto TecTy LWanipo-Binka. Mapametpu, wo
Manu HopMarnbHWA Po3nofin, HaBefeHi Sk cepedHe
apudmeTnyHe Ta ctangapTHe BigxunenHs (M + SD).
[lns nokasHwKiB, SIki Manu po3nogis, Lo BiApi3HABCA Big
HOPMarbHOro, aHi OMMCOBOI CTAaTUCTUKWN HABEAEHO §K
megiaHa, HUXHIN i BepxHin ksaptuni — Me (Q25; Q75).
KinbkicHi nokasHUKKM y rpynax nopisHiOBanu, 3acToCoBy-
toun kpuTepii CTbiogeHTa (4ns HOpManbHOro po3noainy
o3Hak), MaHHa-BiTHi (ans po3noginy o3Hak, Lo Bigpis-
HSETLCS Bifi HOPManbLHOrO).

PospaxyBanu BigHOCHWIA pU3KK 5-piuHOi CMEPTHOCTI Ta
CyMapHOI KyMynsITUBHOT KiHLIEBOT TOUKM. [laHi HaBe#eHo sk
BIQHOCHMI pu3VK i aosipyi iHTepsanu (I1). Ans BUSBNEeHHs
ONTUManbHOI TOYKWM PO3MOAINY PIBHS KifbKICHUX O3HaK
(onTMManbHOro CniBBiAHOLIEHHS YYTNMBOCTI Ta Creuu-
hiunocri) BukoHamm ROC-aHania i3 nobyaoBoto xapakTe-
PUCTWUYHOI KpUBOI. [1Nnsi OLiHIOBaHHS YHKLT BIKMBAHHSA
3aCTOCYBanM MeToA MHOXWUHHUX ouiHOK KannaHa—Maepa
Ta MOAenb NPonopLinHMX puankie Kokca. s nopiBHAHHA
BVKMBAHOCTI y rpynax BukoHanm log-rank test. BigmiHHocrTi
BBaanw siporigHumu npu p < 0,05.

Pe3yabTati

MegpiaHa cnocTepexeHHs 3a xsopumu Ha XCH 3i 36epexe-
Hoto ®B J1LL craHoBuna 1200 gHis. 3a nepiog crnoctepe-
KEHHS 3apeecTpoBaHoO 11 KiHLIEBMX TOYOK, LLO CTAHOBWIIO
12,5 %. AHani3 4acToTy KiHLIEBMX TOHOK 3aNEXHO Bif Nopy-
LLUEHHS pUTMY (puc. 1) He BUSIBIB [OCTOBIPHOT PisHULI MiX
rpynamu naviexTie: 13,56 % (8/51) y XBopux i3 CUHYCOBUM
putmom npotn 10,34 % (3/26) B oci6 i3 hibpunsuieto ne-
peacepab; log-rank test (p = 0,90060).

AHani3 4acToTu KiHLUEBMX TOYOK 3amneXxHO Bif CTaTi
(puc. 2) He nokasaB BipOriAHOT PI3HULI MiX rpynamm nadi-
eHTiB: 9,3 % (4/43) y xiHok npotn 20,6 % (7/34) y 4onoBikis;
log-rank test (p = 0,65064).

[ns BU3HAYEHHS IPaHNYHWX 3HAYeHb OiaCTOMYHOro
iHOekcy ans uiei nonynsuii xeopux BukoHanu ROC-aHania.
Y pesynsrari BCTaHOBMM, L0 TOYKOKO PO3MOLiNy MoKa3HMKa
BiZJHOLLIEHHS! AjaCTOMIYHOI €eNacTUYHOCTI MIBOrO LUMYHOYKA
(Ed) po enactuuHocTi aptepiii (Ea) npu chibpunsuii nepen-
cepab cTano 3HayeHHs Ed/Ea >0,0721 ym. op. (puc. 3).
Mnowa nig kpusoto — 0,833, ctaHaapTHa noxmbka — 0,183,
95 % [1 0,649-0,944, z-statistic — 1,826, p = 0,0679.

[ns xBopux i3 cuHycosum putmom ROC-aHania noka-
3aB, LLIO TOYKOK PO3MOAify NOoKa3HVKa BiIHOLIEHHS fjiacTo-
niYHOT enacTMYHOCTI NiBOro LUyHouKa (Ed) 4o enactuyHoCTi
aprepiit (Ea) 6yno 3HaveHHs Ed/Ea >0,769 ym. og. (puc. 4).
Mnowa nig kpusoto — 0,637, cTaHgapTHa noxundka — 0,112,
95 % M1 0,502-0,758, z-statistic — 1,220, p = 0,2223.

BuB4eHHS nuTaHHs Wogo Bnnmey iHaekcy Ed/Ea Ha
KyMYTMSITUBHI KiHLIEBI TOYKM MOKa3arno: MokasHUK He aco-
Lit0ETCS 3i 30IMbLUEHHAM BIBHOCHOTO PU3NKY HECTIPUST-
NWBUX KapLioBacKynspHMX noAii y xeopux Ha XCH i3 I
(p=0,3466).
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Puc. 1. KymynsitueHi kiHueBi Touku y xBopux Ha XCH 3a 1200-geHHuii nepion CnocTepeeHHs 3anexHo Bia NopyLUeHHst putMy (kpusa Kannana—Maepa), pisHuLst CTaTUCTUYHO HeBi-
porigHa (log-rank test, WW = 0,1881, Sum = 10,148, Var = 2,2680, Test statistic = 0,124909, p = 0,90060). SR: xBopi 3 cuHycoBuM putMoMm; AF: nauieHTy 3 diGpunsiuieto nepeacepab.

Puc. 2. Yactotn kymynsiTMBHUX KIHLIEBIX TOHOK 3aNEXHO Bif CTaTi, pisHULA CTaTUCTUYHO HesiporiaHa (log-rank test, WW = 0,7238, Sum = 10,148, Var = 2,5543, Test statistic = 0,452876,
p = 0,65064). f: iHKu; m: YonoBiKkK.
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Puc. 3. Touka po3noainy giactoniyHoro iHaekcy Ed/Ea y xsopux i3 ®M >0,0721. YyTnusictb 100,0 %; cneundivHicts 73,2 %.

Puc. 4. Touka posnoainy aiactoniuHoro iHaekcy Ed/Ea y xBopux i3 cunycosum putmom >0,0769. YyTnmsicts 62,5 %; cneuudiuicTs 76,5 %.
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BcTaHoBNEHO, WO MiABMLLIEHHS diaCTONIYHOMO iHAEK-
cy Ed/Ea nonap 0,0769 acouitoeTbes 3i 30inbWEHHAM
B 1,9 pasa BiQHOCHOrO PU3NKY HECTIPUATIIMBUX Kapaio-
BACKyNsApHWX Nogin y xsopux Ha XCH i3 cuHycosum
putMom (p = 0,0054) Ha BigmiHy Big nauieHTi i3 XCH
i Orl.

06roBopeHHs

Y ¢haxosin nitepatypi onucaHo edekTUBHI MOayNATOpK
3HaYYLLOCTi [iaCTOMIYHMX NPOrHOCTUYHKX (PaKTOpIB Yepes
KOPUCHICTb HOBOrO iHTErpOBaHOrO AiaCTOMNIYHOM iHAEKCY
CyOMHHOTO OMOpY B KOTOPTi pearnbHMX IMOHCHKUX NaLieHTIB
i3 XCH 36ep. ®B J1LL. Beaxatots, wo XCH 36ep. ¢B LU
3yMoBMeHa 30inbLUEHHAM NiCNSHABAHTAXEHHS Npu Nig-
BULLIEHII KOPCTKOCTI apTepili Ta apTepianbHii rinepreHaii
3 HacTynHoto giactonivyHoto ancdyHkuieto JILL sk ogHieto
3 XapaKTepHuX 03HaK cuHApOMY. PaHHi gocnigkeHHs

rnokasarnu, LLo B KNiHiYHWX ymoBax E/e’ € Mapkepom 3Huxe-
HOTO PaHHBLOTO AiacToniYHOro 36inbLUeHHs foBroi oci JILL,
T06TO OfHMM i3 MapkepiB AiacTonivHoi ancdyHkuii LU,
L0 NPU3BOAUTL A0 MiABMULLEHHSI PO3PaXyHKOBOTO TUCKY
HanoBHeHHs J1LL. MokasHuk Ed/Ea onucye cniBBiaHOLEHHS
TWUCKY HamoBHeHHs niBoro nepeacepas (J1M) 4o kiHuesoro
cuctoniyHoro Tucky JILL. Kopensuis mix E/e’ i npsmum Tuc-
kom y J1M a60 TMCKOM 3aKNWHIOBaHHS NEreHeBuMX Kaninspis
€ 3Ha4Hot y cTabinbHoMy cTaHi nauiexTa [10].

3a gaHumn pocnimkenHs S. Hoshida et al., iHTerposa-
HWIA AiacTonivHMIA iHaeKe cyamHHoro onopy Ed/Ea 3HauHo
MIABULLEHWIA Y XIHOK MOXWUIOro BiKy (>75 pokiB) 3 apTepi-
arnbHOH rinepTeHsieto, 36iraBcs 3i CTPYKTYPHUMM 3MiHAMK
cepus. 3HaueHHs nokasHuka E 3HauHo BuLL, a cepenHi 3Ha-
YEHHS €’ 3Ha4YHO HkYi B nawlieHTiB i3 XCH 36ep. OB J1L i3
Bucokum pisHem Ed/Ea, Ha BiamiHy Bif naLlieHTiB i3 HU3bKUM
piBHeM Ed/Ea. Kpim Toro, BU3Hauunm NigBuULLEHHS iHaeKcy
o6'emy JMN Ta Ed/Ea y umx nauieHTis [19].
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[HWi noka3HWKK apTepianbHOI XOPCTKOCTI, SK-0T Ka-
POTWAHO-CTETHOBA LWBMAKICTL MynbcoBoi XBUMi (KC-LLMX)
Ta kapoTuaHui iHoekc 3binbwenHs (KI3), nobpe Bigomi
B CyyacHin KniHiuHin npaktuyi [20]. Brim, y gocnimkeHHi
W. M. Huang et al. noka3aHo: Tinbku nokasHuk Ke-LLMX
MOB’A3aHWI i3 KNiHIYHUMM pesynbTatamu y nauieHTis i3 XCH
36ep. ®B J1LL nopisHsHO 3 KI3. OTxe, BnacHe XOpCTKICTb
apTepiit Moxe MaTy OAATKOBY MPOrHOCTUYHY LiHHICTb [21].

3a pesynsratamu OCTimKeHb i3 TPUBAMILLIMM NEPIOAoM
crocTepexkeHHsl, nokasHuk ke-LUMX He GyB npegukTopom
CMEepTHOCTI Bif YCIX NPUYMH Y NaLlieHTiB i3 dheHoTnom XCH
36ep. ©B JILL [20].

HaeeaeHo NporHOCTWYHI AaHi WOoAo0 3MiH AiacTonivHoro
iHOEKCy B NauieHTiB NOXMIOro Biky (CepepHiit Bik — 81 pik),
HabpaHuX 3 PeecTpy MPOCMEKTUBHOMO GaraToLeHTPOBOro
06cepBaLiHOro0 AOCMIMKEHHS XBOPUX Ha CepLeBy Heao-
CcTaTHiCTb 3i 30epexeHor dpakuieto Bukuay (PURSUIT
HFpEF registry). BctaHoBneHo, Wwo nokasHuk Ed/Ea € ko-
PUCHUM MPOTrHOCTUYHM MapKePOM MepeayciM y navieHTiB
i3 XCH 36ep. ®B LU [19].

B iHwomy gocnimkeHHi S. Hoshida et al. BctaHoBUnM,
Lo E/e’ € BanigoBaHWM NpeauKTOPOM NOBTOPHOI rocniTari-
3auii npu cepuesiit HegoctatHocTi (CH), ane He cMepTHOCTI
Bifl YCIX MPUYMH B OAHOBAPIaHTHIN Modeni nicns enisody
aekomneHcauii XCH. Y nauienTiB i3 XCH 36ep. B JLU
TOuKa poanopiny inaekcy Ed/Ea ans KiHLEBOI TO4KM «CMepT-
HIiCTb Bif ycix NpuynHy» ctaHosuna marke 0,130, a ans
«MOBTOPHOI rocnitanizauii 3 npusogy CH» — maike 0,100.
OcrTaHHs 36iranacs 3i 3Ha4eHHsM Y NawjieHTiB 3 apTepianb-
Hoto rinepTeHsieto 3i 36epexeHoto OB J1LL 6e3 o3Hak CH
(cepenHe 3HayeHHs Ed/Ea — 0,100 + 0,030; cepepniit Bik
nauiexTis — 80 pokis) [22].

3a gaHMMK Haoro JOCHIMKEHHs, Touka po3noginy
diactoniyHoro iHaekcy Ed/Ea ons cmeptHOCTI Big ycix
MPWUYUH Y XBOPUX i3 CUHYCOBUM pUTMOM CTaHoBwNa >0,0769
3 yyTnmeicTo 62,5 %, cneumdiyHicTio 76,5 %. Lie maitxe
BABIYI HUXYE ANS €BPONENCHKOI NONynALii NOpiBHSAHO 3
ANOHCbKOK. CepeaHil Bik KOropTu 3amy4eHnx nauieHTiB
ctaHosmB 70,30 = 10,16 poky, Lo CBiA4YUTb Npo Bigno-
BIZHICTb AaHWX, IO OfepXanu B HaLOoMy AOCIMKEHHI,
pesynsTatam, HaBeaeHum S. Hoshida et al. [22].

3a ganumu N. Taniguchi et al. [23], XCH 36ep. ©B JILU
€ MOLLMPEHILLIOO B NaLjieHTiB i3 dribpunsuieto nepeacepab,
Hik XCH 3i 3HmkeHoto ®B JILL (XCH 3. ®B JLW). oM
yacrilwe BuHUKae y nauienTis i3 XCH 36ep. B LU, Hix
y xBopux Ha XCH 3H. ®B JIL. Kpim Toro, ®I1 — cunbHuii
HesanexHWi hakTop puanky 3aroctpeHHst CH. Pesynsratu
pocnimkerns E. Yang et al. [24] csigyatb, WO nauieHT 3
XCH 36ep. ®B JILL i3 ®I1 MOXyTb OTPUMATW KOPUCTb Bif,
6inbLu peTenbHOro ambynaTtopHOro COCTEPEXEHHS Ta OLyi-
HIOBAHHS MPOrHOCTUYHUX PU3VIKIB, OCKINBKY MaKOTb 3HAYHO
BULLIMI pU3VK MOBTOPHOIO PO3BUTKY AekomneHcoBaHoi CH.
BcraHosneHo, wo E/e’ 2 11,0 ym. oa., 0TprMaHuii METOAOM
TKaHUHHOI Jonneporpadii y nauieHTis i3 1 1a XCH 3i
306epEeKEHOI0 CUCTOMNIYHO PYHKLIIEK, MOXEe NPOrHO3yBaTH
BVHWKHEHHS! AiaCTOMIYHOI ANCYHKUIT 3 MiABALLEHUM TUC-
koM HanoBHeHHs J1LU 3 yytnmeicTio 90 % [12,25].

Y mocnigxeHHi B. Oeun et al. 3pobunm BUCHOBOK, L0
AiacTonivHy AMCHYHKLiK MOXHa BBaXaTtu NPOrHOCTUYHAM
mapkepom y naujienTis i3 XCH 36ep. ®B J1LL HesanexHo
Bif, HasBHocTi @1 [26]. MauieHTam i3 ®I1 6e3 o3Hak abo
cumntomi CH pekoMeHZ0BaHO 34iNCHIOBATY CKPUHIHT 3a

3anopisbkuin MeguuHnii xypHan. Tom 26, Ne 1(142), ciueHb — notuit 2024 p.

JIOMNOMOTO0 HEiHBa3WBHUX TECTB, LLI0D BUSIBUTM OCI0 i3 Halt-
6inbLunm puarkom po3suTky XCH 36ep. B L. Takox Byno
6 KOPWCHUM NPOBECTU PaHHIO AiarHOCTUKY Ha NOYATKOBUX
CTapisiX 3aXBOPIOBaHHS ab0 BTPYTUTUCS LLIE 10 BUHUKHEHHS!
o3Hak i cumnTomie CH. Lie MoxnmBo nuue 3a ymoBM nig-
BLLEHOT YBaru 10 NaLieHTIB i3 (hakTopamm CXMITbHOCTI Ta
3MiICHEHHS LinecnpsiMOBaHOTO CKPUHIHTY [27].

Y pocnigkenHi [11], Wwo npuceayeHe ibpunsauii ne-
peacepab, [OBEAEHO: MoKasHUK E/e’ kopentoe 3 iHBa3nBHUM
TUCKOM HanoBHeHHs J1LL | Mae agekBaTHy BiATBOPIOBAHICTb
HaBiTb Y nauieHTiB i3 ®I1. Ockinbku iHTepean R-R € Hepe-
rynsapHaM npu 1, aBTopu 3ayBaxunu, LU0 BUMIpOBanM
cepenHe 3HauyeHHst E/e’ Tpbox CKOpOYeHb Yy NaLieHTiB i3
®I i HecTabinbHUM apTepianbHUM TUckoM. OpHaK 3MiHK
nokasHuka E/e’ moxyTb OyT napanensHAMK 3MmiHam ap-
TepianbHOro TUCKY, i criBBiAHOWEHHS! E/e’ 0o KpoB'sHOro
TUCKY, TOBTO fiacTonivyHmi inaekc Ed/Ea, cyTTeBO He Biapi3-
HATUMETLCA B NavieHTis i3 XCH 36ep. ®B 1L 3 abo 6e3 Or1
[0 Yacy Bunucku 3i ctauionapa [11]. Y oMy AocnimKeHHi
TOYKa po3noainy AiactoniyHoro iHaekcy Ed/Ea y xBopux
i3 O Ans KiHUEBOI TOYKWN «CMEPTHICTb Bif YCIX NPUYMHY
craHosuna maimke 0,150 [11]. ABTOpM Haronocunu, Lo
iHTerpoBaHui diactoniyHui ingekc Ed/Ea (nompwm Te, Wwo
BiiOMBAE NepeBaHTaXEHHS TUCKOM MIBOTO nepeacepas)
[aB MEHLU BaXIMBY iHGOPMALLt0 ANt OLHIOBaHHS CMepT-
HOCTI Big ycix npuyuH y navujexTie i3 XCH 36ep. ®B LU
i3 ®I nopiBHSHO 3 CHYCOBMM puUTMOM. MokasHuk Ed/Ea
BIpOriAHO He BiZPI3HSBCS B NaLieHTiB noxunoro Biky 3 XCH
36ep. OB 1L HesanexHo Big HasBHOCTI O

AHanoriyHi pesynsrat oTpUManu B Hawwomy Jochi-
[vkeHHi. Touka posnoginy iHaekcy Ed/Ea ans cmeptHoCTi Big
yCiX Npu4nH y xBopux Ha XCH i3 ®I1 craHosuna >0,0721,
yyTtnmsicTb 100 %; cnevumdiyHicTs 73,2 %, ane He gocsrma
cTaTuCTUYHOI 3HadywocTi (p = 0,3466). OpepxaHui no-
Ka3HWK BABIYI HWKYMIA 3a TOR, Lo oTpumanu S. Hoshida et
al. [11] y sinoHcbkii nonynsuii. Moginsemo gymky asTopis
LLI0A0 iHTErpoBaHOro AiaCTONIYHOIO IHAEKCY SK NapameTpa,
LU0 € MEHLL 3HaYyLLIM A7151 OLIiHIOBAHHS CMEPTHOCTI Bif YCiX
npuyuH y nauieHTis i3 XCH 36ep. ®B JILL i3 @I nopisHAHO
3 CUHYCOBVM PUTMOM.

BucHoBKH

1. MokasHuk gjactoniyHoi enactuyHocTi Ed/Ea bys npo-
THOCTWYHO 3HaYYLLMM Y €BPOMENChKIN NonynsLii naLieHTiB
noxunoro Biky (noHap 70 pokis) i3 XCH 3i 36epexeHoto
(bpakuieto BUKMAY NIBOTO LLMYHOUKA.

2. 36inbLUeHHs noKa3HUKa AiaCToMYHOro iHAEKCy no-
Hag 0,0769 ym. oa. acouitoeTbCs 3 BipOriAHUM 3pOCTaHHAM
BiZJHOCHOTO PU3UKY HECMPUATIMNBUX KapaioBaCKynspHUX
nogii y 1,9 pasa y xBopux Ha XCH 36ep. ®B JILL i3 cuHy-
COBWM PUTMOM.

3. Y xeopux Ha XCH 36ep. ®B JLU i3 chibpunsuieto
nepeacepab piactonivnuii ingekc Ed/Ea He nipTBepavs
CBOTO MPOrHOCTUYHOTO 3HAYEHHS.

MepcnekTMBU NnoganbLmMX AOCHIAKEHb NONAralTh Y
BVBYEHHI MPOTHOCTUYHOIO 3HAYEHHS AiaCTONIYHOrO iHAEKCY
ANt pisHux ctagin XCH.

diHaHcyBaHHA
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OpwuriHaAbHI AOCAIAXKEHHS

3aneXHicTb NOKa3HUKIB AOKaAbHOI XXOPCTKOCTi
3araAbHMX COHHMX apTepin y XBOPUX Ha rinepToHiuHy XBopoby

BiA HAABHOCTi aTePOCKAEPOTUUHOI OAALLKK B KQpOTUAHOMY BaceuHi

A. 0. boryH®*

3anopi3bknii AepxaBHWUI MeAUKO-GapMaLeBTUYHUI YHIBepCHTET, YKpaiHa

Meta po60TH — OLHUTY NPYXXHO-eNacTUYHi BNaCTUBOCTI 3aranbHux COHHMX apTepiit (3arCA) y nauieHTiB i3 rinepToHi4HO XBOPO6OHD
(TX) Il cTagii Ta nopiBHATM iX y rpynax xBopux 3i cTeHo3oM <50 % coHHux apTepiii (CA) Ta 6e3 Hboro.

Marepianu i metoau. lo pocnimkeHHs 3anyuunu 48 nauienTis i3 IX |l cTagii, cepeaHii ik — 55,9 poky, 45,8 % 4onosikis.
[ocnigunu oCHOBHI aHTPONOMETPUYHI AaHi, abopaTopHi NOKa3HUKM NiNigHOro Ta BYrneBoAHOro 0bMmiHy, kpeaTuHiH, QIMT,
MOKa3HMKM NTOKanbHOI XXOPCTKOCTI: AiaMeTp apTepii, po3TsikHicTb, DC, CC, iHaekew xopcTkocTi a, B, nokansHy PWV, Tuck Ta
iHOEeKC ayrmeHTauii (3 BukopucTaHHsam TexHonorin RF-QIMT, RF-QAS). BukoHanu ctaTucTuyHniA aHania; BiporigHicTb BigMiH-
HocTew — Ha piBHi p < 0,05.

Pesynirartu. Atepoma CA 3i cteHo3om 10 50 % BusisneHa y 48 % obCTexeHx, siki cTapLui 3a BikOM. Y X NaLieHTiB BUSHaYMIm
30inbLUEHHs giameTpa cyauH Ha 4,6 %, inpekcy a — Ha 28,0 %, iHgekcy B — Ha 27,7 %, PWV — Ha 14,7 %, TOBLUMHM KOMMEKCY
iHTuma-megia (KIM) — Ha 12,5 %. Mo3uT1BHMI KOpensLinHWiA 38’330k CEpeaHbOI CUn BCTAHOBMEHO AnA Biky, TOBLUMHM KIM, piBHs
ninonpoTeiaiB BUCOKOT LLiNBLHOCTI, PIBHS KPEaTUHIHY Ta NOKa3HWKIB NTOKanbHOI KOPCTKOCTi (po3TsikHicTb, CC, PWV, iHgeken a, ).
HasgHicTb 6nsiwku B CA acouitoeTbest 3 rpaHnyHMmMm piBHsiMu ToBLyyHM KIM nisoi 3arCA noHag 698 um (4ytnmeicTtb 65,2 %, cne-
umdpivHicTb 86,6 %, p < 0,01), Ans npasoi — noHag 598 um (YyTnmeicTs 73,9 %, cneumdivricTs 66,6 %, p < 0,01). BTim, AoBeaeHO
GinbLuy 3anexHICTb Bi BiKy, HiX Bif HAasBHOCTI aTepomu. Pa3om i3 TUM, BiBHOLLIEHHS! LIAHCIB HAsiBHOCTI brisiuky 3pocTae B 2,99
pasa (p = 0,0065) 3i 36inblweHHaM giameTpa 3arCA noHag 7,94 MM, a B MynbTMBapIaHTHIN MOZENi 3 BKIOYEHHSIM Biky — B 2,6
pasa (p = 0,036), npn Lbomy Bik He Mae BiporigHoro (p = 0,301) BNNMBY Ha NPOrHO3.

BucHoBku. B oci6 i3 [X I cTagii HassHicTb atepockneposy CA 3i cteHosamm 40 50 % acouitoeTbCst 3 4OCTOBIPHUM 30iMbLUEHHAM
fiameTpa cyauH HesanexHo Big Biky. TowmHa KIM 3arCA binbLue 3anexuTs Big Biky nauieHTiB i3 ['X.

KatouoBi croBa:
aTepoCKAePo3,
XOPCTKICTb
CYAMHHOI CTiHKM,
aTepoCcKAepPoTUYHa
6AsLLKa.
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Dependence of local carotid arterial stiffness on the presence
of atherosclerotic plaque in the carotid basin in hypertensive patients

A. 0. Bohun

Aim. To evaluate the viscoelastic properties of the common carotid arteries (CCA) in patients with stage Il hypertension (HTN)
and to compare these indicators between groups with and without carotid artery (CA) stenosis <50 %.

Materials and methods. The study included 48 patients with stage Il HTN, mean age — 55.9 years, 45.8 % men. Basic anthro-
pometric data, laboratory parameters of lipid and carbohydrate metabolism, creatinine, quality intima-media thickness (QIMT),
local stiffness indicators: artery diameter, distensibility, distensibility coefficient (DC), compliance coefficient (CC), stiffness indices
a, B, local pulse wave velocity (PWV), pressure and augmentation index (using RF-QIMT, RF-QAS technologies) were studied.
Statistical analysis was performed, p values of < 0.05 were considered statistically significant.

Results. CA atheromas with stenosis up to 50 % were found in 48 % of the examined, they were older with higher parameters of
vessel diameter by 4.6 %, QIMT —by 12.5 %, a index — by 28.0 %, 3 index — by 27.7 %, and PWV — by 14.7 %. A medium-strength
positive correlation has been revealed for age, QIMT, HDL, creatinine level and local stiffness parameters (distensibility, CC, PWV,
indices a, 8). The atherosclerotic plaque (ASP) presence in the CA was associated with the limit levels of the left CCA QIMT over
698 um (sensitivity 65.2 %, specificity 86.6 %, p < 0.01), of the right — over 598 um (sensitivity 73.9 %, specificity 66.6 %, p < 0.01).
However, a greater dependence on age than on the presence of atheroma has been proven. At the same time, the odds ratio of
the ASP presence was 2.99-fold higher (p = 0.0065) with an increase in the CCA diameter of more than 7.94 mm, and in the mul-
tivariate model incorporating age — 2.6-fold higher (p = 0.036), while age has not impacted significantly (p = 0.301) the prognosis.

Conclusions. In individuals with stage Il HTN, the presence of CA atherosclerosis with stenosis up to 50 % is associated with a signi-
ficant increase in vessel diameter regardless of age. CCA intima media thickness depends more on the age of hypertensive patients.

CepueBo-cyauHHi 3axsoptoBaHHsi (CC3) 3anuwuatoTbes
nepLUMMI B CTPYKTYPi CMEPTHOCTI B BiNnbLUOCTi KpaiH CBITYy
BHACMigoK CBOrO MOBIMbHOMO PO3BUTKY 11 YacTo bescumn-
TOMHOIO MPOrpecyBaHHs. Y HayKOBI# CifbHOTI He Bracae
iHTEpec A0 HOBWX MapKepiB aTepOCKIEPO3y, LLIO AOMOMOXYTb
giarHoctyBaty CC3 Ha paHHix cTagisix i cnpusTumyTh 3ano-
GiraHHI0 MalbyTHIM HECTIPUSTIIVBUM CEpPLIEBO-CYOUHHM
nogism [1,2,3].

JocniguTy xopcTKiCTb apTepint | TOBLUMHY KOMMeK-
cy iHTMma-meqia (KIM) moxHa Ha noyaTkoBux (hasax

3anopisbkuin MeguuHnii xypHan. Tom 26, Ne 1(142), ciueHb — notuit 2024 p.

npupoaHoro nepebiry cepLeBo-CyANHHUX 3aXBOPHOBaHb,
LLO MOBINbHO PO3BMBAIOTLCS B HaMpsiMi YTBOPEHHsI aTe-
POCKNEPOTUYHIX BNALLOK. ATEPOCKNEpO3 COHHWX apTepili €
OCHOBHOH) MPUYMHOI0 LiepebparnbHMX iLeMiYHNX iHCYNbTIB,
SIKUM NOTEHLHO MOXHa 3anobirtu [4]. ATepocknepoTiy-
HE ypaxeHHs! CyAUH PO3MOYMHAETLCS Y MOMOZOMY BiLli,
NaTeHTHO MPOrpecye pokamu A0 YTBOPEHHS Brswwok [5].
IX HasiBHICTb Y COHHMX apTepisix — NOTYXHWIA NPeauKTop
KapaioBackynspHUX NOAil, ane BOHM 3'IBMSKTLCS Ha BinbLu
Mi3Hix cTadisx 3aXBOPtoBaHHS, Hix NoToBLUeHHs KIM i 36inb-

Keywords:
atherosclerosis,
vascular wall
stiffness,
atherosclerotic
plaque.
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LLIEHHSI MOKa3HWKIB apTepianbHoi xopcTkocTi. MMokasaHo,
L0 OCTaHHi mapameTpy € HeiHBasuBHUMM Giomapkepamu
aTepOCKINEPOTUYHOTO YPaXeHHs CyaMH HaBiTb Ha 6es-
CYMNTOMHMX CTafisX 3aXBOPIOBaHHS, LLO TiCHO MOB’A3aHi
3 iLUeMiYHUM iHcynbToMm [6,7,8,9].

|neHTUdbikavis ocib i3 cyBkniHIYHUM aTepoCKNepo3oMm,
SIKi NepeBaxHO Hanexatb 40 rpyn NPOMiKHOrO abo HU3b-
KOTO pU3uKy, Moxe OyTu BUKOpPUCTaHa AN NepeoLiHKu
CepLeBo-CyANHHOTO PU3UKY Ta paHHbOi edeKTUBHOT
npoginakTMKk/ 3aXBOPIOBaHb CepLIEBO-CYANHHOI CUCTEMM
[6,7,8,9], amxe 0cOBYM 3 HU3LKM CEPLIEBO-CYANHHM PU3N-
KOM MOXYTb 0OMEXUTUCH MoaydikaLieto cnocoby uTTs, a
naLlieHTaM BUCOKOrO pu3uKy 060B’3K0BO NOTpiGHe foaat-
KOBe Npu3HaYeHHsl MeaukameHToaHoi Tepanii [10]. OgHak
LiHHICTb BUMiPHOBAHHS MOKA3HMKIB XKOPCTKOCTi Ta TOBLUMHM
KIM ans nokpalLeHHs Mofienen OLiHIOBaHHS pU3nKy cepLie-
BO-CYJMHHVIX MO/ 3anMLLAETLCS ANCKyTabemnbHOM, | YMHHI
pekomeHzauii 3 nepBuHHOI npodinaktkn CC3 gocntb
0OMEXEHI LLIOA0 3HAYYLLOCTI X nokasHukis [10].

KniHiuHe BIKOpMCTaHHS NapameTpiB )KOPCTKOCTi 06Me-
XEHe BiCYTHICTIO CTaHAAPTU30BAHNX METOLIB | KOHTPOIb-
HUX 3Ha4eHb A71S apTEPIN, ypaXKeHNX aTepockneposom. 3a
fJaHumn metaaHanisy 2015 poky, HesanexHo Big Toro,
KU NOKA3HWK XOPCTKOCTI ByNno BUKopUCTaHO, BinbLUiCTb
[OCTiDKEHb MOKa3arnu, WO NiABULLEHa XOPCTKICTb COHHOI
apTepii (a0 3HWXEHHS PO3TSXKHOCTI) MOB'A3aHa 3 HasiB-
HICTIO KapoTWAHOI BNALLKW, CTYNEeHeM aTepockneposy Ta
BUNAAKOBUM iHCYNbTOM. MiX TUM, NOBIZOMIANM NPO NEBHY
KinbKicTb AOCNiOXeHb, Ae NoKa3aHO He3HayHWii BMnuB
aTepOCKNEePOTUYHOI BMSILLKM HA ENACTUYHICTb i JKOPCTKICTb
cyavH [11]. Tomy akTyansHAMK 3anmLiaoTbCsa SOCTmKEH-
HS1, LLI0 MaloTb Ha MeTi 3'CyBaTy, UM Nepeaye NoripLUeHHs
noKanbHWX MOKa3HWKIB XOPCTKOCTI yTBOPEHHIO BrsiLLok. Yu
MOXYTb 3MiHW MOKa3HUKIB PO3TSKHOCTI BiAOYTMCS LLe A0
YTBOPEHHS SIBHOI aTepoMM, LLO BiAnoBiaae KnacuyHoMy
BU3HAYEHHI0 ONSALLKKM, Yepes iHLI aKTWUBHI MpoLEecH, SiK-0T
cy6kniHiYHe 3ananeHHs, kanbuudikallis, Lo nporpecye,
(Hanpuknag, B ocib i3 xBopobamu HUPOK), | pparmeHTaLis
enacTuHy? Yu Bnnveae atepoma COHHOI apTepii Ha WBKA-
KicTb mynbcoBoi xBuni (PWV) Ta iHaekcy, po3paxoBaHi 3a
¢hopmoto xBWAi, OTPUMaHI B KNiHIYHUX yMOBax? Ha xanb,
y DOCTynHii chaxosiit nitepatypi 6pakye AaHWX WOAO
LMX MUTaHb.

MeTa po6otu

OUiHNTW NPY>XHO-eNacTUYHi BNACTUBOCTI 3aranbHUX COHHUX
apTepil y nauieHTiB i3 rinepToHiyHoto xBopoboto Il cTagiji Ta
MOPIBHATK X Yy rpynax XxBopux 3i cteHo3oM <50 % COHHMX
apTepiit Ta 6e3 HbOoro.

Martepianu i MeToAH AOCAIAKEHHA

O6cTexunni 48 navieHTiB i3 rinepToHiyHot xBopoboto (MX) I
cragii Bikom Big 26 10 80 pokis (cepeaHin Bik — 55,9 + 11,2
poky); cepen nauieHTiB 45,8 % qonosikis. Kputepii 3anyyeH-
Hs BKrtoyany osHaku X I cTyneHs: HasiBHiCTb rinepTpodii
niBOrO LWTyHOYKa Ta/abo HasiBHICTb aTepoCKNepoTUYHOI
6nsikm 3i cteHosom <50 %, Ta/abo nynbcowit TUck >60
mmHg, Ta/abo wemnakicTb knyboykosoi inbrpauii (LLIKP)
<60 mn/xe/1,73 m2. [liarHOCTOBaHWiA LiyKpoBWI fiabeT 2
TUMY — KPUTEPIN BUKMIOYEHHS 3 AOCHIMKEHHS.

OuintoBanu 10-pivHuiA pU3nK CepLiEBO-CyANHHOI Nopii
3a wkanoto SCORE-2 ta SCORE-2-OP (BuKopuCTOBYtO-
un odbiuinHmin popatok ESC), iHgekc mack Tina (IMT, 3a
chopmynoto: Bara (kr) / 3pict? (cm)), obBig Tanii. 3-nomix
nabopaTopHWX MOKA3HWKIB BUBYANN TIHOKO3Y, MMOSbL/IT;
iHcyniH, MkMO/mn; iHgekc HOMA-IR; 3aranbHuin xonec-
TepuH (3X), MMOnb/N; MINONPOTEIAN HU3BLKOT LLiNIbHOCTI
(MMHLW,), mmonb/n; ninonpoTeign BUCOKOI LWiNbHOCTI
(NABLL), mmonb/n; Tpurnivepuam (TT), Mmons/n; kpeaTtu-
HiH, MMOrb/N; LWBKAKICTb KIy60ukoBOi dhinsTpauii (LUKD,
po3paxoBaHo 3a copmynoto EPI), mn/xe/1,73 M2

JocnimxeHHs coHHux apTepinn (CA) BUKOHanM Ha
anaparti Esaote MyLab Eight (Itanis) niHiiHuM aatyunkom,
BuKopucToBytoum TexHonorii RF-QIMT, RF-QAS 3a 3aranb-
HOMPUIHATAMM NpaBWamMm BiAMNOBIAHO O KOHCEHCYCHOTO
AokymeHTa Big 2012 poky, Mannheim Carotid Intima-Media
Thickness and Plaque Consensus (2004, 2006, 2011)
[12]. ToBwmHy KIM i nokasHWku XOPCTKOCTi BUMIpSAIN B
AncTanbHOMY BipAini 3aranbHoi coHHoi apTepii (3arCA)
Heaaneko Big, Micus Gipypkauii, BinCTynMBLLM NPUHANMHI
5 MM Bil Hei, No AanbHil CTiHUi B AiNsSHUI, BiNbHIl Big aTe-
POCKINEPOTUYHNX ONALLIOK. BrsilLKo BBaXanu BOrHULLEBY
CTPYKTYpY, L0 BUCTYNae B NPOCBIT apTepii LoHaMeHLLe
Ha 0,5 Mm a60 Ha 50 % Bia HaBKONMLIHLOO 3Ha4YeHHs KIM,
ab0 3aBTOBLLKM >1,5 MM (3Ha4YEHHS Big MEXi MPOCBIT-iHTMA
[0 Mexi Mefia-afaBeHTvLs). HaniBaBToMaTyHe nporpamHe
3abe3neyeHHs 1arno avory 3pobuTy ToqHi BuMiptoBaHHs KIM
Ha Bigpi3Ky CTiHKM 3aBOBXKM 10 MM, reHepytoum ycepea-
HeHe, cTaHaapTu3oBaHe 3HaueHHs (SD <20) — QIMT, pm.

3a ponomoroto TexHonorii RF-QAS Bu3Haumnu napa-
METPM XOPCTKOCTi 3aranbHOi COHHOI apTepii, BUMIpsHI B
TilA camii ginsHui, e pospaxosaHo QIMT: D, Mm — giameTp
apTepii B Aiactony; po3TsxHICTb (AD); kKoediLieHT po3Tsxk-
HocTi (DC), 1/kPa; koediuieHT nogatnmeocTi (CC), mm?/klTa;
iHOEKC XOPCTKOCTI 0, 6e3p0o3MIpHMIA; iHAEKC XOpCTKOCTi B,
6e3po3amipHuin; nokansHa PWV, m/c — LBKAKICTb NynbCOBOI
xBuni; LocPsys, LocPdia, mmHg — nokanbHWi cucToniyHui
| piactoniynun aptepianbHuit Tuek; P(T1), mmHg — Tuek y
T1 — TO4Ui MaKCUManbHOTO TUCKY NMOBEPHEHOI MyMNbCOBOI
xBuni; AP — Tuck ayrmeHTauii, mmHg; iHaekc ayrmeHTauji
(Aix) [13,14].

CTaT!CTUYHMIA aHania BUKOHaMM 3a JOMOMOroi0 Mpo-
rpammn Statistica for Windows 13.0 (StatSoft Inc., CLUA;
niueHsis Ne JPZ8041382130ARCN10-J) i MedCalc 10.2.0.0.
KinbKiCHi BENMYMHW HaBEAEHO Sk CepeaHe apudMeTUiHE
(M) Ta cTaHgapTHe BigxuneHHs (SD); sKiCHi NOKa3HWKu —
Ak abcontotHy yactoty (n (%)). Ans BU3Ha4eHHs MeToay
aHaniay KinbKiCHi NOKa3HUKV Nepesipunmu Ha HopMarbHICTb
posnoginy, BukopucToBytoumn kputepin LLanipo-Birnka.
3rigHo 3 UM KpuTepiem, npu 3HadeHHi p < 0,05 poanoain
BI3HAYEHO SK TaKMI, LLO BiAPI3HAETHCS Bif HOPMAsbHOTO.
£k gaHi 3 HopManbHUM TUMOM PO3NOAINY BU3HAYMNM BiK
(p = 0,79), spict (p = 0,26), macy Tina (p = 0,08), 06Big
Tanii (p = 0,14), iHcyniH (p = 0,10), 3aranbHuii xonecTepuH
(p =0,59), NMHLL (p = 0,55), kpeatuHiH (p = 0,06), LLUKD
(p = 0,26), LQIMT (p = 0,97), RQIMT (p = 0,35), a Takox
MOKa3HWKW nokanbHoro Tucky: LocPsys (p = 0,45), LocPdia
(p=0,17)i P(T1) (p = 0,70). Jo noka3HuKiB 3 po3NOAiNoMm,
Lo Bigpi3HABCS Big HopmanbHoro, Hanexann SCORE
(p = 0,026), IMT (p < 0,001), Bigcotok xwpy (p = 0,005),
KiNbKiCTb NMayko-pokiB KypiHHA (p < 0,001), rmiokosa
kposi (p < 0,001), ingekc HOMA-IR (p = 0,049), INBLL
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(p <0,001), TT (p < 0,001), a Takox nokanbHi napameTpu
xopctkocTi (AD, D, DC, CC, a, B, PWV —p <0,001) i Tucky
(AP, Aix — p < 0,001).

Pi3HMUI KiNbKICHMX MOKa3HWKIB, IO BCTAHOBMEHI
y rpynax [OCnifKeHHs, BU3Hayanu MeTohoM Henapa-
METPUYHOI CTaTUCTUKN NS OaHWX i3 PO3MNOAINoM, SKuiA
BifPi3HABCA Bif, HOPMANLHOTO, BUKOPVUCTOBYHOUM KPUTEPIN
Mann-Whitney U test; ans agaHux i3 HopmansHUM po3no-
Ainom sactocysanu t-kputepin CTbloneHTa. KopensauinHui
aHani3 KinbKiCHUX NOKa3HWKIB BUKOHANM, BUKOPUCTaBLLK
napameTpu focToBipHocTi CnipMeHa Anst JaHux, LWo He
BiZNOBIAanNM HopmanbHOMYy po3noginy, MipcoHa — ans
napameTpiB i3 HopMarbHUM TUNOM posnoginy. Ans Bu-
SIBINEHHS ONTUMAIbHOT TOYKM PO3MOAINY KiflbKiCHUX 03HaK
(onTMManbHOro CiBBIAHOLLEHHS YyTNMBOCTI Ta Cneuu-
hiuHocTi) BukoHanu ROC-aHanis i3 nobynoBoto xapakTte-
PUCTUYHOI KpMBOI. [1Ns OLiHIOBaHHS acoLliaLii nokasHuKiB
KOPCTKOCTi CYAMHHOI CTiHKW 3 aTEPOMOI0 B KApOTUAHOMY
GaceliHi 3aiiCHUNN NOFCTUYHWIA perpecinHuiA aHani3 i3
nobyoBOK yHiBapiaHTHUX | MyrnbTUBapiaHTHUX MOAENeN
nporHoay. [laHi HaBefeHo K BigHOLWeEHHS WwaHcis (BLU) i
fosipyi iHTepsanu (41). BigmiHHOCTI BBaXanu BiporigHAMU
npw 3HaveHHsx p < 0,05.

Pe3yabTati

3-nomix 48 xBopux Ha rinepToHiuHy xBopoby 25 (52 %)
0Cib He mManu aTepoCKNEepPOTUYHOTO YPaXeHHs! COHHUX
aptepii (6e3 atepom). Y mabnuyi 1 HaBefeHO OCHOBHi
AemorpadiyHi, aHTPONOMeTpUYHiI, TabopaTopHi NOKa3HUKM
MavjeHTIB, AKNX NOAINWIW Ha rPYNK 3aNeXHO Bif HASIBHOCTI
aTepoCKNepoOTUYHOI BNSLLKK B COHHMX apTepiax. MauieHTn
3 aTepoCKNEPOTUHHUMM ONsiLLIKaMU BUSIBUNUCS CTapLLIMMK
(59,3 vs 52,3 poky, p = 0,04).

[NopiBHAHHA NapaMeTpiB XOPCTKOCTi Ta TOBLMHM KIM
npaBoi Ta NiBoi COHHWX apTepin (mabsn. 2) He nokasano
ZOCTOBIPHOI Pi3HNLi MiXK HAMW.

[ns HacTynHoro aHanisy BMKOpUCTanu HawripLi
MOKa3HUKM XOPCTKOCTI NpaBoi abo MiBOi COHHMX apTepiil.
Y pesynbrati KopensuiiHoro aHanisy B rpyni Xsopux Ha
X (n = 48) Bu3Haumnu JocToBipHi 38'a3km (p < 0,05) Biky
Ta postskHocTi (r = 0,37), DC (r = 0,42), CC (r = 0,39),
PWV (r = 0,46), iHoekciB a (r = 0,52), B (r = 0,54), LocPdia
(r = -0,4). KopensuiiHuin 38’a30K MiX BikOM i AiameTpom
apTepii He BUSIBNEHO.

BukopuctoByloun Metod KopensauinHoro aHanisy
CnipmeHa, BCTAHOBWUIM Taki KOPENALiiHi 38'A3kn Mix Mo-
Ka3HWKaMM KOPCTKOCTi Ta aHTPOMOMETPUYHUMU SAHUMK
(p <0,05): 6anom SCORE Ta giameTtpom aptepii (r = 0,33),
Aix (r=0,38), LQIMT (r = 0,49); 3poctomi CC (r=0,51), iH-
nekcom a (r=-0,48), iHoekcom B (r =-0,46), PWV (r=-0,43),
Aix (r = -0,34); Baroto Ta iHgekcom a (r = -0,31), RQIMT
(r=-0,30); obBOAOM Tanii Ta giametpom aptepii (r = 0,30).
Mg yac aHanisy kopensuin Mix NokasHUKamm opCTKoCTi
Ta naboparoprummn gaHumu (p < 0,05) He BUSBMEHO 3Ha-
YyLLOro 3B’A3KY MiX PIBHEM [IIHOKO3W, PIBHEM 3arasibHOro
xonectepury, JIMHLL, LUK® i napametpamm xopcTkocTi,
ToBLMHOK KIM (p < 0,05). BTim, BCTAaHOBWM BipOriaHi Ko-
pensuii (p < 0,05) piBHs iHcyniHy Ta po3TskHocTi (r = -0,58),
AP (r=-0,76), Aix (r=-0,70); iHgekcy HOMA Ta po3TsHoCTi
(r=-0,60), AP (r = -0,73), Aix (r = -0,65); pieHs JINBLL, i
poatspkHocTi (r=-0,47), CC (r=-0,47), ingexcy a (r=0,51),

Tabauus 1. 3aranbHa xapakTepucTuka XBOpUX Ha rinepToHiuHy xBopoby Il cTapii
B rpynax, po3rogineHnx 3a KpUTEpieM HasiBHOCTI aTEPOCKNEPOTUYHOI GMSILLKM
B KapoTMAHOMY GacemHi

Moka3sHuk, I'pyna xBopux Ha X I'pyna xBopux Ha X

ofAUHWL 6€e3 KapoTUAHOI aTepomu, i3 KapoTuaHOO aTepomolo,
BUMIpIOBaHHSA n=25 n=23

Bik, poku 52,8+124 59,3+8,8 0,04
3picT, cm 170,6 £ 12,2 170,6 £ 8,9 0,99
Bara, kr 88,7+ 17,1 851+12,3 0,47
IMT, kr/m? 305+54 292+33 0,48
O6Big Tanii, cM 959+124 95,4 +8,6 0,89
Ban SCORE 14,4 £10,3 15072 0,54
Imioko3a, MMornb/n 5111 59+1,6 0,33
IHcyniH, MkMO/Mn 12,7+£1,6,0 136+6,9 0,80
IHpekc HOMA-IR 3317 36+21 0,95
3X, mmons/n 6011 62+17 0,82
JINHLL, mmons/n 34+11 39+15 0,47
JINBLL, mmonb/n 1,9+0,8 1,504 0,40
TI, Mmonb/n 22+14 1,816 0,25
KpeatuHiH, Mmons/n 0,096 + 0,024 0,096 + 0,017 0,98
LUK®, mn/xs/1,73 m? 72,3+21,6 68,4194 0,47

[laHi chopmMoBaHO 3 BNACHWX CMOCTEPEXEHb; NS KiNbKiCHUX NOKA3HWKIB HABEAEHO CepeaHi
3HaueHHs + SD (CTaHaapTHe BiAXWUNEHHS).

Tabauua 2. MNopiBHaHHS napameTpis QIMT i nokaaHukis opcTKoCTi NiBOi Ta NpaBoi
COHHMX apTepii B 0ci6 i3 rinepToHiYHO xBopoboto Il cTagii

MokasHuk, MpaBa 3arCA Nisa 3arCA
OAMHWLi BUMipIOBaHHA

QIMT, ym 628,8+118,3 620,6 + 109,2 0,15
AD, ym 300,6 +141,3 300,5+141,4 0,87
D, MM 79+09 79+09 0,66
DC, 1/kPa 0,01+0,01 0,01+0,01 0,64
CC, mm?/kTTa 0,7+04 07+03 0,88
o, 6e3po3mipHuii 6,8+4,6 6,6+4,0 0,77
{8, 6e3poamipHuii 13,8+£92 13,3+£8,0 0,75
PWV, m/c 89+27 88+25 0,61
LocPsys, mmHg 124,0+ 18,8 12421185 0,74
LocPdia, mmHg 80,8 11,2 81,6+10,2 0,74
P(T1), mmHg 17,6 £18,4 117,4£18,3 0,42
AP, mmHg 35+48 29+34 0,70
Aix, % 32+7,0 28166 0,86

[laHi chopMoBaHO 3 BNaCHMX CNOCTEPEXEHD; 4151 KiNbKICHUX NOKa3HMKIB HaBEAEHO CepeaHi
3HayeHHst + SD (cTaHgapTHe BiAXUNEHHS).

iHgekcy B (r=0,52), PWV (r = 0,41), Aix (r = 0,44); piBHs
KpeaTuHiHy Ta posTsxHocTi (r = -0,42), DC (r = 0,35), CC
(r=0,41), inpekcy a (r =-0,48), ingekcy B (r =-0,47), PWV
(r=-0,41), Aix (r = 0,44). MNokasnuk QIMT mMaB [OCTOBIpHY
KopensLito 3 nokasHukamu xopcTkocTi (p < 0,05): po3Tax-
Hictto (r = -0,27), giametpom (p = 0,34), DC (r = 0,-0,39),
CC (r=-0,29), iHoekcom a (r=0,42), inaexkcom B (r = 0,42),
PWV (r = 0,42), — ane He maB kopensuii 3 NnokasHuKkamu
Tneky (AP, Aix) (mabnuus 3).

3a nokasHukamm QIMT i napameTpamu XOpCTKOCTI
MOpIBHANKM apTepii, B SKUX € aTepocknepoTiyHa bnsLka,
TaTi, O He ypaKeHi CTEHO3YHUMM aTepockepo3om. Buko-
puctasLun U-kputepint MaHHa-BiTHi, BusiBunv BiporigHi sip-
MiHHoCTi (p < 0,05) y xBopyx Ha I'X 3a M’'ATbMa NokasHykamm
xopcTkocTi (p < 0,05). Tak, nokasHuk QIMT BuLLmiA Ha apTe-
pisix i3 Gnswkoto Ha 12,5 % (p = 0,001), BU3Ha4MNM Takox
6inbLunin giameTp ypaxeHoi aptepii — Ha 4,6 % (p < 0,01),
6inbwwnit ingekc o — Ha 28,0 % (p = 0,04), iHpekc B — Ha
27,7 % (p = 0,04), PWV — Ha 14,7 % (p = 0,03) (mabn. 4).
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Puc. 1. Touka po3noginy Bennuntn QIMT niBoi coHHOT apTepii 3a kpuTepiem HasBHOCTI aTepocknepoTyHoi Brsiku, 3a AaHummn ROC-aHanisy.
Puc. 2. Touka po3noainy Benuunin QIMT npaBoi coHHoT apTepii 3a KpuTepieM HasiBHOCTi aTepocknepoTuyHoi BnsLwki, 3a faHumu ROC-aHaniay.
Puc. 3. Touka po3noginy BeNuYMHW aiameTpa npaBoi COHHOI apTepii 3a kpuTepiem HasBHOCTi aTepoCKNepoTUYHOI Brsilki, 3a AaHumMmu ROC-aHanisy.

Puc. 4. Touka po3noainy Biky 3a kKpuTepieM HasBHOCTi aTepoCKNepoTUyHOT brsiuky, 3a aaHumn ROC-aHanisy.

Tabauusa 3. KopensiuiiiHi 38’a3ku Mk MOKa3HWKaMu XXOPCTKOCTI Ta AeMorpacdivH1MU, aHTPONOMETPUYHUMM, NTaGOPaTOPHUMM NapameTpamu

o B __|score g HOMA__ LB pearmin___| air

RQIMT - -0,30
LamT = 0,49 - - = = - - -

AD 0,37 - - - 0,58 -0,60 047 042 -0.27
D - 033 - - - - - - 0,34
DC 042 - - - - - - 0,35 -0,39
S 0,39 - 0,51 = = = 047 0,41 -0,29
a 0,52 - -0,48 -0,31 - - 0,51 048 0,42
B 054 - -0,46 - = = 0,52 047 0,42
PWY 0,46 - 043 - - - 0,41 041 0,42
AP - - - - 0,76 073 - = -

Aix - 0,38 0,38 - 0,70 -0,65 0,44 0,44 -

[laHi chopmoBaHO 3 BNacHIX CrocTepexeHb; HaBeaeHa koedilieHT kopensuii, e p < 0,05.
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[inst noLuyky TOYKM po3noginy s NOKasHUKa TOBLLMHN
KIM 3anexHo Big HasiBHOCTI Brsitkn B 3arCA BuKoHanm
ROC-aHanis. Ak rpaHnyHmiA pieHb ToBLMHK KIM niBoi
COHHOI apTepii y rpyni 3 aTepoCKNepoTUYHOI BRSILLKO0
BW3HaYeHO BENNYMHY NMoHag 698 pm (4ytnmBicTb 65,2 %,
cneuudivnicTs 86,6 %, p < 0,01), ana npasoi COHHOI ap-
Tepii — noHag 598 pm (vyTnmBicTb 73,9 %, cneumdiyHicTb
66,6 %, p <0,01) (puc. 1, 2).

BuaHaunnu Touku posnoginy Ans Aiametpa saranbHoi
COHHOI apTepii Ta BiKy 3anexHo Bif HasiBHOCTI OnsLLKM B
kapoTugHoMy DaceliHi: Ans fiameTpa npaBoi 3aranbHoi
COHHOI apTepii y XBOpUX 3 aTepOCKIIEPOTUYHO BNALLKO0
— Ha piBHi noHap 7,94 Mm (4yTrmsicTb 59,1 %, cneumdiy-
HicTb 81,6 %, p = 0,005) (puc. 3), ans piametpa 3aranbHOT
COHHOI apTepii 3niBa — AaHi He[OCTOBIPHI. [1119 BiKy KpuTEpii
BW3Ha4YeHO Ha piBHi noHap 52,86 poky (4yTnmeictb 87,0 %,
cneuudivnicTs 58,9 %, p = 0,01) (puc. 4).

Hapani ana ouiHOBaHHSA 3anexHOCTi NOKa3HWUKIB
NOKanbHOI XXOPCTKOCTI 3aranbHUX COHHUX apTepiit Big
HasBHOCTI aTepoMu B kapoTuaHomy 6aceiHi nobyay-
Banu yHiBapiaHTHi mogeni. Pe3ynstatn HaBefdeHO B
mabnuyj 5.

Y pesynbrati MOrCTUYHOTO PErpecinioro aHanisy He
BCTAHOBIEHO 3aMEXHOCTi Mk HasiBHOH OISILLKOLO B 3arasib-
Hiil COHHIN apTepii Ta NOKanbHOK LUBMAKICTIO KPOBOOKITY,
iHOEKCaMu XOPCTKOCTi a i B, BikoM. CTaTUCTUYHO 3HaYYLLM-
MU Bynu 3B’A3KM MiXK HAsiBHOKO aTepoMOt0 Ta [iaMeTpom
3aranbHUX COHHVX apTepii, ToBLHO KIM.

[Onsa craHpapTusauii nokasuukis TowmHK KIM, gia-
meTpa 3arCA 3a BikoM CTBOPEHO MynbTUBapiaHTHI Moaeni
(mabn. 6, 7). DoBeneHo BiaCyTHICTL BNNMBY Biky Ha no-
kasHuk giametpa 3arCA (p = 0,014). BkrioyeHHs Biky o
MynbTUBapiaHTHOI MOAENi HasBHOCTI BGNALLKW B 3aranbHin
COHHIN apTepii He 3MEeHLLYe NPOrHOCTUYHOMO 3HAYEeHHS
piameTpa 3arCA. 3rigHo 3 yHiBapiaHTHOK Mogennto (6e3
ypaxyBaHHsi BiKy), Y pa3i nepeBuLLEHHS AiameTpa npaBoi
3arCA noHapg 7,94 MM BiJHOLLEHHS LLIAHCIB HasBHOCTI Ka-
potuaHoi atepomu 3binbLuyeTbest B 2,99 pasa (p = 0,0065),
a B MynbTVBapiaHTHI Mogeni (mabri. 6), Lo Bknovana Bik,
—B 2,6 pa3a (p = 0,036); npu LbOMY Bik He MaB BIpOrigHOMO
BNAMBY Ha nporHo3 (p = 0,301).

Y pasi BKIIOYEHHA B MynbTUBapiaHTHY Monenb
(mabn. 7) nokasHnka QIMT npasoi coHHoi apTepii, BTpa-
YaeTbCS AOCTOBIPHICTb BNMBY TOBLMHYM KIM Ha HasiBHICTb
arepomu. B yHiBapiaHTHiln Mogeni (63 ypaxyBaHHs Biky) y
pasi nepesueHHs QIMT cnpasa noHag 598 um BigHOLLEH-
HS1 LIAHCIB HAsiBHOCTI KapOTUAHOI aTepoMm 30iMbLUYETHCA
B 1,0066 pasa (p = 0,014), a B MynsTvBapiaHTHi Mogerni,
[le BpaxOBaHO BiK, BiJHOLIEHHS LUAHCIB HE € JOCTOBIPHAM
(81,0053 pasa, p = 0,09).

06roBopeHHsA

|neHTudikauis ocib i3 cy6kniHiYHMM aTepocknepo3om
noTpibHa Ans OUiHOBaHHS HeOoBXigHOCTI paHHLOro Me-
[VMKaMEHTO3HOrO BTPYYaHHS LIOAO 3aXMCTy CyAuH. Xo4a
HasABHICTb aTepOCKNEPOTUYHOI BnAWKN € NOTYXHUM
NPeanKTOpOM KapAioBacKyNspHOTO PU3KKY, NOTipLUEHHS
nokasHukis ToBLMHK KIM i xopcTKoCTi apTepianbHoi
CTiHKN MOXYTb OyTu 3achikcoBaHi paHilue. Tomy ix MOXHa
BU3HAYNTM SK HOBUI BaXNMBWUIA MapKep KapOTWMAHOrO
arepocknepoay [3,15].
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Tabauus 4. MNopiBHsHHS ToBLUMHM KIM i napameTpiB nokarbHOi XopcTKoCTi
CyOMH y XBOPKX Ha rinepToHiYHy xBopoby Il cTaaii 3anexHo Big HasiBHOCTI
aTepOCKNEPOTUYHOI BRSILLIKK

MokasHuk, I'pyna xsopux Ha X I'pyna xsopux HalX | %
OANHULI 6e3 kapoTnaHoi 3 KapoTUAHOD pi3HNLi
BUMipIOBaHHS aTepomu, aTepomolo,

n=25 n=23
QIMT, ym 618,8+112,7 707,5+161,1 12,5 0,001
AD, ym 303,3+117,5 2758+ 135,7 10,0 0,192
D, Mm 78+13 82+0,9 46 0,008
DC, 1/kPa 0,02 +0,01 0,01+0,01 26,2 0,090
CC, mm?/kMa 07+0,3 07+04 9,0 0,161
a, 6e3po3mipHuit 57+34 8,048 28,0 0,042
13, Ge3poamipHuit 11,6+6,8 16,1+ 9,6 21,7 0,041
PWV, m/c 8220 9,7+£3,0 14,7 0,031
LocPsys, mmHg 1224 £17,1 1238+ 17,2 11 0,817
LocPdia, mmHg 81,4+11,8 812+11,8 0,3 0,781
P(T1), mmHg 116,7+17,8 110,1£12,5 6,1 0,140
AP, mmHg 33+4,6 21+21 58,9 0,596
Aix, % 34+67 25+44 38,1 0,532

[laHi chopmMoBaHO 3 BNACHWX CMOCTEPEXEH; NS KiNbKiCHX NOKa3HWKIB HaBEAEHO CepeaHi
3HaueHHs + SD (CTaHaapTHe BiAXWUNEHHS).

Tabauua 5. MokasHuku yHiBapiaHTHUX Moaenen 3B's3ky ToBLwmHM KIM, napametpis
)OPCTKOCTI 3 HAasiBHICTIO aTepPOCKIEPOTUYHOT BNALLKN B 3aranbHUX COHHUX apTepisix

Y XBOPMX Ha rinepToHi4Hy xBopoby Il cTaaii
5% 1 P

PWV 3nisa 1,1007 0,8483-1,4284 0,4702
PWV cnpaga 1,2190 0,9544-1,5569 0,0910
D 3nisa 1,8033 0,8951-3,6334 0,0417
D cnpasa 2,9918 1,2194-7,3408 0,0065
a 3nisa 1,0392 0,8797-1,2276 0,6496
a crnpaea 1,1189 0,9622-1,3011 0,1144
B 3nisa 1,0185 0,9374-1,1067 0,6634
B cnpaga 1,0573 0,9808-1,1397 0,1157
QIMT 3niga 1,0062 1,0012-1,0112 0,0054
QIMT cnpaBa 1,0066 1,0009-1,0124 0,0141
Bik 1,0599 0,9999-1,1237 0,0506

[laHi chopmoBaHO 3 BNacHKX CNOCTEPEXEHb; HABELEHO NOKA3HWKM BiJHOLLEHHS! LLAHCIB 3i 3HAYEHHAM
95 % poBipyoro iHTepBary Ta piBHEM JOCTOBIPHOCTI.

Tabauus 6. MynbstusapiaHTHa Mogens (p = 0,0141) 3anexHocTi giameTpa 3arCA
Bifl HAsIBHOCTi aTepOCKINEePOTUYHOT ONALLKY KapoTUAHOro BaceiiHy y XBOpUx

Ha rinepToHiYHy xBopoby Il cTapii
IETELVE ) BinHoweHHs 95 % Al
WwaHcis
0,03679

D cnpasa 2,5997 1,0604-6,3738
Bik 1,0343 0,97031,1025 0,3012

[laHi copmMoBaHO 3 BNacHMX CNOCTEPEXEHb; HABELEHO NOKA3HVKM BiJHOLLEHHS! LLIAHCIB 3i 3HAYEHHAM
95 % poBipyoro iHTepeany Ta piBHEM AOCTOBIPHOCTI.

Tabauua 7. MynstueapiaHTHa mogens (p = 0,0247) sanexHocTi ToBwmHu KIM 3arCA
Bifj HAsIBHOCTI aTepOCKNEePOTUYHOI BNSLLKM KapOTUAHOrO BaceiHy y XBopux Ha

rinepToHiuHy xBopoBy Il cTaii
Mapametp BinHoweHHA 95 % Al
WwaHcis
0,09287

QIMT cnpaga 1,0053 0,9991-1,0115
Bik 1,0388 0,9737-1,1083 0,2485

[laHi copmMoBaHO 3 BNACHKX CNOCTEPEXEHb; HABELEHO NOKA3HVKM BiJHOLLEHHS! LLAHCIB 3i 3HAYEHHSAM
95 % poBipyoro iHTepeany Ta piBHEM AOCTOBIPHOCTI.
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BcTaHoBneHo, wo ToBwmHa KIM giicHo nos’sizaHa 3
MaWbyTHIMK CepLeBo-CyauHHMMM nogismu [16,17]. Brim,
nig Yac nopiBHAHHA B nonynsuii mogeni knacudikauii
iHOMBIAYaNbHOMO PU3MKY 3a KNack4HUMK hakTopamm pu-
31Ky 3 MOZENIHO, LLIO BKMtoYana TosLymHy KIM, BU3HaueHo:
knacudikallis He npu3sena A0 3HaYyLLOro MOKPALLEHHS
focnimkeHHsx Carotid Atherosclerosis Progression Study
(CAPS) ta The Paroi Arterielle et Risque Cardio-vasculaire
(PARC) [18,19]. MoyacTn Le moxe ByT NOB'A3aHO 3 TUM,
L0 py4He BUMIPIOBaHHA B B-pexuMi 4EMOHCTpYE BULLY
Cyb’eKTUBHICTb OnepaTtopa Ta He € JOCTaTHbO TOYHUM,
afpKe y 300poBKX ntoaen cepeaHs ToswmHa KIM craHoBuTb
400-750 pm, wBmAakicTb nporpecyBaHHs — 6-10 ym Ha
pik [20,21,22]. Tomy BMCOKa TOYHICTb € 0GOB'A3KOBOIO ANS
sumiptoaHHs KIM i, Hacamnepes, 1oro 3miH.

OpnwH i3 MexaHi3MiB cTaHaapTV3aLlii BUMIpIOBaHHS Mo-
kasHwkiB KIM Ta apTepianbHOi )OPCTKOCTi — BUKOPUCTaHHS
HOBITHIX @BTOMaT30BaHUX METOAIB CKMaAHOro aHanidy
CyOVMHHOI MexaHiku. HaniBaBTomaTtyHe nporpamHe 3abes-
neyveHHs Aae 3Mory pobKUTY TOUHI BUMIPKOBaHHS Ha [JOBXVHI
10 MM, reHepytloun ycepeaHeHe, CTaHAApPTM30BaHe 3Ha-
YeHHs1 i3 BKOHaHHsIM 150 BUMIptoBaHb Ha cermeHTi 3arCA
3aBaoBxkM 10 MM; BUMIptOBaHHS BiBOyBAETHCA MUTTEBO
3a [onomoro aHanidy pagiodactotHoro curHany (RF).
KinbkicTb pazio4acToTHVX 3pa3kiB Npu LisOMY BULLA (MOHAZ,
400), Hix nikceniB y BiONOBIAHOMY BiA€0300paxeHHi (Maixe
50), a oTxe NpocTopoBa po3zifbHa 30aTHICTb | TOYHICTb CUC-
Temu Ha 6a3i RF 3HauHo kpalwi. Came Taki CTaHAapTU30BaHi
BVMIPIOBaHHS MatoTb OirblUy TOYHICTb, BiATBOPIOBAHICTD,
NerKicTb BUKOHAHHSI, BiANOBIAaTUMYTb GinbLLOCTi ETanoHHNX
3HaY€Hb, LLIO BCTAHOBIEHI B CBITOBMX AOCTIMKeHHsX [20,21].

Y HalloMy JochifKeHHi NpaBa Ta niBa COHHi apTepii
[OCTOBIpHO He BiApi3HANMcs 3a nokasHukom QIMT, wo
BipOrigHO BULLWI B apTepisiX, SKi MaKOTb aTePOCKIEPOTUYHY
OnsiLLKy; BU3HAYEHi TOYKM po3noainy Ha piHi 598 um Ta
698 um BigNOBIAHO 3 BiAHOLIEHHSM LUAHCIB LOAO HasiB-
HOCTi aTepocknepoTnyHoi bnswukm ans nisoi CA —1,00062
(95 % 01 1,0009-1,0124, p = 0,024), ans npaeoi — 1,00066
(95 % Al 1,00012-1,0112, p = 0,014). Lie € 3Ha4HO MeH-
LLIOI0 MEXEH, HiX HaBeaeHe B pekomeHpallisix European
Society of Cardiology (ESC) guidelines 3HauyeHHst 0,9 Mm
ans natonorivHoi ToBwmHY KIM [10]. Y cuctematnyHomy
ornagi The Lancet Global Health 3a asTopctBom P. Song
et al. nokasaHo: 28 % oci6 Bikom 30—-79 pokiB MatoTb aHo-
manbHy ToBLMHY KIM — noHag 1 mm [5]. Tomy gopeyHum
©6yae BUKOPUCTaHHS HOMOrpaM BiAMOBIAHO A0 CTaTi Ta BiKy
AN iHOUBIgYanbHOrO BU3HAYEHHS MeXi MigBMLLEHHS NoKas-
Huka QIMT; Li Homorpamm CTBOPEHO Ha OCHOBI AaHuX, LU0
oaepxaHi y pesynsrati RF-0ocnimkeHHs CyOUHHOT CTiHKM
y 22 708 oci6 [21,22].

LLlono BMKOPUCTaHHS MOKA3HWUKIB KapOTUAHOI Xop-
CTKOCTi Mi Yac iHAMBIOYanbHOTO OLHIOBAHHS PU3KKY Ta
MOHITOPUHTY NiKyBaHHSI, BCTAHOBIMEHO OOMEXEHHs! — Bia-
CYTHICTb KOHTPOMbHUX 3Ha4Y€Hb BIAMNOBIAHO A0 BiKY, CTaTi i
apTepianbHOro TUCKY. BusiBNEHo icTOTHI BiAMIHHOCTI Npo-
Leayp Banigauii Ta OUiHIOBaHHS BiATBOPIOBAHOCTI Pi3HUX
METOAIB BUMIPIOBaHHS! MapaMeTpIiB XOPCTKOCTI, a TakoX
HEMAE METOAY, L0 BU3HAYEHMI SIK «30MOTUIA CTaHOApT»,
Ans nokarnbHoro abo perioHanbHOro BUMIpHOBaHHS! Xop-
CTKOCTI apTepiit in vivo. Lie ycknagHioe, a iHkonu 1 pobutb
HEMOXTBIM NOPIBHSHHS PE3YNLTaTIB Pi3HNX LOCTILKEHD,
LLIO BUKOHAHI 3 BUKOPUCTaHHAM pisHoro obrnagHaHHs [11].

Tomy HeoBXxiaHi HOBI JOCTIAKEHHS ANs NOPIBHSIHHS NOKa3-
HUKIB, LLO BUMIPSIHI 3@ CTaHAAPTU30BAHNMM METOAMKAMMU.

[MigBuLLEHHS XOPCTKOCTI apTepill — XxapakTepHa 03Haka
CTapiHHs1, OCKiNbky BiOMBa€E 3MiHWN MeXaHIYHNX BNaCTUBOC-
Tel apTepianbHOI CTiHKW, CMIPUYMHEHI BIKOBOK NPOCTOPO-
BOK [e30praHisaieto Ta oparMeHTaLlieo enacTuty, Lo
MPOrpecytoTh, a TAaKOX HAKOMUYEHHSM i 3MIHOK CTPYKTYpU
konareHy [23]. 3a LaHUMK HaLLOTO AOCTimMKEHHS], BinbLLiCTb
napameTpiB XOPCTKOCTi (po3TsikHicTb, DC, CC, iHgekcn ai
B, nokansHa PWV) Manu no3nTu1BHUIA KOpensLiiHuii 38's-
30K CepeaHbOI CUMK 3 BIKOM, ane He BUSIBUMM JOCTOBIPHOT
kopensuii 3 giametpom aptepint. Kpim Toro, nauieHtn 3
aTepoCKIepOTUYHO ONSILLKOKO BipOriAHO CTapLLi, Hix XBOPpi,
KOTPi HE Masnu CTEHO3YH4OTO aTepPOCKIIEPO3y.

Y npaui Lili Niu et al. nokasaHo, Lo napameTpy TOBLLK-
Hv kapotuaHoro KIM i xopcTKoCTi, 0TpUMaHi 3a fONOMOror
TEXHOMOTil yrbTPa3ByKOBOIO Pajio4acTOTHOrO BiACTEXEHHS,
MaloTh 3HaYyLLly CTAaTUCTUYHY KOPENSLLito 3 KirbKiCTIO ak-
TopiB puanky CC3 'y 160 GescumntomHmx ocib [24]. Otxe,
Lie TakoX NiATBEPIKYE, LLO HAa3BaHi aHaTOMIYHi napameTpu
MOTEHLNHO MOXYTb By TN BUKOPUCTaHI Pa3oM i3 KpUTEpIaMm
QIMT ans giarHOCTWKM Cy6KnMiHIYHOTO aTepoCKNeposy.

Mertaboniam ninigis Mae BaxnvBe 3Ha4eHHs B PO3BUTKY
KapAioBaCKyNspHUX YCKNaAHEeHb, i, 3a AaHUMKU MeTa-a-
Haniay [25], cTaHaapTHI NoKasHUKK ninigorpamu, a Takox
HEeTpaauLiVHi ninigHi Mapkepy Ta CNiBBIHOLIEHHS MinigiB
MOB'A3aHi 3 XXOPCTKICTI0 apTepiit. Tak, 3a JaH1MM aBTOpIB,
TpurniLepyuan MarTb HANCUIbHILLI acoujaLii 3 XXOPCTKICTIO
apTepiit, 4acTo noB’s3aHi 3 paHHimu ctagismmu CC3, oco-
6r1Bo B NaLjieHTiB i3 H13bkM piBHem JTTHLL. BctaHoBneHo
TaKOX, WO CMiBBIOHOLWEHHS MiNigiB 3aranoM Kpatle, Hix
OyOb-sIKMIA i3 NOKa3HWKIB OKPEMO, HaNpWKnag, CriBBigHO-
LLEHHS MiX XXOPCTKICTIO apTepilt i BigHowweHHam TI/TMBLL
Mae HavCuIbHiLWi Jokasun [26]. Y Hawwomy LOCRimKEHHi
BCTAHOBMEHO KOPENnsLiiHWA 3B'A30K MOMIPHOI cunm came
Mix napametpamm xopctkocTi Ta JTNBLL, He BusiBneHo — 3
iHLUMMW NOKa3HKMKamu ninigorpamu.

HasBHiCTb apTepianbHOi rinepTeH3ii Npuckopioe 3a-
NEXHY Bif BiKy )KOPCTKICTb CYAWH Yepe3 30iNbLUEHHS TUCKY
po3TArHeHHs. Lle cnpuunHsie npocTopoBuiA nepepo3nogin
rMafKkoM'I30BYX KMITUH CYAMH | peMOAEentoBaHHS nosakni-
TWHHOTO MaTpukey [15]. MokasaHo, Lo XOopCTKICTb apTepii
BNMMBAE Ha NPOrHO3 CepLEBO-CYANHHOI 3aXBOPOBAHOCTI
Ta cMepTHOCTI [8], BKIHOYao4M NaLieHTiB i3 rinepToHieto,
a aHTUriNepTeH3nBHI NpenapaTi 3MEHLLYIOTb XOPCTKICTb
apTepii [27,28].

pyna gocnigHukis i3 Kutato 3aiicHuna koropTHe [ocri-
[DKEHHS 3a yyacTo ocib, ctapLumx 3a 40 pokis, 6e3 nepeHe-
CEHOrO iHhapKTy Ta IHCYMbTY, apUTMIil, aTEPOCKNEPOTUYHUX
6nawok. ABTopu 3aCTOCOBYBanu Take came anapaTHe
3abe3neyeHHs Ta TEeXHOMOTIi, O BUKOPWCTaHI B HALLOMY
focnigxeHHi [29]. BctaHosunu, Wwo nokansHa PWV gocto-
BIpHO BULLA B 06CTEXEHNX i3 rinepTen3ieto (9,9 m/c npoTu
9,2 m/c y Tux, xT0 ii He MaB, p = 0,002). 36inbLueHHs Biky
Ha koxHi 10 pokiB acoLlitoBanocs 3i 36inbLUeHHM fiameTpa
Ha 0,27 MM, 36inbLueHHaM PWV Ha 1,2 m/c, nigBULLEHHSM
iHoekcy a Ha 1,34, B —Ha 2,71. [iaBULLEHHS CUCTONIYHOIO
apTepianbHOro TUCKY Ha KoxHi 10 MM pT. CT. NoB’si3aHe 3i
30inbLUeHHsM aiameTpa Ha 0,15 mm, PWV — Ha 0,35 m/c,
a-Ha0,13,B-Ha 0,15.

[Hwa rpyna gocnigHukis 3anyyuna 1847 3goposux
0Ci6 Anst po3pobreHHst CTaTUCTUYHMX Moaenen iHaeKciB
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XOPCTKOCTI 3anexHO Bif BiKy. BusiBunu, Lo Bik 3yMmOBIioBaB
53 % BapiabenbHocTi Mogyns npyxHocTi, 39 % aptepi-
anbHoi nogatnmeocTi (CC), 47 % iHpekcy xopcTkocTi B,
56 % nokanbHOI LUBMAKOCTI MynbCOBOI XBUII 3aranbHOi
COHHOI apTepii, @ apTepianbHWin TUCK cTaHoBKB e 7,5 %
BapiabenbHocTi [22]. Lli aaHi ninTeepmxyoTb HEobXigHICTb
BWKOPUCTaHHS HOMOrpam, fie BpaxoBaHo BiK, Ans iHAVBI-
[yanbHOro BUSHAYEHHS MexXi NiABULLEHHS He Tinbku QIMT,
are 1 NoKa3HWKIB XOPCTKOCTI.

Y haxosiii nitepatypi onmcaHa 3HauHa BapiabenbHICTb
cut-off 3HaueHb Loao iHaekcy xopcTkocTi B. Tak, T. Wada
etal. [30] gocnimxyBany 3aranbHi COHHi apTepii Ta BUSIBUNK,
LU0 3HAYEHHS BYLLE HiX 13 ANs LbOro NokasH1Ka po3pisHse
CTyMNeHi aTepoCcKreposy 3 YYTIMBICTIO Ta CreundiHICTIo
80 %. Y Hawomy gocnimkeHi inaexc 3 ctaHoswB 11,6 £ 6,8 B
apTepisix 6e3 onsiwkm, 16,1 9,6 —i3 Grsiwkoto; Lie Lobpe ko-
pentoe i3 pesynsrataMmy Ha3saHoro gocnimkeHHs [30]. BTim,
M. Mokhtari-Dizaji et al. [31] nosigoMuiv npo 3Ha4YHO HUKYi
3HaYeHHs! B-KOPCTKOCTi COHHOT apTepii: 6,12 — y rpyni KOHT-
ponto, 8,24 — npyu TSHKKOMY KapOTMAHOMY aTepoCKIeposi.

3a paHumu H. Beaussier et al., C. Giannattasio et al.,
CepeHe CMCTONO-AiacTonivHe PO3TATHEHHS COHHOI apTepil
craHosuno 0,360-0,424 mm y 6nawui, 0,451-0,507 mm—y
npunernin i KoHTpanaTeparnbHii cTiHkax cyauH [32,33]. Y
HaLLOMy AOCTIIKEHHI He BUMIPIOBAI MOKa3HUKM PO3TSXK-
HOCTI B 30Hi CTEHO3YKHOTO aTepPOCKNEPOTUHHOTO YPaKEHHS,
BVMIpIOBaHHS! 34iNCHUNM CTaHAapTU30BaHO, BiACTYNMBLLM
1 cm Big 30HM Bidhypkauii, Lo He € TMNOBOO ANs hopmy-
BaHHs 6nsLLky. MpoTe i Lii NoKasHUKY BUSIBUNCS HKYMMU
3a HaBefleHi pesynbraty iHwwKx aeTopis (303,3 + 117,5 ans
apTepin 6e3 bnswku, 275,8 + 135,7 — i3 GrsAwkoo).

BcraHoBunn kopensuinHuii 38'930K cepeaHboi cunu
mixx QIMT Ta BciMa JocnigKkeHMMI napameTpamMu XXOPCTKO-
CTi, @ HasABHICTb aTepPOCKNEePOTUYHOI GMSLLKM AOCTOBIPHO
acouitoBanacs 3i 30inblWeHHAM aiameTpa apTepii, nigsu-
LLIEHHsM iHaekciB a Ta B, nokanbHoi PWV, ane He mana
[OCTOBIPHOTO 3B'A3KY 3 PO3TSBKHICTIO, nokasHukamu DC,
CC. MapameTpu nokanbHOro TUCKY (TUCKY ayrmeHTaLii,
Aix) He Manu JOCTOBIPHOTO 3B'A3ky Hi 3 QIMT, aHi 3 chakTom
HasiBHoCTi BnsLuky. Lli aaHi Bignosigatots pesynsratam 6a-
raTbOX AOCHigKeHb, 1€ TaKOX BCTAHOBUIH, LLIO PO3TSHKHICT
COHHOI apTepii CyTTEBO NOB's3aHa 3 HASIBHICTIO | CTyNeHeM
arepocknepo3y [11,31,32,33]. OgHak nig Yac noricTyHoro
PErPECINHOro aHani3y M1 He BCTAHOBMIW 3aMEXHICTb MK
HasiBHOO ONSILLKOLO B 3arasibHild COHHl apTepii Ta nokanb-
HOHO LUBMAKICTIO KPOBOOBIry, iHAEKCaMM XOPCTKOCTI O i B,
BikOM; y MynbTVUBapiaHTHOMY aHanisi nuLe AiameTp npaBoi
3arCA 36inbLLUye BiIHOLIEHHS! LLAHCIB HAasiBHOCTi KapoTua-
HOI aTepoMM i He 3anexwTb Bif Biky.

BucHoOBKHM

1. Y XBOpMX Ha rinepToHiYHy XBopoby Il cTaaii Hesanex-
HO BiZ BiKY rpaH14HUMU piBHsIMY ToBLLMHY KIM niBoi 3ararnb-
HOI COHHOI apTepii Crig BBaXaTtn BeNN4MHy noHag 698 ym
(4yTnmBicTb 65,2 %, cneumdiynicTs 86,6 %, p < 0,01), ans
npaBoi 3aranbHoi COHHOI apTepii — noHaa 598 um (4yTnu-
BicTb 73,9 %, cneumdivHicTb 66,6 %, p < 0,01), 3 AKuMK
acoLitoeTbCsl HasiBHICTb aTepPOCKNepOTUYHOI BNnsLuky B
KapoTuaHomy GacemHi.

2.Y xBopuX Ha rinepToHiuHy xBopoby Il cTagii BigHo-
LUEHHs! LIAHCIB HasIBHOCTI aTepOCKNepoTUYHOT ONsiLLKA B

3anopisbkuin MeguuHnii xypHan. Tom 26, Ne 1(142), ciueHb — notuit 2024 p.

kapoTuaHomy baceiiHi 3pocTae B 2,99 pasa (p = 0,0085) 3i
30iNbLUEHHsSIM [iamMeTpa 3aranbHOi COHHOI apTepii noHas
7,94 Mm i ToBLMHYM KIM (3niBa — noHag 698 um, cnpasa —
noHaz 598 pym, p < 0,01).

3. CoHHVM apTepisiM XBOPUX Ha MiNepTOHIYHY XBOPODy
B pasi HasBHOCTI aTepOMM NPUTaMaHHi HIKUi MpyXXHO-enac-
TWYHI BNACTUBOCTI BHACNAOK 30iMbLUEHHS AiaMeTpa CyauHu
Ha 4,6 %, iHgekcy a — Ha 28,0 %, iHgekcy B — Ha 27,7 %,
PWV — Ha 14,7 %, a Takox ToBLmHM KIM — Ha 12,5 %.

MepcnekTvBM noganbLluMX AOCHiMKEeHb NONAralTb
Y BWBYEHHI NPYXHO-eNacTUYHUX BNACTUBOCTEN COHHUX
apTepil y XBOPUX Ha riNepTOHiYHY XBOPOOY B MOEAHAHHI 3
LiyKpoBMM JiabeTom.
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OpwuriHaAbHI AOCAIAXKEHHS

MatocneundiuHe OLiHIOBAHHA AKOCTi XXUTTA 3a NpoToKoAom ASTA

nicAA paAioyacToTHOI abAALi nepeACepAHUX TaxiapuTmin

A. B. fikywie®*ABCDE M. C. MopnyKHUADBPEF

HauioHaAbHUI yHIBEPCHUTET OXOPOHHM 340p0B’A YkpaiHu imeHi M. A. LLUynuka, M. Kuis

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

lMepencepaHi TaxiapuTmii CynpoBOMXKYIOTbCSH BICOKOK CUMMTOMATWUYHICTIO | MalOTb BUPaXEHUI HEraTWBHWA BNAMB Ha SKICTb
XWTTS NaUieHTiB. Y BeAEeHHI Taknx NaLieHTIB JyKe BaXMWBO BPaxXOBYBaTU He Tirnbku 00'€KTUBHI MOKa3HMKK, ane N cy6’ekTuBHE
CaMOMOYyTTS NALiEHTIB Ta iXHE NOBCSKAEHHE XUTTS. OfuH 3i cnewiani3oBaHnx ONUTyBanbHWKIB ANs OLHIOBAHHS SKOCTI KUTTS y
navieHTiB i3 CynpaBeHTPUKYNApHUMK Taxikapaismm — aHketa ASTA.

MeTa po60TH — 3ailicCHUTI NaTocneLmdiYHe OLiHIOBaHHS IKOCTI KUTTS 3a npoTokonom ASTA nicnst pagiodacToTHoi abnsuii (PYA)
nepencepaHux TaxiapuTMin Ha npuknagi nposeaeHoi PHA kaBo-TpukycnigansHoro nepetunitka (KTTT) npu TMNoBOMY TPINoTiHHI
nepeacepab.

Martepianu i metoan. Y nepiog i3 2014 go 2021 poky 135 navuieHTis, siki nepebysanu Ha nikysaHHi B 1Y «HavioHanbHWit iHCTUTYT
cepLeBO-CcyauHHOI Xipyprii imeHi M. M. AMocoBa HallioHanbHoi akagemii MeanyHuX Hayk YkpaiHuy, onuTaHi arigHo 3 aHketoro ASTA
nepen PYA KTTITi nig yac ABOX KOHTPOMbHMX BidwTiB. [Ins OLHIOBaHHS PiBHS CUMMTOMATUYHOCTI Ta BMAWBY apUTMIi Ha LLoAEHHe
XWTTA NaLEHTIB BUKOHANW CTaTUCTUYHWIA aHani3 BiANOBIAHO A0 NYHKTY 6 YaCTUHW 2 Ta YaCTWHM 3.

Pesynkrati. Y pesynbrati aHanidy ckapr BUSBUMM CTATUCTUYHO 3HaYyLLi 3MiHM B YCiX acrekTax MopiBHSHO 3 BUXIAHAM CTaHOM
(p <0,05). HanOMITHiLLi 3MiHV — LLIOAO PIBHS TPUBOXHOCTI Ta NMPOSIBIB CEPLIEBOI HEAOCTATHOCTI, 30Kpema 3aauLLKN (Mpu disnyHOMY
HaBaHTaXXEHHI Ta B CMOKOI), 3aranbHoi cnabKocTi i LWBMAKOTO BUCHAXEHHS (p < 0,0001). HameHLUi, ane Takox CTaTUCTUYHO 3Ha-
YyLLi 3MiHW, NOB’s3aHi 3 cynyTHIMKM natonoriamu (p < 0,05). MNMpoaHanidyBasLLW TPETHO YaCTWHY, BCTAHOBUIU: NS BCiX NOKa3HWKIB
3aikcoBaHa NO3MTMBHA AWHaMIKa NPOTATOM KOHTPOMBHOIO Nepiofy CroCTEPEXEHHS, Lii 3MiHWU CTAaTUCTUYHO JOCTOBIPHI.

Pesynbratu cigyats, Wo 3asasku PYA naLieHT BU3Ha4Yanm NoKpaLLeHHs SKOCTi CBOFO XUTTS, SMEHLLEHHS NOYYTTA NPUTHIYEeHHS,
BOHW BigHOBWNM (isnyHy akTuBHICTb (p < 0,0001). 3apeecTpoBaHO 3Ha4He NOMIMLUEHHS COLANbHONO XUTTS, OCKINbkW Ginblue
He Byno obMexeHb y npoBeaeHHi Yacy 3 pogudamu i gpyssmu (p < 0,0001). Kpim Toro, cnocTepiranit NOKpaLLeHHs y 30aTHOCTi
KOHLIEHTPYBATUCA i 3MEHLUEHHsI 0OMEXeHHS npaLe3naTHocTi nig Yac pobotn abo HaeyaHHs (p < 0,0001).

BucHoBku. MepencepaHi Taxiaputmii CyTTEBO BNMMBAKOTL HA SIKICTb XWTTS NALIEHTIB, @ cCaMe Ha IXHIA eMOUIHWA i isuyHNiA
CTaH, a TaKoX couianbHy iHTerpauito B cycninbcTBo. CynpaBeHTPUKyNspHi Taxikapaii 3Ha4HO NoripLuyBanm NOBCAKAEHHE XUTTS
YHYaCHWKIB [OCTIIKEHHS.

Katouogi croBa:
CynpaBEHTPUKYAAPHI
TaxiapuTMii, SKicTb
XUTTH, aHkeTa ASTA,
NCUXOEMOLLIHMIA
CTaH, KOMOPOBIAHICTb,
TPUBOXHICTb,
paaioyacrtotHa
abadLis, kKaBo-
TPUKYCMIAGABHUI
icTmyc, cumnTom,
CKapru.
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Patho-specific assessment of the quality of life using the ASTA protocol
after radiofrequency ablation for atrial tachyarrhythmias

A. V. Yakushev, M. S. Podluzhnyi

Atrial tachyarrhythmias cause highly symptomatic conditions and have a negative impact on the patients’ quality of life (QoL).
In the management of such patients, it is particularly important to consider not only objective indicators, but also the subjective
well-being of patients and their everyday life. The patho-specific questionnaire for assessing the QoL is the ASTA symptom
scale.

The aim of the work was to conduct a patho-specific assessment of the QoL using the ASTA protocol after radiofrequency abla-
tion (RFA) for atrial tachyarrhythmias on the example of performed cavo-tricuspid isthmus (CTI) RFA among patients with typical
atrial flutter.

Materials and methods. In total, 135 patients from the National Amosov Institute of Cardiovascular Surgery were asked to complete
the ASTA questionnaire before CTI RFA and during two follow-up visits in the period from 2014 to 2021. To assess the patients’
QoL, a statistical analysis was performed in accordance with the 6th part of chapters 2 and 3.

Results. When analyzing complaints, statistically significant changes were found in all aspects compared to the initial state
(p < 0.05). The most noticeable changes were related to the anxiety level and heart failure manifestations, in particular, dyspnea
on exertion and at rest, weakness and exhaustion (p <0.0001). The least but also statistically significant changes were associated
with comorbid pathologies. Analyzing the third chapter, positive statistically significant dynamics were observed in all characteristics
during the control period.

After RFA, the patients reported improvements in their QoL, decreased level of depression and restored physical activity
(p < 0.0001). There was also a significant improvement in social life, as there were no more restrictions in spending time with
relatives and friends (p < 0.0001). In addition, there was an improvement in the ability to concentrate and in the working capacity
(p <0.0001).

Conclusions. Atrial tachyarrhythmias significantly affect the QoL of patients, including their emotional, physical state and social
integration, worsening the daily lives of the study participants.

3anopisbkuin MeguuHnii xypHan. Tom 26, Ne 1(142), ciueHb — notuit 2024 p.
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MepepcepaHi Taxiaputmii, ocobnuBo Ti, Wo MaTb
napokcuamarnbHuUin nepebir i3 YacTumu peumamBamu,
CYMPOBOMKYIOTHCA BUCOKOK CUMMTOMATUYHICTIO | MatoTb
BUPaXEHWNI HEraTUBHWIA BNAWB HA SKICTb XWUTTA NaLieHTiB
[1,2,3,4]. Mig vac BeoeHHs Takux naLieHTiB AyKe BaXINBO
BPaxoByBaTW He Tinbku 00'EKTUBHI NOKa3HUKK, SK-OT pe-
3ynbratv EKT, 3miHn Ha ExoKT, BiocyTHiCTb peuuauBiB, ane
11 CyD’'eKTMBHE CaMOMOYyTTS XBOPKX i IXHE MOBCAKOEHHE
xnTTa [5,6,7,8].

PiseHb cumnTomaTuki Npu nepeacepaHux Taxiaput-
MiSX MOXe ICTOTHO BifpI3HATUCA 3anexHo Big Tuny Ta
TSDKKOCTI apuUTMii, 3aranbHOro CTaHy nauieHTa Ta HasgBHOCTI
CyNyTHiX 3aXBOPIOBaHb. BU3Ha4eHHs CTyneHs cuMmnTomMa-
TUYHOCTI @pUTMIi — BaXUBWIA €Tan A1t PO3yMiHHS BNAMBY
LIbOr0 3aXBOPHOBAHHS! Ha XXUTTS NaLieHTIB, MOXeE BNNMBaTH
Ha BMGIp MeTOpIB NikyBaHHS Ta CTPATETit0 BEAEHHS Hagani.

[1ns ouiHI0BaHHS CUMNTOMIB apUTMIl Y NaLEHTIB YacTo
BWKOPUCTOBYIOTb Pi3Hi LLKANK Ta aHKeTH, LU0 omoMararThb
BW3HAYMTN BMPAXEHICTb CKapr i iXHih BNMWB Ha SKICTb
XuTTS. [poTe po3pobreHi IHCTPYMEHTW He 3aBXauN afek-
BaTHO BPAXOBYOTb KOHKPETHI CUMMTOMM Ta iXHi Hacniak,
4acToTy W TpMBaniCTb €Mi3oAiB, a TakoX HE BPaxoByKTb
crneumndivHi nposieu.

OpuH i3 cneuianizoBaHux onuTyBanbHUKIB AN
OL|iHIOBaHHA AKOCTi XUTTS B MaLIEHTIB i3 CynpaBeHTpu-
KynspHuMu Taxikapgismu — anketa ASTA (Arrhythmia-
specific questionnaire in tachycardia and arrhythmia).
BoHa MicTUTb 3anuTaHHs, CnpsMOBaHi Ha OLiHIOBaHHA
(i3n4HOro (hyHKLIOHYBaHHS, 3aranbHOrO CTaHy 300pOB’s,
noByToBOi aKTUBHOCTI, EMOLINHOIO CTaHy Ta CoLlianbHOro
(yHKLUioHYBaHHs. Lis aHkeTa po3pobneHa Ta Bepudikosa-
Ha B LUBeuii cepeq navjieHTiB 3 pisHUMM BUZAMU apuUTMii
[9]. ASTA nepeknageHa kinbkoma MoBamu, po3pobneHo
11 ykpaiHomoBHy Bepcito [1,3,10]. 3ayBaxumo, Lo ykpa-
iHcbka Bepcis aHkeT ASTA notpebye Bepudikauii ans
NiaTBEPMKEHHN Ti BanigHOCTI.

MeTa po6otu

3giricHuTn natocneumndiyHe OLHIOBAHHS SKOCTi XUTTS 3a
npotokonom ASTA nicnsi pagioyactoTHol abnsuii nepea-
CepaHvX TaxiapuTMii Ha Npuknagi NPOBEAEHOI padioyac-
TOTHOI abnsiuii KaBO-TPMKyCNiZANbLHOrO NEpeLLniika npu
TUMNOBOMY TPINOTIHHI Nepeacepab.

Marepianu i MeToAH AOCAIAKEHHA

[ocnimxeHHs 6a3yeTbCs Ha aHani3i pe3ynbTarTi NikyBaHHS
135 naujiexTis, ik nepebyBanu Ha cTaLioHapHOMY NiKyBaHHi
B [lepxaBHii ycTaHOBI «HaujioHanbHWiA IHCTUTYT ceple-
BO-CyAMHHOI xipyprii imeHi M. M. AmocoBa HaLioHansHoi
akageMmii MeanyHux Hayk Ykpaihu» y nepiog 3 2014 go
2021 poky.

KpwuTepii 3anyy4eHHs go gocnigxeHHs — Bik Big 18 fo
70 pokiB, HasiBHICTb CTIMKOrO TMMOBOTO TPINOTIHHA Nepes-
cepab Ha vac 3giicHeHHs pagiodacToTHoi abnsuii (PYA).
KpuTepii BUKMOUEHHS 3 BOCTIOKEHHS — CUHYCOBWIA PUTM Mif
yac noyatky npoefeHHs PYA, piarHocToBaHi iHGeKLiHI
3aXBOPIOBaHHS CEPLA, iHLUMX CUCTEM Ta OpraHiB. Yci gocni-
IDKEHHS 30iACHANM BiANOBIAHO 4O NPUHLMNIB [€NbCiHCHKOI
Aeknapadii. My6nikaLlis oTpyMaHmux pesynsTaTie cxarneHa
komicieto 3 Bioetuku 1Y «HaujioHanbHuiA iHCTUTYT cepue-

BO-CyAuHHOI Xipyprii imeHi M. M. AmocoBa HauioHanbHoi
akazgemii MeaUYHNX Hayk YkpaiHuy.

PYA kaBo-TpukycnigansHoro ictmycy (KTI) BukoHa-
nu nig KOHTpOneM cTauioHapHoro aHriorpacda Toshiba,
Infinix CC (AnoHis). [ns 3giicHeHHs enekTpodisionoriyHoro
pocnimxkeHHs (E®L) Bukopuctanu yctaHosky Lab System
Pro, Bard Electrophysiology (CLUA). ins HaHeceHHs PY
€Heprii 3acTocyBanu KepoBaHi enekTpoau 3 KiHYMKOM
4 mm 3 ipurauieto. OCHOBHMI NapaMeTp ANns OLiHIOBaHHS
yeniwHocTi PYA — gocsrHeHHs ABOCNpsSIMOBaHOI Griokaau
npoBeaeHHst imnynbey Yepes KTI. KoHTponbHui Yac ans
OLIiHIOBaHHS FOCTPOro peLyansy cTaHoBMB 30 XBUMUH Nicns
oCTaHHbOI annikauii [11,12,13,14]. Y Bunagaky BioHOBNEHHS
npoBeaeHHs Yepes KTl HaHocunm gogatkoBi annikawii, ne-
pesanyckany KOHTPOmnbHWA Yac [15). MauieHTamu 3gincHmunm
TpU KOHTpOrbHUX ornsigu: nepeg PYA (n = 135), yepes 1
micsupb (n = 122), yepes 1 pik (n = 81).

Yci nauieHT onuTaHi 3a aHkeToro ASTA nig yac ycix
KOHTPOMbHMX Bi3WTiB. [INs OLiHIOBAHHS PiBHS CMMTOMa-
TWYHOCTI Ta BNAMBY apUTMIi Ha LLIOAEHHE XUTTA NaLjieHTiB
BUKOHaNu CTaTUCTUYHWIA aHani3 BigMoBIAHO A0 MyHKTY 6
YaCTWHM 2 Ta YacTuHu 3.

[ns matemaTMYHOro onpauloBaHHS pe3ynbTaTiB
cTopunu 6asy faHux y nporpami Microsoft Excel. Mig yac
CTaTUCTUYHOTO aHanisy BUKOPUCTanW NPOrpamMHUI naket
Statistica 13.0 (Trial version). [ins nepeBipku BignosigHo-
CTi po3noginy AaHUX HopMaribHOMY 3aKOHY 3acTOCyBanm
Shapiro-Wilk test. Mixrpynosi BiaMiHHOCTI KinbKiCHUX JaHUX
ouiHunm 3a gonomoroto Student’s t-test. CtatucTiyHo Bipo-
riQHOK0 BBAXAnM NuLLE Taky PisHWLLO, Lo Aocsrana piBHS
3HaYyLLOCTi He MeHwwe Hix 95,0% (p < 0,05).

Pe3yabTati

Ha puc. 1 HaBegeHo aHani3 cTaHy nauieHTiB nig Yac 3sep-
HEHHs! BiAMOBIAHO A0 NYHKTY 6 YacTuHu 2 aHkeTn ASTA.
Mig yac getanbHOro ornsgy BUXIGHOMO CTaHy NavuieHTiB
BI3HAYMNK, LU0 HaNOLUMPEHilLa Ta HaBMpasHiLla ckapra
— Ha TpUBOXHICTB. [i 3ayBaxunn noHag 90 % navjieHTis, a
OTKE MOXHa MPUMYCTUTML, LLO Ha XBOPUX i3 NepeacepaH Mu
TaxiapUTMiSIMK NEXWUTb BEMNUKUIA NCUXOEMOLINHWIA Tarap.
Takuin BUCOKWIA PiBEHb TPUBOXHOCTI CBiAYMTb, LU0 nauj-
€HTU NEePEXMBAOTb NCUXOMONIYHI TPyOHOLLI Ta eMOLAHNA
ANCKOMEOPT.

Cy6'ekTVBHI NPOsiBM CEPLEBOI HEAOCTATHOCTI — Apyra
3a 4acTOTOK BUSIBMEHHS rpyna cumntomis. Lli nposisu
BKITIOYAKOTH 3aranbHy cnabkicTb, sKy 3adikcyBanu B no-
Han 78 % BWNAAKiB, LUBWOKE BUCHAXEHHS, BUSHAYEHE B
76 % onuTaHWX, 3aauLLKy, Ky nig Yac gisuuHoi poboTy
BiguyBamu 63 % naujeHTis, y cnokoi — 65 %. Kpim Toro,
48,1 % navjeHTiB CKapXXUNCs enisoanyHe 3anamMopOYEHHS.
MoHap 33 % onuTtaHux NOBIAOMMMN, L0 3anaMOPOYEHHS
Y HWX BUHMKAIO Mif Yac NapoKCM3MIB MOPYLLEHHS pUTMY.
3a3Haummo, Lo B 060X rpynax nawieHTis He 3acikcoBaHo
BUMaZKV BTPATW CBIJOMOCTi BHACMIZOK apUTMii.

Kpim Toro, HaLLMyHOYKOBI MOPYLLEHHS PUTMY CYTTEBO
BNMMBaNM Ha LLOAEHHE XMTTS naLlieHTiB. Liei Bnnus owiHn-
V1 32 4ONOMOTot0 YacTuHy 3 npotokony ASTA. Pesynsraty,
LLIO OfiepXKani, HaBe4eHO Ha puc. 2. BusHaumnm, Lo Haino-
LUMPEHILLIi CKapTV NOB’S3aHi 3 NCUX0EMOLLINHIM CTPECOM. YCi
nawjieHT 3ayBaXunu MoripLieHHs skocTi xuTTs, 89,6 %
oci6 novyBanucs npurkiveHnmmn, 84,6 % manu 3aransHe
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Puc. 1. CTyniHb BNNKBY NpOsIBIB apuTMii Ha SIKICTb XUTTS Nif Yac NepPBMHHOTO 3BEPHEHHS, 3riaHO 3 aHkeToto ASTA nn. 2-6 (n = 135).

2

ObMmexeHHs B pobori

lNoBepniHka 3 pognyamm

\‘!

MoBepiHka 3i 3HaOMUMKN

MnaHyBaHHs

[~
-
w

di3nyHa aKTUBHICTb
3paTHICTb KOHLEHTpyBaTHCA 1 19
MpurHiveHHs
PosgpatyBaHHs 7

CoH nopyLueHni

CrateBe XuTTa

Ctpax cmepTi

AuTTa noripwunock 6
3aHenoKOEHHs

0% 10%

W TakK, oyxe CuUnbHO

-
-

©w
©o

30 55 [
40 » I

90 %

| Hi

100 %

57 | I -
83 [

37 4o [N N
. 50

3 37 | I N
2 32 | N -

s [
7 « I

39 4 I
84 35

20% 30% 40% 50% 60% 70% 80%

TaK, JOCUTb CUINBHO TaK, 10 NEeBHOI Mipu

Puc. 2. CTyniHb BNWBY NposiBiB apuTMil Ha SKICTb XUTTS Mif Yac NEPBUHHOTO 3BEPHEHHS, 3riAHO 3 onuTyBarbHUkoM ASTA, u. 3 (n = 135).

BiguyTTs TpmBoru. ba bGinblue, 68,1 % xBopux 3a3Hanu
CTpaxy nepea CMepTio Yepes HasBHy apuTMito. AHani3
pesynbTaTiB TakoX MoKasaB BMIMB Ha coujanbHe XUTTS
OMNUTaHUX, OCKINbKM MoHad 74 % Big4ynum 0OMEXeHHs B
NpoBefeHHi Yacy 3 poanyamu, a noHag 57 % — i3 Apy3amu.

Y pesynbrati aHanidy aHket, 3anoBHEHWX NauieH-
Tamu yepe3 1 micaup nicns PYA (puc. 3, 4), Buasunu:
TPUBOXHICTb 3anuilanacs Mamke Ha ToMy CamoMy piBHi,
cTaHoBnsYM 86,9 %. OaHak iHLWi cuMnTOMK, NOB'A3aHi 3
nposiBaMW CYNyTHIX 3aXBOPtOBaHb, 3HAYHO 3MEHLLIMIINCS.

3anopisbkuin MeguuHnii xypHan. Tom 26, Ne 1(142), ciueHb — notuit 2024 p.

Hanpwknag, enisogn 3anamMmopoyeHHs, O He Masu YiTkoi
npuynHK, Ginblie He TypByeanu noHag 71,0 % nauieHTis,
a 3anamopoYeHHs, BUKMWKaHi apuTMieto, He dikcysanu B
93,4 % Bunagkis.

Iig vac ouiHIOBaHHS BNNMBY apUTMii Ha NOBCAKAEHHE
KUTTS, BUSBUNK: 88,5 % naLjieHTiB BU3HAYMUIMN NOMIMLIEHHS
akocTi xutTa. [Ansa 86,1 % i3 umx ocib nokpaLumnacs Takox
MOXMMBICTb 3aiMaTUCs (i3NYHOI aKTMBHICTHO. MNavieHTn
cTanm 6inblue yBary npuainaTi poguyam (noHag 67 %) i
apy3am (noHag 81 %). OpHak piBeHb 3ararnbHOro 3aHero-
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Puc. 3. CTaH nauieHTiB yepe3 1 micsip, 3rigHo 3 aHkeToto ASTA nn. 2-6 (n = 122).
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Puc. 4. CtaH naujeHTia Yepes 1 Micsiub, 3rigHo 3 aHkeTor ASTA, 4. 3 (n = 122).

KOEHHS 3anuLiaBcs BUCOKUM i ctaHoBUB 73,0 %, a cTpax
nepes cMepTio 3anuiuascs BiguyTtHum ans 70,5 % naui-
eHTiB. L|i fani ceigyath Npo iCTOTHWIA BNIMB NapoKCcuamia
nepeacepaHuX TaxiapuTMin Ha i3nYHWIA CTaH i coLlianbHi
B3aEMWHM MaLlieHTiB. 3ayBaXMMO, L0 NCUXOEMOLINHUIA
CTaH He MoKpaLLUMBCS MPOTSroM NepLIoro Micsius nicns
NiKyBaHHS.

Ha ocTaHHbOMY KOHTPOMNbHOMY BIi3uTi Yepe3 1 pik
(puc. 5, 6) BU3HAUMNM ICTOTHE 3HKEHHS! PIBHS TPUBOXHO-
CTi B naulieHTiB, agxe BiH ctaHoBMB nuwe 40,7 %. Tinbku

22 ISSN 2306-4145 http://zmj.zsmu.edu.ua
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24,7 % nauieHTiB BigvyBanu 3aauLLKy Mig yac ¢isnyHoro
HaBaHTaxeHHs, y cnokoi — 9,9 %. bink y rpyasx Typbysas
17,3 % XBOpWX; iIMOBIPHO, BiH MOB'A3aHWIA i3 CYNYTHLOI0
MaTosorield KOPOHAPHOTrO pycna. 3anamopOYEHHs He
3apeecTpoBaHi y 84,0 % nauieHTiB, a Ti, O CMPUYUHEHI
apuTMmieto, — nuwe y 6,2 % BUNagakis.

Y NOBCAKAEHHOMY XWTTi BU3HAYMUIIN aHarOoryHy AnHa-
Miky: noHag 71 % nauieHTiB He Manu obmexeHb y poboTi
ab0 Hae4aHHi, Anst noHag 91 % disnyHa akTUBHICTb cTana
BinbHo. Kpim Toro, BinbLue Hix 91 % onuTaHux BU3HAYM-
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Puc. 6. CtaH naujeHTia yepes 1 pik 3rigHo aHkeTn ASTA Y. [l (n=81).

NV NONINLWEHHS AKOCTi XUTTS, i 86,4 % nosigomunn npo
3MEHLLEHHS PiBHSA po3apaTtyBaHHsi. [poTe piBeHb TPUBOX-
HOCTi 3anuLLaBcs BUCOKUM, NepeBuLLytodmn 69 %, a cTpax
cmepri Bu3Haumnu B 50,6 % Bunagkis. Lie moxe cBiguntu
npo TpUBanun BNAUB NEPEACEPAHUX TaxiapuTMii Ha
MCUXOIOTYHMIA CTaH NaLlieHTiB, NiATBEpIKYE HEOOXIQHICTL
HaCTYMHWX Bi3NTiB.

pachiyHO AnHaAMIKY SKOCTi XWTTS NaLiEHTIB MPOTAroM
nepiogy criocTepexeHHs HaBeaeHo Ha puc. 7 8. [letanbHui
aHani3 JaHwvx, Lo HaBedeHi Ha UmMx diarpamax, nokasas:
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HabinbLUi 3MiHW 3achikCOBaHO LLOAO BIAMOBIAEN Ha 3anu-
TaHHs Ta CTaHu, ki cnodaTtky 6ynn Ha HaNHKYOMY piBHI
Ta MoripLUyBanucs Yepes MopyLLUEHHSI CEPLEBOMO PUTMY.
BusiBneHi natepHu Ta TeHAEHLii MOXyTb PO3KpUTY, SKi
acnekTv Bynu HanbinbLL BPa3nuBMMM A0 3MiH i 3@ SKMMM 3
HUX BU3HAYUIM NONIMNLLEHHS NiCns NikyBaHHS.

Mig vac aHanidy ckapr, siki ouiHUNW BiANOBIOHO A0
npotokony ASTA npoTsroM nepioay CNocTEPEXeHHs, BCTa-
HOBUIM CTaTUCTUYHO 3HAYYLLi 3MiHM 3a BCiMa acrektamu
MOPIBHSHO 3 BUXigHUM cTaHoM (p < 0,05). HainomiTHiLwi
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3MiHM — LOAO PIBHSA TPUBOXHOCTI Ta NMPOSBIB CepLEBOi
He[oCTaTHOCT, 30KpeMa 3aauLLKK (Mpu i3YHOMY HaBaH-
TaXEHHi Ta B CNOKOI), 3aranbHoi cnabKocTi i LWBMAKOrO BUC-
HaxeHHs (p < 0,0001). HalimeHLLi, ane Takox CTaTUCTUYHO
3HaYyLLi 3MiHW, MOB’A3aHi 3 CynyTHIMM NaToNorisMm, SK-0T
i3 XPOHIYHMM KOPOHAPHUM CUHAPOMOM, BOHM CTOCYBanucs
HaMMOLUMPEHILLOrO CUMNTOMY, LLO BWU3HAYaloTb NpU LN
natonorii, — 6onto B rpyasix (p = 0,004).
MpoaHanisyBaBLLUK TPETHO YacTuHY aHkeTMASTA, BCTa-
HOBWM: 32 BCiMa NOKa3HWKaMu CrocTepirany No3UTUBHY
[JMHaMIKy MPOTSFOM KOHTPOITBHOTO Nepioay CNOCTEPEXEHHS;
Ui 3MiHM CTAaTUCTUYHO AOCTOBIPHI MOPIBHAHO 3 BUXiQHWUM
CTaHOM (Ha nepLuomy Bi3uTi). Pesynbratn ceigyatb, Lo
3aBaskv PYA nauieHTy Biguynm 3HauHe NOKpaLLEeHHS SKOCTi
xnTTs 3aranom (p < 0,0001), y HUX 3MEHLLMNOCS 3aranbHe
noYyTTs NpurHiveHHs (p < 0,0001), xeopi BigHoBMNM diany-
Hy akTuBHICTb (p < 0,0001). Kpim Toro, cnocTepirany 3HauHe

MOKpaLLEHHs! COLianbHOMO KOMMOHEHTA XWTTS, OCKiNlbKM
6inblwe He Byno obMexeHb y NPOBEAEHHI Yacy 3 poau-
yamu (p < 0,0001) i gpysamu (p < 0,0001). 3adikcyBanm
noninLUeHHs 30aTHOCTI KoHUeHTpyBaTucs (p < 0,0001), i ue
MO3HAYMINOCS Ha 3MEHLLEHHI 0OMEXEHHS NpaLe3aaTHOCTi
nig Yac po6oTu abo HaBYaHHS, LU0 3adpikcoBaHi nig Yac roc-
nitanisauii nepes PYA (p < 0,0001). BusiBunu nokpaLleHHs
cHy (p < 0,0001), 3MeHLUEHHs po3nafiB CTaTeBOro XUTTS
(p<0,0001), sii BU3HA4aNM NaLieHT Nepes paguKansHUM
NiKyBaHHSAM.

06roBopeHHA

3aranom anketa ASTA nokasana BWUCOKY HafifHICTb i
BanigHicTb. Llei onuTyBanbHUK PO3LIMPIOE MOXMMBOCTI
BUSIBMEHHS HAWMOLLMPEHILLMX | TUMOBUX CUMMTOMIB, Jae
3MOry JOCArTM BUCOKOI YyTnnBocTi [16]. HesBaxaroun Ha
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Te, LUO B LUKany CUMNTOMIB BKITOYEHO HEBEMWKY KiMbKICTb
ckapr, BoHa 30epirae JOCTaTHIO CNeLMAiYHICTb ANs Pi3HUX
hopm apuTmii. Haato Mano enemeHTiB MOXE NPU3BECTU
[0 BTpaTV BaXnumBoi iHpopmalii, a 3abarato enemeHTis
MOeE 3p0obUTY aHKETY CknagHoto [17].

Lle pocnimkeHHs — ogHe 3 nepLumx, Ae OuiHioBanm
MCUXOMETPUYHI XapaKTEPUCTIKM YKpaiHCLKOT BepCii onuTy-
BanbHuka ASTA. PesyniraTi nokasanu, Lo OnuTyBarnbHUK
ASTA moxe 6yTn BUKOPUCTAHWI SIK IHCTPYMEHT ANs OAHO-
BVIMIPHOTO OLiHIOBAHHSA CUMMTOMIB | IKOCTi XUTTS.

Mporte Leit npoTokon Mae 6yTv BUKOPUCTaHWIA Bigno-
BiAHO 00 cneumdiyHoi cuTyallii, amke OKpeMi navieHTy
He BifuYyBanu sIBHWX CUMMTOMIB, MOB'SA3aHNX 3 apUTMIEID,
a OTXe He MOrMM JOCTOBIPHO 3aMOBHUTW aHKETY. Tak, y
nonepeaHix AOCTIMKEHHSX, Ae NaLieHTiB onuTyBanm npo
obMexXeHHs 30aTHOCTI A0 npali, AeskKi 3 HUX BU3HAYMNK
TPYAHOLLi Yepes neHcinHuii ctaryc [18].

|HBa3MBHI BTpyYaHHS MOXYTb MOBHICTIO efiMiHyBaTh
apuTMito abo 3MEeHLLYBaTU CUMNTOMATUYHICTb i3 HAacTyn-
HUM MEeOMKaMEHTO3HUM NiKyBaHHAM, iHOZi Lie MOXe ne-
penbavary TpuBany Tepanito s NofereHHs CUMMTOMIB i
MOKpPALLEHHs AKOCTi XWUTTS navieHTa [19]. 3amicTb akUeHTy
TiNbKM Ha pesynbratax AOCHigXeHb, TOIOBHOK METO
mae 6yTv noninwueHHs 1o6pobyTy nawieHTa, nonerieHHs
ab0 KOHTpOMNb cMMNTOMIB. [UTaHHSA nonsrae B TOMY, Yn
MK fiKyemo nauieHTa, a He nuwe EKI [20]. Pesynbraty,
OfepXKaHi nig Yac JOCNIKEHHS, NoKasanu: OLiHIOBaHHS
cy6’ekTBHOMO 10OPOBYTY MaE BaXnMBe 3HAYEHHS ANst
BUBYEHHS TAXXKOCTI 3aXBOPIOBAHHS Ta BU3HAYEHHS edpek-
TMBHOCTI Tepanii. Lli AaHi 4ONOBHIOTL BUCHOBKW iHLLUX
gocnigpxeHb [5,21].

BucHoBKH

1. MepencepaHi TaxiapuTMii CyTTEBO BMNMBaKOThL Ha
AKICTb XWUTTS NALEHTIB, BKITKOYAOUM iXHill EMOLINHUN | (i-
3WYHUI CTaH, a TaKOX CoLjiaibHy iHTErpaLito B CycrinbCTBo,
OCKirNbKW Malibke BCi NaLieHTU BigdyBanu xoda 6 oauH i3
CUMMTOMIB, LLIO HAaBeAeHi B aHKETi.

2. MNepepncepani TaxiapuTmii 3Ha4yHO noripLuysanu
NOBCSKAEHHE XWUTTS y4acHUKIB JocnimkeHHs. Lie cBiguntb
MPO 3HAYYLLWA BMIMB HAALLTYHOYKOBUX NOPYLLEHb PUTMY
Ha SiKiCTb xunTTS. HanbinbLue noninweHHs cnocTtepirany 3a
TUMK MOKa3HUKamy, Lo Bynu HalnoLLMpeHiMMn B nayi-
€HTIB i HanbinbLLe ix TypOyBanu. Tomy 3po6MnM BUCHOBOK,
LLO Lii CUMNTOMM NMPSIMO MOB’i3aHi 3 Napokcu3Mamm nepes-
cepaHux Taxiaputmin. Ocobnvsy yBary cnig NpuainuTyh
MCUXOEMOLLIIHOMY CTaHy, sIKiiA 0COBNMBO CUMBHO BNNMBaB
Ha nawieHTis.

3. Micnsa PYA 3apeecTpoBaHo iCTOTHE MOMIMLWEHHS Ta
3MEHLLEHHS PIBHSI MCUXOIONYHOTO HAaBAHTAKEHHS.

MepcnekTuBu noganblumMx gocnimkeHb. OCHOBHWIA
HanpsiM HacTyMHUX LOCMILKeHb — nepesipka TOYHOCTI
Ta HaginHOCTI yKkpaiHcbkoi Bepcii aHkeTn ASTA Lwinsxom
MOPIBHSAHHA Ti pesynbTaTiB 3 AaHUMK, L0 OAepXaHi 3a
iHLUMMKW NPOTOKOMaMu, BU3HAHUMK 1 HAyKOBO NiaTBep-
[DKEHUMW, ANS OLIHIOBAHHS SIKOCTi XMTTS navieHTis. Cepen
TaKuX NPOTOKONIB BapTO Haronocuth Ha U22 ta SF-36, Wwo
MaloTb 3HAYHWI [OCBIL 3aCTOCYBaHHS, LUMPOKO BU3HaHI B
MeaunYHin cninbHoTi. Mepesipka ykpaiHcbkoi Bepcii ASTA
Ha BiANOBIAHICTb iHWIMM NPOTOKOMaM AacTb 3MOry OTpu-
matu 6inbl NOBHE Ta 00’€KTUBHE YSBMEHHS NPO BMWB

3anopisbkuin MeguuHnii xypHan. Tom 26, Ne 1(142), ciueHb — notuit 2024 p.

nepeacepaHux TaxiapuTMin Ha SKICTb XUTTS xBopux. Lli
MOPIBHAHHA MOXYTb MOKa3aTW CMiMbHi W BiAMIHHI pucu
Pi3HUX METOAIB OLIHIOBAHHSA, CMPUATUMYTb YAOCKOHA-
NEeHHIo NpoLecy AiarHOCTUKK Ta MikyBaHHS. Takui nigxig
CNPUATAME MiABULLEHHIO AKOCTI MEAMYHOI AonomorK Ta
[acTb TOYHiLy iHGopMaLilo Ans nikapis i HaykoBLIB Yy
ranysi kapgionorii.
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OpwuriHaAbHI AOCAIAXKEHHS

NepionepauinHe 3He60AOBaHHA B TOpaKanbHiu Xipyprii

Ta Nno6iuHi epeKTH B paHHbOMY nicasonepauiuHomy nepioai
I. B. MoHsAToBCbKA®*BP C, 0. Ay6poB®AF, M. A. MoHsAToBCbKMH®E, C. 0. Cepepa®®,
M. B. AeHuciok@BC, C. B. YepHaeB®@EE, A, 0. Kotaap®F

HauioHaAbHUI MeanuHKMIA yHiBepeuTeT imeHi 0. 0. boromonbugs, M. Kuis, YkpaiHa

A - KOHLIEMNLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

Meta po60Tu — BUBYEHHS BNAMBY Pi3HNX METOAMK NepionepaLiiHoro aHecTe3ionoriYHoro 3abesneyeHHs Ha YacToTy nicnsone-
paLiiH1X yCKNaaHEHb Y NaLlieHTiB 3 OHKOMOTYHNM 3aXBOPKOBAHHSAM flereHb Nicns TopakoToMii.

Marepianu i meToau. Y focnimxeHHi B3anu yyactb 157 nauieHTis, Skux noginunv Ha 4 rpynin. Xsopi 3 rpynu multimodal analgesia
(MA), 3rigHo 3 koHuenuieto preemptive analgesia, otpumysanu 1000 Mr napaueTamony B/B 3a 1 roguHy [0 po3pisy, a Takox iM
B/B BBEEHO AekckeTonpodeH 50 Mr; y nicnsionepaLiiHomy nepiogi AeKcKkeTonpodeH i napaLleTamon BBOAUMM KOXHI 8 roauH;
enigypanbHe 3He6ontoBaHHs nepeadadano BBegeHHs 40 Mr 2 % poadnHy nigokaiHy Npy BCTaHOBMEHHI kaTeTepa, B nicnsionepawin-
HOMY nepiogi — ponisakai 2 mr/mn (6—14 mn/rog). MauieHtam i3 rpynu thoracic epidural anagesia (TEA) 3giiicHunu enigypanbHe
3HebontoBaHHs — BBeeHOo 40 Mr 2 % posunHy nigokaiHy Npy BCTaHOBMEHHI kaTeTepa, B nicnsionepawinHomy nepiogi — ponisakai
2 mr/mn (6-14 mn/rog). XBopum i3 rpynu preemptive analgesia (PA), 3rigHo 3 koHuenLieto preemptive analgesia, Beeaero 1000 mr
napaueTamory B/B 3a 1 roguHy [0 po3pisy, a Takox BOHM B/B OTpuManu aekcketonpodeH 50 mr; y nicnsionepaLinHomy nepiogi
[JekckeTonpodheH i napaveramon BBOAUINM KoxHi 8 roguH. MauieHTu i3 rpynm control (C) ans nicnsionepaLiiHoro 3HebomntoBaHHs
onepxysanv B/B aekcketonpodeH 50 mr. Akwo 60nboBUiA CHAPOM CTaHOBKB NoHaa 50 MM 3a Bi3yanbHOK aHaroroBoko LUKa-
1010, MawjieHTam ycix rpyn npuaHadanu po3unH mopdiHy 10 mr B/m. JocnimkeHHs nepeadadano peectpauiio NobiYHnX sBuLL y
nicnsonepawiinHoMy nepiogi.

Pesynkratu. Y nicnsonepauiiHomy nepiogi ycknagHeHHs 3adikcysanu y 61 (38,85 %) i3 157 nauieHTiB. YacToTa ycknagHeHb y
rpyni MA craHosuna 10,8 % Big 3aranbHoi KinbkocTi navieHTi, B rpyni TEA — 12,7 %, PA - 6,4 %, y rpyni C — 8,9 %. Haivacriwa
ckapra B navieHTis rpynu TEA — Ha ceepBix y micwii iH'exuii (13,5 %). Y nauieHTis rpynu PA BU3Hauunm JOCTOBIPHO MEHLLY KinbKiCTb
ycKrnagHeHb nopieHsaHO 3 rpynoto TEA (p = 0,035). He BCTaHOBUM CTATUCTUYHO 3HAYYLLOT Pi3HML 3@ YacTOTO MPOSIBIB HYAOTU
abo 3aTpumku cevi B navieHTiB ycix rpyn (p > 0,05). He BUSIBUNM Takox pisHUML 3a KinbKiCTHO BUNAZKIB NETEHEBNX YCKMNaHEHD
3anexHo Bif MeToAy nepionepaLiinHoro sHebontoBanHs (p > 0,05). Y 31 nauienta (75,6 %) i3 rpynu PA ycknagHeHHs He BUSIBMEHi;
Lie 3HauyLLo BiapisHsie Lo rpyny Big rpyn TEA (p = 0,021) i MA (p = 0,039).

BucHoBku. BukopuctaHHs komGiHaLii napauetamony Ta fekckeTonpodeHy B nepionepaLiiHoMy nepioi CNpusie 3MEHLLEHHIO
(p=0,035) 3aranbHoi KinbkocTi NicnsionepaLliiHnX aHeCTE3i0NOrNYHNX YCKNaaHEHb MOPIBHAHO 3 3aCTOCYBaHHSAM JULLE TopaKasb-
Hoi enigypanbHoi aHanresii. MynstumogansHuii nigxia, Wwo nepenbadae noeaHaHHs enigypanbHoro 3abeanevdeHHs Ta BBELEHHS!
napawertamony i AeKCKETONPogeHy, He Npu3BOAUTL A0 3MeHLeHHs (p > 0,05) 3aranbHoi 4acToTu ycknagHeHb NOPIBHSHO 3
naujieHTamu 6e3 enigypanbHoro 3He6OoMoBaHHS.
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3Heb6OAtOBaHHS,
YCKAGAHEHHS,
MYABTHMOAAABHA
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3HEOONOBAHHS,
TOPaKOTOMifl.
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Perioperative pain management in thoracic surgery and side effects
in the early postoperative period

H. B. Poniatovska, S. O. Dubrov, P. L. Poniatovskyi, S. O. Sereda, M. V. Denysiuk,
S. V. Cherniaiev, A. 0. Kotliar

Aim. To study the impact of various methods of perioperative pain management on the frequency of postoperative complications
in patients with lung cancer after thoracotomy.

Materials and methods. The study involved 157 patients who were divided into 4 groups. Multimodal analgesia (MA) group:
according to the concept of preemptive analgesia, patients received 1000 mg paracetamol IV 1 hour before surgery and
50 mg dexketoprofen 1V; in the postoperative period, dexketoprofen and paracetamol were administered every 8 hours as
well as epidural analgesia: 40 mg of 2 % lidocaine solution after a catheter was placed and continuous ropivacaine infusion
at a dose of 2 mg/ml (6-14 ml/h) in the postoperative period. Thoracic epidural analgesia (TEA) group: epidural analgesia:
administration of 40 mg of 2 % lidocaine solution after catheter placement, continuous ropivacaine infusion in the postoperative
period at a dose of 2 mg/ml (6—14 ml/h). Preemptive analgesia (PA) group: according to the concept of preemptive analgesia
— 1000 mg IV paracetamol 1 hour before surgery as well as 50 mg IV dexketoprofen; in the postoperative period, dexketopro-
fen and paracetamol were administered every 8 hours. Control group (C): patients received 50 mg IV dexketoprofen for post-
operative analgesia. If the severity of the pain syndrome was more than 50 mm according to the visual analogue scale (VAS),
patients of all groups were given 10 mg IV morphine. The study involved the registration of side effects in the postoperative
period.

Results. Among 157 patients, complications in the postoperative period were observed in 61 patients (38.85 %). The fre-
quency of complications in MA group was 10.8 % of the total number of patients, in TEA group — 12.7 %, PA- 6.4 %, and in C
group — 8.9 %. The most common complaint among TEA group patients was injection-site itching (13.5 %). PA group patients
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had a significantly lower number of complications compared to TEA group (p = 0.035). There was no statistically significant
difference in the frequency of nausea or urinary retention in patients of all groups (p > 0.05). No difference was noted in the
number of pulmonary complications depending on the method of perioperative analgesia (p > 0.05). 31 patients (75.6 %) of
PA group did not have any complications, that was significantly different from TEA (p = 0.021) and MA (p = 0.039) patient

groups.

Conclusions. The use of paracetamol and dexketoprofen combination in the perioperative period allows to reduce (p = 0.035)
the total number of postoperative anesthetic complications compared to the use of only thoracic epidural analgesia. The use of
a multimodal approach combining epidural analgesia and administration of paracetamol and dexketoprofen does not reduce
(p > 0.05) the overall frequency of complications compared to patients without epidural analgesia.

B Ykpaini 3a 2021 pik 3apeectpoBaHo noHag 10 tucay
BUNaAKIB 3M0sIKICHX HOBOYTBOPeHb (3H) Tpaxei, OpoHxiB
i nereHb; 53,8 % nauieHTiB NiCnsi BCTAHOBNEHHS AiarHo3y
He npoxunu opHoro poky [1]. 3H Tpaxei, GpoHxiB i nerexb
nocigatoTb neplLue Micle cepen OCHOBHWX 5 HO30MOMYHUX
¢opm 3H y yonosikie Bikom Big 30 0 54 pokiB, @ TaKOX iM
HanexuTb nepLie Miclie y CTPYKTYpi CMEpTHOCTI YOMOoBIkiB
Bikom 30—74 poku [1]. He3saxatoum Ha CTPIMKMIA PO3BUTOK
METOAIB AjarHOCTUKM Ta NikyBaHHS OHKOMOMYHNX 3aXBOPIO-
BaHb, nepeabayaiots, oy 2023 poui B CrnonyyeHux LLtatax
Amepuku nompyTb noHag 120 Tucsy ocib came BHacnigok
3H nereHb i GpoHxiB [2]. Y GinblocTi naviexTis (80-85 %)
[iarHocTyIoTb HeAPIBHOKMITUHHWIA BUL paKy NereHb, Mamxe
10-15 % — pibHOKNiTMHHMIA [3]. TnaH nikyBaHHS NaLieHTiB
i3 HeOpiIBHOKNITUHHAM PaKOM fnereHb 3anexwuTb Big cTagii
3aXBOpIOBAHHS Ta fokanisawji nyxnuHun, nepegbavae one-
paTuBHe BTPy4aHHs B 06CA3i aTvnoBoi pesekuii, 1o6(6inob)-
ekToMii abo NynbMOHeKTOMil.

TopakoTomist — oguH i3 HanbinbLw Gonoumx Xipypriy-
HWX JOCTYNiB, L0 YacTO CMPUYMHSIE XPOHIYHMIA 6ONbOBNI
CWHOPOM Y NauieHTiB Micns BUMMCKK 3i CTauioHapa [4,5].
3MEHLLUEHHS IHTEHCMBHOCTI 60/TEOBOTO CUHAPOMY B Micnsione-
paLiiHoMy nepiofi B navjieHTiB nicns TopakoTomii 0cobnmso
BaXIMBE, OCKiNbKN 30EPEKEHHS aAEKBATHOTO KaLLMbOBOrO
pedrekcy Ta AuxanbHoro 06’emMy CnpuUsie 3MEHLLEHHIO
KiNbKOCTi HAMMOLLMPEHILLVX nicnsonepaLiiHuX yeKnagHeHb
(MHeBMOHis, aTenekTas), a TakoX CKOpOYye TpUBanicTb ne-
pebyBaHHs navieHTa B cTaujoHapi [6,7,8].

CyuvacHi meTogu aHecTesionori4Horo 3abesneyeHHs
nauieHTiB Mig yac XipypriyHoro BTpyYaHHsi nependaqarotb
3aCTOCYBaHHS NPOTOKOMNY LUBUAKOrO BiAHOBMEHHS MiCns
onepat1BHoro BTpydaHHs (ERAS). Moro ocHosHa meta —
MOKPALLEHHS! Pe3yrbTaTiB NiKyBaHHS, CKOPOYEHHS TPUBANOCTI
nepebyBaHHs XBOPOrO B CTaL{ioHapi Ta 3VEHLLEHHS BapTOCT
nikyBaHHs [9,10,11,12].

Y KniHiYHii NpaKTULi 3aCTOCOBYIOTb Pi3Hi METOAM Micns-
onepaviinHoro 3He60MBaHHS NaLLIEHTIB: BBEAEHHS OMioiaiB
npu BornboBOMY CUHAPOMI, eNigyparnbHa aHanre3isi, BBeLEeH-
HS napaveTamory Ta/abo HeCTepoifHUX MpoTM3ananbHUX
npenaparis, 34iINCHEHHS NPOBIAHUKOBOI aHanresii TOLLO.
BTiM, KOXHWI i3 METOLIB CNPUYMHSAE YCKNAAHEHHS, @ MOLLYK
HalikpaLLoro Ta HanbinbL H6e3neyHoro metogy 3Hebomio-
BaHHS JOCi TPUBAE.

MeTa po6otu

BvB4eHHS BNNMBY pi3HKX METOAVK NepionepawiiiHoro aHecTe-
3ionoriyHoro 3abeaneyeHHs Ha YacToTy micnsonepaviitHux
YCKNapHEeHb Y NauieHTiB 3 OHKOMOMYHAM 3aXBOPHOBAHHAM
nereHb nicns TopakoToMmii.

Martepianu i MeToAU AOCAIAKEHHA

[ocnimkeHHs 3aiicHANM Ha KniHiYHiA 6a3i kadbeapw aHecTe-
3ionorii Ta iHTEHCMBHOI Tepanii HauioHansHOro MeguyHoro
yHiBepcutety imeHi O. O. Boromonbus — B KomyHansHomy
HekomepLinHomy nignpuemcTsi «KuiBcbka Micbka KniHiYHa
nikapHst Ne 17» y 2018-2021 pp. Mg Yac gocnimkeHHs foTpu-
MyBanucs nonoxeHsb ensciHcskoi Aeknapadii (2000), B skin
HaBe,eHO ETVUYHI MPVHLMMIN MEONYHUX JOCTIPKEHb 32 y4acTHo
TNKOAWHY 5K 06'eKTa AOCTIMKEHHS, Ta CTaHAAPTIB HANEXHOI Kri-
HiuHoi npakTku (GCP). MpoTokon SoCimKEHHS 3aTBEPIKEHO
Komicieto 3 nnTaHb 6ioeTNYHOT eKCNepTH3m Ta ETVKM HaYKOBUX
JocnimkeHb npy HauioHansHOMY Meau4HOMY yHiBEpCUTETI
imeHi O. O. Boromorbus (Ne 119 Big 22.02.2019 p.).

Ha nepuomy etani B gocnimkerHs 3anyyunn 180 na-
UieHTiB. [Ju3anH JOCMIMKEHHS — BigKpUTE NPOCNEKTUBHE,
paHOoMi30BaHe Ta KOHTPOIbOBaHE.

Kputepii 3any4eHHs — fiarHoCToBaHe OHKOSOriYHe 3a-
XBOPIOBaHHS NereHb, notpeda B onepaTyBHOMY BTPYYaHHi,
Bik 30-80 pokiB, BiACYTHICTb CynyTHIX 3axBoptoBaHb abo
BUSBMNEHI CynyTHi natonorii B cTagii cTinkoi pemicii (knac I-1lI
3aASA), yHkuioHanbHuiA cTaH 0—1 3a Eastern Cooperative
Oncology Group (ECOG), HasBHICTb MMCbMOBOI iHhOp-
MOBaHOI 3roan Ha y4acTb. Kpim Toro, y AOCRimKeHHs 3a-
nyqanu XiHoK, siKi MarTb HEraTUBHWA TECT Ha BariTHICTb i
BMKOPUCTOBYHOTb €DEKTVBHI 3aC0BK KOHTpaLenLii nig Yac i
NPOTArOM 3 TWXHIB NiCNs 3aKiHYEHHS LOCTIDKEHHS, @ TAKOX
KIHOK, SIKi HE MOXYTb MaTW AiTeN (NepeHeCnM ricTEPEKTOMItO
(BMp@neHHst MaTki) abo nepes’si3ky MaTKoBUX TPY6, MakTh
KniHiYHWA giarHo3 6e3nnigas), abo 3HaxoasTbes B MEHO-
naysi noHag 1 pik (BigCyTHICTb MEHCTpyaLii NpoTArom sk
MiHiMyM 12 micsiLiB). AneKBaTHAMM METOAAMM KOHTpaLienLii
BBaXanw XipypriyHy ctepuniaawito, noagiiHni 6ap’epHun
METOZ KOHTpaLenLi, MicLieBy KOHTpaLen;to.

KpuTepii BUKnHo4YeHHs — BiAMOBa Bif y4acTi B LOCTIMKEHH,
Bik MeHLLe Hix 30 abo noHaz 80 pokiB; niaBULLEHa Yy TIMBICTL
[0 [iekckeTonpodheHy, napaLeTamony, poniBakaiHy, NigokaiHy;
BUSBIEHI 3MOSIKICHI HOBOYTBOPEHHS CepLisl, Nepukapaa Ta/abo
BEMUKVX CYAUH; piBeHb remornobiHy <90 r/n; Oyab-aki iHwi
COMaTWYHi 3aXBOPIOBaHHA B CTafii ekomneHcaLlii, Cyokom-
neHcauii abo Ti, Lo oLiHeHi sk Tshkki a0 cepeaHbOT THKKOCTI
(knac IV 3a ASA); yyacTb y 6yab-AKoMy iHLLOMY KMiHIYHOMY
BUNpOoOyBaHHi; AiarHoCTOBaHa BMpa3skoBa XBopoba LUMyHKa
abo ABaHaUATNANOT KMLLKW B CTafii 3aroCTPEHHS 3 pU3VKOM
BMHUKHEHHS! KPOBOTEYi B aHAaMHE3i; HUPKOBA i MEYiHKOBA He-
[OCTaTHICTb; BariTHICTb, flaKTaLis; MacuBHa iHTpaonepaLiHa
KPOBOBTPATa, L0 NoTpebye nepenmBaHHs (hOpMEHIX enemeH-
TiB KPOBI; iHTPaonepaLiliHui nepenom pebep; ekcnnopaTeBHa
TOPaKOTOMist; LIyKpOBWI Aiaber.

I3 oCTimMKeHHs! BUKIIOYMAM 23 NaLieHTiB — Y HUX 3a-
chikcyBanm kpuTepii BUKIIOYEHHS, LLO MOTN ByTH BUSBMEHI
nuLLe B iHTpaonepaLiiHoMy nepiogi.
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B ATHNoBa pesekuis Jlo6exTomis

3rigHO 3 AM3aiHOM LOCTIIKEHHS!, XBOPUX MOZINUIM
Ha 4 rpynu. PaHgomisauito 3gifiCHANM METOA0M KOHBEPTIB:

- rpyna multimodal analgesia (MA). 3rigHo 3 koHUenN-
Lieto preemptive analgesia, nauieHtv otpumysann 1000 mr
napatietamory B/B 3a 1 roguHy Jo pospidy, a Takox im B/B
BBefeHO AekcketonpodeH 50 Mr; y nicnsonepadinHomy
nepiogi AexkckeTonpodieH i napaLeTamon BBOAUIN KOXHI 8
roAuH; enigypanbHe 3HebonoBaHHS nependadaro BBeEHHs
40 mr 2 % po3uuHy nigokaiHy Npy BCTAHOBMNEHHI KaTeTepa,
B nicnsionepadiiHomy nepiogi — poniakaiH 2 mr/mn (6-14
mn/ron);

—rpyna thoracic epidural anagesia (TEA). EnigypansHe
3HebontoBaHHs nependayano BBeneHHs 40 Mr 2 % poadnHy
nipokaiHy Npy BCTaHOBMEHHI KaTeTepa, B nicnsonepaLinHomy
nepiogi — ponisakaiH 2 mr/mn (6—14 mn/rog);

— rpyna preemptive analgesia (PA). BignosigHo 8o KoH-
Lenuii preemptive analgesia, nauieHtam seegeHo 1000 mr
napaLietamony B/B 3a 1 roguHy [0 pO3pidy, a TakOX BOHU B/B
oTpuMmanu gekcketonpodpeH 50 Mr; y nicnsionepaditHomy ne-
pioai AeKcKeTonpodeH i napaLeTamort BBOAUIN KOXHI 8 roauH;

— rpyna control (C). Ans nicnsionepadiiHoro sHebonto-
BaHHS oflepxxyBany B/B fekcketonpodeH 50 mr.

Ao 6onbOBMIA CUHAPOM CTaHOBMB MoHad 50 MM 3a
Bi3yanbHOK aHanoroBOI0 LUKaMoK, NalieHTam ycix rpyn
npu3Ha4anu po3yunH mopdiy 10 mr B/m.

AHecTesionoriyHe 3abe3neyeHHs nig Yyac onepaTMBHOMO
BTPyYaHHs B YCiX rpynax He BifpisHANocs, BKMoYano 3a-
ranbHy KOMBIHOBaHY aHECTESilo 3i LUTYYHOK BEHTUNALE
nereHb. IHAyKUito 3abe3nedyBanu po3ynHoM nponodony
(1,5-2,5 mr/kr), chenTaniny (2-3 mkr/kr). [igTpumky aHecTesii
3abe3nevyBanu iHransLinHuM aHECTETUKOM CeBOChNypaH,
3He60II0BaHHS — PO34MHOM (PEHTAHIY LLUMSXOM iHTEpBarb-
Horo 6ontocHoro BBeaeHHs no 50-200 Mmkr koxHi 10-20 xB.

CTaTMCTUYHMIA aHani3 pe3ynbTaTiB 3diicHUnM 3a [o-
nomoroto nporpamu SPSS 19.0. MMig yac cTaTUCTUYHOrO
aHaniy OuiHtoBamu KinbKiCHi Ta SKiCHi 3MiHHI. SKiCHI gaHi
HaBeOeHo K abCONOTHI 3HaYeHHs Ta BiACOTKU. OcKinbku
pO3MOAIN KiNbKICHUX AaHMX BiAPI3HSBCS Bif HOPMAnbHOrO,
MoKa3HWKV HaBefeHo Sk MefiaHa (Me) Ta MixXKBapTUMbHIA
iHTepean [Q1; Q3].
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m BinoGekTomis

12

Mpyna PA (n = 41) Mpyna C (n = 40)

B [TyribMOHeKTOMIA

Pe3yabTati

3aranbHa xapakTepucTuka nauieHTis, ski 3anyyeHi B 4OCTI-
[PKeHHs1, HaBedeHa B mabnuyi 1. Y pesynbtati aHanisy He
BUSIBUMW CTaTUCTUYHO 3HAYyLLMX BigMiHHOCTen (p > 0,05)
3a CTaTTio, BikOM, 3pOCTOM, MaCO0 Tifna navieHTis, Tpueani-
CTHO OMepaTMBHOIO BTPy4aHHS!, KDOBOBTPATOH, [OBKWHOI
po3pisy.

Po3nopin navjiexTis 3a 06csrom onepaTmMBHOrO BTpyYaH-
HS1 HaBeEeHO Ha puc. 1.

Y nicnsionepaLliiHomy nepiogi ycknagHeHHs 3adikcysanm
y 61 (38,85 %) i3 157 naujenTiB (mabnuus 2). Y rpyni MA
(n=239) 3aranbHa YactoTa ycknagHeHs craHosuna 17 (43,6 %)
BUMafKiB: NposiBu Hypotn — 7,7 %, 3atpumMka cedi — 5,1 %,
cBepbix y MicLi BCTAHOBMEHHS enigyparbHoro katerepa
- 10,3 %, nposiBy rinoteHaii — 5,1 %, YacTota nereHeBUX
ycknagHeHb cTaHosuna 15,4 %. PoapisHsinu paHHi nicnsione-
paLliiiHi (KpoBOTeYa, 3ropHYTUIA FEMOTOpaKC, Habpsik NereHb,
atenekTas) i BigaaneHi (MHeBMOHis, GpoHxonneBpanbHi
HOpWLYj, emMnieMa NneBpU, XiNOTOPaKC) NereHeBi yekNnagHeHHs!.

Y rpyni TEA (n = 37) yacToTa micnsonepauinHux
ycknagHeHb craHosuna 20 (54,0 %) Bunapkis. 3-Momix H1X
3adpikcoBaHo HypoTy —y 10,8 % nauieHTiB, 3aTpUMKy cevi—y
8,1 %, cBepbix y Micy iH'ekuji —y 13,5 %, NposiBu rinoTeH3ii
-y 13,5 %, yactoTta BUHWUKHEHHS NIETEHEBUX YCKMaAHEHb —
13,5 % Bunaakis.

Y rpyni PA (n = 41) yacToTa nposiBiB ycknagHeHb JOpiB-
nioBana 10 (24,4 %) sunapkis: Hyaota — 7,3 %, 3aTpumka
cevi — 2,4 %, nereHesi ycknagHeHHs — 14,7 % xBopux.

3-nomix nauieHTis yetBeptoi rpynmn (C, n = 40) y 14
(35,0 %) xBopmx BWHWKNIK yCKnagHeHHs. Tak, yactoTa
nposiBiB HyaoTu ctaHosuna 10,0 %, 3aTpumkn cevi— 2,5 %,
MposIBIB rinoTeHsii — 2,5 %, nereHeBux ycknagHeHs — 20,0 %.

3aranbHa KinbKiCTb NaLeHTIB, Y AKUX BUHWKIN YCKNag-
HeHHs B nepionepaviiHomy nepiogi, ctaHosuna 61 (38,8 %).
Yacrora ycknagHeHb y rpyni MA gopisHioBana 10,8 % Big
3aranbHoi KinbkocTi nauienTis, y rpyni TEA - 12,7 %, y rpyni
PA -6,4 %,y rpyni C-8,9 % (puc. 2).

HainbinbLy KinbkicTb ycknafHeHb 3adikcyBanu B
naujeHTiB i3 rpynu TEA. CTaTUCTUYHO 3HAYYLLY Pi3HMLIO 3a
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Tabauus 1. 3aransHa XxapakTepucTuka XBopux i3 rpyn gocnimkerHs, Me [Q1; Q3]

Moka3sHuK,

OAMHULIi BUMipIOBaHHSA i
PA (n=41) C (n=40) PiBeHb 3HauywocTi
BiAMiHHOCTEN, P

Bik, poku 59 [52; 64] 59 [48,5; 64,0] 61[57,0; 66,5] 60 [51,0; 67,7] 50,052
>0,05
>0,05
>0,05%
>0,05%
>0,05%

3pict, cm 171,0[166,0; 176,0] 168,0 [164,0; 176,5] 169,0 [165,5; 174,0] 170,5[162,0; 176,0] >0,05"
>0,053
>0,05™
>0,05%3
>0,05%4
>0,05%

Maca Tina, kr 74,0 [63,0; 88,0] 78,0 [59,5; 84,0] 78,0[70,0; 85,0] 78,5[70,0; 87,7] >0,05'2
>0,05™3
>0,05™
>0,05%3
>0,05%4
>0,05%4

TpuBanicTb onepaTMBHOrO BTPyYaHHS, XB 175,0 [145,0; 215,0] 165,0 [122,5; 192,5] 180,0 [152,5; 235,0] 175[125,0; 200,0] >0,052
>0,053
>0,05™
>0,05%3
>0,05%4
>0,05%4

KpoBogTpata, Mn 200 [100; 250] 200 [100; 200] 200 [100; 250] 200 [100; 200] >0,052
>0,05™3
>0,05™
>0,05%3
>0,05%4
>0,05%4

[loBxuHa TopakoTomii, cM 81[8; 9] 818; 8] 818; 8] 818; 8] >0,052
>0,05'°
>0,05'*
>0,05%%
>0,05%*
>0,05%#

Crarb (4i), (12)* 101;2] 1112 101:2] 1012 50,052
50,053
>0,05™
>0,05
>0,05%
>0,05%

*140noBiK1 NO3HAYeHi K 1, XiHKM — K 2.

KiNbKICTIO yCKnagHeHb BCTaHOBUNM Mix rpynamu TEA Ta

2 PA (p = 0,035), a Takox mix rpynamu TEA 1a C (p = 0,045).
1% 12,7 %
n 06roBopeHHsA
12 %
10,8 % YacTota BUHWUKHEHHS YCKIafHEeHb Y TopakarnbHil Xipyprii
10% 9% CTa.HOBI/ITb BiA 15,0 % po 3.7,5.% [13]. Bympb-sike ycknagHeHHs
< 7o y nicnsionepavinHoMy nepioai € Bkpar HebaxaHnM SBLLEM,
8% a BCi JOCNigXeHHs Ta MOLUYK ansTepHaTUBHUX METOZIB
6,4 % aHecTesionoriyHoro 3abeaneyeHHs naLlieHTa cnpsiMoBaHi Ha
6% MiHiMi3aLto TXHBOT KinbKOCTi.
«30M0TUM CcTaHAAPTOM» 3HEBOMOBAHHSA B CyyacHii
4% TOpaKanbHii Xipyprii € MynsTUMOoaansHa aHanresis 3 TEA.
Brim, 3ayBaX1MOo, LLIO € MOTEHLYAHO BULLMIA PU3VK BUHWUKHEHHS
29, MEBHUX YCKIaAHEHb, CNIPUYMHEHNX MM METOLOM aHecTesi-
OroriyHoro 3abesnedeHHst: rinoTeHsii nicns BCTaHOBMNEHHS!
0% katetepa i BBeAEHHS TECT-003M lifoKaiHy, NosiBu CBEPOEXY
Ipyna MA Ipyna TEA Ipyna PA pyna C B MiCLli iH'eKwji, 3aTprMKK Cevi B miciisonepaLiiHomy nepiogi
Towwo [14,15,16).

Y chaxosii nitepatypi onybnikoBaHo pe3ynsraTut 4OCHi-
[KeHb, fe nopisHioBanu TEA 3 npoBeaeHHsIM napasepTe-

Puc. 2. 3aranbHa YacToTa BUHUKHEHHS yCKNaHeHb 3-MoMix 157 nauieHTis.
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Tabauusa 2. YacToTa Ta BU ycknagHeHb y nicnsionepaviiHomy nepiogi, n (%)

Bup nepionepadiitHoro 3He6onoBaHHA (rpyna AoCHimKeHHs) PiBeHb 3HauYyL|OCTi

BiAMIHHOCTEN, P
MA' (n = 39) TEA? (n = 37) PA (n = 41) C*(n=40)

Hemae ycknagHeHb 22 (56,4 %)

Hynota 3(7,7 %)

3arpumka cevi 2(5,1%)

CBepbix y MicLi iH'ekuil 4(10,3 %)
linoteHais 2(5,1%)

JlereHeBi ycknagHeHHst 6 (15,4 %)

3aranom ycknagHeHb n=17 (43,6 %)

17 (45,9 %) 31 (75,6 %) 26 (65,0 %)

4(10,8 %) 3(73%) 4(10,0 %)

3(8,1%) 1(24 %) 1(25 %)

5(13,5 %) - _
3(8,1 %) - 1(2,5 %)

5 (13,5 %) 6 (14,7 %) 8(20,0 %)

n=20 (54,1 %) n=10 (24,4 %) n=14(350 %)

>0,052
0,039
>0,05™
0,021%3
>0,05%4
>0,05%+

>0,05'2
>0,05"
>0,05™*
>0,05%°
>0,05%*
>0,05%*

>0,052
>0,05"
>0,05™
>0,05%3
>0,05>*
>0,05%4

>0,05™2

>0,05'2
>0,05"
>0,05%*

>0,052
>0,05"
>0,05™
>0,05%3
>0,05%*
>0,05%4

>0,052
>0,053
>0,05™
0,035%3
0,045%4
>0,05%+

6panbHux 6riokag. ABTOpU 3asBnsOTL MPO EKBIBANEHTHY
e(heKTMBHICTb LIYX METOZB | HAaroNoLLYoThb Ha HEOOXiAHOCTI
HOBMX JOCHiXeHb, 3 OLiHIOBaHHAM AoLinbHocTi TEA ans
3HebontoBaHHs B TopakanbHil xipyprii [17,18,19,20].
3AiICHUNN TaKoX AOCHIMKEHHS, Mif Yac SKUX BCTaHOBM-
NW: BUKOPUCTaHHS TpamMagory Ta IOpHOKCUKaMy 3abesnevye
eekTUBHE nicnsionepayitHe 3HeGOMOBaHHS, Aae 3mory
3MEHLLIMTK KifIbKICTb YCKIaAHEHb Y NaLieHTIB nicrs Topako-
ToMii. Tomy Ui npenapaTi MoXHa BBaxaTu ansTepHaT1Boo
enifypanbHoMy 3HeOOMoBaHHI0. Pa3oMm i3 TUM, aBTopM ak-
LIEHTYHOTb Ha aKTyanbHOCTI MPOAOBXKEHHS BUBYEHHS METOLIB,
ansTepHaTUBHUX [0 enigypansHoro 3HebonioBanHs [21].

Y Hawomy AocnimKeHHi HalbinbLUMIA BIRCOTOK ycknaa-
HEHb BU3HaYMNW Came B rpyni, A€ NaLieHTy OTpUMyBasnu To-
pakanbHe enigypansHe 3HeO0omoBaHHs. 30kpema, MOKasHNK
CTaHoBWB 12,7 % Bif 3aranbHOI KinbKOCTi yCKNaaHeHb, L0
3acpikcoBaHi B 157 mavjeHTiB.

IcTOTHe HaykoBe Ta MpaKTUYHE 3HAYEHHS Mae aHania
[OCTYMHUX METOAIB aHEeCTe3ionoriyHoro 3abeaneyeHHs, Lo
[al0Tb 3MOTy 3MEHLLMTU CTPECOBY BIAMOBiAb OpraHiaMy Ha
XipypriyHe BTpyvaHHs. Tak, 3rigHo 3 kKoHuenuieto Fast Track
(FT) Surgery, MynstumozansHui nigxia A0 3HeOONBaHHS
cnpusie paHHii MobinisaLlii, 3MEHLLEHHIO KiNbKOCTi ycknag-
HeHb Ta TpuBanocTi nepebyBaHHsa nallieHTa B cTalioHapi
[22,23,24,25].

3a pesynsTatamu Haloro AOCTILKEHHS, HARMEHLLY
KiNbKiCTb yCKnapHeHb 3adikcyBanu B nauieHTis rpynu PA
- 10 (6,3 %) Bunaakie. OTxe, BBeLlEHHs NapaLeTamony Ta
[EKCKETONPOMEHY NNaHOBO, He Yekarouu Nosieu 6onboBKX
BiguyTTIB, 4AN0 3MOry CYTTEBO 3MEHLUMTU KiNbKICTb YCKNaa-
HeHb Yy nicnsonepadinHomy nepiodi. 3okpema, KinbkiCTb
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yCKNagHeHb Y Lii rpyni CTaTUCTUYHO 3HAYYLLO BiApi3HANach
Bif BignoBigHoro nokasHuka rpyn TEA (p = 0,035).

3asHaummo, wo'y 7 (18,9 %) naujenTis i3 rpynu TEA Bu-
3Hauunu Mirpaito enigyparnsHoro kateTepa. Lie cnpuinHuno
MiABULLEHHS! NOKa3HUKIB OONK0 BHACMIOOK HEBIANOBIAHOCTI
piBHs aHanresii, Lo HeobXiaHa Ans TopakanbHOro Npoginto
naLjieHTiB.

BucHoBKH

1. Mig vac TopakoTOMii B NaLi€HTIB 3 OHKONOMYHUM
3aXBOPOBaHHSIM fereHb BUKOPUCTaHHs koMGiHaLii napaLie-
Tamory Ta AeKckeTonpodeHy B nepionepaLiiHoMy nepiogi
cnpwsie aMeHLLeHHto (p = 0,035) 3aranbHoi KinbkocTi nicns-
onepavifHuX aHecTesioNnoriYHMX YCKnaaHeHb NOPIBHAHO 3
3aCTOCYBaHHAM NULLE TopakasnbHOI enigypansHoi aHanresii.

2. MynsTumoganbHuii niaxia, Wwo nepenbadae noeaHaH-
HS enigypanbHoro 3abesnedeHHs Ta BBEAEHHS napaueTa-
MOny 1 AeKCKETONPOEHY, He NPU3BOAMTL 0 3MEHLLEHHS
(p > 0,05) 3aranbHOi 4acTOTK yCKMaZHEHb MOPIBHSHO 3
naujeHTamm 6e3 enigypanbHOro 3HeGOMBaHHS.

3.Y pesynbTati fOCMigXEHHS BCTAHOBWMN BULLY
IMOBIPHICTb TOTO, LIO YCKNAAHEHHS He BUHUKHYTH Y pasi
3aCTOCYBaHHS NULLE NapaweTamony Ta AeKCKETOMPOMEHY,
HiX NOegHaHHS Liei komBiHaLlii 3 TopakarnbHUM enifypanbHAM
3He6ontoBaHHaM (p = 0,039).

MepcnekTMBM NnoaanbLUKMX BOCHIMKEHb NONSAraTh Y
BU3HaYeHHI BNNMBY Takux aKTopiB, SK BiK i CTaTb Ha YacToTy
BUHWUKHEHHS! YCKNaAHEHb MiCns TOPaKOTOMii MPW BUKOPUC-
TaHHi PisH1X METOAIB NepionepaLliiHoro aHeCTe3ionoriYHoro
3abe3neyeHHs.
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MporHo3yBaHHA nepionepawuiuHUX YCKAQAHEHDb | AeTaAbHOCTI
Y XBOPUX 3 YCKAAAHEHUMH GOpMaMK paKy 000A0BOi KULLIKU

M. A. Kybpak®*ABCDF G M. 3aBropoaHin®*f, M. b. AaHUAOKDEF

3anopi3bkni AepxaBHUIA MeAUKO-GapMaLEBTUUHUIA YHIBepCUTET, YKpaiHa

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

YcknagHeHi hopmn paky 06040BOI KULLIK CIPUYMHSIOTD 3HAYHY YaCTKy HEBIAKMAAHMX onepaLil B yMOBax 3aranbHOXipypriuHmnx
BiZZiNeHb, 3yMOBIIOKTb BUCOKY NETANBHICTb | YacTi ycknagHeHHs. OLiHIOBaHHS MOXIMBUX YCKINaAHEHb | CMEPTHOCTI 0 onepaii
— BaXXNWBUI aCnekT Mif Yac BU3HAYEeHHS TaKTUKM MiKyBaHHS TakuX NaLieHTiB.

MeTta poboTu — npoaHaniayBati pUanku yCknagHeHb i NETanbHOCTI B NepionepaLinHoMy nepiogi y XBOpUX 3 ycknagHeHuMun ¢op-
Mamu KOMOPeKTanbHOro paky, BUKOPUCTOBYKOUM NMporHocTMuHy wkany CR-POSSUM, a Takox BU3HAYMTU KPUTWYHI PiBHI OLIHOK
3a CR-POSSUM wwnsixom ROC-ananiay.

Martepianu i metogu. MpoaHanizysanu gawi 71 (100 %) nauieHTa, siki nepebyBanu Ha nikyBaHHi 3 NPUBOAY yCknaaHeHUx hopM
KOMopeKTansHoro paky. Y rpyny gocnimpxkexHs sany4unu 36 (50,71 %) yonosikis i 35 (49,29 %) xiHok, cepepHi Bik — 67,97 + 12,71
poky. Y nicnsonepauitHomy nepiogi y 32 (45,07 %) nauieHTiB BUSBUNK YCKNaAHEHHS, cMepTenbHuX Bunagkis — 8 (11,27 %).

Pesynkratu. Pusuk netanbHoro Hacnigky Ha vac rocnitanisauii xsopux ctaHosus 6,40 (3,50; 19,10) %. ®akTnuHuii piBeHb
CMepTHOCTI B rpyni gocnimkerHs — 8 (11,27 %) Bunagkis. Lie BianoBigae TeopeTyHO po3paxoBaHOMY PU3VKY NeTarnbHOCTI 3rigHO
3 CR-POSSUM, U =234,0, p = 0,739.

BucHoBku. KpuTiyHuii piBeHb 6anbHOI OLHKY, NICNs SKOro BU3HA4anu 3pocTaHHs piBHS ycknagHeHb — >20 6anis, AUC = 0,744,
p < 0,001 (4ytnmsicTb — 71,0 %, cneundiyHicTs — 67,5 %). KpuTnyHnin piBeHb 3pocTaHHs nokasHuka cMepTHoCT — >22 Banu 3a
CR-POSSUM, AUC = 0,781, p = 0,005 (4ytnusictb — 75,0 %, cneumdiuHicTb — 74,6 %). 3rigHo 3 pesynstatamm ROC-aHanisy,
3pOCTaHHs! CMEPTHOCTI B rpyni JOCTIZXEHHS 3anexuTb He Bif XapakTepy Ta CKMaaHOCTI onepaTuBHOro BTpyYaHHst (p = 0,159), a
Bif 3aranbHOro CTaHy naLieHTa Ha Yac HagxomkeHHs y cTauioHap (p < 0,001). 3pocTaHHs piBHS yCKNaaHEHb Y rpyni 3anexuThb i
BiQ XapaKTepy, CKnagHoCTi onepaTnBHOro BTpyyaHHs (p = 0,028), i Big 3aranbHOro cTaHy 300pPOB’S XBOPOTO Ha Yac rocnitaniaavii
B 3ararnbHOXipyprivHe BigaineHHs (p < 0,001).

Katouogi croBa:
KOAOPEKTaAbHa
Xipypris,
nicasonepaLiinHi
YCKAGAHEHHS,
CMEpTHICTb,
NPOrHOCTUYHI
daktopu,
ROC-aHani3.
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Prediction of perioperative complications and mortality in patients
with complicated forms of colon cancer

M. A. Kubrak, S. M. Zavhorodnii, M. B. Danyliuk

Complicated forms of colon cancer occupy a significant share of emergency operations in general surgical departments with high
rates of mortality and complications. Assessment of possible complications and mortality before surgery is an important aspect in
choosing treatment tactics for this group of patients.

The aim of the study. To analyze the risks of complications and mortality in the perioperative period in patients with complicated
forms of colorectal cancer using the prognostic CR-POSSUM scoring system and to determine the critical levels of the CR-POSSUM
score using ROC analysis.

Materials and methods. The data of 71 (100 %) patients who were treated for complicated forms of colorectal cancer were ana-
lyzed. The studied group included 36 (50.71 %) men and 35 (49.29 %) women aged 67.97 + 12.71 years. In the postoperative
period, complications were found in 32 (45.07 %) patients, there were 8 (11.27 %) deaths.

Results. The mortality risk at the time of hospitalization was 6.40 (3.50; 19.10) %. The actual mortality rate in the studied group
was 8 (11.27 %) patients, which corresponded to the CR-POSSUM theoretically calculated mortality risk, U = 234.0, p = 0.739.

Conclusions. Increased level of complications was noted at the critical score >20 points, AUC = 0.744, p < 0.001 (sensitivity —
71.0 %, specificity — 67.5 %) and the critical score of increasing the mortality rate was >22 points, AUC = 0.781, p = 0.005 (sensitivity
—75.0 %, specificity — 74.6 %) as defined by CR-POSSUM. According to the ROC analysis, the increase in mortality in the studied
group did not depend on the character and complexity of surgical interventions (p = 0.159), but on the general patient condition at
the time of hospital admission (p < 0.001). At the same time, the increased level of complications in the group depended on both
the character and complexity of the surgical intervention (p = 0.028) and on the general patient health at the time of hospitalization
to the general surgical department (p < 0.001).

YcknagHeHi (hopMmu OHKO3aXBOPHOBAHb TOBCTOTO KMLLIKIB- onepaTuBHi BTpyYaHHs. XipypriyHa Taktuka nepenbadae
HVKa CTaHOBNATb 3HAYHY YaCTKy YPreHTHOI XipypriyHoi Hacamnepeq 36epexeHHs XUTTS nauieHTa, Tomy Ginb-
naTonorii B 3aranbHOXipypriyHux sigaineHHsix [1,2,3]. LWiCTb XBOPMX OnepytoTb Be3 HanexHoro nabopaTtopHOro

Y pasi ycknagHeHoro KonopeKTaribHoro paky Maixe 11 iHCTpyMeHTanbHoro obctexeHHs [4]. BincyTHicTb Heob-
BCiM NaLieHTaM BUKOHYIOTb HEBIAKNAAHI YN YPreHTHi XioH1X 06CTEXEHb | HeAoCTaTHIN piBeHb NepeaonepaLliiHoi
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Tabauus 1. CTpykTypa nicnsionepauiiHix ycknagHeHb y naLieHTiB, onepoBaHux
3 NpuBOAY yCKnagHeHUX opmM paky 06040BOI KULLIKKM (n = 71)

MicnsionepauiiiHe ycknagHeHHA KinbkicTb nauieHTis, a6e. (%)

TpomboembGonisi nereHeBoi apTepii

1(1,41 %)

locTpa cepLieBa He[OCTaTHICTb i3 HABPAKOM NereHis 5 (7,04 %)
lMicnsionepaLiiiHnii rippoTOpaKC PisHNX CTyNeHIB 9 (12,68 %)
ATenekTas HMKHLOT YacTKN nereHi 1(1,41 %)
MHeBMOHis 5(7,04 %)
HarHoeHHs nicnsionepawiiiHoi paHm 4 (5,63 %)
Cepoma nicnsionepaLiiiHoi paHu 1(1,41 %)
BHyTpilLHbO4YEpEBHA KpOBOTEYA 2 (2,82 %)
TpvBanuit nicnsionepaviHuiA napes KULWKIBHWKa 1(1,41 %)
TMepcbopalLiis AnBepTVKYNa ABaHAALATANANON KULLKU 1(1,41 %)
IMepcopalist rocTpoi BUPa3Kit TOHKOTO KULLKIBHUKA 1(1,41 %)
PoaxomkeHHs LBiB NicnsionepaLitHoi panu 1(1,41 %)

Tabauus 2. CTapitoBaHHs oHKonpoLecy 3a knacudikauieto TNM 8 nepernsiay UICC
i AJCC 2017 y rpyni gocnigxeHHs (n = 71)

TNM

knacudikavis

pT2NOMO
pT3NOMO
pT4aNOMO
pT2N1aMO
pT2N1bMO
pT2NxMO0
pT3N1aMO
pT3N1bMO
pT3N1MO
pT3N2aMO0
pT3NxMO
pT4aN1MO
pT4bN2bMO
pT3NOM1a
pT3N1aM1a
pT3N1bM1a
pT3N2aM1a
pT3NxM1a
pT4aNOM1a
pT4bN2aM1a
CT4NXxMx
pT3N1aM1b
pT3N1bM1b
pT4aN1aM1c
pT3NOM1c
cT4NxM1c
pT4bN2aM1c

KinbkicTb
XBOPUX
y rpyni, n

—
=

=N S s A AW =202, NN S s 0WWo NN S s N

Yactka
XBOPUX
y rpyni, %

KinbkicTb
XBOPUX

YacTka
XBOPUX

y rpyni, %
2,82 |
15,49 1A " 15,49
2,82 1B 2 2,82
1,41 A 4 5,62
1,41

2,82

9,86 B 27 38,04
11,26

4,22

4,22

7,05

1,41

1,41 11[03 1 1,41
2,82 IVA 17 23,94
2,82

2,82

1,41

7,05

1,41

1,41

4,22

1,41 IVB 2 2,82
1,41

1,41 IVC 5 7,04
1,41

2,82

1,41

Cragito-
BaHHA

y rpyni, n
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NiAroTOBKW NaLieHTIB NPU3BOAUTL A0 3POCTaHHS PiBHIB
nepionepavwiHnX yCKnagHeHb i CMEPTHOCTI, LU0 CAratoTb,
3a laHmu psay aetopis, Ao 15,0-25,0 % [5,6].

[ns pospaxyHKy TEOPETUYHIX PU3NKIB MOXITUBUX Me-
pionepaLiiHnX yCKNaaHEeHb i NeTanbHOCTi CTBOPEHO HU3KY
MPOTHOCTUYHIX MOZENEN i LLiKar, LLO akoTb 3MOTY BA3HA4YNTU
XBOPMX i3 rpynu puaiKy 3-NOMiX NaLlieHTIB i3 BUCOKMM LUAH-
COM PO3BMTKY YCKIafHEeHb i CMepTensHoro Hacniaky [7,8].

3acTocyBaHHS TakuX MPOrHOCTUYHMX LKA Y NaLjieHTiB
3 ycKnagHeHuMK chopmMamu paky TOBCTOMO KMLLKIBHMKA
[acTb 3MOry MOKPaLLMTL PE3ynbTaTh ix NiKyBaHHS Yy paH-
HbOMY NicrsioNepaLinHoOMy NepioAi B yMoBaXx 3ararbHoKi-
HI4YHWX CTaLlioHapiB.

MeTa po6oTtu

[MpoaHanisyBaTt pu3nki ycknagHeHb i neTanbHoCTi B nepi-
onepaLiiHoMy NepioAi y XBOPYX 3 yCKnaaHeHMM hopmamm
KONOPEKTaNbHOrO paky, BUKOPUCTOBYHOUM MPOTHOCTUYHY
wkany CR-POSSUM, a Takox BU3HAYUTW KPUTWYHI PiBHI
ouiHok 3a CR-POSSUM wnsaxom ROC-aHanisy.

Martepianu i meToAM AOCAIAKEHHA

Y pocnimxeHHi npoaHanisysanu aawi 71 (100 %) naui-
€HTa, sKi nepebyBanu Ha nikyBaHHi Ha 6a3i XipypriyHoro
BigaineHHs KHIM «Micbka nikapHs eKCTPEHOI Ta LUBMAKOT
mepmuHoi gonomoruy 3MP (M. 3anopixoks) y nepiog 3
2018 po 2019 poky 3 npuBoAY ycknaaHeHnx hopm Komno-
PEKTaNbHOrO paky.

Y rpyny pocnimkenHs sanyaunu 36 (50,71 %) vonosikis
i 35 (49,29 %) xiHoK, cepepHil Bik — 67,97 + 12,71 poky.

Y 49 (69,01 %) xBOpUMX AiarHOCTOBAHO MyxMMHY 060-
[0BOI K/LLKW 3 TOCTPOH KWLLKOBOK HEMpOXigHicTio, y 13
(18,31 %) — 3 nepchopavieto nyxmwmHm, y 3 (4,23 %) navieHTis
BUSIBNIEHA roCcTpa KULLIKOBa kpoBoTeya, Y 4 (5,63 %) — no-
€[HaHH$ roCTPOI KULWKOBOI HENPOXIAHOCTI 3 Nnepdopalieto
MYXIMHK TOBCTOI KULLIKW, Y 2 (2,82 %) — NOEAHAHHS KULLIKOBOT
HEMNPOXIiZHOCTI 3 KPOBOTEYEHD.

HoBOYTBOPEHHS CRiNOi KMULWKW AiarHOCTOBAHO Y
8 (11,27 %) xBopwx, BMCXigHOI 060A0BOI KWLWKN — y 8
(11,27 %), neviHkoBoro 3ruHy — y 5 (7,04 %) nauieHTis,
nonepeyHoi 0604080 kKNLWKN — Y 2 (2,82 %), cenesiHkoBo-
ro 3aruHy —y 1 (1,41 %), Hu3xigHoi 060A0BOT KMLWKN — Y 8
(11,27 %), curmonogibHoi —y 30 (42,25 %), pektocurmoia-
Horo Bigginy —y 9 (12,68 %) oneposanux [9].

Ycix xBopux npoonepysanu B TepmiH 8,20 (5,00; 15,50)
TOAVHW NICNS HAOXOMKEHHS B NiKyBarnbHWiA 3aKnag,

Cepepnns TpuBanicTb rocnitanisaii craHosuna 14,00
(11,00; 17,00) pobwm.

Y nicnsionepavinHomy nepiogi y 32 (45,07 %) naujeHTis
i3 rpynn SOCRImKeHHS BUABUIN Micnsionepavinti ycknaa-
HeHHsl, 30kpema HexipyprivHi — y 21 (65,63 %) xBoporo,
xipypriyHi — B 11 (34,37 %) npoonepoBaHmXx.

B 1 (1,41 %) xBoporo pgiarHoctoBaHa TEJIA, y 5
(7,04 %) — rocTpa cepueBa HefoOCTaTHICTb i3 Habpskom
nereHb, y 9 (12,68 %) — nicnsonepaLiinH1i rigpotopakc
pisHux ctynexis, B 1 (1,41 %) Bunagky — atenekras
HWXHBOI YacTku nereHi, y 5 (7,04 %) — nHeBMoOHis, y 4
(5,63 %) — HarHoeHHs, B 1 (1,41 %) nauieHTa — cepoma
nicnsonepawiiHoi panw, y 2 (2,82 %) — BHyTpiLLHbOYe-
pesHa kposoTeya, 1 (1,41 %) npoonepoBaHuin MaB Tpu-
Banui nicnsionepainHui napes kuwwkisHuka, 8 1 (1,41 %)
BUSIBNEHO nepdopaLiio AMBepTUKyna ABaHaauATMnanoi
kuwkw, we B 1 (1,41 %) — nepdopaito rocTpoi Bupasku
TOHKOI Knwku, y 1 (1,41 %) — pO3XOMKEHHS LUBIB nicns-
onepavjHoi paHu (mabn. 1).

oBTOPHOTO ONEpaTUBHOIO BTPyYaHHs noTpedysanu 7
(21,86 %) navieHTiB i3 nicnsonepaviHNMmM yCKNagHEHHAMM.

Y rpyni gocnimkenns 3adikcosaHo 8 (11,27 %) cmep-
TenbHUX BUNaZKiB. Y CTPYKTYpi neTanbHOCTi nepeBaxana
HexipypriyHa narororis: rocTpa cepLeBa HefoCTaTHICTb i3
Habpsikom nerexb —5 (62,50 %) Bunapkis, nonicermeHTapHa
nHeBMoHis — 2 (25,00 %), Tpomboembonis nereHeBoi apTe-
pii (TENA) -1 (12,50 %) npooneposanwii [10].

CrapitoBaHHa OHKoMpoLecy Biabysanocs 3rigHo 3
knacudgikauieto TNM 8 nepernsigy UICC i AJCC 2017, 3a
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Tabauus 3. LLikana yHkUioHanbHOro cTaHy 300poB’st xBopux 3a CR-POSSUM

Noaauns i smwiposannL16an Jz6am _Jacam Josaw Jocan |

OisionoriuHa cybikana

Bik, poku <60 61-70 71-80
CepueBa HeoCTaTHICTb Hemae abo nerka cepeHs TsKKa -
CucToniyHuii AT, MM pT. CT. 100-170 >170 abo 90-99 <90 -
YCC, ynapis 3a xBunuHy 40-100 101-120 abo 4049 >120 abo <40 -
emorno6iH, r/n 130,0-160,0 100,0-129,0 abo 161-180 <100 abo >180 -
CevoBuHa, MMOnb/n <10,0 10,1-15,0 >15,0 -
Xipypriuna cybikana

TskkicTb onepauii MiHiManbHa - cepenHs BENnuKa
lMepuToHearbHe 3a6pyaHeHHs Hemae abo ceposHe rHiiHe MicueBe amdy3Ho rHii abo BvicT  —

CrapitoBaHHs 3MOSKICHOI MyXIHN Hemae abo 3a [lrokom

A-B

OnepaLis nnaHoea -

3a [ltokom C

NOPOXHWUCTUX OpraHiB
3a [ltokom D -

YpreHTHa -

281

Benvka KoMniekcHa

eKcTpeHa (Ao 2 roauH
nicns rocnitaniavii)

pesynsTatamy NaTtoMopdonoriyHoro JOCTIMKEHHS Ta 3a
[aHUMW [OLAaTKOBUX METOZIB AiarHOCTUKK, iHTpaonepauin-
HUMW 3Haxigkamu (mabr. 2).

[lnst nporHo3yBaHHS puavKy nepionepaLinHoi netanb-
HOCTi B XBOPUX i3 rpyniu AOCHIMKEHHS Mif Yac rocnitanisa-
uii ouiHiOBanu ctaH 300poB’s 3a Lwkanoto CR-POSSUM
(ColoRectal Physiologic and Operative Severity Score for
the enUmeration of Mortality, Copeland G. et al., 1991;
Whiteley M. et al., 1996). laHi HaBegeHo B mabnuyj 3.

Lia wkana BknoYae 6 NokasHUKiB CTaHy 340pOB'A, —
chisionoriuHa cy6lukana (PC), Ta 4 nokasHwku, NOB’'A3aHi 3
onepaTuBHUM BTpyYaHHAM, — XipypriyHa cybikana (XC).

OTpumaHi GanbHi 3Ha4YeHHs 3a cyblikanamu BUKO-
PUCTOBYIOTb NS PO3PaXyHKY PU3MKy NETaNbHOCTI 3a
hopmyroto:

1/ (1+ &) x 100 %,

[le € — 0CHOBA HaTypanbHOro norapugmy (= 2,718);

R =(0,1692 x ®C) + (0,1550 x XC) — 9,065

CratvcTiHe onpaLitoBaHHs pesynbTarTis 34ificH1IYM 3a
[0noMoroto komm'toTepHux nporpam Statistica 13.0, TIBCO
Software inc. (niueHais Ne JPZ8041382130ARCN10-J) i
Microsoft Excel 2013 (niueHais Ne 00331-10000-00001-
AA404). Bukopuctanu HenapameTpuyHi METOAM aHanisy
(kpuTepiit ManHa-BiTHi (U) onst Henos’s3aHnx rpyn) 3 Bu-
3HaYeHHsM CTyNeHs 4OCTOBIPHOCTI (BipOriAHUMY BBAX@nM
ZaHi npu p < 0,05). JaHi B TekcTi i Tabnuusx HaBegeHo K
M m (cepenHe apudMETUYHE * CTAHAAPTHE BIXUNEHHS) y
pasi HopmanbsHoro poanoginy, Me (Q1; Q3), sikLwio posnoain
BiPI3HSABCA Bif HOPMABLHOTO.

Bu3HauYeHHs! KpUTUYHUX PiBHIB GanbHOI OLiHKM 3a LKa-
noto CR-POSSUM, nicns sikux BinOyBa€eTbCs CTATUCTAYHO
[OCTOBIpHE 3pOCTaHHA PIBHIB NETaNbHOCTI Ta YCKNaaHEHb,
3pincHunm 3 BukopuctaHHam ROC-ananisy. CtatuctuyHo
3HaYyLLMMK BBaXKanW BigMiHHOCTI npu p < 0,05.

Pe3yabTati

3a pesynsratamu aHanisy crady sgopos’s 71 (100 %)
nauieHTa 3 rpynu QOCRigkeHHst Ha eTani rocnitanisauii,
cepeqHin 6an 3a disionorivyHoto cybiukano CR-POSSUM
craHosuB 10,62 + 3,04 6ana, 3a xipypriyHot cybLuKanow
-10,82 £ 2,78 6ana; 3aranbHa oLiHKa 3a LUKamno B cepes-
HbOMY cTaHoBuna 21,43 + 4,52 6ana.
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Pusnk netanbHoro Hacnigky Ha vac rocnitanisauii
XBOPYIX 3 yCKNagHEHUMM (hopMami KOrOpeKTarbHOro paky
craHosmB 6,40 (3,50; 19,10) %.

®aKTUYHMI piBEHb CMEPTHOCTI Y rpyni AOCTIIKEHHS — 8
(11,27 %) Bunapkis. Lie Bignosigae TeopeT4HO po3paxo-
BaHOMY puU3uKy neTanbHoCTi 3a Lwkanot CR-POSSUM,
U=234,0,p=0,739.

Y pesynbrati ROC-aHanisy BUSBUNYM YiTKy 3aneXHICTb
MiX OLiHKOI cTaHy xBoporo 3a Lkanoto CR-POSSUM
i piBHeM neTanbHOCTI rpyni AocnifdxXeHHs. Tak, piBeHb
CMepTHOCTI pi3Ko 36iMblUyBaBCS B NALIEHTIB i3 3aranbHo
OLiHKOK 3a Wkanow >22 6amm, AUC = 0,781, p = 0,005
(wyTnmeicTb — 75,0 %, cneumdiyHicTs — 74,6 %), puc. 1.

Mg yac feTanbHILWIoro aHaniay BUSBUAW, LLO 36inbLUeH-
HS1 PiBHS CMEPTHOCTI AOCTOBIPHO 3anexano Bif pesynsraris
OLliHKv cTaHy xBoporo 3a PC: neTanbHiCTb pisko 3pocTana
npv ouiHui 3a C >11 Ganis, AUC = 0,808, p < 0,001 (4yT-
nueictb — 75,0 %, cneumdivHicts — 77,8 %). Mpu Lpomy
HEe BCTaHOBMWMM BIPOrigHOI 3aneXHOCTi MiX 3pOCTaHHAM
neTanbHOCTi Ta OLiHKOK 0COBNMBOCTEN OnepaTUBHOM
BTpy4aHHs 3a XC: AUC = 0,686, p = 0,159 (4ytnmeicTb —
50,0 %, cneumdiynictb — 92,1 %), puc. 2.

OTxe, 3pocTaHHs NeTanbHOCTI B rpyni JOCHIMKEHHS
3anexwuTb He Bif XapakTepy Ta CKnagHOCTi ONepaTMBHOIO
BTPYYaHHsl, a Bif 3aranbHOro CTaHy nawieHTa Ha Yac Hajg-
XO[PKEHHS! Y CcTaLlioHap.

BignosigHo o pesynesraris ROC-aHaniay, BCTaHOBNEHO
KPUTUYHI 3Ha4eHHs1 3aranbHoi ouiHkn 3a CR-POSSUM,
nicns skux BinOyBaeTbCst piske 36iNbLUEHHS KiNbKOCTI
nepionepawifHux ycknagHeHb. Tak, piBeHb YCKNagHeHb
Pi3ko 36iMbLUyBaBCS B MALEHTIB i3 3aranbHOK OLHKOK
>20 6anis, AUC = 0,744, p < 0,001 (uytrmsictb — 71,0 %,
cneuudivnicTs — 67,5 %), puc. 3.

BcTaHoBKUNM CTATUCTUYHO JOCTOBIPHY 3amnexHicTb
3pOCTaHHS PIBHS yCKNagHeHb Ta 36irbLUEeHHs OLiHKM i 3a
®C, i 3a XC CR-POSSUM: piBeHb ycknagHeHb pisko 3po-
cTaB npu ouiHui 3a $C >10 6anis, AUC = 0,643, p = 0,028
(4yTnmeicTb — 64,5 %, cneumdivnictb — 60,0 %) Ta npu
ouiHui 3a XC >11 6anis, AUC = 0,738, p < 0,001 (uyTnuBicTb
—41,9 %, cneundiynictb — 95,0 %), puc. 4.

OTxe, 36inbLUEHHS KINbKOCTi yCKnagHeHb Y rpyni gocni-
[PKEHHSI 3anexXwuTb i Bif XapakTepy, CKnagHocCTi onepaTtue-
HOrO BTPyYaHHs, i Bif 3araribHOro CTaHy 340pOB’s XBOPOro
Ha yac rocnitanisadii B 3aranbHOXipypriyHe BiadineHHs.
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Puc. 1. ROC-aHani3 3anexHocTi piBHs NeTanbHOCTI Bif 3aranbHoi oLiHki 3a wkanoto CR-POSSUM (n = 71).
Puc. 2. ROC-aHani3 3anexHocTi piBHS NeTanbHOCTi Bif OLiHKM 3a disionoriyHoto (a) Ta xipypriyHoto (6) cyblkanamu CR-POSSUM (n = 71).
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Puc. 3. ROC-aHani3 3anexHocTi piBHs ycknaHeHb Bif 3aranbHoi oujHkv 3a CR-POSSUM (n = 71).

Puc. 4. ROC-aHania 3anexHocTi piBHs ycknaaHeHb Bif OLiHKW 3a disiornoriyHoto (a) Ta xipypriuHoto (6) cyblukanamm CR-POSSUM (n = 71).
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3apybixHi aBTOpW aKTMBHO BUKOPUCTOBYKTb LUKaNM
OLHIOBAHHS (PYHKLIOHAMNbHOrO CTaHy opraHiamy ans
06’eKTMBI3aLi cTaHy 300pOB’S NaLIEHTIB | NPOrHO3yBaH-
HS1 PU3MKIB BUHWUKHEHHSI HECMEPTENbHUX YCKNaAHEHb,
HacTaHHA NieTanbHUX Hacnigkie y nepionepavinHoMmy
nepiogi [11,12].

YncneHHi nopiBHAMbHI aHaniayn NPOrHOCTUYHMUX LUKas
nokasanu HW3Ky nepesar nif Yac ix 3acToCyBaHHS Ha
NpaKkTWLi, ane € Takox i NeBHi Heaoniku. Huaka Lwkan €
[0BOMi CKINaZIHAMK Y BUKOPUCTaHHI, NoTpebyoTb TpuBanoro
00CTEeXEHHS NaLeHTIB, @ OTXXe IX He MOXHa 3aCTOCOBYBATH
NPW HEBIAKNAZHMX CTaHaX i KOrn HeMae 3MOru 34iACHUTY
MOBHOLHHE 1000CTeXeHHs xBopux [13].

Cawme ToMmy Y1mano aBTopiB HEOAHOPA30BO HAroMNoLLY-
Banu Ha nepesarax i MPOCTOTi 3aCTOCYBaHHS TakuX LUKas, Ik
CR-POSSUM, P-POSSUM, AFC, IRCS. ix Bukop1cToBYI0Tb
SK Mofeni Ans NporHo3yBaHHs nepionepawiiHnx ycknaa-
HeHb | CMepTHOCTi B paHHbOMY Ta BigaaneHomy (30 aHiB)
nicnsionepauiHomy nepiogi [14,15].

PospaxoBaHuit 3a wkanotw CR-POSSUM TeopeTny-
HUI piBEHb NETANBLHOCTI B paHHLOMY MicrsonepalinHomy
nepiogi (11,60 (4,80; 21,20) %) 3icTaBHWN i3 HaKTUYHUM
MOKa3HUKOM CMepTHOCTI B rpyni gocnimkenHs (11,27 %),
NiATBEPAXYIOUM BUCHOBKW MOMEPEAHIX LOCNIIKEHb.
ROC-aHani3 gae 3mory, BignosigHo 4o 6anbHoi OLiHKM 3a

chisionoriuHoto Ta xipypriHoto cybiukanamm CR-POSSUM,
BM3HAYaTU NaLieHTIB i3 rpyni NigBMLLEHOMO PU3NKY LLOAO
BUHWKHEHHS nepionepauiiHuX ycknagHeHb i MOXNUBOro
HacTaHHsl neTanbHOro Hacniaky.

BucHoBKU

1. Y xBopux 3 ycknagHeHuMn qopmamn KOropek-
TanbHOro paky piBeHb PU3NKY MeTanbHOro Hacmiaky, 3a
AaHumn CR-POSSUM, y paHHbOMYy nicnsionepauinHomy
nepiogi 3iCTaBHWN i3 PaKTUYHUM NOKA3HUKOM CMEPTHOCTI
B rpyni (11,60 (4,80; 21,20) % Ta 11,27 % BianoBiaHo),
U=234,0,p=0,739.

2. KputnyHuit piBeHb 6anbHOI OLHKM 3a LUKANO
CR-POSSUM, nicns sikoro BinbyBanocs 3pocTaHHs piBHS
ycknagHeHb, — >20 6anis, AUC = 0,744, p < 0,001 (4yT-
nmeictb — 71,0 %, cneundivHict — 67,5 %). KputniHuii
PiBEHb 3POCTaHHS MOKa3HMKa CMEPTHOCTI — >22 6anu
3a CR-POSSUM, AUC = 0,781, p = 0,005 (4ytnmsicTb —
75,0 %, cneumndiyHicts — 74,6 %).

3. ROC-aHani3 3anexHocTi netanbHOCTi y rpyni
JocnimkeHHs B 6anbHOI OLHKM CTaHy 300POB’st XBOPOro
3a wkanot CR-POSSUM nokasas: 3poCTaHHA CMEpTHO-
CTi B rpyni JOCRIMKEHHS 3anexuTb He Bif xapakTepy Ta
CKMagHoCTi onepaTueHOro BTpyyaHHs (p = 0,159), a Big
3aranbHOro cTaHy naieHTa Ha Yac HaXOMKeHHs y cTauio-
Hap (p < 0,001).
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4. ROC-aHani3 3anexHocTi ycknagHeHb Bif OLjHKM
CTaHy 300poB’st xBoporo 3a CR-POSSUM cBiguuthb, Lo
30iMbLLUEHHS KiNbKOCTI yCKMagHeHb Y rpyni AOCTIMKEHHS
3anexXuTb i B XapakTepy, CKNagHOCTi onepaTMBHOIO BTPY-
yaHHs (p = 0,028), i B 3aranbHOro cTaHy 300POB’'S XBOPOro
Ha Yac rocnitanisawii B 3aranbHOXIpypriyHe BigAineHHs
(p <0,001).

MepcnekTMBM noaanbLUKMX AochimkeHb. BukopucTaH-
Hs Wwkanu CR-POSSUM y npakTuyHii gisnbHOCTI AacTb
3MOry 3 BUCOKUM PiBHEM BipOriAHOCTi NPOrHO3yBaTH PU3MKN
HaCTaHHsl CMEPTENbHOrO HaCMiaKy B NaLieHTIB 3 ycknaa-
HEHUMU hopMaMK OHKO3aXBOPKOBaHb 060A0BOI KULLKM, @
TaKOX JacTb 3MOry BUSHAYUTV rpyny NABULLEHOTO PU3NKY
BUHWKHEHHS NepionepauiiHuX ycknagHeHb i MOXMUBOro
neTanbHOro HacniaKy 4ns onTuMisaLlii nepegonepawinHoro
obcTexeHHs, NiAroToBKM A0 onepalii Ta XipypriYHoro BTpy-
YaHHS1 Y LIMX XBOPMX.

®iHaHCcyBaHHA

AOCAIAKEHHSA BUKOHaHe B pamkax HAP

3anopi3bkoro AepxaBHOro0 MeANKO-papmaLEeBTUYHOTO
yHiBepcuTeTy «MoandikaLlis XipypriYHUX acnekTiB AikyBaHHA
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The aim of the work is to determine the frequency and impact of prenatal identification of fetal growth restriction (FGR) on obstetric
and perinatal outcomes based on a retrospective analysis.

Materials and methods. In total, 618 birth histories in singleton normal pregnancies complicated by FGR in the city of Zaporizhzhia
were analyzed. Of these, in 546 cases of FGR, women gave birth to live infants (group 1), and in 72 such cases, pregnancies ended
up in a stillbirth (group II). The mean age of pregnant women in the studied groups was 28.7 + 3.1 and 31.7 £ 3.1 years and it was
significantly greater in group Il (p < 0.0001). In all the cases, the gestational age was 222 weeks, and the fetal weight was less than
the 10th percentile for the relevant gestational age according to the current Order of the Ministry of Health of Ukraine No. 1718
dated 02.10.2023. Growth restriction in newborns was determined according to the criteria of the Consensus Definition (2018)
including birth weight the <3 percentile, or a combination of three of the following criteria: birth weight the <10" percentile; head
circumference the <10™ percentile; prenatal diagnosis of FGR; prenatal risk factors associated with FGR. A stillbirth was defined
as death of a fetus after 22 weeks of gestation without any signs of life. Exclusion criteria from the study were: multiple pregnancy,
the presence of a chromosomal abnormality in a fetus, an undetermined gestational age in the 1% trimester.

Results. A significant proportion of fetuses with FGR signs has been revealed in group I, which was 17 times more than that in group
. The study data have demonstrated a rather low level of prenatal FGR identification in both groups (35.6 %), while in group II, the
diagnosis of FGR was made before delivery only in every fifth case (p < 0.05). Data analysis has shown a higher percentage of preterm
births among pregnant women in group Il (p < 0.0001) with the maximum number of births in this group at 28- and 36-weeks’ gestation.
The average weight percentile was significantly higher in group II, namely 4.12 compared to 3.77 (p < 0.0001), however, the number
of fetuses with a weight the <1¢ percentile occurred significantly more often in group | (p < 0.05). The frequency of fetal distress in
group | was greater among fetuses with the birth weight 10" percentile than among those with fetal weight less than the 3" percentile.

Conclusions. The conducted study results have shown a large percentage of FGR fetuses in the structure of stillbirths with no
downward trend. A low level of FGR prenatal identification has been found in both groups (35.6 %), while in the group of stillbirths,
the indicator was significantly lower and amounted to 22.22 %. The presence of FGR has resulted in a significant increase in the
relative risk of stillbirth — 28.4, 95 % CI [21.2; 38.3]. Besides, the additional risk was increased (11.0, 95 % CI [8.7; 13.8]) if FGR
was not diagnosed during pregnancy. At the same time, the odds ratio was 32.1, 95 % CI [23.3; 44.1].

Katouosi croBa:
aHTeHaTanbHa
AiarHocTuka,
3aTpuMKa

pOCTY NAOAQ,
MEPTBOHAPOAXKEHHS,
nepuHaTabHi
HaCAIAKM.

3anopisbkui
MeAUYHUI XXypHaA.
2024.T. 26, Ne 1(142).
C.3843
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MpeHaTanbHa iAeHTUiKaLiA 3aTPUMKM POCTY NAOAA Ta PUSUKY MEPTBOHAPOAXKEHHA

B. A. Myukos, . . KpyTb, 0. B. AelHiueHko

MeTta po6oTu — Ha nigcTaBi peTPOCMEKTUBHOM aHanisy BU3HA4YMNTK HYacTOTY a TakoX BMIMB AOMOMOroBOi ineHTUdiKaLi 3aTpumkn
pocty nnoaa (3PI1) Ha akyLuepcbki Ta nepuHaTanbHi Hacmiaky.

Marepianu i meToau. MNpoaraniaysanu 618 icTopiit nonorie 3 0AHONIAHVMM, HE aHOMaSbHUMM BariTHOCTAMM, siki Bynn yeknaaHeHi
3P, B M. 3anopixoki. 3 HUX y 546 Bunaakax 3P xiHku Hapogunm sy auTuHy (I rpyna), a B 72 BUNaakax BariTHICTb 3aBepLumnnacs
mepTBoHapomkeHHsM (Il rpyna). CepeaHii Bik BariTHUX y rpynax AocnimkeHHs ctaHosus 28,7 + 3,1 1a 31,7 £ 3,1 poky BianosigHo;
focToBipHO Binbwwii — y Il rpyni (p < 0,0001). Y BCix BUNagkax TepPMiH BariTHOCTI CTAHOBMB 222 TWxHI, @ Maca nrnoga — MeHLua
3a 10 nepLeHTUb 4NS BiGMNOBIAHOTO TEPMIHY recTaui, 3rigHo 3 YuHHUM Hakasom MO3 Ykpainu Big 29.12.2005 Ne 782. 3atpumky
POCTY B HOBOHAPOKEHIX AiarHoCTyBanu BifnoBiaHo A0 kpuTepiiB KoHceHCycHoro Bu3HaueHHs (2018), Lo Bkioyae Bary AUTUHM
NPV HapOMKeHHi <3 npoueHTUNb abo KoMOiHaLLil0 TPEOX KpuTepiiB: Bara Npu HapomkeHHi <10 npoueHTUNb; 00Big ronosn <10
MPOLeHTWMb; Jononorosun giarHo3 3PT1; npeHatanbHi dhaktopy puauky, nos’asaHi i3 3PIM. Ak MepTBOHapOmKeHyY BU3HaYanm au-
TUHY, sika Hapoaunacs nicns 22 TWKHA BariTHOCTi Ta He Mana 03HaK uUTTs. KpuTepil BUKMIOYEHHS 3 OCNimKeHHs — BaratonnigHa
BariTHICTb, HAsIBHICTb XPOMOCOMHOI aHOManii Nnoaa, HeBU3HAYeHMIN TepMiH recTallii B | TpuMecTpi.

Pesyniratu. Y |l rpyni BU3Hauunu ictotHy YacTky nnogis 3 o3Hakamu 3PT: y 17 pasiB 6inblue OO0 BiAMNOBIAHOMO NOKasHUKa
8 | rpyni. Pesynkratv gocnimkeHHs nokasany A0BOri HU3bKWIA piBeHb Aonororosoi igeHTudikauii 3PM B 06ox rpynax (35,6 %).
3asHaunmo, wwo B Il rpyni giarHo3 3P o Yacy nonoris BCTAHOBMEHO NULLE B KOXHOMY M'siToMy Bunagky (p < 0,05). AHania gaHnx
MnoKasaB BYLLMIA BiCOTOK NepeayacHux nonoris y BaritHux Il rpynu (p < 0,0001) 3 MakcmanbHOK KinbKicTio MOMOriB Y Liji rpyni
B TepMiHax 28 i 36 TwxkHiB rectauii. CepenHii npoLeHTUnb Barv focToBipHO Ginbwwia y Il rpyni — 4,12 npotu 3,77 y | rpyni (p<
0,0001), ane kinbkicTb nnogis i3 Macoto <1 npoueHTUnb BiporigHo Ginblwa B | rpyni (p < 0,05). Yactota auctpecy nnogis y | rpyni
6inbLua B AiTen i3 10 NpoLeHTUNEM Baru, HiX Y NMOAIB i3 Baroto, L0 MeHLUa 3a 3 NpOLEeHTUIb.

BucHoBku. Pesynbratv gocnimkeHHs nokasanm 3HaqHy YacTky nnogis i3 3PI1y cTpyKTypi MEPTBOHAPOMKEHMX, LLIO HE MaE TeHAEeHLji
[0 3HUKEHHS1. BCTaHOBNEHO HU3bKMIA piBEHb AONONOroBoi ineHTudikaLii 3P B 0box rpynax (35,6 %), y rpyni MEpTBOHAPOMKEHD
Lielt NokasHuK ctaHoBKB 22,22 %. CTaTUCTUYHWIA aHania CBiguuTb, WO HasBHiCTb 3P npu3BoanTb 4O 3HAYHOTO MiABULLEHHS
BigHocHoro puaunky (RR) mepTBoHapomkeHHs — 28,4, 95 % [l [21,2; 38,3]. Kpim Toro, akwo 3PT1 He 6yna giarHocToBaHa nig vac
BariTHOCTI, foaaTkoBuiA puank 3poctae Ha 11,0, 95 % [I [8,7; 13,8]. BigHowueHHs wancis (OR) npn usomy ctaHoBuTts 32,1, 95 %
01[23,3; 44 ,1].
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Improvement of perinatal outcomes is one of the main direc-
tions both in obstetrics and perinatology and the State as a
whole. The most unacceptable complication of pregnancy
is stillbirth. Although stillbirth rates have declined in many
countries, these declines have been less pronounced than
infant mortality rates [1,2]. At the same time, antepartum
fetal death occurs in more than 80% [3].

Anumber of recent studies have focused on the impact
of stillbirth on women’s health and social consequences
[4,5,6]. The main cause of stillbirth, neonatal mortality,
short-term and long-term neonatal morbidity is fetal growth
restriction (FGR), which refers to a common complication of
pregnancy worldwide [7,8,9] and is defined as a fetus failing
to realize its growth potential due to a pathological factor,
most often placental dysfunction [10,11,12].

Recent studies have shown that the global prevalence
of FGR in the world is about 20.5 % [12]. This points to the
importance of timely diagnosis and management of FGR
cases, which has a key role to play in reducing infant mor-
tality and morbidity. However, in practice, more than 50 %
of FGR cases remain undiagnosed even in high-income
countries [13], and more than 70 % of infant death cases
associated with FGR were not diagnosed before birth [14].
Such a low percentage of fetal growth abnormality detec-
tion significantly increases the risk of adverse perinatal
outcomes and stillbirths, and therefore many cases of
stillbirths, which can be prevented, are related precisely to
undetected antenatally FGR [12,14].

The prevalence of FGR varies in different countries
and rises with increasing gestational age [15,16,17]. In
high-income countries such as the United States and
Australia, the incidence of FGR was approximately 11 %,
but in low- and middle-income countries, approximately
32.5 million infants were born with FGR, and the majority
of these infants (53 % — 16.8 million) were born in South
Asia [17,18]. The FGR level is currently the highest in
the world for the past 20 years and it is likely to continue
rising [19].

According to the Human Capital Index 2020, Ukraine
was among the worst rates for quality-of-life scores in Europe
[20,21]. It has not changed significantly over the past eight
years, on the contrary, there has been an increase in the
frequency of perinatal losses. The negative trend of the
past ten years has been the annual decrease in the number
of births in Ukraine [30]. Based on the State Statistics of
Ukraine, the number of births decreased almost twice, from
565,900 to 258,813, in 2021 compared to 2014.

At the same time, the level of perinatal losses during
this time period increased from 8.72 %o t0 9.21 %o, respec-
tively. In Ukraine, the number of births decreased in abso-
lute terms by 307,087 people in 2021 compared to 2014
[22]. Attention is drawn to an increased frequency of low
birth weight and preterm birth, which are characterized by
a high risk of neonatal morbidity and mortality. In addition,
an increase in the perinatal mortality rate amid a declined
birth rate is causing concern. In the Zaporizhzhia region,
during that period, the same dynamics of changes in the
structure of the decreased birth rates has been observed
(by an average of 1,100 births per year), while the rates
of perinatal losses were increased even more significantly
(from 8.58 %o in 2014 to 10.46 %o in 2021). Thus, prenatal
care, aimed at identifying fetuses with impaired growth
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rates, could become an effective strategy for preventing
stillbirth [1], allowing a pregnant woman at a high risk of
fetal death to give birth timely and thus to improve peri-
natal outcomes.

Aim
The purpose of the study is to determine the frequency

and impact of prenatal identification of FGR on obstetric
and perinatal outcomes based on a retrospective analysis.

Materials and methods

According to the purpose, 618 birth histories of singleton
normal pregnancies, complicated by FGR, were analyzed
in the city of Zaporizhzhia. Of these, in 546 cases, women
gave birth to live infants (group 1), and in 72 such cases,
pregnancies ended up in a stillbirth (group II). In all the cas-
es, the gestational age was 222 weeks, and the fetal weight
was less than the 10" percentile for the relevant gestational
age according to the current Order of the Ministry of Health
of Ukraine No. 1718 dated 02.10.2023. The mean age of
the pregnant women was 28.7 + 6.8 years and 31.1 £ 7.4
years, ranged from 18 to 36 years, being significantly higher
in the group Il women (p < 0.0001).

Growth restriction in newborns was determined ac-
cording to the criteria of the Consensus Definition (2018)
including birth weight the <3 percentile, or a combination
of three of the following criteria:

1. birth weight the <10™ percentile;

2. head circumference the <10™ percentile;

3. prenatal diagnosis of FGR;

4. prenatal risk factors associated with FGR [23].

Stillbirth was defined as intrauterine fetal death after 22
weeks of gestation without any signs of life [24]. Stillborn
gestational age was adjusted by subtracting two days
from the gestational age at birth to correct an assumed
average delay of 48 hours between intrauterine death and
delivery [25].

Exclusion criteria from the study were: multiple pregnan-
cy, the presence of a chromosomal abnormality in a fetus,
an undetermined gestational age in the 1st trimester. Data
on maternal and obstetric history, childbirth course, short-
term neonatal outcomes, and detailed information about
hospitalization of newborns were retrieved. The study was
carried out in accordance with the current requirements of
moral and ethical principles outlined in the Declaration of
Helsinki (1964), the Conference of the Council of Europe on
Human Rights and Biomedicine, as well as in the provisions
of legislative acts of Ukraine.

The chosen study trend is related to the plan of re-
search work of the Department of Obstetrics and Gyne-
cology of Zaporizhzhia State Medical and Pharmaceutical
University. Statistical processing of the results was carried
out using licensed standard packages of multivariate statis-
tical analysis application programs Statistica for Windows
13 (StatSoft Inc., No. JPZ8041382130ARCN10-J). Data
were presented as M = SD (mean + standard deviation)
or n/%. The Student’s test was used in the testing of hy-
pothesis for comparison of means between the groups.
Differences were considered statistically significant at a
level of p < 0.05.
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Fig. 1. The number of births in the city of Zaporizhzhia in 2018-2021.

Table 1. The analysis of the course of pregnancy and childbirth, n, (%)

parameter ______JGroup(n=549) [ crowpiin=r2 o |

Gestational age at detection (weeks)

Cardio-vascular disorder
Chronic hypertension
Gestational hypertension
Preeclampsia

Severe preeclampsia
Placental abruption
Preterm birth

FGR detected

31121 302425 <0.0001
83 (15.2) 23 (31.94) <0.0001
6(1.10) 10 (13.89) <0.0001
17 (3.1) 0(0.0) >0.05
31(5.68) 4 (5.56) >0.05
14 (2.56) 2(278) >0.05
7(1.28) 5 (6.94) <0.001
83(15.2) 55 (76.4) <0.0001
204 (37.36) 16 (22.22) <0.01

Table 2. Neonatal outcomes in women of the studied groups, absolute

percentage (%)

parameter________Jcroupn=549) _Growptin=r2 _Jp

Gestational age at birth (weeks) 35.5+3.1 314428 <0.0001
Female sex 233 (42.7) 41(56.9) <0.05
Birth weight (g) 2360 (2180; 2630) 1130 (700; 1980) <0.0001
Birth weight < 1000,0 g 7(1.3) 16 (22.2) <0.0001
Birth weight (percentile) 377+0.21 4121038 <0.0001
<1 percentile 209 (38.3) 19(26.4) <0.05
Birth weight (10" percentile)

In all 82 (15.8) 17 (23.6) <0.0001

<32 weeks 1(1.2) 12 (16.7) <0.0001

>32 weeks 81(98.8) 5(6.9) <0.0001
Fetal distress*

<3 percentile 166/437 (38.0 %) - -

3-10" percentile 35/80 (43.8 %) - -

*: among group | fetuses.
Results

40  ISSN 2306-4145

In the period from 2018 to 2021, there were 25,394 births
at gestational ages of more than 22 weeks in the city of
Zaporizhzhia. Of these, 71 cases were multiple births, 29
cases were detected with developmental anomalies, and
4 instances of an undetermined gestational age in the
1st trimester. The number of births in dynamics during
the relevant period, both in Ukraine and the Zaporizhzhia
region, has demonstrated a downward trend over four
years (Fig. 1).

http://zmj.zsmu.edu.ua

Of the 25,290 studied births in the city of Zaporizhzhia
from 2018 to 2021, 546 live-birth newborns (group I)
showed signs of FGR, which was 2.38 % of total births. 196
(0.77 %) stillbirths were recorded over this period, including
176 (0.7 %) singleton pregnancies without fetal structural
anomalies. The number of fetuses with FGR signs among
stillborn (Il group) was 72 (40.91 %) cases, which was 16
times more than those in group |.

The relative risk (RR) of stillbirth in the FGR presence
was 28.4, 95 % Cl [21.2; 38.3]. Additional risk was 11.0,
95 % CI [8.7; 13.8]. The odds ratio (OR) was 32.1, 95 %
Cl [23.3; 44.1].

The analysis of the stillbirth number throughout the
period reviewed has shown an overall downward trend from
7.69in 2018 to 6.84 in 2021 per 1,000 births, meanwhile,
there was a rise in the percentage of fetuses with FGR
signs in the structure of stillbirths, from 35.1 % to 50.0 %,
respectively, over this period.

The analysis of the clinical and anamnestic character-
istics (Fig. 2) has shown that the mothers of both studied
groups were more often housewives with no statistically
significant differences in the level of education, profession,
and marital status (p > 0.05).

Every third woman in both groups smoked during
pregnancy. The group | women gave the first birth more
often — 307 (56.2 %) as compared to those in group Il —
32 (43.4 %) (p < 0.001). Somatic pathology occurred in
every fourth case in group Il — 18 (25.0 %), which was
statistically higher compared to the group | women — 89
(16.3 %) (p < 0.0001). Hypertensive disorders prevailed
among somatic pathologies in group Il —in 10 (13.9 %)
women versus 6 (1.1 %) women in group |, in which kidney
disease, anemia, obesity, and thyroid disease were more
common (Fig. 3).

In addition, traditional risk factors for FGR (chronic ar-
terial hypertension, kidney disease, autoimmune diseases,
stillbirth in anamnesis) were also more often detected in the
group Il women — 19 (26.4 %) versus 13 (2.4 %) in group
I (p <0.0001).

The analysis of the course of pregnancy and childbirth,
presented in Table 1, has demonstrated that the mean ges-
tational period at the time of diagnosis was between 31.7 £ 2
weeks in group | and 30.2 £ 2 weeks in group Il (p <0.001).

In the group Il women, cardiovascular diseases (chronic
arterial hypertension, varicose disease, somatomorphic
disorders) were almost twice higher, but the incidence of
preeclampsia was higher in the group | women. It is worth
noting that preterm birth occurred in 22.33 % in both groups.
Meanwhile, it was 5 times higher in group Il (76.4 %) com-
pared to group | (15.2 %) (p < 0.0001). A fairly low level of
FGR antenatal diagnosis has to be noticed in both groups
(35.6 %) with FGR diagnosis only in every fifth case by the
time of birth (p < 0.05) in group II.

The mean gestational age at birth was statistically
greater in the group | women — 35.5 weeks versus 31.4
weeks in group Il (p < 0.0001). The analysis of the
number of newborns depending on the gestational age
has shown that the majority of births occurred at 3840
weeks’ gestation in group |. At the same time, two peaks
of the maximum birth number were observed in group |l
namely, at 28-36 weeks’ gestation (Fig. 4). The majority
of stillbirth cases were diagnosed at these particular
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Fig. 2. Clinical and anamnestic
characteristics of the studied
groups.

Fig. 3. Somatic pathology in the
studied groups (%).

Fig. 4. Percentage of newborns
by weeks of gestation in the
studied groups (%).
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gestational periods, in which FGR was not identified
before the moment of birth.

Notably, the number of infants born before 28 weeks
of gestation was 4 times higher in group Il and amounted
to 25 %.

From the data presented in Table 2, it can be seen
that there were significantly more female fetuses in group
l,57.23 % versus 43.77 % in group Il (p < 0.001).

The mean weight of newborns in group | was
2360 [2180; 2630] g and 1130 [700; 1980] — in group Il
(p<0.0001). Although fetuses with a birth weight of less than
1000 g predominated in group Il due to the higher number
of preterm births therein, the mean weight percentile was
significantly greater in group I, namely 4.12 compared to
3.77 (p < 0.0001). However, the number of fetuses with a
birth weight <1¢ percentile was significantly more in group
| (p < 0.05). Distribution analysis of fetuses with the 10th
percentile of birth weight in group Il has revealed gestational
age before 32 weeks in 16.7 % of cases and after 32 weeks
—only in 6.9 % of cases, in contrast, group | fetuses with
the 10" percentile of birth weight after 32 weeks’ gestation
accounted for 98.8 % (p < 0.0001). Regarding the frequency
of fetal distress among group | fetuses, it was detected in
43.8 % (35/80) of fetuses with the 10™ percentile of birth
weight, and, accordingly, in 38.0 % (166/437) of fetuses with
a birth weight of less than the 3 percentile.

Discussion

The study results have found the prevalence of fetuses with
FGR signs in the structure of stillbirths (40.9 %) over recent
years. This indicator is higher compared to our earlier study
0f2014-2018, where it was 38 % [26], as well as to the data
of recently conducted studies in France and Japan (24.9 %
and 34.4 %, respectively) [1,2]. Noteworthy is also the rate of
FGR prenatal identification in these fetuses, which was only
22 %, being significantly lower than in European countries,
where this rate varies from 31.0 % to 53.3 % [1], and in our
earlier study, when this indicator amounted to 32.6 % [26].
The findings have indicated an increase in severe placental
lesions in the structure of fetuses with growth restriction,
resulting in early pathological process manifestations and
progressive deterioration of the fetal condition, as evidenced
by the lower mean gestational age in group Il at the time
of diagnosis, as well as the mean gestational age at the
time of childbirth diagnosis (p < 0.0001). Meanwhile, with
regard to live births, the indicators of prenatal diagnosis
were almost the same when compared with the results of
other studies [1], as the rate was 37.36 % in our study and
36.20 % in the French.

The majority of infants were full-term in group I, while
two peaks of the maximum number of births were observed
at 28- and 36-weeks’ gestation in group Il. Most cases of
stillbirth occurred at these gestational periods, when FGR
was not diagnosed prior to death. The mean body weight
percentile was significantly higher in group Il. The higher
percentage of fetuses with the 10™ percentile of body weight
in group II, especially in terms of gestation before 32 weeks,
has also been pointed out. The significantly greater number
of fetuses with a body weight <15 percentile was also found
in group |, which is consistent with the data of other studies
[1,2,27,28,29,30].

Itis worth giving a mention to the fact that the frequency
of fetal distress in group | fetuses with the 10" percentile
of body weight was significantly higher than in those with
a body weight <1 percentile. The data presented indicate
that FGR prenatal diagnosis based only on ultrasound as-
sessment of fetal weight is better if the latter is more than
1000 g (28 weeks), but it is not adequate at gestational ages
close to full-term pregnancy.

Conclusions

1. The conducted study results have shown a large
percentage of FGR fetuses in the structure of stillbirths
(40.9 %) with no downward trend.

2. Cardiovascular diseases take an important place
in the structure of somatic pathology among women who
experienced a stillbirth.

3. The childbirth results have indicated a significant pre-
dominance of preterm births among women of the stillbirth
group compared to the group of women with a live birth.

4. A low level of FGR prenatal identification has been
found in both groups (35.6 %), while in the group of stillbirths,
the indicator was significantly lower and amounted to 22.22 %.

5. Statistical analysis has revealed that the presence of
FGR resulted in a significant increase in the relative risk of
stillbirth — 28.4, 95 % Cl [21.2; 38.3]. Besides, the additional
risk was increased (11.0, 95 % CI [8.7; 13.8]) if FGR was
not diagnosed during pregnancy. At the same time, the odds
ratio was 32.1, 95 % CI[23.3; 44.1].
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Ultrafine industrial aerosol as a risk factor for the health
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Aim. To evaluate the amount and physicochemical properties of ultrafine industrial aerosol (UIA) in the work zone air (WZA) of
smelting shop workers at a machine-building enterprise during various technological processes (melting, welding, and metal
machining).

Materials and methods. The physical properties of UIA particles were evaluated with NanoScan 3910 scanning spectrometer:
the number of particles (number/cmd), particle surface volume (nm%cm3), particle surface area (nm?/cm2), and nanoparticle mass
concentration (ug/cm?) in the WZA of a furnace operator (n = 416), a welder (n = 315), a cutter (n = 286), a grinder (n = 78), and
workers of the control group (n = 315). The chemical composition of the air samples was determined by inductively coupled plasma
optical emission spectrometry (ICP-OES) using an Optima 2100 DV device.

Results. It has been found that the highest concentration of UIA nanoparticles was recorded during metal melting at the work-
places (WP) of furnace operators (4.28 x 10* to 2.41 x 10° particles/cm®) and welders (3.01 x 10* to 3.34 x 10° particles/cm?).
During mechanical metal processing, a much smaller number of nanoparticles was produced (for grinders, the number varied from
9.81 x 10* to 1.44 x 10° particles/cm?; for cutters, it varied from 2.71 x 10* to 1.94 x 10° particles/cm?). Indicators of surface area,
surface volume and mass concentration at the WPs of furnace operators, welders, grinders and cutters exceeded the corresponding
indicators of the control group for almost all sizes of suspended particles with statistically significant differences (p < 0.05). It has
been estimated that such metals as Al, Cu, Mg, Mo, Fe, and Ni were present in the workers’ WZA but their content did not exceed
the current maximum permissible concentrations.

Conclusions. The presence of suspended particles of UIA with @ maximum concentration in the range from 20 nm to 70 nm has
been confirmed in the WZA during melting, welding of metals and machining. Indicators of concentration, surface area, surface
volume, and mass concentration at the workplaces of melting shop workers at the machine-building enterprise significantly exceeded
the corresponding indicators in the control group without dust formation processes, showing statistically significant differences
(p £0.05). The evidence of metals in the WZA has suggested their presence in the form of nanoparticles, which are more active
and dangerous, thus increasing the risk of their adverse effects on the workers.
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YAbTpaaucnepCHUM NPOMUCAOBUM aePO30Ab AK GaKTOp PU3UKY
AAA 3A0POB’A NPaLiBHUKIB NAaBUABHOTO LieXy MalUMHOOYAIBHOrO NiAnpMeEMCTBA

A. T. Wapasapa, H. M. Amutpyxa, |. M. AHApycULLIMHa

MeTta po60TH — OLIHUTM (i3NKO-XiMiYHI XapaKTEPUCTMKM yNbTPaaUCcnepcHOro npomucrioBoro aepo3onto (YIA) nositpst poboyoi
30HK (MP3) npauiBHMKIB NNABUABHOTO Liexy MalLMHOBYAiBHOTO NianpueMcTaa.

Marepianu i metoau. OuiHunu ¢hisnyHi BnactmeocTi YacTuHok YTA 3a gonomoroto ckaHytodoro cnektpometpa NanoScan 3910:
YMCIIO YaCTUHOK (KiNbKICTb/CM?), 06'EM MOBEPXHI YaCTUHOK (HM®/CM®), MITOLLY MOBEPXHI YaCTUHOK (HM?/CM?) Ta MacoBy KOHLIEHTpaLLito
HaHouacTuHoK (Mkr/cm®) y MP3 nnasunbHUKka MeTany (n = 416), 3BaptoBanbHika (n = 315), 06pybysava (n = 286), wricysans-
HUKa (N = 78) Ta npawiBHUKIB KOHTPOMNbLHOI rpynu (n = 315). XimivHui cknag Npob NoBITPS BU3HAYan METOAOM ONTUKO-EMICIAHOI
CneKTpoMeTpii 3 iHBYKTMBHO 3B's3aHoto nnasmoto (OEC-I3M) 3a gonomoroto npunagy Optima 2100 DV.

Pesynbratun. BctaHoBUM, Lo HanbinbLua KinbkicHa KOHLEHTpaList HaHo4YacTuHOK YA 3apeecTpoBaHa Mg Yac NnaBneHHs Metany
Ha pobGoyomy Micui (PM) nnasunbHuka (4,28 x 10* po 2,41 x 10° yacTuHok/cm®) Ta 3BaptoBanbHuka (3,01 x 10* oo 3,34 x 10°
yactuHok/cm®). Mg Yac MexaHiyHOi 06pOGKI MeTany yTBOPHETLCS 3HAYHO MEHLLIA KiNbKICTb HAHOYACTHHOK (LLMichyBarnbHUK — Big
9,81 x 10* go 1,44 x 10° yacTuHok/cm®, 0BpyByBad — Big 2,71 x 104 go 1,94 x 105 yacTuHok/cm®).

IMoka3sHuKy NoLLi noBepxHi, 06'eMy NOBEPXHi Ta MacoBOi KoHLIeHTpaLii Ha PM nnaBunbHyka meTany, 3saproBanbHuka, LwiidyBank-
HVKa Ta 06pyOyBaya nepeByLLyBany BiAnoBiaHI NOKa3HWKK B KOHTPOIBHIN rpyni Maiixe 3a BCiMa po3Mipamu 3BaXEHNX YaCTUHOK
i Manu cTaTMCTUYHO BiporigHi BigmiHHOCTI (p < 0,05). BusHaumnu, wo y NP3 npauisHukis HasieHi metanu: Al, Cu, Mg, Mo, Fe Ta
Ni, — ane ixHilt BMICT He nepeBMLLYyBaB BCTAHOBIEHWX IPAHNYHO MPUMYCTUMUX KOHLIEHTPaLLiA.

BucHoBku. MigTBepmreHo HasBHiCTb y MP3 nig yac nnaBneHHs, 3BaproBaHHs MeTaniB | MexaHiYHOi 06pOOKM eTanel 3BaKeHNX
YacTMHOK YTTA 3 MakcMManbHOI0 KinbKiCHOK KOHLEHTpaLieto y AianasoHi ig 20 HM 4o 70 HM. [Toka3HMK KinbKiCHOI KOHLeHTpaLii,
MIOLLi NOBEPXHi, 06’eMy MOBEPXHi Ta MAaCOBOI KOHLIEHTPALii Ha pO6OUMX MiCLIsIX NPpaLiBHUKIB MIABUIBHOTO LIEXY MaLLMHOBYAIBHOMO
MiZNpMEMCTBA 3Ha4YHO NepeBULLYBany BiGMOBIAHI NOKA3HWKW B KOHTPOMbHIi rpyni, Ae He 3adhikcoBaHO NPOLIECH MOy TBOPEHHS,
Marm CTaTUCTUYHO BiporigHi BigmiHHOCTI (p < 0,05). BuaHaueHi HaHoqacTuHk i meTanu y NP3 gatoTb nigctaBu NpunycTuTh Hass-
HICTb LMX MeTaniB y (hopMi HAHOYACTUHOK, LLO € BiNbLL aKTUBHUMM | HEBE3MNEYHUMM; Lie NIABMLLYE PU3NK iXHBOTO HECTIPUATIIMBOTO
BMSIMBY Ha OpraHiaM npaviBHUKIB.
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OpwuriHaAbHI AOCAIAXKEHHS

In recent years, scientists from different countries have
demonstrated increased interest in assessing the content of
respirable dust fractions in atmospheric air and work zone
air (WZA), namely ultrafine particles or suspended particles
smaller than 100 nm (nanoparticles). This interest is due
to the risk of their negative impact on the health of workers
and the population. Today it is known that nanoparticles
have completely different physical and chemical properties
that cause different toxic and biological effects compared
to larger ones. The ultra-small size and large surface area
enable the penetration of nanoparticles deep into the lungs
and the blood flow overcoming biobarriers (hematoencepha-
litic, histohematological, placental), their translocation to
target organs, as well as access to intracellular structures
such as mitochondria and nucleus, etc. [1,2,3,4,5,6]. It is
believed that workers’ contact with nanoparticles can cause
specific adverse health effects, namely the development
of oxidative stress and inflammatory processes, damage
to organelles and DNA, as well as apoptosis in cells and
tissue necrosis [5,7,8,9,10].

While conducting hygienic studies of working conditions
in Ukraine, only suspended particles of large dust fractions
(PM,, PM, ) are currently identified and evaluated in the
WZA. In contrast, particles of the ultrafine range (nanopar-
ticles) are neither monitored nor considered as a high-risk
factor that may impact workers’ health. At the same time,
it is the nanoparticles formed during various technological
processes [11] can contribute to various negative health
effects on workers, depending on their physical and
chemical properties. According to modern studies, when
assessing the hazards from exposure to ultra-dispersed
particles of industrial aerosol, NIOSH (National Institute
for Occupational Safety and Health) suggests considering
the following physical characteristics: size, shape, chemical
composition, mass concentration and surface area of sus-
pended particles [10,12]. Today, many scientists confirm
that suspended nanoscale particles have the greatest toxic
effect due to their larger surface area, which allows them to
actively adsorb and transfer harmful chemicals, increasing
their degree of toxicity depending on the adsorbed material
[11,12,13,14,15,16,17].

According to scientific sources, more than 6 million em-
ployees worldwide who work in the field of nanotechnology
are exposed to nanoparticles. Employees in other industries
may also be exposed to them, provided they are generated
during various technological processes [1,18]. High-tem-
perature processes, namely, solid fuel combustion, melting
and welding, as well as high-speed mechanical machining
processes, various procedures in the construction industry,
operation of motor vehicle engines, numerous technological
processes in the service industry, etc. present the greatest
risks [5,10,15,19].

Detailed research data on the number of industrial
aerosol (IA) particles, their physical and chemical proper-
ties (surface area and volume, mass concentration, and
chemical composition) in the WZA of certain occupational
groups (metal melting, welding, high-speed machining)
are missing in most sources. Therefore, these data are
important for risk assessment and identification of effective
preventive measures against their negative impact on the
health of workers.
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Aim

The study aims to evaluate the amount and physicoche-
mical properties of ultrafine particles (nanoparticles) in the
composition of IA in the WZA of smelting shop workers at

a machine-building enterprise during various technological
processes (melting, welding, and metal machining).

Materials and methods

The content of nanoparticles was determined and their
physical properties in the WZA were estimated with a port-
able scanning spectrometer NanoScan 3910 (USA), which
measures particles in the range from 10 nm to 400 nmin 13
channels depending on the particle size, with a maximum
ability to measure the total concentration of up to 1,000,000
particles per cm?.

For each range of nanoparticle sizes, the number (num-
ber/cm®), surface volume (nm%cmd), surface area (nm?/cm?),
and mass concentration (ug/cm?®) in the WZA were de-
termined. The content of nanoparticles in the air was
examined at the workplace of smelting shop workers of the
machine-building enterprise during various technological
operations accompanied by the formation of condensation
aerosol (such occupations as furnace operator (n =416) and
welder (n = 315)) and disintegration aerosol (such occupa-
tions as cutter (n = 286) and grinder (n = 78)). The resulting
measurements were compared with the control data taken
from the workplaces of the factory managerial staff (n = 315).

The study results were calculated mathematically on a
PC using the licensed software Statistica version 13"(Copy-
right 1984-2018 TIBCO Software Inc. All rights reserved.
License No. JPZ8041382130ARCN10-J). Quantitative traits
were analyzed for normality by the Shapiro-Wilk test. The
studied parameters that were not normally distributed, were
presented using descriptive statistics in the form of median
with an interquartile range — Me (Q,; Q,,). Statistical differ-
ences between the compared values were defined with the
Mann-Whitney test. p < 0.05 was considered to indicate
statistical significance.

The chemical composition of the air samples was
analyzed by inductively coupled plasma optical emission
spectrometry (ICP-OES) using an Optima 2100 DV device
(Perkin ElImer, USA) [NIOSH, 2001, National State Standard
ISO 15202-2008]. The wavelength for each element was
chosen from the WinLab32 library for the Optima 2100 DV
device (provided by the manufacturer), and the most sensi-
tive wavelengths for each element were selected.

The measurement bound (LOC, ug/l) for the method
was defined as the minimum value that the device can
detect in a control sample consisting of a 2.0 % nitric acid
solution (HNO,) and distilled water.

The concentration measurement convergence for each
element in two parallel samples was 2.5-3.0 % according
to the requirement for measuring by the OEC-IMS method.
The convergence of two parallel samples showed that the
measurements of toxic metals and essential trace elements
were carried out by the metrological requirements for the
Optima 2100 DV device and were correct (Table 1).

Obtained results were mathematically proceeded
using the software of the OES-ISP WinLab32 device in the
Windows XP Prof OS. As a control, the values of maximum
permissible concentrations (MPC) for the WZA (based
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Table 1. Metrological parameters for the detection of toxic metals and essential trace elements (according to the manufacturer data)

Chemical element Wavelength, nm (for UES-ISP) Measurement bound for the method (LOC, pg/l) Measurement convergence of 2 parallel samples, %

Cd (Cadmium) 228.802 0.00016
Cu (Cuprum) 324.752 0.00020
Mn (Manganese) 257.610 0.00010
Mg (Magnesium) 279.077 0.003
Ni (Nickel) 231.604 0.002
Se (Selenium) 196.026 0.006
Pb (Lead) 220.353 0.002
Zn (Zinc) 206.200 0.002

0.56
1.50
221
0.57
2.23
2.69
2.10
1:99

Table 2. Analysis of the ultrafine particle content in the working zone air of smelting shop workers, number/cm?, (Me (Q,; Q,))

257

m Furnace operator, n = 416 Welder, n =315 Cutter, n = 286 Grinder,n =78 Control, n =315

1.5 5746.52 (4075.40; 11625.00)*
154 9511.97 (7669.24; 15143.00)*
20.5  7027.01(5854.19; 12501.00)
274 11401.00 (8478.59; 16689.00)
36.5  12945.00 (11031.00; 17648.00)*
48.7  12798.00 (8131.85; 18767.00)*
64.9  10850.50 (5498.70; 183360.00)*
86.6  9214.22 (5212.11; 15655.00)*
11565  6675.17 (4339.40; 12824.00)*
154 5093.25 (2616.06; 9633.80)*
2054  3222.42(1650.81; 5598.27)*
2738  1283.50 (379.66; 3376.47)*
365.2 694.23 (150.71; 1919.31)

1451.35 (1018.72; 1918.16)*
2713.41 (2363.41; 3222.91)*
2771.61 (2467.39; 3241.32)*
444665 (3522.09; 5341.48)*
6036.16 (3553.84; 7558.79)*
7593.90 (3960.55; 9409.54)*
8782.33 (4655.01; 10980.00)*
8547.74 (4862.49; 9974.80)*
6863.47 (4114.32; 7968.00)*
4183 51 (2626.30; 5248.78)*
1884.42 (1557.42; 2661.63)*
264.40 (64.97; 1101.07)
180.16 (0.00; 747.93)

1078.04 (726.84; 1383.96)"
1998.54 (1577.94; 2578.08)*
2442.06 (1975.50; 2923.17)
4327.67 (3515.82; 5257.43)*
6079.39 (3862.60; 7177.88)"
6599.98 (3608.83; 8048.77)*
4177.24 (3494.95; 8216.99)"
3967.53 (3272.28; 8168.40)*
3385.65 (3049.21; 7272.36)"
2902.49 (2155.07; 4676.73)
1786.89 (966.88; 2009.44)
267.59 (174.96; 365.14)
146.21 (21.99; 289.37)

755.60 (615.35; 5256.14)*

3930.64 (3160.06; 11944.00)*
6905.10 (5039.93; 10731.00)*
9408.30 (7878.54; 12310.00)*
8686.83 (8091.96; 12424.00)*
6167.46 (6065.93; 11411.00)*
(
(
(

207.66 (164.91; 229.03)
497.46 (401.80; 566.05)
674.78 (510.63; 749.84)
953.85 (818.36; 1247.74)
1126.61 (870.56; 1404.61)
1106.87 (776.58; 1506.07)
968.95 (651.66; 1671.42

3830.84 (3246.35; 10241.00)" )
823.56 (546.08; 1814.52)
)
)

2460.51 (1833.83; 9346.73)*
1717.02 (1301.71; 7475.20)
1149.08 (991.65; 4649.61)
717.76 (677.07; 1227.10)
349.08 (269.20; 446.28)
299.97 (51.45; 400.45)

(

610.92 (424.73; 1693.21
376.34 (303.95; 1267.91
246.26 (215.19; 788.57)
176.91 (145.44; 441.11)
146.80 (117.07; 277.91)

*: statistically significant differences compared to the control group (p < 0.05).
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on oxides; in some cases, considering condensation and
disintegration aerosol) were used.

Results

The hygienic examination has found a high dust content at
the workplace to be the main harmful factor of the produc-
tion environment at the machine-building enterprise. The
dust present in the WZA of smelter workers was divided
into condensation aerosol and disintegration aerosol by a
dusting mechanism. Condensation aerosol was produced
from metal melting. As a result, a molten metal evaporated
from the surface under the influence of high temperatures,
rose into the air, and cooling, generated suspended particles
of various diameters. Employees of the machine-building
enterprise exposed to condensation aerosol were furnace
operators and manual welders who, by their profession
character, performed technological operations of melting
and welding metals with different elemental compositions.

During various types of metal components machining
in the smelting shop to shape and size them as needed,
workers (grinders, cutters) were exposed to disintegration
aerosol containing irregularly shaped particles of various
sizes, originated from such technological operations as
grinding, cutting, and drilling.

When determining the concentration of ultrafine nano-
particles in the air of the smelting shop, it has been found
that their number at the furnace operator workplaces during
metal melting ranged from 4.28 x 10* to 2.41 x 10° particles/
cm?; welder workplaces —from 3.01 x 10*to 3.34 x 10 parti-
cles/cm?, grinder workplaces —from 9.81 x 10*to 1.44 x 10°
particles/cm?, and at cutter workplaces — from 2.71 x 10* to
1.94 x 10° particles/cm?.

The concentration of nanoparticles with various sizes
at the furnace operator workplaces has been revealed to
be significantly different from that at the workplaces of the
control group employees. So, compared to the control
group workplaces, the number of particles was higher by
27.8 times (p < 0.001) with a size of 11.5 nm, by 19.1 times
(p<0.001) with a size of 15.4 nm, by 10.4 times (p <0.001)
with a size of 20.5 nm, by 12.0 times (p < 0.001) with a size of
27.4nm, by 11.5times (p < 0.001) with a size of 36.5 nm, by
11.6 times (p < 0.001) with a size of 48.7 nm, by 11.2 times
(p<0.001) with a size of 64.9 nm, by 11.2 times (p <0.001)
with a size of 86.6 nm, by 11.0 times (p < 0.001) with a size
of 115.5 nm, by 13.5 times (p < 0.001) with a size of 154
nm, by 13.1 times (p < 0.001) with a size of 205.4 nm, by
7.3 times (p < 0.001) with a size of 273.8 nm, and by 4.7
times (p = 0.002) with a size of 365.2 nm. By comparing
the data on the nanometer-sized particle concentration in
condensation and disintegration aerosols at all workplaces
of furnace operators, the authors have found that it was
statistically significantly higher compared to the control
group data (p < 0.05) (Table 2).

A higher concentration of nanoparticles during metal
melting was observed for particles ranging in size from
27.4 nm to 48.7 nm with a peak concentration of 36.5 nm
particles — 12945.00 (11031.00; 17648.00) particles/cm?,
thatwas 11.5 times higher than in the control group (Fig. 1a).
At workplaces of welders, the maximum concentration was
detected for larger particles ranging from 48.7 nm to 86.6
nm in size, with a peak concentration of 64.9 nm —8782.33
(4655.01; 10980.00) particles/cm?, that was 7.8 times higher
than in the control group (Fig. 1b). At the workplaces of work-
ers engaged in machining parts, smaller particles prevailed
in terms of concentration. At the workplaces of grinders,

Zaporozhye medical journal. Volume 26. No. 1, January — February 2024



OpwuriHaAbHI AOCAIAXKEHHS

1a 1b
30000 16000
14
25000 000
12000
20000
10000
2 2
S £
6000
3 10000 3
4000
5000
2000
0
0
-5000 -2000
115 205 365 649 1155 2054 365.2 115 205 365 649 1155 2054 365.2
Size, nm = Median Size, nm = Median
O 25-75% 0O 25-75%
1c id
16000 16000
14000 l 14000
12000 12000
10000 10000
5 8000 5 8000
2 2
§ 6000 § 6000
=z =z
4000 i 4000
3
2000 2000
0 0
2000 b e -2000
115 205 365 649 1155 2054 3652 115 205 365 649 1155 2054 365.2
Size, nm = Median Size, nm o Median
0O 25-75% 0 25-75%
1 Fig. 1. Concentration of ultrafine A particles (number/cm?) in the WZA of furnace
€ operators (a), welders (b), grinders (c), cutters (d), and the control group employees
2200 (e), Me (Q,; Q).
2000 I
1800 I
1600
1400
E 1200
=
2 1000
E
= 800 A
600 I =
400 T
200
0
-200
115 205 365 649 1155 2054 365.2
Size, nm = Median
0O 25-75%

3anopisbkuin MeguuHnii xypHan. Tom 26, Ne 1(142), ciueHb — notuit 2024 p. ISSN 2306-4145  http://zmj.zsmu.edu.ua 47



Original research

2 100%
90 %
80 %
70%
60 %
50 %
40%
30%
20%
10%

0%

48  ISSN 2306-4145 http://zmj.zsmu.edu.ua

19,6

26,9

Metal melting Metal welding

17,4

= Nucleation mode (<50 nm) Aitken mode (50-100 nm)

the maximum number of particles was recorded in the size
range from 20.5 nm to 36.5 nm, with a peak concentration of
27.4 nm particles — 9408.30 (7878.54; 12310.00) particles/
cm?, that was 8.4 times higher than in the control group
(Fig. 1c); at the chopper’s workplaces, particles ranged in
size from 27.4 nm to 64.9 nm with a peak concentration of
48.7 nm — 6599.98 (3608.83; 8048.77) particles/cm?®, that
was 5.9 times higher than in the control group (Fig. 1d).

At the workplaces of control employees, the concentra-
tion of nanoparticles was significantly lower, and the maxi-
mal amount was recorded for particles sized from 27.4 nm
to 64.9 nm with a peak concentration of 36.5 nm — 1126.61
(870.56; 1404.61) particles/cm? (Fig. Te).

Depending on the particle size, the ultrafine aerosol
was divided into the nucleation mode (suspended parti-
cles <50 nm), the Aitken mode (suspended particles sized
50-100 nm) and the accumulation mode (suspended par-
ticles 2100 nm). The analyzed data on the IA concentration
have shown that half of the studied aerosol had particles of
the nucleation mode, i. e., particles with a diameter of less
than 50 nm at all workplaces (Fig. 2).

As arule, the accumulation mode particles contributed to
the mass concentration of ultrafine aerosol, while the nucle-
ation mode particles did not contribute much to this indicator
but had a greater influence on the UIA concentration. The
studies have shown the prevalence of the nucleation process,
i.e., the formation of a considerable number of nanoparticles
with a size of less than 50 nm in all technological procedures.

Since nanoparticles have a larger surface area, which
increases their biological activity, we studied the surface
area of UIA particles at the workers’ workplaces.

It has been found that the total surface area of nano-
scale particles at the workplaces of furnace operators
ranged from 9.26 x 108 to 3.08 x 10° nm%cm?; welders
— from 7.24 x 108 to 5.56 x 10° nm?/cm?; grinders — from
1.43 x 10°to 1.57 x 10° nm?cm?; cutters — from 4.91 x 108
to 1.95 x 10° nm%cm?. At the workplaces of workers, the sur-
face area of suspended particles of different sizes with the
formation of condensation aerosol (Fig. 3) and disintegration
aerosol (Fig. 4) statistically significantly (p <0.05) exceeded

Grinding of parts

Fig. 2. Proportion of the
nucleation mode, Aitken
mode and accumulation
mode depending on
nanoparticle sizes in
different technological
processes, %.

253

Mechanical processing
of parts (cutting)

= Accumulation mode (100-500 nm)

the respective values of the control group workers, except
for the surface area of suspended particles sized 273.8 nm
and 365.2 nm at the workplaces of welders and cutters, as
well as suspended particles ranging in size from 154 nm to
400 nm at the workplaces of grinders, but without statistically
significant differences from the control group.

It has been estimated that the surface area of na-
no-sized particles (100 nm) at the workplaces of furnace
operators was 34.6 % of the total surface area of the entire
studied aerosol; 37.7 % — at the workplaces of welders,
33.5 % —at the workplaces of grinders; 45.4 % —at the work-
places of cutters; 26.7 % — at the control group workplaces.

The total surface area of nano-sized particles at the
workplaces of furnace operators ranged 3.14 x 10 —
6.12 x 10" nm®/cm?; welders — 1.68 x 10" — 2.38 x 10"
nm?3/cm?, At workplaces where disintegration aerosol was
formed, this indicator was in the range of 2.73 x 10 —
3.46 x 10" nm%cm?for grinders and 9.76 x 10°—1.27 x 10"
nm%cm? for cutters. The surface volume of ultrafine particles
of different sizes at the workplaces, where condensation
(Fig. 5) and disintegration aerosols (Fig. 6) were formed,
demonstrated similar trends in the surface area as com-
pared to the control group workplaces, except for furnace
operators, as the difference for all sizes of particles was
statistically significant (p < 0.001).

The mass concentration of UIA nanoparticles in the
WZA of furnace operators ranged from 37.70 pg/m? to 73.49
pg/m3; welders — from 20.18 pg/m? to 285.37 ug/md; grind-
ers —from 32.78 pg/m3to 41.51 ug/m®; cutters — from 11.71
pg/m® to 151.96 ug/m®. Mass concentration parameters at
the workplaces of the smelting shop and the control group
employees are presented in Table 3.

The study results on the content of chemical elements
at the machine-building enterprise are presented in Table 4.
Chemical elements, Al, Cu, Mg, Mo, Fe, Ni, have been found
to be present in the WZA of furnace operators engaged in
various technological processes. Although their content did
not exceed the current MPC levels, it can still be assumed
that these nanoscale metal particles could have an adverse
effect on the workers.
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Fig. 3. Surface area of suspended condensation aerosol particles depending on size, nm?cm2.
Fig. 4. Surface area of suspended disintegration aerosol particles depending on size, nm?/cm?.

Table 3. Mass concentration of ultrafine particles in the working zone air of smelting shop workers, ugim® (Me (Q,; Q,;))

Condensation aerosol Disintegration aerosol Control, n = 315
Furnace operator, n = 416 Welder, n = 315 Cutter, n = 286 Grinder,n=78

15 0.006 (0.004; 0.011)* 0.0014 (0.0010; 0.0019)* 0.001 (0.001; 0.001)* 0.0008 (0.0006; 0.0051)* 0.0002 (0.0002; 0.0002)
15.4 0.022 (0.018; 0.035)* 0.0062 (0.0054; 0.0074)* 0.005 (0.004; 0.006)* 0.0091 (0.0073; 0.0274)* 0.0011 (0.0009; 0.0013)
205 0.038 (0.032; 0.068)* 0.0151 (0.0134; 0.0176)* 0.013 (0.011; 0.016)" 0.0376 (0.0274; 0.0584)* 0.0037 (0.0028; 0.0041)
274 0.147 (0.109; 0.215)* 0.0574 (0.0454; 0.0689)* 0.056 (0.046; 0.068)* 0.1214 (0.1017; 0.1588)* 0.0123(0.0106; 0.0161)
365 0.396 (0.338; 0.540)" 0.1847 (0.1087; 0.2313)* 0.186 (0.118; 0.220)* 0.2658 (0.2476; 0.3801)* 0.0345 (0.0266; 0.0430)
487 0.929 (0.590; 1.362)* 0.5510 (0.2874; 0.6827)* 0.479 (0.262; 0.584)* 0.4475 (0.4401; 0.8279)" 0.0803 (0.0563; 0.1093)
64.9 1.887 (0.946; 3.159)* 15111 (0.8009; 1.8893)" 0.719 (0.601; 1.414)* 0.6592 (0.5586; 1.7620)* 0.1667 (0.1121; 0.2876)
86.6 3.760 (2.127; 6.388)* 34877 (1.9840; 4.0699)* 1.619 (1.335; 3.333)* 1.0040 (0.7482; 3.8136)* 0.3360 (0.2228; 0.7404)
1155 6.459 (4.199; 12.408)* 6.6409 (3.9809; 7.7095)* 3.276 (2.950; 7.037)* 1.6613 (1.2595; 7.2327)* 05911 (0.4110; 1.6383)
154 11,686 (6.002; 22.104)* 9.5989 (6.0259; 12.0431)* 6.660 (4.945; 10.731)* 2.6365 (2.2753; 10.6683) 0.8635 (0.6974; 2.9092)
2054 17.533 (8.982; 30.460)* 10,2532 (8.4740; 14.4820)°  9.722 (5.261; 10.933)" 3.9054 (3.6839; 6.6767) 1.3399 (1.1709; 4.2906)
2738 16.561 (4.899; 43.566)* 34115 (0.8383; 14.2068) 3.453 (2.257; 4.711) 45041 (3.4734; 5.7582) 2.2826 (1.8765; 5.6914)
365.2 21.242 (4.611; 58.725)" 55125 (0.0000; 22.8845) 4.474(0.673; 8.854) 9.1781 (1.5741; 12.2526) 4.4918 (3.5819; 8.5032)

*: statistically significant differences compared to the control group (p < 0.001).
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Fig. 5. Surface volume of suspended condensation aerosol particles depending on size, nm?¥cm?®.

Fig. 6. Surface volume of suspended disintegration aerosol particles depending on size, nm3/cm3.

Table 4. Metal content in the air of the smelter working area under different technological processes, (mg/m?)

Technological processes

Metal melting* 0.008
Metal welding* 0.03
Mechanical 0.006
metal processing*

MPC, mg/m? 6.0%2.0*

Technological processes

Metal melting# 0.013
Metal welding * 0.009
Mechanical 0.015
metal processing*

MPC, mg/m? 0.05%/0.03*

0.0012 0.001 0.0013
0.0021 0.0001 0.004
0.002 0.0019 0.0021
1.0%0.5*

0.0007 0.0005 0.0009
0.0005 0.00001 0.0008
0.0005 0.00058 0.0006
2¢4*

1,20E+10

1,00E+10

8,00E+09

6,00E+09

4,00E+09

2,00E+09 I

0,00E+00 7777_7_7-_._._ - - | || I

154.0 205.4 2738 365.2

154.0 2054 273.8 365.2

w e e

0.0053 0.0002 0.0106
0.037 0.00001 0.074
0.019 0.0184 0.02
10.0%6.0*

- 0.0007 0.0007
0.002 0.00003 0.003
0.0046 0.0044 0.005

0.05

# MPC for condensation aerosol substances; *: MPC for disintegration aerosol substances (according to Order of the Ministry of Health of Ukraine No. 1596 dated 14.07.2020 “On the

approval of hygienic regulations on the accessible content of chemical and biological substances in the air of the working area”).
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Discussion

The results of our study on the content of UIA nanoparticles
in the WZA of machine-building suggest that the technolo-
gical processes of melting, welding, and machining of metal
generate suspended nano-sized particles, as evidenced by
other studies [11,19].

According to the literature sources [20,21,22], studies of
nanoparticles in WZA are usually based on the determina-
tion of the total quantitative concentration (number/cm?) of
suspended particles up to 100 nm in size without regard for
a number of other essential physical properties of the UIA.
Moreover, data on the physical properties of nanoparticles
(such as number, surface area, surface volume, and mass
concentration) are not available in the literature. Our studies
examined these indicators during melting, welding, and me-
tal machining, which is undoubtedly important for assessing
the degree of occupational risk. It has been revealed that
the toxicity of ultrafine (nano) particles depended not only on
their size but also on other physical and chemical properties
such as particle shape, surface area, exposure time and
dose, chemical composition, etc. [6].

We have found that in hot and cold metalworking pro-
cesses, the highest concentration was recorded among
particles ranging in size from 27 nm to 64 nm. According to
various literary sources, the proportion of ultrafine particle
concentration of the nucleation mode up to 50 nm in size
makes up most of the UIA at different workplaces. For
example, during machining, ultrafine particles account for
more than 95 %, during welding — for 20-60 %, and during
melting — for 90 % [11]. Our studies have confirmed that
the suspended particle fraction of the nucleation mode ac-
counted for almost half of the UIA during the technological
processes of melting, welding, and machining of metal,
which can easily penetrate alveolar compartments of the
respiratory system, freely enter the blood flow, and get to
various tissues and organs. It is acceptable to assume
that the physicochemical properties of UIAin the WZA can
be influenced by various factors: types of material being
processed, methods of metal welding and melting, the
presence or absence of a ventilation system at workplaces,
its effectiveness, etc.

It has been found by comparing the data obtained, that
the concentration and surface area of nanoparticles was
higher in hot metal working processes (metal melting and
welding) than in cold ones (cutting and grinding). Other lite-
rature sources also confirm the data on high concentrations
of particles in the processes of heat metal treatment, such
as welding and melting [19].

Scientific studies have emphasized the importance of
identifying the chemical composition of UIA at the workplac-
es of workers occupationally exposed to toxic metals [17].
The WZA of workers engaged in metal melting, welding and
machining has been shown to contain the following metals:
Al, Cu, Mg, Mo, Fe, and Ni. Although their concentrations did
not exceed the established MPCs, their presence in the form
of nanoparticles could increase the risk of deep penetration
into respiratory organs and deposition in them, causing
the development of inflammation and other pathological
processes, as well as translocation and accumulation in
other organs (liver, heart, kidneys) could have an extremely
negative effect on employee health.
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Conclusions

1. The processes of melting, welding, and machining
of metal at the machine-building enterprise have been de-
fined as a source of suspended nanoscale particles in the
ultrafine industrial aerosol composition with the maximum
concentration in the range from 20 nm to 70 nm.

2. The concentration of suspended particles of all sizes
at the workplaces of smelting shop workers statistically
significantly exceeded that of relevant sizes compared to
the control group (p < 0.05).

3. The majority of the studied aerosols of disintegration
and condensation at all workplaces was represented by
particles of the nucleation mode (46.4-63.1 %), i. e. parti-
cles less than 50 nm in diameter, indicating a high level of
occupational risk.

4. Parameters of surface area, surface volume, and
mass concentration at the workplaces of furnace opera-
tors, welders, grinders, and cutters statistically significantly
exceeded the relevant parameters in the control group for
almost all sizes of suspended particles (p < 0.05).

5. The emission of Al, Cu, Mg, Mo, Fe, Ni has been
detected at the workplaces of machine-building workers du-
ring the technological processes of metal melting, welding,
and machining. Their presence even in concentrations not
exceeding the established MPC levels may have negative
health effects due to their higher activity in the form of
nanoparticles.

6. The study on the UIA physicochemical properties
at the workplaces of workers during various technological
processes is a crucial step in assessing health risks to
workers with further possible use of the data obtained in
the implementation of an occupational risk management
system at enterprises.

Prospects for further research. In the future, it is
planned to continue studying the physicochemical pro-
perties of UIA in the WZA during various technological
processes at industrial enterprises to further determine their
negative impact on the health of employees.
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Biaomocrti npo aBTopiB:

LWapagapa A. ., KaHA. MeA. HayK, AOLEHT Kad. 3araAbHOi ririeHu,
MEAUYHOT eKOAOTi Ta MPOdIAGKTUUHOT MEAULIMHM, 3anopi3bKuii
AEPXaBHWI MeAUKO-GapMaLIeBTUUHUI YHIBEPCUTET, YKpaiHa.
Amvutpyxa H. M., A-p 6ioA. Hayk, CTapLUMit HayKOBUI CRIBPOBITHUK,
3aB. AabopaTopii NPOMUCAOBOI TOKCUKOAOTIT i TiriEHM NpaLi npu
BMKOPUCTaHHI XiMiYHUX PeYOBUH, AY «IHCTUTYT MEAMLIMHM npaLi
imeHi t0. I. KyHaieBa HAMH YkpaiHu», M. KuiB.

AHApycULKHa . M., A-p 6i0A. HayK, CTapLUMIA HAyKOBHIA
CniBPOBITHUK, 3aB. CEKTOPa 3 BUBYEHHSA MiKPOEAEMEHTO3IB,

AY «HCTUTYT MearuMHM npai imeHi HO. |. KyHaiesa HAMH
Ykpaitu», M. Kuis.
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The state of antioxidant system and emotional status
in rats with mild blast-induced traumatic brain injury
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The aim was to evaluate the markers of emotional status and the antioxidant system activity in rats with blast-induced traumatic
brain injury.

Materials and methods. The study carried out on 85 sexually mature male Wistar rats in compliance with the current legislation
on humane treatment of animals. The selected rats were randomly divided into three groups: | — study in the Barnes maze; Il -
study in the Open Field test; and IIl — study of glutathione reductase activity in a solution of rat erythrocyte’s hemolysate. In each
of these groups, three groups were formed: Experimental — exposed to a shock wave with an overpressure of 26.4 + 3.6 kPa; the
Sham - subjected only to halothane and fixation; and the Intact group.

Results. Showed a disturbance in the emotional status and the oxidative stress development in rats with blast-induced trauma.
The time of experimental rats freezing in the Barnes maze increased by 69 % (p < 0.01) on 28" day compared to 15 day, indicating
the development of fear and negative emotionality. Changes in the defecation acts number indicate the development of anxiety
in the acute period (1-3 days), followed by a depression-like state. The glutathione reductase activity in experimental rats was
significantly higher compared to sham and intact rats, but gradually decreased inside in the experimental group. The results of the
correlation analysis indicate the presence of weak relationships between the freezing time and the glutathione reductase activity.
The positive relationship of a strong degree was found between the number of defecation acts and glutathione reductase on 1%t
day and a negative relationship of a strong degree was found on 7" day.

Conclusions. We suppose that oxidative stress is a link, but not the leading one, in the pathogenesis of emotional disturbance
in rats with blast-induced brain injury.
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injuries, brain.

Zaporozhye
medical journal.
2024;26(1):53-58

*E-mail:
kozlova_yuv@ukr.net

CTaH aHTUOKCUAAHTHOI CUCTEMM Ta EMOLMHOrO CTaTyCy
y LypiB i3 Aerkoto BUOYx0-iHAYKOBaHOIO TPAaBMOIO FOAOBHOTO MO3KY

10. B. Ko3noBa, I. C. Machak, 0. B. HeTpoHiHa, 0. €. AbpaimoBa, C. B. Kosros

MeTa po60TH — OLHUTI MapKepX EMOLLIHOTO CTaTyCy N aKTUBHICTb aHTUOKCUAAHTHOI CUCTEMU LLYPIB i3 BUOYXO-iHAYKOBAHOW
TPaBMOIO FONOBHOMO MO3KY.

Marepianu i meTogu. [locnimkeHHs 3aiicHunm Ha 85 cTaTeBo3pinux Lypax-camusax NiHii Bictap, AOTPUMYIOUMC YMHHOTO 3a-
KOHOOABCTBA LLOA0 yMaHHOrO CTaBneHHs A0 TBapuH. LLlypis BMNagkoBMM YMHOM NOZINMAW Ha TpU rpynu: | — Ans AOCHiMKEHHS
emoLinHoro ctatycy B nabipuHTi BapHca; Il — ans gocnimkeHHs emouinHoro ctatycy B TecTi «Bigkpute noney; Ill — gns gocni-
[DKEHHS aKTWBHOCTI rMyTaTiOHpeayKTa3n y pO34uHi remoniaaty epuTpOLMTIB KPOBI. Y KOXHIl i3 rpyn chopMOBaHO LLe Tpu rpynu:
eKCcrnepuMeHTarbHa — Lypu, L0 3a3Hanu Aii yaapHoi XBUIi 3 HaANMLLKOBUM Tuckom 26,4 + 3,6 KINa; KOHTponbHa — TBapUHK, sKi
3a3Harnu TifbKK iHransuinHOro HapKko3y rafioTaHoM i (pikcauii; iHTakTHa.

Pesynkrati. BusHauunm nopyLueHHst eMOLIMHOTO CTaTycy Ta BUHUKHEHHS OKCUAATUBHOTO CTPECY B LLYPIB i3 BUOYX0-iHAYKOBaHO0
TpaBMot0. Yac 3aBMmupaHb y nabipuHTi bapHca B ekcneprMeHTanbHuX Lwypis 36inbLumnBcs Ha 28 o6y Ha 69 % (p < 0,01) nopiBHsHO
3 1 goboto. Lle cBiguMTh NMPO PO3BUTOK CTPaxy Ta HEraTMBHOI EMOLIMHOCTI Nicnst BNMBY BUOYXOBOT XBWMi. 3MiHW KiNbKOCTi akTiB
Aedekallii BkasytoTb Ha PO3BUTOK TPUBOXHOCTI Y roCTPOMY nepiogi (Ha 1-3 goby) i3 nepexonom Hapani B AenpeconomibHuin cTaH.
AKTUBHICTb IMyTaTiOHPEAYKTa3n eKCepUMeHTarbHNX LLLypiB AOCTOBIPHO BYLLA MOPIBHSHO 3 BiANOBIAHNM NOKa3HUKOM KOHTPOMbHUX
Ta IHTaKTHUX LLYpIB, NPOTe rpadieHTHO 3MEHLLYBANacs B MeXax eKkCrepuMeHTanbHoi rpynu. Pesynstati KopensiuiiHoro aHaniay
nokasanu cnabki 38's3ku Mix YacoM 3aBMMPaHHs N aKTUBHICTIO rMyTaTioHpeaykTasu. Mix KinbkicTio akTiB fedbekallii Ta rmyTati-
OHPeAyKTa3oto Ha nepLuy Ao0y BUSBMEHO MO3UTUBHUIA 3B'A30K CUILHOTO CTYNEHS, @ Ha CbOMY — HEraTUBHWNA.

BucHoBku. BeaxaeMo, LU0 OKCUOATUBHUI CTPEC € NaHKOI0, ane He NPOoBIAHOI, B NATOreHesi NOpYLLEHHS EMOLIMHOCTI Y LLYpIB i3
BNOYX0-iHAYKOBAHOK TPABMOH) FOMOBHOTO MO3KY.

Blast-induced traumatic brain injury (bTBI) is one of the
most common injuries among military and civilians during
combat operations and terrorist attacks around the world
and currently in Ukraine [1]. Among the consequences
of even mild bTBI are persistent emotional status distur-
bances [2]. Clinical observation data and experimental
studies indicate the development of anxiety, depression,
and it has been shown that bTBI has an anxiogenic and
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anxiolytic effects at different stages of the posttraumatic
period [3,4].

Traumatic brain injury (TBI) in the general sense differs
from bTBI by the peculiarities of the main pathogenic factor
impact — blast wave (BW), which due to physical impact
leads to diffuse brain damage without hemorrhage. To date,
such mechanisms are known to include the transmission
of BW through skull openings, direct cranial transmission,
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skull bending dynamics, brain impact due to acceleration,
and the formation of water bubbles (cavitation), which also
cause damage [1]. Whereas TBI is caused by a localized
effect of a mechanical factor, resulting in hemorrhage [5].

After the primary damage by the BW, a pathobiochem-
ical reactions cascade is triggered, which are factors of
secondary alteration, among which oxidative stress (OS)
plays a leading role [6]. Modern studies of a wide range of
antioxidant system markers in TBI prove that OS has an ex-
tremely negative effect on the brain both in the acute period,
at least due to lipid peroxidation of neuronal membranes,
and has consequences in the long-term posttraumatic pe-
riod, when, due to metabolic changes, neurodegeneration
is observed [6,7,8].

However, the association of OS with emotional status
changes in the acute period of mild bTBI has not been
established.

Aim
Therefore, the aim of the current study was to evaluate the

markers of emotional status and the antioxidant system
activity in rats with blast-induced traumatic brain injury.

Materials and methods

The study was carried out on 85 sexually mature male
Wistar rats, weight 220-270 g, aged 6-7 months. Animals
were kept in standard conditions and on a standard diet of
the Dnipro State Medical University vivarium, all studies
were conducted in accordance with modern international re-
quirements and standards of humane treatment of animals
(Council of Europe Convention of 18.03.1986 (Strasbourg);
Helsinki Declaration of 1975, revised and supplemented in
2000, Law of Ukraine of February 21, 2006 Ne3447-1V), as
evidenced by the extract from the minutes of the Biomedi-
cal Ethics Commission of Dnipro State Medical University
meeting No. 3 of November 2, 2021.

The selected rats were randomly divided into three
groups: group | — for the study of emotional status in
the Barnes maze; group Il — for the study of emotional
status in the Open Field test; and group IIl - for the study
of glutathione reductase (GR) activity in erythrocytes
hemolysate. Three groups were formed in each of these
groups: Experimental group (I-n=6; Il-n=6; [l -n =28),
animals of which were subjected to inhalation anesthesia
with halothane (Halothan Hoechst AG, Germany), fixed in
a horizontal position on the abdomen with the head to the
muzzle end at a distance of 5 cm and modeled blast brain
injury by generating a shock wave with an overpressure of
26.4 + 3.6 kPa on a self-made device [9]; Sham (I -n = 6;
Il-n=6; Il - n = 14) animals subjected only to inhalation
anesthesia with halothane and fixation in a horizontal po-
sition; and Intact (I - n=6; Il—n=6; lll—n = 7). The rats
of the Sham and Intact groups were created to separate
the effects of additional pathogenic factors (anesthesia,
fixation). Excessive pressure was measured using an
electronic manometer BIT02B-10B (AEP transducers, Italy).

The emotional status was assessed by the rat freezing
time when it getting into the open arena on 1%, 3, 7", 14",
21%, and 28" days of the posttraumatic period using the
Barnes maze, which is a 122 cm diameter arena made of

black plastic, fixed at a level of 100 cm from the floor surface
on a metal stand. Before the testing, all animals underwent
5-days training, i. e., during this period, each rat was placed
in the center of the arena in turn every day and the time of
freezing was recorded [10].

In the Open Field test, for which a standard setup was
used - a large rectangular chamber (100 x 100 cm) with
walls 40 cm high — the number of defecation acts was
counted during 3 minutes of observation on 1%, 3¢, 7%, 14",
21¢, and 28" days of the posttraumatic period, which also
allows to assess the rat's emotional status [11].

The activity of glutathione-disulfide reductase (GR)
(EC 1.8.1.7) was determined in a solution of rat’s erythro-
cyte’s hemolysate of the Experimental, Control and Intact
groups on 1¢t, 3, 7 14" days of the posttraumatic period,
since our previous studies have shown normalization of the
activity of the antioxidant system on 14" day [10].

The erythrocyte’s hemolysate was obtained by the
freeze-thaw method, for which the blood samples were
first centrifuged at 2500 g for 10 minutes, the supernatant
was collected and washed three times with saline. Then the
erythrocytes were hemolyzed by the freeze-thaw method
with the addition of distilled water in a ratio of 1:5 by vol-
ume. Cell membranes were removed by centrifugation at
14,000 g for 30 minutes. The erythrocyte’s hemolysate was
stored at -20 °C [12].

Glutathione reductase reduces oxidized glutathione
(GSSG) in the presence of NADPH to reduced glutathione
GSH, which, upon interaction with DTNB (Elman’s rea-
gent), forms colored reaction products that are determined
spectrophotometrically with an absorbance maximum at
412 nm. Activity of GR was determined in erythrocyte’s
hemolysate with tenfold diluted 0.9 % NaCl solution [13].
A mixture of 100 pl of diluted rat blood hemolysate and
0.2 ml of 4 mM oxidized glutathione solution (GSSG) was
incubated in a thermostat for 5 minutes at +37 °C. Sub-
sequently, the resulting mixture was distributed in 100 pL
into Experimental, Sham and Intact microtubes. To the test
sample 10 pL of 5.35 mM NADPH solution was immedi-
ately added, after which all samples were transferred to a
thermostat and incubated for 10 minutes at +37 °C. The
addition of 100 pL of 10 % trichloroacetic acid stopped the
reaction, after which 10 uL of 5.35 mM NADPH2 solution
was added to the Sham and Intact sample. Samples were
incubated for another 10 minutes, then centrifuged for 15
minutes at 300 g, 200 L of supernatant was taken into
microplate wells, and 20 uL of 10 mM Elman’s reagent was
added to each well. After measuring the optical density,
the GR activity (umol NADPH/min/g Hb) was determined
by the difference between the absorbance at 405 nm in
Experimental, Sham and Intact samples, taking into ac-
count the hemoglobin concentration in rat blood samples.

Statistical processing of the results was conducted
using the software Statistica 6.1 (StatSoftinc., serial num-
ber AGAR909E415822FA). The hypothesis of normality of
distribution among the studied quantitative traits was tested
by the Shapiro-Wilk test. Mathematical processing included
calculations of arithmetic means (M) and standard devia-
tions (M + SD). To determine the degree and nature of the
relationship between the study parameters, a comparative
analysis (Mann-Whitney U test) was used at the reliability
thresholds of p < 0.01, p < 0.05, and the Spearman’s corre-
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lation coefficient was used to establish correlations between
the study parameters [14].

Results

As a result of 5-days training prior to modeling bTBI, all
rats developed the same adaptive reaction in response to
entering the open arena of the Barnes maze, as evidenced
by a gradual decrease in freezing time (Fig. 1).

On 1%t day of the experiment, rats with bTBI showed a
tendency to decrease the freezing time compared to animals
of the Sham (by 22 %) and Intact (by 10 %) groups. In the
Sham group, the time was 13 % longer compared to the Intact
animals, indicating an inhibitory effect of halothane. However,
the rats of the Experimental group did not show this effect.

Comparison of the indicators on the 15! day of the exper-
imental study with the indicators on 5 day of training in the
middle of each group showed a 14 % (p < 0.01) increase in
the time in the Experimental group, while in Sham and Intact
rats there was a tendency to reduce the time.

On 3¢ day, the period of freezing in Experimental
rats was 55 % (p < 0.01) longer than in Sham and 52 %
(p<0.01)longer than in Intact animals. And inside of the Ex-
perimental group, the time prolongation was 66 % (p <0.01)
compared to 1% day after simulation of bTBI.

Subsequently, on 7' day, the freezing time in rats with
bTBI was prolonged by 59 % (p < 0.01) compared with the
Sham and by 51 % (p < 0.01) compared with the Intact
group, while inside of the group there was a tendency (7 %,
p > 0.05) to reduce the freezing time compared with the
results of 3@ day. However, already on 14" day inside of
the group, the reduction in the freezing time was significant
compared to 7" day (34 %, p < 0.05). And in comparison
with the Sham, the time increased by 45 % (p < 0.01) and by
39 % (p < 0.05) with the Intact group. On 21¢tand 28" days,
the freezing time in the Barnes maze continued to increase
in rats with bTBI by 33 % (p < 0.05) and 69 % (p < 0.01), re-
spectively, compared with Sham rats, and by 31 % (p <0.01)
and 65 % (p < 0.01), correspondingly, compared with Intact
rats. But, inside of the Experimental group, on 21¢ day, the

3anopisbkuin MeguuHnii xypHan. Tom 26, Ne 1(142), ciueHb — notuit 2024 p.

time was shorter by 6.5 % (p > 0.05) compared to 14™ day.
And on the 28™ day, the time was 47.5 % longer (p < 0.01)
compared to the 21¢ day. The comparison of the indicators
between 1%t and 28" days showed a general increase in the
freezing duration by 69 % (p < 0.01).

The results of defecations acts number in Open Field
showed no effect of halothane in rats with bTBI, while in
the Sham group adaptation to the Open Field occurred on
7" day (Fig. 2).

Comparing the number of defecation acts in rats of
the Experimental group with those of the Sham and Intact
groups (Fig. 2) were increased in Experimental group by
74 % (p < 0.05) and by 79 % (p < 0.01) appropriately. On
14" day in the Experimental group compared to 1% day def-
ecation acts number were decreased by a 79 % (p < 0.01).
On 21t and 28" days, the defecation acts number in Ex-
perimental animals slightly increased in the group itself, but
still remained lower by 52 % (p < 0.05) and 35 % (p < 0.05)
compared to other groups (Fig. 2).

As can be seen from the diagram (Fig. 3), the activity of
GRin rats with bTBI is significantly higher compared to the
Sham rats on 1% (72 %, p < 0.01), 3° (61 %, p < 0.01) and
7" days (47 %, p <0.01) and to the Intact rats on 1% (74 %,
p<0.01),349(63 %, p<0.01)and 7" days (49 %, p < 0.05).

This indicates the presence of OS in the first week of
the posttraumatic period. Comparison of the indicators of
GR activity in rats of the Experimental group on 1 and
14" days showed a gradient decrease by 71 % (p < 0.01).
Hence, no changes in GR activity were observed (Fig. 3),
while indicators characterizing the emotional state changed
up to 28" day of examination (Fig. 1, Fig. 2).

To establish the presence of OS influence on the emo-
tional status of rats with bTBI, we performed a correlation
analysis (Table 1).

Discussion

Emotional disturbance is one of the most common conse-
quences of TBI. Different types of emotional disturbance
are clinically identified, including depression, apathy, ag-
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Fig. 2. Defecation acts number in the Open Field test. *: p < 0.01 between the Experimental and
Sham / Intact groups; **: p < 0.05 between the Experimental and Sham / Intact groups; ***:
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Fig. 3. Glutathione reductase activity in rat erythrocytes. *: p < 0.01 between the Experimental and
Sham / Intact groups; **: p < 0.05 between the Experimental and Intact groups.

Table 1. Correlation coefficients

Freezing time, s r=-0.2
Number of defecation acts r=0.7

r=-0.2 r=0.1
r=-0.2 r=-0.7

gression, and anxiety, which can occur in the acute period
and last for years [15].

Experimental studies use a wide range of techniques
and analyze various indicators to determine changes in
emotional status in TBI of various origins. But more often
than not, the results coincide with clinical data. Numerous
investigations have shown that rats with TBI, including those
with bTBI, exhibit anxiety, depression-like states, apathy, or
aggression [16,17].

In the present study, using our own device for simulation
of blast trauma, we investigated the state of the emotional
component of rats with mild bTBI behavior using well-known
behavioral tests: the Barnes maze and the Open Field.

The Barnes maze is a large, open arena for a rat, and
the animal reacts by freezing when it got on it. Consequently,
by changing the freezing time that a rat spends when it got
on the open surface, it is possible to assess its emotional
status [18].

Although, the freezing time changes in the Experimental
group throughout the study were wavy and indicated emo-
tional instability, which is a manifestation of the unfolding of
secondary damage events, a comparison of the indicators
between 15t and 28" indicated an increase in fear and the
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development of negative emotionality which does not con-
tradict the data of other scientists [19].

Also, one of the important indicators reflecting the
rat’s emotional status in the experiment is the number of
defecation acts in the Open Field test[20,21], changes in
which we observed in all rats during the study period. In
the Intact group, the changes indicated adaptation to the
new environment. Comparing the number of defecation
acts in rats of the Experimental group with those of the
Sham and Intact groups were wavelike and indicated
increased activation of the autonomic system on 1st
and 3rd days. Afterwards, we observed a suppression
of emotionality.

Thus, our results indicate persistent impairment of
emotional status in rats with mild bTBI, which coincides
with the results of modern experimental studies and clin-
ical observations [22,23]. In addition, reliable signs of OS
occurring in response to primary damage to the BW were
identified. Therefore, it is worth noting that OS affects the
entire body. This is evidenced by an increase in the GR
activity level in erythrocytes of blood taken during decapi-
tation of rats. At the same time, OS has an effect on certain
mechanisms of nervous regulation in the acute (first week)
posttraumatic period, which was manifested by a violation
of the rat’s emotional status. However, a greater negative
effect was on the autonomic nervous system, namely its
activation on 1%t and 3" days and its depression on 7" day.
Allow for the data of many modern studies that prove the
high sensitivity of neurons to the effects of free radicals, our
results indicate that OS, although undoubtedly involved in
secondary neuronal damage, is not the leading one in bTBI
[24]. Considering the previous results of K. Lukawski et al.,
J. E. Dunsmoor et al., and S. K. Oh et al., similar changes
testify to development of fear, which is more regulated by
the CNS, had a low degree of dependence on OS and lasted
more than 7" days [24,25,26].

Our conclusions are in line with previous studies
showing that changes similar to those in rats with bTBI
indicate the development of anxiety with a transformation
to a depression-like state [20,21].

It is known that the antioxidant system is activated to
protect against the effects of free radicals formed during
various physiological and pathological processes and is rep-
resented by many enzymes. The main ones are superoxide
dismutase, catalase, glutathione peroxidase, and glutathione.
Auxiliary enzymes include glutathione reductase, glutathione
S-transferase, and glucose-6-phosphate dehydrogenase,
as well as metal-binding proteins: transferrin, ceruloplasmin
and albumin, vitamins: alpha-tocopherol, ascorbate and
beta-carotene, flavonoids and urates [27]. Glutathione re-
ductase is an enzyme that reduces glutathione disulfide to
glutathione with the participation of NADPH. This enzyme
contains in the cytoplasm of cells in the form of a tripeptide
— glycine-cysteine-glutamic acid. Cysteine SH-groups are
extremely sensitive to the peroxides action [28,29]. Conse-
quently, itis clear that an increase in GR indicates the active
involvement of glutathione in reducing cellular damage by free
radicals in various pathologies, including TBI [25].

In view of this, the presence of OS in rats with mild
bTBI was determined by the activity of erythrocyte GR
compared with the level of this enzyme in Sham and
Intact rats [30].
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The results of the correlation analysis indicate the pres-
ence of weak relationships between the freezing time in the
Barnes maze and the indicators of GR. At the same time, a
positive relationship of a strong degree was found between
the number of defecation acts and GR on 1¢! day, i. e., OS
contributed to the development of anxiety in rats with bTBI
in the Open Field, and a negative relationship of a strong
degree was also found on 7™ day, i. e., OS contributed to
the inhibition of the nervous system.

Thus, our study revealed reliable signs of emotional
disturbance and the presence of OS in rats with bTBI. We
suppose that the development of OS is one of the links in
the pathogenesis of emotional disturbance, but it is not
the main mechanism of brain damage. A sign of this was
that changes in emotional status lasted longer than the in-
creased activity of the GR. The correlation analysis showed
a significant relationship with changes in the defecation acts
number, but not with the time of freezing, which indicates
an excitation of the autonomic system.

Conclusions

1. The time of freezing in the Barnes maze in Expe-
rimental rats increased by 69 % (p < 0.01) on 28" day
compared to 1% day, indicating the development of fear and
negative emotionality after exposure to the blast wave.

2. Changes in the defecation acts number indicate
the development of anxiety in the acute period (1-3 days),
followed by a depression-like state, as evidenced by a
decrease in defecation acts number on 14" day.

3. The activity of glutathione reductase in Experimental
rats was significantly higher when compared with Sham
and Intact rats, but decreased gradually inside of the Ex-
perimental group and at 14" day was almost equal to Sham
and Intact values.

4. We suppose that oxidative stress is a link, but not the
leading one, in the pathogenesis of emotional disturbance
in rats with blast-induced traumatic brain injury.

Prospects for further scientific research are to
assess the impact of oxidative stress on memory and to
expand of the mild blast-induced trauma pathogenesis
understanding.
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DyHAaMEHTaAbHI AOCAIAKEHHS

ExcnpecHe KinbKicHe cneKTpo$poToMeTpHUHE BU3HAUEHHSA

2-(((34(2-pTopdeHin)-5-tio-4H-1,2,4-Tpia3on-4-ir)imiHO)meTUA)DEHOAY

K AilOYOi peYOBUHH AiKapCbKOro 3acoby AAA AiKyBaHHA MiKo3iB

K. . MepBepeBa®*1CP P, A, Mputyna®24P, 0. M. LmateHko®3*EF, |, B. BywyeBa®*1EF)
B. B. NapueHko®1EC A, I, KyuepeHko®1F, C. 0. Bactok®1E

3anopisbkuit AepXaBHUI MEAUKO-GapMaLEBTUUHUIA YHIBEpCHTET, YKpaiHa, 2HauioHaAbHI BiHCbKOBO-MEAMUHUI KAHIYHWI LEHTP «[OAOBHMIA

BilICbKOBWIA KAIHIYHWIA rocmiTaAb», M. KUiB, YKpaiHa, 3YkpaiHCbka BiliCbKOBO-MeAUYHa aKapeMmis, M. KuiB, YkpaiHa

A - KOHLIENLLst Ta AM3alH AOCAIAXEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs c1aTTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

'pubok cronm (Candida, Linesi rpubw, aepMatochiti) € 4oBONI NOLWMpeHoto Npobnemoto. 3a aaHumn BOOS, m'siTa YacTiHa HaceneHHs
nnaHeT! Mae rprUbKOBI ypaxeHHs LLKIpK, 0COBMMBO 3pOCTaE MOLUMPEHICTb MIKO3IB CTOM, SIKi [iarHOCTYOTb Y KOXHOI Apyroi 0cobu.
Hui B YkpaiHi TpuBag BiliHa Yepe3 noBHOMacCLLTabHe BTOPrHEHHS POCi, i BINCHKOBI HE TibKM NOCTIiHO OTPUMYOTL GOMOBI TPaBMM Ta
NopaHeHHs1, ane N Yepe3 akTVBHI DOVOBI Aii YacTo He MaroTb AOCTYNY A0 HeOOXiAHMX 3acOBiB ririeHN, MEP3HYTb, NEPErpIBaOTLCS Ha
COHLIi Ta NPOCTO He BCTUratoTb BYACHO 3MIHKOBATV OAr | B3yTTS. YacTo XBOpi Ha Miko3 OTPUMYIOTL NikyBaHHS 3ani3Ho abo 1 30BCiM
He oflepXyHoTb HeobXigHOT Tepanii. TuM Yacom NaTomnoris NPOrpecye Ta LUBWUAKO NOLUMPIOETLCS, @ XBOPUI CTaE pKepernom iHdexuji.
Lle 06rpyHTOBYE aKTyanbHICTb NPobnemm LWoao HaaaHHS MeAMYHOI Ta (hapMaLeBTUYHOT AONOMOTYV TakuM navieHTam. Po3LwnpeHHst
aCOPTUMEHTY nikapCbkux 3acobiB MPOTUrPUOKOBOI Al cripusiTuMe 3abe3neqeHHto noTped 36poiHMX cin YkpaiHu Ta LmBINbHUX NaLieHTiB
i3 Lier0 4epMaTonorivyHo narororieo, OnTuMisaLii cxemu npoturpubkoBoi Tepanii. Moxigxi 1,2,4-Tpia3ony — NepCnekTMBHIA Knac
OpraHiYHMX CNonyK, L0 NPUBEPTAKOTL YBary HayKOBLIB PidHMX HanpsmiB. [loBeaeHo, Lwo 2-(((3-(2-dropdeHin)-5-Tio-4H-1,2,4-Tpi-
a3071-4-in)iMiHO)MEeTWN)peHON Ma€e BUCOKY NPOTUrPUOKOBY aKTUBHICTb. MOTEHLiHMIA NikapCbkui npenapaT Ha OCHOBI LT NMikapCbkol
PeYvoBMHU MOXe ByTW 3aCTOCOBaHWIA AN NiKyBaHHS Pi3HUX LepMaTonoriYHX 3aXBOPoBaHb. [115 NPOLOBXEHHS! CTBOPEHHS HOBUX
eeKkTUBHMX NikapCbkixX (hopM, LLO NpuHadeHi Ans Tepanii MKo3iB CTOM, akTyarbHAM 3aBAaHHAM € Po3POBNEHHs eKCpecHoi,
TOYHOI, JOCTOBIPHOI, LOCTYMHOI METOAMKM KiNbKICHOTO BU3HAYEHHS JOCHIMKYBaHOI PEYOBUHM.

MeTta po60TH — po3pobneHHs ekCNPecHoI, YyTNMBOI Ta NPOCTOI Y BUKOHAHHI METOAMKM KinbKiCHOTO BU3HaYeHHs 2-(((3-(2-chTop-
eHin)-5-Tio-4H-1,2,4-Tpiason-4-in)imiHo)MeTun)deHony metogom abcopbuiiHoi YP-cnekTpodoToMeTpii.

Marepianu i meTogu. O6'ekT fOCTimKEHHS — pobOUMIA CTaHAAPTHWIA 3pa3ok 2-(((3-(2-chTopdeHin)-5-Tio-4H-1,2,4-Tpiazon-4-in)iMiHo)
metun)eHony, Haganuin HYHB® TOB «Bposadhapmay 3rigHo 3 «[ocnigHo-BUpOBHUYMM TEXHOMOTYHIM perfiaMeHToM BUpoBHWLTBA
2-(((3-(2-cbropdpeHin)-5-Tio-4H-1,2,4-Tprason-4-in)iMiHo)MeTI )peHomny», Lo po3pobreHuii Ha NiacTaBi HaykoBOi po3pobku Ykpa-
THCbKOI BiliCbKOBO-MeOUYHOI akazeMii CyMicHO 3 HawjoHanbHUM BiiCbKOBO-MEANYHIUM KMiHIYHM LEHTPOM «[OMOBHUIA BiNCHKOBMI
KMiHiYHWA rocniTanby (TepMiH aii pernameHTy — 1o 31.12.2034 poky). Ak po34nHHUK BUKOPYUCTaNM i30NponinoBui CnvpT keanidikavi
X. Y. AHaniTnyHe obnagHaHHs — cnektpodotomeTp Specord 200, Barv enekTpoHHi Radwag XA 210.4Y, mipHuii nocyp knacy A.

Pesynbrarti. Po3pobneHo ekcnpecHy, eKomnoriYHO YMCTY CneKTPOOTOMETPUYHY METOAUKY BU3HaueHHs 2-(((3-(2-dTopdeHin)-
5-Tio-4H-1,2,4-Tpiason-4-in)iMiHo)MeTUN)heHOmMy 3a BNacHMM NOMMMHAHHSM B CEPEOBMULL i30NPONaHory 3 BUKOPUCTAHHAM |
npu 310 Hm. [ocnigxeHi po34nHy cTabinbHi npotarom woHaimeHwe 30 xB. AHaniTuyHa MeToAVKa € NMIHINHOK B Aiana3oHi KOH-
ueHTpauin 0,440-0,754 mr/100 mn (70-130 %). Po3paxosaHi 3HaueHHst LOD Ta LOQ craHoensTs 5,80 % i 15,70 %. BignosigHo
[0 niKTOrpamm «3eneHocTi» aHaniTnyHoi metoamku 3a metogom AGREE 6an ctaHosus 0,76. MporHo3 noBHOT HEBU3HAYEHOCTI
-1,70 % (npn maxAAs 2,00 %). 3anponoHoBaHa METOANKa € akTyarlbHOH, 3rigHo 3 BUMoramu [lepxasHoi Papmakonei Ykpainu,
NPUEATHOK AJ151 MOAANbBLLOM0 BUKOPUCTAHHSI.

BucHoBku. PapmaveBTyHa po3pobka, BNpoBagKEHHS y MPOMUCIOBE BUPOBHWULITBO Ta HACTYMHE NpU3HaYeHHs nikapsimu-gepma-
TOBEHeponoramu edekTMBHOro, 6e3ne4HOro Ta HELLIKIAMMBOTO NikapCbkoro 3acoby AOMOMOXe PO3LUMPUTA aCOPTUMEHT i 3HU3UTU
piBEHb BUCOKOI iIMMOPTO3aMNEXHOCTI BITYM3HSIHOTO PUHKY NikapCbkux 3acobiB. Lie cnpusTiMe CTaHOBMEHHIO NOBHOLIIHHOI, 36anaH-
COBaHoI cMCTeMM nikapcbkoro 3abeaneyeHHs B YkpaiHi Ta onTumisauii cxemu npoturpubkoBoi Tepanii.
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Express quantitative spectrophotometric determination of 2-(((3-(2-fluorophenyl)-
5-thio-4H-1,2,4-triazol-4-yl)imino)methyl)phenol as an active substance of a medicinal
product for the treatment of mycoses

K. P. Miedviedieva, R. L. Prytula, O. P. Shmatenko, I. V. Bushuieva, V. V. Parchenko, L. . Kucherenko, S. 0. Vasiuk

Foot fungus (Candida, molds, dermatophytes) is a fairly common problem. According to the WHO, one-fifth of the world’s popu-
lation is affected by fungal skin diseases. The prevalence of mycosis of the feet, which affects every second person, is especially
increasing. Such a pathology can appear quite unexpectedly and at an inappropriate time. Today, Ukraine is under aggressive
pressure from its northern neighbor, and military personnel are not only constantly at risk of receiving combat injuries and wounds,
but also due to active hostilities, they may not have access to the necessary hygiene products, get cold, overheat in the sun, or
not have time to change their clothes in time. and shoes. The reality is the absence or delay of treatment; the disease progresses
and can spread quickly. If mycosis has appeared in one soldier, it can quickly affect others. Therefore, the problem of providing
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medical and pharmaceutical care is an urgent issue today. Expanding the assortment of drugs with the above action will ensure
the needs of the Armed Forces and civilian patients with this dermatological pathology. It will be able to optimize antifungal therapy
regimens. For quite a long time, 1,2,4-triazole derivatives have been a promising class of organic compounds that attract the
attention of scientists from various fields. It has been proven that 2-(((3-(2-fluorophenyl)-5-thio-4 H-1,2,4-triazole-4-yl)imino)methyl)
phenol has high antifungal activity. A potential medicinal product based on this medicinal substance can be used for the treatment
of various dermatological diseases. To continue the creation of new effective dosage forms for the effective therapy of mycosis
of the feet, the urgent task of today is the development of an express, accurate, reliable, and affordable method of quantitative
determination of the substance under study.

The aim of the work is to develop an express, sensitive and easy-to-implement UV-method for the quantitative determination of
2-(((3-(2-fluorophenyl)-5-thio-4H-1,2,4-triazole-4-yl)imino)methyl)phenol.

Materials and methods. The research object is a working standard sample of 2-(((3-(2-fluorophenyl)-5-thio-4H-1,2,4-triazole-4-yl)
imino)methyl)phenol provided by NUNVF, LLC “Brovapharma” according to the “Research and production technological regula-
tions for the production of 2-(((3-(2-fluorophenyl)-5-thio-4H-1,2,4-triazol-4-yl)imino)methyl)phenol” developed based on scientific
developed by the Ukrainian Military Medical Academy in conjunction with the National Military Medical Clinical Center “Main Mili-
tary Clinical Hospital” (term of validity of the regulations until 12/31/2034). Isopropanol of grade “chemically pure” was used as a
solvent. Analytical equipment: spectrophotometer Specord 200, electronic scales Radwag XA 210.4Y, class A measuring vessels.

Results. An express, eco-friendly spectrophotometric method was developed for the quantification of 2-(((3-(2-fluorophenyl)-5-thio-
4H-1,2,4-triazole-4-yl)imino)methyl)phenol in isopropanol area, having analytically maximum at 310 nm. The studied solutions are
stable for 30 minutes. The analytical technique is linear in the range of concentrations 0.440-0.754 mg/100 ml (70-130 %). The
detection and quantification limits were 5.80 % and 15.70 % respectively. The score was 0.76, according to the “greenness” icon
of the analytical technique, using the tools AGREE. The prediction of the total uncertainty of the results of the developed method is
1.70 % (maxAAs 2.00 %). The proposed method is relevant according to the requirements of the State Pharmacopoeia of Ukraine.

Conclusions. Pharmaceutical development, introduction into industrial production and further prescribing by dermatovenerologists
of an effective, safe, and harmless medicinal product will help to expand the range and reduce the level of high import dependence
of the domestic market of medicinal products, which will create a more complete and balanced system of medicinal supply in
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Ukraine and optimize antifungal therapy schemes.

Mpubok ctonu (Candida, uBinesi rpubu, gepmatoditi) €
[0Boni noLumpeHoto npobnemoto. 3a aaHumn BOO3, n's-
Ta YacTWHa HaCEeNeHHs NMNaHeTu Mae rpUbKOBI YpaeHHs
LUKIpK, 0COONMBO 3pOCTa€e MOLUMPEHICTb MIKO3IB CTOr, SiKi
[JiarHoCTyHTb Y KOXHOI ipyroi ocobu. HuHi B YkpaiHi Tpusae
BillHa Yepe3 NoBHOMacLLTabHe BTOPrHEHHS POCi, | BINCHKOBI
He TinbKM NoCTiNHO OTPUMYOTL 6OIOBI TPaBMU Ta NOpPaHeH-
H$1, ane i Yepe3 akTuBHi 600Bi fji YacTo He MakTb JOCTYMy
[0 HeoOXiaHMX 3acobiB ririeHn, Mep3HyTb, NeperpiBatoTbCs
Ha COHLi Ta MPOCTO HE BCTUraTh BYACHO 3MiHIOBaTY Oasr i
B3yTTS. YacTo XBOpi Ha MikO3 OTPUMYHOTb NiKyBaHHS 3ani3HO
abo 11 30BCiM He ofepytoTb HeobXiaHOT Tepanii. Tum Yacom
naTororisi MPOrpecye Ta LUBWAKO MOLUMPOETLCS, @ XBOPUIA
cTae mxepenom iHdekuii. Lle obrpyHToBYE akTyanbHiCTb
npobnemu LWoAo HaaaHHA MeauyHoi Ta hapMaLeBTUYHOT
[0MOMOrM TakuM naujeHTam. Po3LIMpeHHs acopTUMEHTY
neyeHHto notped 36poiiHKMX cun YkpaiHu Ta UyBINbHUX na-
LEHTIB i3 LiEto AepMaTOnOriYHOK NaTonorieto, onTumisadii
CXeMM NPOTUrpnbKoBoi Tepanii.

[loBeaeHo AoUINbHICTb 3aCTOCYBaHHS MiKiB CUHTETUY-
HOro MOXOMKEHHS Nig Yac Tepanii NauieHTiB i3 pisHUMUK
3axXBOpHOBaHHSIMY. [10 NepeBar BUKOPUCTaHHS CaMe CUHTe-
TUYHWX MOMEKY HaNEX1Tb MOXIUBICTb iXHBOO NOCTIHOMO
BLOCKOHAIEHHS, L0 CNPYSIE NiABULLEHHIO DEKTUBHOCTI, @
TaKOX MOAEKONM 3MEHLLIEHHK) TOKCUMHOCTI.

MoxigHi 1,2,4-Tpia3ony — nepcnekTUBHUIA Knac op-
raHiyHUX Cronyk, Lo BXe AOBOMi AABHO 3HAXOAATLCA Y
LIeHTpi yBaru HaykoBLiB pi3Hux Hanpsawmis [1,2,3]. Bonogi-
104U LLIMPOKWM CMEKTPOM nepesar, noxigHi 1,2,4-tpiasony
3apekoMeHayBanm cebe sk 6ionoriyHo akTUBHI Cromyky,
L0 € CBOEPIOHNM «(yHOAAMEHTOMY NS MOLLYKY HOBWX
nepcnexkTuBHUX monekyn [4,5,6,7].

Y cydyacHin apmaLeBTUYHIN HayLi NOLWYK HOBUX
NepcnekTUBHUX Morekyn cepeq noxigHux 1,2,4-tpiasony

Ta po3pobneHHst epeKTUBHUX Nikapcbkux DOPM € aKTyarb-
HMW, MAKOTb BaXKNMBE TEOPETUYHE | NPAKTUYHE 3HAYEHHS.
Bigomo, 1o 2-(((3-(2-cbTopdpeHin)-5-tio-4H-1,2,4-Tpiason-
4-in)imiHo)MeTnN)deHON XapaKTeprU3yeTbCs BUCOKOHD
npoTMrpubKoBoto akTUBHICTIO [8]. MeToamka cuHTe3y Ta
chismko-ximMivHi BnacT1BOCTi Liei cnonyku onucaHo B pobori
[9]. AkTyanbHICTb CTBOPEHHS HOBOTO, MPOCTOTO Ta EKCMpec-
HOrO METOAY KiNbKICHOTO BUSHAYEHHS NS BMPOBADKEHHS!
2-(((3-(2-cpropcheHin)-5-tio-4H-1,2,4-Tpiazon-4-in)imiHo)
meTun)ceHony (puc. 1) Ta po3poBbreHHs HOBYX MiKapChKIX
¢hopM Ha OCHOBI LiET cnonyku € GessanepeyHoto.

MeTta po6otu

Po3pobreHHst ekcnpecHoi, YyTn1BoI Ta NPOCTOi Y BUKOHaHHI
METOAMKM KiNbKICHOr0 BU3HaueHHs 2-(((3-(2-bTopdpeHin)-5-
Tio-4H-1,2,4-Tpia3on-4-in)imiHo)MeTun)eHorny MeToaom
abcopbuinHoi YO-cnektpodotomeTpii.

Martepianu i MeToAM AOCAIAKEHHA

O6’ekT poCnigKeHHs — poboymMin cTaHAAPTHUI 3pa3ok
2-(((3-(2-coropcheHin)-5-tio-4H-1,2,4-Tpiazon-4-in)imiHo)me-
Tun)beHony, Hagaruin HYHB® TOB «Bposadhapmay 3rigHo
3 «JlocnigHO-BUPOBHNYMM TEXHOMOMYHUM PernaMeHToM
BUpobHuLTBa 2-(((3-(2-dhTopdeHin)-5-tio-4H-1,2,4-Tpu-
a3on-4-in)imiHo)meTu)deHony», o po3pobneHuii Ha nig-
CTaBi HayKOBOI po3pobkyu YKpaiHCLKOI BiICbKOBO-MEANYHOT
akagemii cymicHO 3 HauioHanbH1M BiliCbKOBO-MEAUYHNM
KNiHIYHUM LeHTPOM «[ONOBHUA BINCHKOBUI KNiHIYHUNA
rocnitanby (TepMiH aii pernamenty — 4o 31.12.2034 poky).
PO34MHHKK — i30nponinosuin cnvpr (. u.).

AHanitnuHe obnagHaHHs — cnekTpodotomeTp Spe-
cord 200, Baru enekTpoHHi Radwag XA 210.4Y, mipHui
nocyq knacy A.
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DyHAaMEHTaAbHI AOCAIAKEHHS

[ocnigxeHHs 3aiicHnnm Ha 6asi kadhenpy aHaniTMYHoT
Ximii 3anopi3bKoro AepaBHOro MeamKko-hapMaLEeBTNYHOTO
yHiBepcuTery.

Metoauka KinbKiCHOr0 BU3Ha4YeHHs JOCRimKYBaHOI
peyoBUHM. TouHy HaBaxky cybcTaHuii (0,0150 r) BmiLLytoTb Y
MipHy korny emHicTto 250,0 M1, pO34MHSIOTL Y CTIMPTI i30Mpo-
MinoBoMy Ta AOBOAATb A0 MO3HAYKN LIYIM XKe PO3HMHHUKOM,
nepemiLLytoTb. Y MipHy konby emHicTio 10,00 Mn BMiLLyHOTb
1,00 Mn ogepxaHoro posunHy, JOBOASATb A0 NO3HAYKM Crnp-
TOM i30MponinoByM, NepemitLytoTb. AbcopbLito JochimpKyBa-
HOrO PO34MHY BUMIPHOKOTb Ha (hoHi i3onponaHony npu 310 HM.

Pe3yabTati

YO-cnekTp xapakTepuayeTbCs YiTKO CMYrot NOMMHAHHS
npn 300-390 Hm (| 310 Hm). Cmyra normuHaHHs € npuaart-
HOHO [1111 KiNbKICHOrO BUSHAYEHHS, OCKIMNbKMW € XapaKTEPHOHO,
3HaX0AMTLCSA Y CENEKTUBHIN 06nacTi cnekTpa Ta Mae nomno-
TU MaKCUMYM, LLIO 3MEHLLYE NOXMOKY BU3HAYEHHS (puC. 2).

[nst po3pobrneHHs METOANKN KiNbKICHOTO BUSHAYEHHS
ZOCTiIKYBaHOI PEHOBVHY PO3YMHHIK 0Opani, cimpaounch
Ha [aHi LLoA0 PO34MHHOCTI Mpenapary, a Takox BpaxoBykUM
[OCTYMHICTb | MEHLLY TOKCUYHICTb PO34MHHMKA. 3rigHO 3
[aHVMK, WO nonepeaHbOo OfEpXaHi ekcrnepuMeHTarnb-
HUM LLMISIXOM, JOCRiKyBaHa PE4YOBUHA € HEPO34YMHHOK
y Bogi, ane poaunHseTtbea y AIMCO, piokcaHi, a Takox
B i3onponinoeomy cnupTi [9]. Ak Ha#binbLW AOCTYNHWRA i
MEHLLI TOKCUYHWI PO34MHHIK ANt pO3pOBNeHHst METOAMKM
obpanw isonponaxon.

HacTynHuin eTan gocnimKkeHHs — BUB4EHHS CTabinbHoC-
Ti aHani3oBaHMX po34nHiB. 3a3Bnyan Tpeba [oBECTH, LLO
cucTemMaTyHa noxmbka O, sika cnpuuMHeHa HecTabinbHi-
CTi0, He nepesuLye kputndHoro 5 (0,640, npu B =2 %
ans cyberanuin) [10]. Ans uboro abcopbuito po3ynHy, Lo
CNeKTPoOTOMETPYIOTb, BUMIPIOBaNN Ha (HOHI PO3UMH-
HWKa KOXHi 5 xB. HesHauyLa pisHWLS OTPUMaHWX AaHuX
(A, < ,,0) CBIOUMTL NPO CTabINbHICTL POZHIMHIB MPOTSrOM
LoHaMeHLwe 30 xB (mabrn. 1).

EkcnepymeHTansHO BCTAHOBMEHI ONTUMAarbHI YMOBM
MoKnazeHi B 0CHOBY po3p0BneHHs CnekTpogoTOMETPUYHOT
METOAWKM KifbKICHOrO BU3HAYEHHS AOCTTIAKYBaHOI COMyKu
3a BIACHUM NOrMMHaHHsAM. [onepeaHb0 BCTAHOBUIN MEXi
KOHLIEHTpaLin, B SKMX BCTAHOBWIIM NiANOPSAKOBAHICTb
OCHOBHOMY 3aKOHY CBITNOMOrNMHaHHSA (3akoHy bepa),
po3paxyBanu BEN1YMHN MUTOMUX MOKa3HWKIB MOTNIMHAHHS
(A% ). TiuToMMiA NOKA3HMK NOMMMHaHHA obpaxysany 3a
3aranbHONPUIHATO hopmynoko. [ins KinbKiCHOrO BU3Ha-
YeHHst 0bupany iHTepBan KOHLEHTPaLi, B IKOMY OfepKaHi
3HaueHHst Gynu nocTiiHUMKM abo B Mexax LOomyCTUMUX
BigXvneHb. Pesynsratv po3paxyHkiB HaBeLeHo B mabuu 2.

3a po3pobrneHo METOAMKOK BUKOHaNM 4EeB'STb BU-
3Ha4eHb y Mexax obpaHoro iHTepsany (Tpu KoHLUEeHTpaLii
(0,80 mn, 1,00 mn, 1,20 mn 0,0060 % pos4uHy) / Tpu BU-
3HAYEHHs1 A1t KOXHOI) MeTofoM cTaHaapTy. Abcopbuito
BUMIpIOBanu Ha GoHi i3onponaHony.

Ha ocHOBI pesynbraTiB KiflbKiICHOr0 BMICTY, LLIO po3pa-
XOBaHi 3a BigoM1MK hopMynamm Ta nepesefeHi B HopMa-
ni30BaHi KoOpAYHATI, BCTAHOBWIMW CepeaHe 3HaueHHs ( %),
BiJHOCHe CTaHfapTHe BixuneHHs (S,, %) Ta BiOHOCHMIA
po.ipyuii iHTepean (A%) [10].

3a gaHumu, LWo HaseaeHi B mabnuui 3, ogHOBIYHUIA
[OBIpYWI iHTEPBAN HE NEPEBULLYE MaKCMAaTbHO MPpUMyCTU-
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HO

Puc. 1. CtpykTypHa dopmyna 2-(((3-(2-cpTopchenin)-5-tio-4H-1,2,4-Tpiason-4-in)imiHo)MeTun)
teHony.
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Puc. 2. YO-cnektp nornuHanHs 2-(((3-(2-cbtopdenin)-5-tio-4H-1,2,4-Tpiason-4-in)imiHo)meTin)
¢heHony B i3onponaHoni.

Tabauusa 1. CtabinbHicTb aHanisoBaHUX PO34YMHIB y Yaci

0 0,6531

5 0,6509

10 0,6561

15 0,6539

20 0,6568

25 0,6520

30 0,6538

CepenHe RSD, % A, % s %o
0,6538 0,210 0,408 0,640

TabAnuAa 2. 3Ha4eHHs! MMTOMUX NOKA3HUKIB MOTMMHAHHS Ta MEX KOHLEHTpaLin,
y SIKUX crocTepiranu nignopsakoBaHicTb 3akoHy bepa

PeyoBuHa IHTepBan KoHLEHTpaLin, At (x + AX)
mr/100 mn

3-(2-cbTopdpenin)-5-Tio- 0,440-0,754 825+15
4H 1 ,2,4-Tpia3on-4-in)imiHo)meTnn)
cbeHon

Tabauusa 3. Pe3ynbraty KinbKiCHOro BU3HAYEHHS!

(n=9,p=0,95)
PeyoBuHa MeTponoriuHi xapakTepucTuku
2-(((3-(2-chTopchenin)-5-Tio- 99,3 0,500 0,930 2,00
4H-1,2,4-Tpia3on-4-in)imiHo)meTur)
cbeHon
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Puc. 3. Mpadik niHiliHoT 3anexHocTi abcopbuii Big KOHLEHTpaLii pe4oBUHY.
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Ne onepauji

Puc. 4. Po3nopin HeBM3HauYeHOCTi Npo6onifroToBKM 3a onepaLisiMv Anst KinbKiCHOrO BUSHAYEHHS.

Tabauus 4. MapameTpu NiHIAHOT 3aNeXHOCTI

bt(s) 09698+ (0,0164) -
at(s) 2,438 £ (1,522) a<t(95%,7) S=1895"S,
S,(%) 0,7828 < AA(%) /495 %;7) = 1,056
R 0,9980 >0,9663

LOD, % 5,18 -

LOQ, % 15,7 =

120 140

BUKOHYETLCSA
BUKOHYETLCSH
BUKOHYETbCA
BUKOHYETbCA
BUKOHYETbCA

Tabauusa 5. PospaxyHok HEBM3HAYEHOCTi NPoGONiAroTOBKM AN KiNbKICHOTO

BU3HAYEHHS
Onepauis Mapametp
npo6GoniAroToBkn po3paxyHKoBOi
¢opmynu
PoaunH
B3sTTs HaBaxku m,
[loBeaeHHs 4o 06’emy B MipHiii kon6i 250 0,080 %
BasTTs1 anikBoTu nineTkoro 1 0,74 %
[loBeaeHHs 1o 06’emy B MipHiii konbi 10 0,50 %

ASP = (1,32 + 0,0807 + 0,74%+ 0,509 = 1,6 %

HeBu3HaueHicTb, %

0,20 mg /15 mg-100 % = 1,3 %

MYy HEBM3HaYeHICTb aHanidy (maxAAs%) ans cybetaHuii,
TOMY pesynbTaTit KinbKiCHOrO BU3HAYEHHS JOCHILKYBaHOT
peYoBMHM 36iraloThCs, @ METOAMKA € TOYHOIO Ta NPUIAHAT-
HOIO ANS NOAAIBLLOTO BUKOPUCTaHHS.
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NiHinHicTb i giana3oH 3acTocyBaHHsA METOAUKK. J1iHiA-
HICTb B/3HaYanm B Mexax koHLUeHTpauin 70—-130 % sig HoMmi-
HanbHOI KinbkoCTi AocnimKyBaHoi pe4osuHM [11]. PosunHm 3
BiOMOIO KOHLIEHTPALiEH OTPUMYBAIM LLMIIXOM PO3BEAEHHS
crangaptHoro 0,0060 % posumHy: 0,70 mn, 0,75 mn, 0,80 mn,
0,85mn, 0,90 mn, 0,95 mn, 1,00 M, 1,10 Mn, 1,20 Mn BMILLY-
Banm B konbwm emHictto 10,00 M1, LOBOAMN PO3YMHHUKOM 4O
nosHaukm, nepemitysanu. AbcopOuito BuMiptoBanu Ha dhoHi
isonponaxony npu 310 HM. [Ins BCTAHOBMEHHS NapameTpiB
niHiHOi 3anexHocTi OyayBanu kanibpysansHUii rpadik y
HOpMarni3oBaHWX KOOpAMHATaXx 3rigHo 3 BUMoramm [lepxas-
Hoi ®apmakonei Ykpainu (DY) (puc. 3).

[MapameTpu niHiiHOI 3anexHoCTi po3paxyBanu Me-
TOOOM HalMEHLUMX KBafpaTiB. BCTaHOBMIM 3anexHicTb
¥, =0,9698 x + 2,438. O6uncneHi fani, koediieHTn b, a,
CTaHOapTHi BigxunenHs ans b ta a - S, S,, sanuuikose
CTaHAapTHE BiOXMNEHHS SK0 (%) Ta koedivieHT Kopensuji
r HaBedeHo y mabnuui 4.

OpnepxaHi 3rigHo 3 [JOY uncnosi nokasHukyW ceigyaTh,
O AOTPMMAHO YCiX BUMOr LOAO NapameTpiB MiHINHOT
3aMnexHOCTI, TOBTO NiHINHICTb METOAWKM MiATBEpAXEHa B
00paHux aianazoHax KOHLEHTpaLii.

oo mexi BusiBneHHs (LOD) Ta mexi KinbkicHoro
Bu3HayeHHs (LOQ), To BOHM He € 0BOB'A3K0BUMM Mg, Yac
BanigaLii METOAMKM KiNbKiCHOrO BU3HAYeHHS, arne € J0Bofi
iH(hopMaTUBHUMM LLOAO TOTO, HACKiNbKW AianasoH 3acTo-
CyBaHHS METOLAMKM NepeBepLUye Ti rpaHNyYHi MOXMMNBOCTI
(«3anac TouHocTi» meToamku). BignosigHo go Y Ta
BputaHcekoi Papmakonei[11,12], LOD i LOQ moxyTb GyTh
po3paxoBaHi 3a CTaHAAPTHUM BiAXWUIEHHSIM BifbHOIO YneHa
NiHIRHOT 3anexXHOCTi Sa Ta i KyToM Haxury b, BpaxoByoun
30DKHICTb Y HOPMani3oBaHNX KOOpAMHATaX 3HAYEHHS BEMW-
YnHu b 8o oguHui [10]:

LOD=33x8a/b= 33xS,;
LOQ=10xSa/b=10x Sa.

Buxoasum 3 Toro, Lo kanibpysanbHuii rpadbik Oyaysanu
B HOpMari3oBaHmWx koopauHaTax, 3HaveHHs LOD i LOQ Hage-
[JeHi y BifcoTKax LLoA0 KOHLEHTpaLlii aHarizoBaHOTO PO34HY.
Lle pae 3amory nerko ouiHATK «3anac TOYHOCTI» METOAUKU.
3a 1aHuMK, Lo HaBeneHi B mabnuuyj 4, Lj 3Ha4eHHs! iCTOTHO
MEHLLI 32 HIKHE 3HAYEHHS Aiana3oHy KoHLeHTpaLin (70 %),
TOMY BOHW He MOXYTb BIMHYTW Ha TOYHICTb aHaniay.

[loBHa HeBU3HAYEHICTb aHaNITUYHOI METOAMKM.
3asBnyait po3pobneHHs METOAVKM 3MINCHIOTb B OAHil
nabopartopii, piseHb 06nagHaHHs SKoi Moxe ByTn 3Ha4YHO
BULLMM 3a npunycTumii Y. Tomy npy BiGTBOPEHHI B iHLLIN
nabopatopii Lig MeToavKa AaBaTUME HEKOPEKTHI pesynbTa-
Tu. [Ins BUKMIOYEHHs Liboro 060B’S3K0BO 3AiCHI00TL NPO-
THO3YyBaHHS MOBHOI HEBW3HAYEHOCTI Pe3yrnbTaTiB aHanisy,
LLIO He MOBUMHHA NEePEBWLLLYBaTU MaKCUManbHO NpUMyCTUMY
HEBM3HAYEHICTb PE3ynbTaTiB aHanisy max AAS.

®opmyna ans po3paxyHKy NMporHo3y NoBHOI HEBN3Ha-
YeHocCTi:
AAsz ‘(AZSP * AZFAO)’

A Ay, — HEBU3HAYEHICTb NPOBONIArOTOBKN METOANKY;

A, — MPOTHO30BaHa HEBM3HAYEHICTb KiHLIEBOI aHari-
TuyHoi onepauii (0,70 % ans cnekTpodhoToMETPIi B BUAUMIl
obnacti cnekTpa).
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Tabauus 6. MapameTpyn po3pobreHoi meToauky, 3rigHo 3 12 npuHumnamm AGREE

1 Cnig 3acTOCOBYBaTV NPSIMi @HANITUYHI METOAW, LWOG YHUKHYTW [OAATKOBOI npono6iarotoska 0,48
npoBoniaroToBKK 3paskis off-line, manyanbHo
2 Mertoto € MiHiManbHIiA po3mip BUBIpKY Ta MiHiManbHa KinbkicTb BUGIpOK HaniBMikpoaHarnia 0,70
10-100 mn
In situ BUMiptOBaHHS! on-line 0,66
IHTerpaList aHaniTYHMX NPOLIECIB Ta onepaLliii EKOHOMUTb EHEPTil0, 3MEHLLYE He 6inbLu, Hix 3 onepauii 1,00
BUKOPUCTaHHS peareHTiB
5 Cnip obupaTti aBTOMAaTM30BaHI Ta MiHiaTIOpHI MeToaM HaniBaBTOMATW30BaHNI METOA, MiHiaTIOpHWI 0,75
6 Cnip yHukaTy fepusatuaavii Hemae 1,0
7 Cnip yHWKaTV YyTBOPEHHS BENMKOro 06'emMy aHaniTM4yHuX Bigxoais i 3abeanevysatn ~10 g (ml)/1 aHanis 0,4
HanexHe NOBOKEHHS 3 aHANITUYHUMM BiAXOAAMM
8 BaratonapameTpuyHi MeToau € KpaLLmi MOpiBHSHO 3 MeToAamu, Lo BukopuctoBytoTb  ~30 BUMIptoBaHb/1 rog 0,90
ofiHy aHanisoBaHy npoby 3a pa3
9 HeobxigHo 3H13NUTW BUKOpUCTaHHS eHeprii <0,1 kBt 1,00
YO- Ta Buanma cnektpodotoMeTpis
10 Cnig, HapaBaTu nepeBary peareHTam, LLO OAEpXaHi 3 BiHOBMIOBaHUX [Kepen YaCTKOBO HagaHa 0,50
1 TOKCUYHI peareHTy crig BUKNK4UTY abo 3amMiHNTI TErkosanmMucTuit 0,80
12 HeobxigHo nigsuLmTM Ge3neky onepaTopa erko3anMmcTuii 0,80

MporHo3 HeBM3HAYEHOCTI NPOBONIAroTOBKM (Ay,)
BU3HaueHHs BMICTY 2-(((3-(2-cpTopdpenin)-5-tio-4H-1,2,4-
Tpia3on-4-in)imiHo)meTun)eHony HaBeaeHo B mabuui 5.

"

MNpoaHanisyBaBLlM [aHi, WO HaBeAeHi Ha puc. 4, 1.0
BCTAHOBMUMNW: HalbinbLLy HeBW3HAYeHIiCTb y mpoboniaro-
TOBKY BHOCUTb onepallist 1 —B3ATTS HaBaXKu aHani3oBaHol 0.8
PEYOBWHY Ha aHaNiTUYHUX Barax. Takuii po3nogin € Linkom 0.6
XapaKTePHUM Mpu1 KOHTPOIi NikapCbKUX PEYOBWH i foaat-
KOBO [IEMOHCTPYE HU3bKY MEXY BUSIBNEHHS AOCTiZKYBaHO! 0.4
PEYOBUHI 32 PO3POBNEHO METOAMKOL:
0.2
AAs = \/(AZSP +A) = V(1,62+0,70) = 1,7 %. 0.0

BuaHaumnu, Lo nporHo3oBaHa NoBHa HEBU3HAYEHICTb
pesynbTaTiB aHanisy He nepeBuLLye MakCUManbHO npu-
NyCTUMY HeBM3HaYeHICTb aHanisy maxAAs (2,0 %). Tomy
MOXHa CTBEPMKYBATK, L0 METOAMKA JaBaTUME KOPEKTHI
pesynsTaTi i B iHLLMX nabopaTtopisix.

OuiHIOBaHHA BNNUBY aHaniTU4HOI METOAUKU Ha
poBkinna. OguH i3 npiopnTeTiB Nig Yac po3pobneHHs
METOAMKN aHanidy — ii ekonorivHicTb i 6e3neyHicTb Ans
foBkinns. OuiHloBaHHA «3eneHoCTi» po3pobneHoro
CMEeKTPOGOTOMETPUYHOTO METOLY BU3HAYEHHS BMICTY
2-(((3~(2-tpTopdheHin)-5-tio-4H-1,2 4-Tpiason-4-in)imiHo)
MeTUN)cheHony 3AiNCHIOBaNM 3a JOMOMOTOI0 3aCTOCYHKY
AGREE (Analytical GREEnness) [13,14].

KpwuTepii ouiHtoBaHHS B3ATi 3 12 npuHUMNIB 3eneHoi
aHaniTMyHoi Ximii (3HauyLocTi) i TpaHchopMOBaHi B yHi-
ikoBaHy wkany 0-1. MigcymkoBuii 6an po3paxoByioTb,
I'PYHTYIOUMCh Ha MPUHLMNAX 3HadyLwocTi (mabn. 6).

Y cepeauHi nikTorpamu — 3aranbHa oLjHKa. |i sHaYeHHs
6rmabke 4o 1, @ Takox 3eneHuii Komip LeHTpy nikTorpamu
cBigyaTh, WO mpouenypa, Ky OLHKOBanM, € eKonoriYHoH.
EdpekTuBHiCTb MpoLenypy 3a KOXHUM KpUTEPIEM OLLHIOBaHHS!
rno3Ha4eHa KorbopoM Y CErMEHTi 3 HOMEpOM, LLIO BinoBifae
KpuTepito. Y npuknagi, Wo HaBeaeHui Ha puc. 5, 6anu, ski
Bignosigatotb 1, 7 1a 10 npuHumnam AGREE, € Hux4umu,
a ans npuHumnia 4, 6, 8 i 11 pesynbratMBHICTb € YyO0BOK0.

3aranbHa oujiHka meToay ctaHoBuna 0,76, TOMy MOXHa
CTBEPIKYBATH, LLIO CNEKTPOGOTOMETPUYHUIN METOA KiNbKiC-
HOTO BM3HaYeHHs JOCTIDKYBAHOI PEYOBVHN 3@ BNACHUM
MOIMUHAHHAM Yy CepefOoBULLi i30MPOMinoBoro CNunpTy €
€KOMOTYHO YNCTUM.
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]

Puc. 5. MNikTorpama «3eneHocTi» po3poBneHoro MeToay KifbKiCHOrO BUSHAYEHHSI.

06roBopeHHs

Y3aranbHuBLLM BIGOMOCTi haxoBoi niTepatypu, He BUSBAMN
BiOMOCTEN LLOAO0 HAsIBHOCTI Byab-SKMX METOAMK KinbKic-
HOro BU3HayeHHs 2-(((3-(2-dpTopdeHin)-5-tio-4H-1,2,4-
Tpiason-4-in)imiHo)meTun)deHony. Lie niaTeepaxye, Wo us
MeToMKa € abCOMKTHO HOBO Ta YHIKANBHOK.
JouinbHicTb Ta akTyanbHICTb Po3pOBneHHst LUBKAKO-
ro, HEEKCTPAKLIAHOTO, «3eMEHOro» Ta BUCOKOYYTNIMBOIO
CneKTPOdOTOMETPUYHOTO METOLY KiNTbKiCHOTO BUSHAYEHHS
[OCTiIKYBaHOI PEYOBMHM He BUKNUKAE CymHiBiB. Obpa-
X0BaHa NOBHa HEBM3HAYEHICTb aHanisy Jae MOXMMBICTb
anpobyBaT L0 METOAMKY B iHLLIMX nabopaTtopisix.

BucHoBKU

1. OkpecneHo npobnemy HeobXxigHOCTi BYACHOro
nikyBaHHS Miko3y cTon Ans 3anobiraHHs 1oro WBMAKOMY
MOLUMPEHHIO Y BINCbKOBOCTYXOOBLIB y MeXax HafaHHs
MeaUYHOI, hapMaLeBTUYHOT AONOMOTK, a TaKOX Y LBINb-
HUX NaLjEHTIB.

2. Po3pobrnieHo 4yTnuBy, EKOHOMIYHY Ta LUBWAKY
CNeKTPOOTOMETPUYHY METOAMKY KiNbKICHOTO BU3HAYEHHS
2-(((3-(2-dpropcheHin)-5-tio-4H-1,2,4-Tpiazon-4-in)imiHo)
MeTun)dheHony 3a BMaCHUM NOTMHAHHSM.

ISSN 2306-4145  http://zmj.zsmu.edu.ua



Basic research

ISSN 2306-4145  http://zmj.zsmu.edu.ua

3. JocnimkeHo onTuManbHi yMOBY BU3HAYEHHS B Ce-
penoBuLLj isonponaHony 3 BukopuctanHam | npu 310 Hw,
[oBefieHo cTabinbHICTb AOCTIMKYBaHNX PO34MHIB Y Yaci.

4. BusHa4eHO Mexi KOHLIEHTPALIiN, Y SKMX BUKOHYETbCS
3akoH bepa (0,440-0,754 mr/100 mn), napameTpu NiHiAHOT
3aNEXHOCTi PO3paxoBaHo 3rigHo 3 BuMoramu Y.

5. MpoBeaeHo NPOrHo3 NOBHOT HEBU3HAYEHOCTi pe3yrb-
TaTiB METOAMKY KiMbKICHOrO BU3HAYEHHS ANs OLiHIOBAHHS
MpaBuUIbHOCTI BIATBOPEHHS ii B iHLLMX nabopatopisix.

6. ObpaxoBaHo Ta OBEAEHO EKOMOTYHICTL METOAMKY,
3rigHo 3 Analytical GREEnness (AGREE), 6an cTaHoBuB
0,76.

7. BnpoBamxeHHsi poapobneHoi ecofriendly-cnekTpo-
¢hoTomeTpuyHOi MeToauku y poboty nabopatopin, 3ginc-
HEHHS [OKNIHIYHUX JOCTiMKeHb i HAaCTyrNHe NpuU3HavYeHHs
nikapsiMuU-LepMaToBeHeponioraMn edhekTUBHOTO, 6e3ney-
HOTO Ta HELUKIANMBOrO MikapCbKoro 3acoby [ONOMOoXe
PO3LUMPUTM AaCOPTUMEHT i 3HU3UTMW PiBEHb BUCOKOI iMMOp-
TO3aNEXHOCTi BITYN3HSHOIO PUHKY Nikapcbkux 3acobiB. Lie
CTPUSTUME CTAHOBIEHHIO MOBHOLIHHOI, 36anaHcoBaHoi
cucTeMM nikapcbkoro 3abesneyeHHst B YkpaiHi Ta ontumi-
3aLii cxemu NpoTUrpubKoBOI Tepanii.

MepcnekTMBK noganbWwKX JOCNimKeHb nonsraoTb
y po3pobneHHi napameTpiB CTaHAapTU3aLli NOTEHLIAHMX
nikapcbkux dopm 3 2-(((3-(2-cbTopdpenin)-5-Tio-4H-1,2,4-
Tpiason-4-in)imiHo)meTun)ceHonom. Pesynstat gocni-
[DKEHb [OLINBHO BNPOBAAMTM Y MEeAUYHY MPaKTUKy Ans
TiKyBaHHS! MPOTUIPUOKOBKX MaTOMONiN | HaAAHHSA MEANYHOI,
chapMaLeBTNYHOI JONOMOIY XBOPUM.
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OyHKLiOHaAbHI MOPYLUEHHSA LAYHKOBO-KULLKOBOIO TPAKTY
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[poTsArom oCTaHHixX pokiB 3aXBOPIOBAHHS LLINYHKOBO-KULLKOBOIO TPAKTY CTaKTh NOLLMPEHILLMMM, CNPUYUHSIOTE EKOHOMIYHI i CO-
LianbHi Hacnigky. 3a YacTOTHICTHO BOHW NOCIAatoThb Apyre MicLe i cepes A0POCIoro, i cepes ANTSYOr0 HACemneHHs, NOCTynak4nch
NMLLE 3aXBOPIOBAHHSAM CUCTEMM AVXaHHS. Y 3B'A3KY 3i 3HaYHMK MOPONOriYH1MY Ta (i3ioNoriYHNMI 3MiHaMU OKPEMMX OpraHiB
i cucTeM y nepiof IHTEHCUBHOTO PO3BUTKY, (DOPMYBAHHS raCTPOEHTEPOIOriYHOI natonorii B AiTelt HaltvacTile BinbyBaeTbCs
came Yy BikOBOMY Ajana3oHi 56 1a 912 pokis. Lie cnpuunHsie Takox BUHUKHEHHS Pi3HNX (PYHKLOHANbHUX NopyLUeHb i3 Boky
LUIYHKOBO-KWLLIKOBOFO TPAKTY.

BeaxatoTb, LU0 cepeq AiTeit cTapLUoro Biky Taki (hyHKLiOHaMbHI MOPYLLEHHS YacTo MEXYIOTb i3 NATOMNOrieto, i Lie 3yMOBIOE MiaBY-
LLIeHW iHTepeC neaiaTpiB A0 iXHbOI eTionorii, naToreHesy Ta Cy4acHoi Tepanii.

MeTta po6oTH — BUCBITAINTK CTaH Npobnemu, Lo NOB’'Si3aHa 3 HANYACTILLMMM (PYHKLOHANBbHUMM NOPYLLIEHHAMM LUYHKOBO-KWLLI-
KOBOIO TPaKTy B AiTeN.

3riiHO 3 OCTaHHIMU pekoMeHaLisMK, (PYHKLOHaNbHI 3MiHM PEKOMEHZOBAHO BU3HAYaTH SiK PO3naan B3aeMOgii MiX ronoBH1M
MO3KOM i LLNYyHKOBO-KMLLKOBMM TpakToMm (disorders of gut-brain interaction). B ocHOBI Lmx po3nagis — NOpYLUEHHS MOTOPUKM,
BiCLiensipHa rinepyyTnuMBICTb, NOPILLIEHHS CTaHy CN30BOI 060MOHKM Ta (yHKLi iIMYHHUX (haKTOPIB LLIYHKOBO-KULLIKOBOIO TPaKTY,
CTaHy KULLUKOBOI MIiKpOhropu, AisnbHOCTI LeHTpanbHOi Ta BereTatyBHOI HEPBOBOI CUCTEMM. BinbLuUiCTb AOCTIAHUKIB CXUNSOTLCS
[0 IyMKM NPO BaXXNMBY POrib PO3MaziB BEreTaTMBHOI perynauii 4ianbHOCTi CIHKTEPIB Y reHesi nopyLleHb MOTOPHO-EBaKyaTOPHOI
yHKLUiT TpaBHOrO kaHany B fited. OBrpyHTOBYIOTb Lie TUM, LLO B OCHOBI NOPYLLUEHb MOTOPHOI (OyHKLiii TPABHOIO KaHany 4acto
HEMAE OpraHiYHMX NPUYVH, i Lie CBIAYUTL MPO IXHI AU3PETYNATOPHUIA XapakTep.

BucHoBKU. PyHKLIOHANBHI MOPYLLIEHHS LUTYHKOBO-KWLLKOBOTO TPAKTY MatoTb HaA3BNYaiHy «SICKPaBIiCTb» CIPUIAHATTS 60MbOBOMO
CUHAPOMY (OAHa opraHiyHa NaTonoris He 4acTb TaKoi KifbKOCTi CUMNTOMIB, SIK MOPYLIEHHS OYHKLIOHabHI) | MIHNMBUMIA NaTepH
cumnTomatuki. Came TOMY Lii 3aXBOPIOBaHHS CIPUYMHAIOTL ICTOTHI €KOHOMIYHI BTPATH, i Lie Aa€ NifCcTaBy BU3HAYNTY iX [0 Knacy
coujianbHO 3HauyLLMX posnadiB. TOMy Ha Pi3HUX NaHkax HafaHHs MeauYHOI JOMOMOrU fikapi MarTb BXUBATU BCiX AOCTYMHNX
3aX0AiB 415 CBOEYACHOI AiarHOCTMKM, AMEPEHLLIHOI 4iarHOCTVKMW 3 OpraHiYHUMM 3aXBOPIOBAHHSIMM LUIYHKOBO-KULLKOBOTO TPaKTY,
onTUMarbHOI KOpeKLii hyHKLIOHanbHWX po3naais.
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Functional disorders of the gastrointestinal tract in children of different age groups
(a literature review)

S. M. Nedelska, I. V. Samokhin, 0. V. Kriazhev, D. O. Yartseva, T. H. Bessikalo, L. . Kliatska

In recent years, diseases of the gastrointestinal tract are becoming more common with economic and social impacts. It is believed
that in terms of frequency, they rank second both among the adult and pediatric population, second only to respiratory system
diseases. Due to significant morphological and physiological changes in individual organs and systems during the period of in-
tensive development of a child, the formation of gastroenterological pathology occurs most often at the age of 5-6 or 912 years,
that gives rise to various functional disorders of the gastrointestinal tract.

There is an opinion that among older children, such functional disorders are often bordering on pathology, prompting pediatricians
to an increased interest in their etiology, pathogenesis and current therapy.

Aim. To highlight the state of the problem associated with the most frequent functional disorders of the gastrointestinal tract in
children at the present stage.

According to the recent recommendations, it has been recommended to consider functional changes as disorders of the interaction
between the brain and the gastrointestinal tract (disorders of gut-brain interaction). The underlying disorders are abnormal motility,
visceral hypersensitivity, the state of the gastrointestinal mucosa and local immune factors, intestinal microflora, activity of the
central and autonomic nervous system. Most researchers tend to think about the key role of impaired autonomic regulation of
sphincter activity in the pathogenesis of motor-evacuatory dysfunction of the alimentary canal in children, buoyed by the fact that
often the lack of gastrointestinal organic lesions in motility disorders indicates their dysregulatory character.

Conclusions. Functional disorders of the gastrointestinal tract have an extraordinary brightness of pain syndrome perception (no
organic pathology would give such a wide array of symptoms as functional disorders) and a variable pattern of symptoms, so it
becomes clear why these diseases impose a major economic burden, and it is this characteristic enables them to be classified
as socially significant disorders. This requires a physician at various levels of medical care to provide timely diagnosis, differential
diagnosis between organic gastrointestinal diseases, and timely correction of functional disorders.
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Ornsaam

[MpOTAroM OCTaHHIX POKiB 3aXBOPIOBAHHSI LLIIYHKOBO-KULL-
KOBOrO TpaKTy CTatoTb MOLUMPEHILMMU, CIPUYUHAIOTD
€KOHOMIYHI 11 couianbHi Hacnigkm [1].

3a 4aCToTHICTIO BOHM NOCigaloTb Apyre micue i B 4o-
poCroro, i B AWTAYOrO HaceneHHsl, MocTynalynch nuile
3aXBOPHOBAHHSAM CUCTEMM AnXaHHs [1].

Tak, y pamkax HauioHanbHOro MixHapogHoro ra-
cTpoeHTeponoriyHoro focnigkerHs (DIGEST) npotsirom
3 MicsLiB BUBYANM NOLUMPEHICTb i BNMWUB HEAOCIMKEHOT
Avcnencii Ha eKOHOMIKy Ta SIKICTb XWUTTS xBopux. BcTa-
HOBUNW, WO Onu3bko 41 % HaceneHHs cTpaxpae Ha
Aucnencito, 3a aHUMK 7 MixXHapoaHuX LeHTpiB; 60 % —y
CLUA, 26 % —y Anowii [1].

B YkpaiHi 3a ocTaHHE AecATupivYs TakoxX BU3HAYMNN
3pOCTaHHs TEMNIB NPUPOCTY MOLLMPEHOCTI 3aXBOPIOBaHb
opraHiB TpaBneHHst Ha 18,6 % [2,3]. Tak, 3a gaHuMu oc-
TaHHiX focnimxeHb, B YkpaiHi y CTPYKTYpi 3aXBOPIHOBAHOCTI
ZITeN LWKINbHOTO Biky XBOPOOM LLIYHKOBO-KMLLKOBOIO TPAKTY
(LLKT) ctaHoBnaTts 49,97 Ha 1000 aiten, a B Aesikux peri-
OHax KpaiHu Lie nokasHuk carae 52,97 [4].

CopokmaH T. B. Ta iHLLi aBTOpM BBaXatoTb: Y 3B'A3KY 3i
3Ha4HUMK MOPONOTiYHUMU Ta Pi3ioNOriYHUMK 3MiHaMU
OKPEMWX OpraHiB i CUCTEM Y Mepiof iIHTEHCUBHOTO PO3BUTKY
AUTUHK, DOPMYBAHHSA racTPOEHTEPONOriYHOI naTonorii y
HWX HalvacTilLe BiAOyBaeTbCA came y BIKOBOMY AianasoHi
5-619-12 pokis. Lie CpnumHSIE BUHUKHEHHS! Pi3HMX GOyHKL-
OHanbHUX nopyLueHs 3 6oky LUKT y aitei [5,6]. Y cTpykTypi
npobrnem TpaBHOi cucTeMu B AiTel yHKLUiOHaNbHI posnaau
6iniapHoro TpakTy cTaHoBnATL 65-70 % [6].

Ha gymky O. KO. BenoycoBoi i cniBabr., 3aLlikaBneHiCTb
(yHKLiOHaNbHMMK Npobnemamm LiNkoM BUNpaBAaHa Ta
3po3symina. Hessaxaroum Ha Te, L0 (yHKLOHanbHI po3naan
LLKT He cTaHOBNATL BE3n0cepeaHbOi 3arpo3u XUTTHO, BOHM
iCTOTHO 3HWKYIOTb 110T0 SKICTb: BUHUKAKTb B OCIO Hesa-
NEXHO Bif iXHbOTO CoLianbHO-eKOHOMIYHOrO CTaTyCy, CTaTi
abo pacy, NopyLLyKTb MIKPOKMIMaT y CiM'i, CIPUYMHSAOTD
3aHENOKOEHHS ANTWHM Ta BaTbkiB, hopMytoTh BigLaneHi
Hacnigky B ManbyTHbOMY, 3yMOBIIIOIOTH TpUBanui Aia-
THOCTWUYHMI MOLLYK, MOBTOPHI KOHCYIbTaLlil, HeBUMPaBAaHi
MEeAMKaMEHTO3Hi NPU3HaYeHHs | BuTpat [7].

3rigHo 3 BUCHOBKaMU, WO 3pobneHi B AOCNimKEHHI
Global Burden of Disease (GBD, 2019), 3axBoptoBaHHs
OpraHiB TPABNEHHS € LLIOCTOK HANMOLLIMPEHILLIOKO MPUYNHO0
CMepTi Y CBITi Ta Mpu3Benu Jo 2,56 minbitoHa cmepteit. B
YKpaiHi st natonorisi € TPETbOI0 3 M'ATU OCHOBHMX MPUYMH
cmepTi HaceneHHs [8]. Tak, maixe 30 pokiB ToMy 3adikco-
BaHoO 16 845 cmepTei, Lo cTaHoBWIO 2,7 % Bif 3aranbHOi
KinbkocTi cMepTen, ay 2019 poui Liei nokasHuK 36inbLUKBCS
marke BaBivi — 3agpikcoBaHo 30 239 Bunagkis, abo 4,3 %
Bif 3aranbHoi KinbKocTi cMepTelt B YkpaiHi [8].

MeTa po6otu

BucBiTNnTM cTaH npobnemu, Lo NoB’si3aHa 3 HaltvacTilMMm
(pyHKLOHANBHUMM MOPYLUEHHAMM LLMYHKOBO-KMLLKOBOMO
TpakTy B AiTen.

Bigomo, o dyHKuioHansHi nopyLuenHs LWKT noripLuy-
t0Tb CTaH 3A0POB’A [iTel, JOCUTb YACTO CYNPOBOMKYIOTHCA
BWHUKHEHHSM YCKNafgHeHb, MaloTb BigfaneHi HeraTvBHi
Hacnigky Ta MoxXyTb ByTW TpuUrepamm po3BUTKY XPOHIYHOT
natonorii LUKT. Lie 06rpyHTOBYE HEOOXIAHICTb iX CBOEYACHOT
AiarHOCTUKM Ta nikyBaHHs [9].

3anopisbkuin MeguuHnii xypHan. Tom 26, Ne 1(142), ciueHb — notuit 2024 p.

BBaxatoTb, L0 YacToTa (oyHKLiOHamNbHNUX MOpyLIEHb
LIKT e moBoni BUCOKOKO B YCiX BIKOBUX rpynax, ane cepen
AiTeit cTapLuoro Biky (hyHKLiOHaNbHI 3aXBOPIOBaHHS Ya-
CTO € Ha MeXi 3 NaTomnorieto, LU0 3yMOBITIOE MiABULLEHWI
iHTepec nepjaTpiB 4o ix eTionorii, natoreHesy Ta cy4acHoi
Tepanii [10].

22 tpaBHs 2016 poky Ha 52 AMepuKaHCbKOMY ra-
cTpoeHTeponoriyHoMy TuxHi (Digestive Disease Week,
M. Can-fiero, CLLUA) 3a nigTpumku AMepuKaHCbKOI aco-
uiauii ractpoenteponori (American Gastroenterological
Association) Binbynacs npeseHTauis PUMcbkux kputepiis
IV (Rome IV) cbyHKkuioHanbHMX nopyweHs LLUKT, oe B oHoB-
NeHUX pekomeHaaLisix Oynu HaBeeHi 3MiHM [iarHOCTUMHUX
KpWTEPIiB | HOBI NiAX0AM [0 onTUMIaLi nikyBaHHs [11,12].
BigToni Ui cyHKLiOHaNbHI NOpyLIEHHS peKOMeHO0BaHO
BM3HAYaTU SIK pO3naam B3aeMogii Mix rofloBHUM MO3KOM i
LLIKT (disorders of gut-brain interaction) [13].

B ocHOBI Lux po3nagiB — NOpYLUEHHS MOTOPUKY,
BiCLilensipHa rinepyyTnvBICTb, NOPYLIEHHS CTaHy CrN30BOI
060onoHku Ta doyHKLi iMyHHUX cpakTopis LLKT, cTaHy kuwko-
BOi Mikpochriopy, JisiNbHOCTI LIEHTPpanbHOI Ta BereTaTueHOI
HepBoBOI cuctemu [13].

Y [pocnigpKeHHsX nokas3aHo: LeHTpanbHa HepBoBa
cuctema (LIHC) yepes BereTaTusHi CTpYKTYpW Ta Mexa-
Hi3mMu perynsuii (CvHTe3 HelMpoTpaHCMITepiB, akTuBaLilo
rinotanamo-rinoizapHo-HagHMPKOBOI OCi, MOAYNALit0
mopdornorii Ta yHKLIA MO3KOM, HElpOreHes) YUHUTb
MOTYXXHWUIA PEerymioBanbHiA BNWB Ha BCi PYHKLT LWyH-
KOBO-KULLUKOBOTO TPakTy, @ TaKoX Ha cknag i qyHKuUii
mikpobGioma [14,15].

MikpoGiom, CBOEH Yeproto, cuHTE3ye aHanoriyHi 3 LIHC
HEMpoTpaHCMiTepy: 4oamiH | HopaapeHaniH, raMma-ami-
HomacnsHy kuenoty (FTAMK), cepoToHiH, aLeTunxoniH, —Ta
BNMBAE 3a iX JONOMOrOK0 Ha GoyHKLii HEPBOBOI CHCTEMM
[15].

BinbLicTb JOCNIOHVKIB CXMNAOTLCA 4O AYMKW NPO
BaXIMBY POnb po3nafiB BEreTaTMBHOI perynauii AisnbHo-
CTi ChiHKTEPIB Y Ir'eHesi NopyLUEHb MOTOPHO-eBaKyaTopHOT
(hyHKUIi TpaBHOTO kaHany B Aiteit. OBrpyHTOBYHOTH Lie TUM,
LLI0 B OCHOBI NOPYLLIEHb MOTOPHOT (PYHKLii TPaBHOrO KaHasny
4acTo HeMage OpraHiYHNX MPUYVH, i Lie CBIAYNTb MPO iXHIN
AN3perynaTopHui xapaktep [16].

[HLLi aBTOPM BU3HAYMAK, LLIO NCUXOCOMATUYHI CUMMTO-
MU B fiTeV € KNiHiYHMMM, 63 OCHOBHOI OpraHiYHOi naTonorii.
BOHM CNpUYMHSIOTL NOLUMPEHICTb NCUXOCOMATUYHIUX CKapr
Ha piBHi Big 10 % 10 25 %: 6inb y XuBOTI, roNoBHWIA Binb,
6inb y rpyasix, BToMa, Binb Y KiHLBKaX i CMvHi, 3aHEMOKOEHHS
3a 300pOB's Ta YTPyAHEHe AnxaHHs. OTxe, Ha OyMKY LUX
aBTOPIB, BUHUKHEHHS! BOMBLOBOrO CUHAPOMY B AiTel € Ha-
CrifKOM NEBHOI NCMXOTPaBMyBanbHOI NOgl, Lo npu3sena
[0 COMaTUYHVX MPOSIBIB. Lle CBifumTh, L0 AOCUTB BaXINBO
y NpOLieCi fjiarHOCTVKM BpaTu 40 yBaru He NULLE MeAUYHIA
thakTop comatuaaii, ane 1 neuxonoriyHni [17].

Kpim ncuxonoriyHoro caktopa, BYBYalOTb TaKOX
XapyoBy IHTONEPaHTHICTb, rOCTPY KULLIKOBY iHCbeKLito Ta
€HOOKPUHHWIA AnchbanaHc Sk MycKOBi MEXaHi3My PO3BUTKY
(pyHKLiOHaNbHWUX nopyLUeHb. BoHW BNnuBatoTb Ha 3B'A3kM
LLIKT i cucTem, LLO perymioroTh Aoro AisnbHIcTb [13].

Cepep cyHKuioHansHUX nopyLeHs LWKT y gitei paH-
HbOrO BiKY HalyacTille BM3HAYaloTb NMPOSIBU MastoKoBOI
KOMbKM, (OyHKLIOHANbHOTO 3akpeny Ta perypritauii B He-
MOBRAT. Y AiTel CTapLioro Biky Ta NiANiTKiB nepeBaxaroTb
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¢yHkuioHanbHa aucnencia (®L), dyHKuUioHanbHUIA aboo-
MiHanbHWiA 6inb i pisHi BapiaHTV CUHAPOMY NOAPa3HEHOro
kuwkisHuka (CTIK) [18].

Kpim abgomiHanbHoro 6onto, po3pisHsioTh TaKoX NOCT-
npaHpiansHuin auctpec-cuiapom (MOC) sk opuH i3 TvNiB
& [13]. 3aysaxwumo, wwo ocobnmeocti MAC y gopocnux
ZoBoni 4obpe JocnimpkeHo (3a AaHMMK haxoBoi nitepary-
pu, ix BusBnsOTL Make y 10 % HaceneHHst). HatomicTb y
negiatpii cBoeyacHa giarHoctvka MOC y nauieHTis i3 pisHnx
BIKOBMX Ipyn BUKIMKaE nesHi TpyaHoLwi [19].

Tak, AiTM LWKINbHOTO BiKY CKapXUNNUCA Ha NposiBu
BTOMJOBAHOCTI, FONMOBHUIA Binb, 3HWKEHHS anetuty,
HYAOTY, BIiOPWXKY, BiYyTTS NepenoBHEHHS B eniracTpii
Ta 30yTTA LWNyHKa, NepiognyHe GrOBaHHSA, METEOPU3M
[19]. fitv monoALLol BiKOBOI rpyny YacTo Manu TPYAHOLL
3 OMUCOM CBOTO BiAYYTTS ANCKOMAOPTY, O NEPeLLKO-
[PKano CBOEYACHIN AjarHOCTULI (yHKLOHaNbHUX po3nagis
TpaBneHHs [19].

BBaxatoTb, Lo Tpurepamu possutky MNAC y giten pan-
HBOTO BiKY € HEpaLliOHarNbHE XapHyBaHHs!, LUBUAKE KOBTAHHS!
HEOoCTaTHbO POKOBAHOI DXi, CNaaKoBa CXWUMbHICTL A0
racTpofyoneHansHoI naTosnorii, NOBTOPH Kypcy NpuaHayeH-
HS1 aHTMOaKTepianbHOi Tepanii Ta cynyTHi 3axXBOPtOBaHHS
HEepBOBOI cucTeMu. Ha BigMiHy Bif AiTEl paHHBOrO BiKY,
y LWKONSAPIB TakoX BU3Ha4anm Ui daktopu, ane mamxe
nonoBuHa aiten (44 %) Ta 0cobnmBo NigniTkv NOB’A3yBanu
nosisy MNAC 3 emouiiHMu HaaHTaxeHHsaMK [19]. Kpim Toro,
Yy LUbOMY AOCTZKEHHI 3achikcoBaHO MOEAHAHHSA MPOSBIB
MAC i3 cuHopomom eniractpanbHoro Gomto B 23 (60,9 %)
AiTei paHHboro Biky Ta 18 (72,0 %) nignitkis [19].

B YkpaiHi 3giicHunm HW3Ky AOCRIMKEHb 3@ y4acTo
OiTel pi3HUX BIKOBWX rpyn, Ae BUBYANMK XapyyBaHHs §K
MOXITMBMI €TIONOriYHNA haKkTop PYHKLOHaNBHUX Nopy-
WweHb WKT y giten.

Y pesynbTaTi JOCTIMKEHHS XapyyBaHHSA AiTeN BiKOM
[0 POKy 3'ACyBan, LU0 MOHaZ MoroBuHa OBCTEXEHNX i3
(hyHKLIOHANBHUMM TacTPOIHTECTUHANBHAMW pO3nafamm
nepebyBanu Ha LUTY4HOMY BUrOLOBYBAHHI Bifi HAPOMKEHHS
- 53 (40,5 %), 3 2-micsiyHoro Biky — 20 (15,3 %), 3 4-micsu-
Horo — 22 (16,8 %), 3 6-micsuHoro abo crapLuoro Biky — 36
(27,4 %) niten [12]. Kpim Toro, y 85 (64,8 %) aiten nprkopm
BBE[EHO paHiLLe 3a pekoMeHgosaHi BOOS3 TepmiHu (paHilue
6-micsuHoro Biky) [12]. BcTaHOBNEHO TakoX, LLO HalkvacTi-
UMY MPOSIBaMI (OYHKLIIOHAMBHIX raCTPOIHTECTUHANBHIX
po3nagis B obcTexeHux Bynu perypritauis (70 (53,4 %)
BUNaaKiB), Korbku HeMoBnAT (36 (27,5 %)), pyHKUiOHaNbHI
3akpenn (25 (19,1 %) pitein) [12]. Y 42 (60,0 %) HemoBnsT
i3 ractpoesochareansH1M pedrtokCom 3adikCoBaHO MEHLLIE
Hix 5 3puryBaHb 3a fieHb, 06'eM — He Ginblue HixX 5 mn; y
18 (25,7 %) Bunagkax — GinbLue Hix 5 3puryBaHb Ha AeHb,
06’em—noHap 5mn;y 10 (15,0 %) aiTen 6aTbkm 3a3HaUMIN
6inbLue Hix 5 3puryBaHb Ha eHb, ixHiil 06’eM CTAHOBUB 0
Y2 Monoka abo CyMmiLLi, L0 BBEZIEHI 3@ OIHE rOyBaHHS!, He
yacTille, Hx Npy NonoBwWHi rogyeaHs [12].

Bigomo, Lo y Aitei nepumx mMicauis xuTTs Binb y xu-
BOTi MaHihecTye Sk KULLIKOBA Konbka. 3a AaHMK HayKoBOi
niTepaTypu, NOLMPEHICTb KOMbOK Y HEMOBMST CTAaHOBUTbL
Bil 5 % 00 19 % BMNagKiB y AOHOWEHWX AITEN, Maixe
70 % — HepoHoLEeHNX HemoBnsT [20].

BcTaHoBMNK, LLIO KMLLKOBI KOMNbKM B 0OCTEXEHMX BIKOM
Bif 2 40 4 MiCAL|B CNPUYMHANY PanToBi Ta BUPaXKEHi Hanaaw
nnayy Ta Hecrokoto NpoTsroM 3 i GinbLue roauH Ha foby, He

MEHLLUE HiX 3 AHI Ha TUXAEeHb NPOTArOM NPUHANMHI OQHOO
TWXHS. ABTOpU 3ayBaxunu, wo 17 (47,2 %) HemMoBnAT i3
KMIHIYHYMK NPOSIBaMM KULLKOBMX KOMbOK Manu Macy Tina
meHLe Hix 2500 r npu HapomkeHHi [12].

Y piten, ski Manu yHKUioHanbHUIA 3akpen (3rigHo 3
PumMcbkumm kputepismu [V, ABa Yu MeHLLE BUNOPOXHEHD
Ha TWxaeHb, bonicHe BUNOPOXHEHHS abo TBepAi Kanosi
macu 3a Tunom 1 abo 2 3a bpucTonbebKoo LKarnoto kany),
[OCNIAHWKN BCTAHOBWIM TaKi YMHHWKW: panToBUiA nepexia
i3 rpyaHoro BurogoByBaHHs Ha wTyyHe (5 (20,0 %) ma-
NHOKIB), BBEAEHHS HOBUX NPOAYKTIB, NOYATOK NpuKopmy (9
(36,0 %) obcTexeHnx), B iHLLMX BUNaZKax MpUUYKHY 3aKkpenis
BCTAHOBUTY He BAanocs. CynyTHi CUMNTOMM, LLO 3HUKamNM
nicns gedbexauii: gpatisnmeicTb (y 20 (80,0 %) Bunagkis) i
3HKeHHs aneTuTy (y 12 (48,0 %)) [12].

Iig Yac BMBYEHHS NMUTaHb LLOAO XapyyBaHHS Y AiTe
[OLLKINBHOrO Ta LLUKINBLHOTO Biky 0COBNMBY yBary 3BepTanm
Ha KpaTHICTb oy Ta xap4oBi ynopobaHHs. Busisunu amiHu
Xap4oBwx ynopobaHb 3a ocTaHHi 20 pokiB: SKLLO Ha novaTky
CTOMITTS HAMCMAYHILLMMW NPOAYKTaMU AOLUKINbHATA BBa-
Xanu UATpycoBi, BUHOrpaa, sbnyka, Mopkey, To yepe3 10
POKIB — NbOASHWKM, BUMIYKY, ECEPTHW, TOPTU, @ B OCTaHHI
pokm — Byprepw, LWokonag, i kapTonnto dpi [21].

Y rpyni AiTen, y4HiB MONOALLMX KNaciB, KpaTHICTb iam
i pexvm xap4yBaHHs 3aebinbLuoro 36epiraeTbCs Ha piBHi
YOTUPLOX MPUNOMIB: CHIAAHOK — BAOMA, APYrUi CHifa-
HOK, iHKOMnM 11 06ig — y LwKoni, Bedeps 1 GinbLuicTb 06iais
BinbyBsatoTbea Baoma [21]. 3a xapyoBumy ynogobaHHAMM
HaivacTiwwi — 6yTepbpoan 3 kKOBGACO, COCUCKM, COMOAKI
ra3oBaHi Hanoi, Ne4Y1BO, LiyKepKU; a B OCTaHHE AeCATMPIYYS
[0[AanMes yincu, cyxapuku, waypma [21].

ogo yuyHiB cTapwux knacis, To maike 80 % He
LOTPUMYHOTBCS PEXUMY XapuyBaHHS, 30KpemMa BOHM Ya-
CTO BigMOBNSIOTLCS Bif CHiAaHKy. Xap4osi ynogobaHHs
CTapLLOKNACHUKIB 0OMeXyI0TbCS Yincamu, cyxapukamu,
Wwaypmoto, byprepamu, LIOKONagHUMU GaToHUMKamm,
COMOAKMMU ra30BaHNMK HaNOsIMK; B OCTaHHI POKM — LUe 1
KaBO Ha X0y, EHEPreTUYHUMM Ta HaBiTb Caboankoronb-
HUMK Hanosimm [21].

Came Takuii cnocib xapuyBaHHs B AiTe AOLLKINIBHOTO
Ta WkinbHoro Biky npuasoguTtb Ao @[ i CIK, a B gesikux
BUNagKax B3Ha4al0Tb NepexpeLLeHHs (overlap) Lux cTaHiB
[22,23].

3a jaHMMK peneBaHTHOro MeTaaHanisy, NOLWMPEHICTb
ClMK'y naujenTis i3 @] cranosutb 37 % [22]. €auHoi eTio-
naToreHeTUYHOI Moaeni hOpMyBaHHS Liiei rpynu NaTornorin
HEMae, ane BCe YacTille 3 ABNS0THCS BiGOMOCTI LLOA0 pori
MOPYLUEHHSI MPOHWUKHOCTi CMN30BOi 0DOMOHKY KMLLKIBHMKA
B I'eHe3i LX 3aXBOPIOBaHb [22].

IHWi aBTOpK BCTAHOBUMK, WO Y 68,4 % Aiten 3adik-
COBaHO NOEHAHHS ABOX (DYHKLUiOHaNbHUX po3nagis, y
KOXHOI TPETLOT AUTUHW — TPbOX [24]. HanvacTilue gjarHoc-
TyBanu poanagy pyxoBoi (oyHKLji TPAaBHOTO TPaKTy, a came
nepexpecHy CUMNTOMATUKY Pi3HUX KMiHIYHWUX BapiaHTiB
CUHOPOMY MOAPA3HEHOTO KULLKIBHUKA i DYHKLIOHAMNbHOT
avcnencii (67,5 %), opma eniractpanbHo-60nb0BOM0
CWMHAPOMY AOMiHYBanNa; a TakoX NepeEXpecHoi cumnToma-
TUKN yHKLOHaNbHOI Ancnencii Ta ractpoesodareanbHoi
pechntokcHoi XBopobu y 36 % BuUNaaKis, LLO CPUYMHSANO
TSOKYMIA | TpyBaniuwi nepebir 0box 3axeoptoBaHb [24].

Y pesyntari BUB4YEHHs1 0COBNMBOCTEN Nepebiry racTpo-
e3ochareansHoi pedrokcHoi XBOpobK Yy AiTei LKinbHOro
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BiKy BCTAHOBUIU: YOTUPUPA30BOrO PEXMMY Xap4yBaHHS
potpumysanucs 7 % AiTen, Tpupasosoro — 28 % Bunagkis,
[JBivi Ha poby inn 61 % giten, nuwe 1 pa3 Ha poby — 4 %
obcrexennx [25].

Mig yac onuTyBaHHs 6aTbKIB LMX AiTEN BCTAHOBWMM:
48 % LwKonspiB HEQOCTaTHBLO BXWBAIM MOMOYHI NPOAYKTH,
53 % — oBoui Ta pykTy; y 33% 0cib BU3HaYMIM HagMipHe
BXWBAHHS roCTPUX NpUNpas, KeT4yny Ta MaioHesy, 73 %
ZiTel CNOXuBany ConoaoLLi, CyXapuku, Yincu Mix npuiio-
Mamu iXi, Tnun rasoBaHi Hanoi [25].

OcHoBHi ckapru fiTeit: B ycix Bunagkax — 6inb pisHoi
iHTEHCMBHOCTI B Hal4epeBHiN AinsHLui, y 77 % obcTexeHnx
— 3HWXKEHHS anetuty, y 65 % — nevist, y 53 % — Bigpukka
kucnum ifabo nosiTpsam, y 47 % — nepioguyHa perypritauis,
y 42 % — HenpuemMHWiA 3anax i3 pota, y 27 % — HyAoTa, y
13 % — BntoBaHHs, y 5 % — oguHodbaris, y 8 % — aucdaris,
we y 8 % — 6inb y ainsHui cepus, y 6 % — TpuBane nokalw-
NtoBaHHSA, y 62 % 006CTEKEHNX — 3HWKEHHS NPpaLE3aaTHOCTI
Ta LWBMAKA BTOMMIOBAHICTb [25].

MpoaHanisyanu Takox cumntomu noegHaHHs CIK i
GiniapHNX AMCHYHKLIA, LLO XapakTepu3yBanucs He Tirbku
BiNbLLIO IHTEHCMBHICTIO aGaoMiHanbLHOro bonto, ane 1 Bu-
COKOH0 YaCTOTHICTIO BEreTaTUBHUX AUCKDYHKLIN, NOPYLLEH-
HAM BioxiMivHUX MokasHWKiB. Lle icToTHO BnnvBano Ha skicTb
XWUTTS [iTed. Y Takux nauieHTiB yacTile diarHocTysanu
naHkpeaTtuyHy anceyHkuito cinktepa Opagi (23,9 %) [30].

BuByanu ctaH ncuxoemouinHoi cdpepy y nigniTkie i3
CIK [26]. Mig yac rocnitanisavii nauieHT\ ckapXxunues Ha
6inb y XMBOTI, 3aKpen, Ajapeto, HECTIliKi BUMOPOXHEHHS,
AvickomdopT Npy Aedpekadii, 30y TTS KUBOTA, IHKOMM HYAOTY.
BcraHoBunm, WO BCi NiANiTKM Manu 03HaKW BEreTaTMBHUX
nopyLUEeHb: MITAKBICTb, MIHAMBICTb HACTPOIO, €Ni3oan 3ana-
MOPOYEHHS, Hanaam cepLebuTTs, nepeboi B cepui, Binb y
TPYLHIN KNITLi, 3HWKEHY NpaLe3naTHiCTb, CyXiCTb LKIPHUX
MOKPMBIB, MOraHy NePEHOCHICTb Creku Ym xonoay. Y navieH-
TiB BUSIBNIEHI HEBPOIIONiYHI CUMNTOMM: NiABULLEHA HEPBOBA
30yANuMBICTb, TPUBOXHICTb, BIiAYYTTS «CMYCTOLUEHHS»,
CTpax HeBiANOBIAHOCTI ineany, HeBUNpaBaaHUX CMOAIBaHb,
HEMNOBHUI KOHTPOMNb eMOLIMHOTO (hOHY, ApaTiBAMBICTD,
3aMKHYTICTb [26].

[ins BU3HaYeHHs TWNy akueHTyaLii xapakTepy aBTopm
JOCTIKEHb BUKOPUCTaN TECT-ONUTYBanbHIK LLmieka—
JleoHrappa, 3okpema Noro AMTAYWIA BapiaHT, a Ans BU3Ha-
YEHHSI NMCUXOEMOLIHKX MOPYLUEHb — TECT-OMUTYBaNbHUK
SCL-90-R (3a metopom J1. fleporaric) [26]. BcTraHosuw,
wo y mignitkiB i3 CIMK, skuit nepebiras i3 3akpenom, ya-
CTilLle BU3Ha4anu eMOTUBHUI TUM aKkUEHTYaLii xapakTepy,
pigLle — AEMOHCTPATUBHUI Ta NEAAHTUYHUIA TUMK; Cepeq
MCMXOMNOMYHNX PO3nagiB — COMaTU30BaHUN | AENPECUBHWA
Tvn. Y nignitkis, y sikmx CIK nepebiras i3 piapeeto, 3adik-
COBaHO LMKIOIAHWIA | AeMOHCTPATUBHWIA TUMK akLeHTYyaLlii
XapakTepy; Ui obCcTexeHi Manu TPUBOXHWA TWM, 3rigHO 3
pesynbratamu 3a onutyBansHukom SCL-90 [26].

Mauientv 3 CIK 3i amilaHumn putmamn aedbexadii
Marnm pucu LIMKNOoiaHOro, EMOTUBHOIO Ta NEAAHTUYHONO Th-
MiB aKLEHTYaLliil XapaKTepy, a TaKOX AENPECBHUIA, TPUBOX-
HUI, COMaTWU30BaHWIA TUNK NCUXONOTiYHUX Po3nagis [26].

Y koropri nignitkie 3 CMK 6e3 knacudikavji po3piaHs-
N TPU TUNK aKUEHTYaLii xapakTepy: AeMOHCTPaTUBHUNA,
€MOTVBHMI i LWKMOIAHWIA. 3-NOMiX NCUXOMOriYHUX po3nagiB
3apEeECTPOBAHO COMATN30BAHNIA, AENPECUBHII, TPUBOXKHWIA
i TPUBOXHO-CHOBIUHNI [26].
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Bigomo, Lo OCHOBHWIA CUHAPOM, SIKUM MOXYTb MaHide-
CTyBaTU HaWMOLLMpEHiLLi (yHKUiOHaNbHI nopyLueHHs LLKT
He3anexHo Bif Biky ANTWUHM, — 6GONBOBUIA. Voro woTuxHs
ikcyBanm y 28-46 % pitel LkinbHoro Biky [14].

CuHapom abpomiHanbHoro 6onio He € crneundivyHM
Ans yHKUioHanbHUX nopylieHb LLKT, xova mae dyHk-
uioHanbHuA xapakTtep y 95 % mantokiB. OpHak y aiten
6yab-sKoro Biky HeoOXigHO 3AINCHUTK OBCTEXEHHS Ans
BUKITIOYEHHS MOXIMMBUX OpraHiyHux npuymH Gonto [18].
BiH € ogHieto 3 HANYaCTILIMX CKapr i Yac 3BEPHEHHS 40
nepiaTpa Ta OAHIEI0 3 OCHOBHWX MPWUYMH EKCTPEHOI rocni-
Tanisauii giten [27,29,29].

3asHayumo, o MopdodyHKLIOHaNbHa HespinicTb
OpraHiB YepeBHOI NOPOXHUHW AUTUHW 3yMOBITIOE MEBHI
ocobnmeocTi nepebiry 6onboBoro abaomiHanbHoOro CuH-
ApOMY, 30Kpema 3anasbHKX Ta aganTauiiHuX Npouecis,
a reHepanisauis i HecneunIYHICTb peakwUin opraHiamy
AWUTVHW Ha 3ananeHHs, NogibHi KNiHiYHI NposiBK NpK PiHMX
3aXBOPIOBAHHSAX YCKMAAHIOKTb [AiarHOCTUKY B0nboBoro
abnomiHanbHOro cuHapomy B fitent [27,28,29].

Mig yac BMBYEHHS XapakTepucTuk 6onboBoro abao-
MiHanbHOro CMHAPOMY B JiTeil BUKOpUCTanu MeToj
eheKTBHOI cermeHTaLii B AndepeHLiiHiit giarHoctuLi 6o-
NbOBOro abgomiHansHoro cuHapomy [29]. MNpoaxanisoBaHo
rokaniaaLlito 60110 ik NoYaTKOBMI NPEOUKTOP cerMeHTa A,
BCTaHOBNEHO: Y 42,1 % Aitei Ginb y u1BOTi HE MaB YiTKOI
nokanisauii, a B 18,7 % nauieHTiB nokaniayBaecs y npasii
nonoswHi xvBoTa. Cepen umx aiteit 30,7 % manu Bupaxe-
HWUIA abgomiHanbHUI Ginb, Wo noTpebyBaB BUKIHOYEHHS
«TPUBOXHMX» O3HaK, 0COBNMBO SKLLO Li ckaprit cynpo-
BOKyBanmcs nnuxomaHkoto [29]. Y cermenTi B BuxigHun
MOKa3HWK, 3anpornOHOBaHWIA NPOrpamMolo, — HasiBHICTb
meteopm3my (10,2 % Bunaakis), KU € OOHUM i3 NPOBIHUX
nposBiB (hyHKLiOHamnbHMX po3nagis, 3okpema CIK. Moea-
HaHHsl MeTeOpM3MY Ta Aiapei 3yMOoBMnoBano HeobxigHiCTb
BUKITIOUYMTM iHGpeKLiHY naTonorito, Tomy 3,2 % nauieHTis
notpebyBanu koHcynbTaLi iHbeKLioHiCTa Ta JoAaTKOBOro
obcTexeHHs B yMoBax iH(heKLinHoro BigaineHHs [29].

FAKLWOo MeTeopram He 3adikcoBaHWI, ANS HACTYMHOTO
aHaniay sik npeaykTop 06paHo 03HaKy NOPYLLEHHS CHY, LLO
BcTaHoBneHa B 13,5 % xBopux. Y GinbLiocTi 3 Hux (87 %)
nepeBaxa Oinb y XWBOTI NOMIPHOI iHTEHCMBHOCTI. [Nopy-
LUEHHS CHY BHACNMioK abaomiHanbHOro 60t CpUymMHANo
HeoOXIiaHICTb BUKIIOYNTY OpraHiyHy naronorito [29].

BcraHoBunu, Wwo y 4,2 % navieHTi HiuHi npobymKkeHHs,
3yMOBeHi abpomiHanbHuM Bonem, noegHammues 3 nosu-
TUBHUMI MiXypOBMMM CUMNTOMaMW Mif Yac 06’eKTUBHOTO
ornsaay; ue caiguuno npo GiniapHy AnceyHKuito ciHkTepa
Opnpai [29]. Nig Yac Y3[] opraHiB YepeBHOI NOPOXHUHN 3
BU3HAYEeHHAM eBakKyaTOpHOI (YHKLiT XXOBYHOrO Mixypa
Ta ToHycy cciHkTepa Opgi B 53,6 % Aiten nigTBepmkeHO
tyHKuioHanbHi poanaay GiniapHoro TpakTy [29]. Bigowmo,
wo GiniapHi AWCDYHKUi, XPOHIYHUIA XONELMCTHT, XOBYO-
kam'siHa xBopoba — 3ae6inbLLoro NocnigoBHi cTagii oaHOro
TPUBAoro NpoLiecy, Lo NOCTYNOBO NPOrpecye Bif yHKL-
OHarbHKX NOPYLLEHb A0 TSHKKOI NaTonorii, ska 3yMOBIHE
HeobXxigHiCTb xipypriyHoro BTpyyaHHs [30].

[HLLi @BTOPW, BUBYAHOUYM KITHIUHI MPOSIBY MOPYLLEHL MOTOP-
HOI CPYHKLIiT BEPXHBOTO BIAAiTY TPABHOI KaHany B AiTei LUKinb-
HOTO BiKy 3 BEreTaTyBHOI AUCKYHKLIELD, BU3HaYMMW: Binb y
uBoTi BusiBneHo y 81 (93,6 %) anTuHw, BiH nokanisyBascs B
HazuepeBHin ainsHui y 74 (85 %) obcTexeHux, y ninopodyone-
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HarbHil 3oHi —y 8 (9,5 %), y nisomy nigpebep’i—y 2 (2,8 %),
y Haskononynkosin ainsHui —y 3 (3,8 %) sunagkax [31].
BcTaHoBMEHO TaKoMX, LLO 33 YAaCOM BUHWUKHEHHS! EPEBaKaB
«ronogHuity 6inb (59,1 %), 6inb nicns iy Bumkas y 31,3 %
navienTis (Bigpasy —y 15,6 %, 4epes 1-2 ropusn —y 10,4 %
obcrexenux) [31]. 3a xapaktepom 6onto AT HadacTile
CcKapxunves Ha Tynuii — 41,7 %; pigLue Ha Huouuii — 38,3 %,
Komo4nin — 12,2 %, pixyumii — 7,8 % xsopwx. Y GinbLuocTi na-
LiieHTiB Ginb MaB NOMIPHY IHTEHCUBHICTb — 65,2 %; BUpaeHi
6inb TypOysas 26,9 % obcrexeHnx [31].

Haiyacrilue 6inb BU3Hauanm sik KOpOTKOTpUBanuii (8o
10 xBunuH), ane 'y 14,8 % naujieHTiB cnocTepirany TpyBanui
6inb, siknit mir TypbyBaTv 4o ABox rouH (6,1 %). Y 66,1 %
Jitel 6inb 3a3BK4aii MuHaB cam, y 31,3 % naujieHTiB —nicnst
iy. BTiM, B okpemux BUnazkax 6ok Bhaeanocs nosdyTucst
nnLLe BHACNIBOK cniasmoniTnyHoi Tepanii [31].

Mig yac o6’ekTnBHOTO 06CTEXEHHS Y 72 (83,0 %) AiTen
3adpikcoBaHo HontoviCTb Npy Nanbnawii B Hag4epeBHin ai-
naHUi, 30eBinbLUIOoro cepeaHbOoi IHTEHCUBHOCTI (69,6 % Takux
Aiten); 6inb y ninopoayoneHanbHin AiNsHLUi BU3HaYunmy 8
(9,5%) obcTexeHnx; y NPOoeKLiT NiALLIYHKOBOI 3anosun — y
2 (2,8 %), y npaBomy nigpebep’i —y 5 (5,7 %) Bunagkax;
6inb npy Nanbnauii BiAAINIB KWLWKIBHUKA 3apEECTPOBAHO
B 29,6 % paiten [31]. OucnenTnyHMn CUHOPOM BUSIBUMNM
y 97 % pite. BiH xapaktepuayBaBcs nposiBaMn HyLOTH
(3mebinbLoro 3panky — 81,6 %) Ta Bigpuxku (34,8 %)
(kuenum — 11,7 %, nositpam — 16,3 %, ixeto — 2,4 %,
ripkum — 2,8 %) [31].

Y 6,9 % Bunaakis BuHUKano 6roBaHHs nicns nonepe-
[HbOI HYZOTW, MICNS SKOro AUTUHA BiAYyBana NoKpaLleHHs
camonoyyTTs. Po3nagn anetuty 3adikcosani y 31,2 %
AiTei, 30Kpema 3HKeHW anetut —y 4/5 aiTei, a B KOXHOI
MATOI AUTUHW aneTuT nocuneHni [31].

BucHoBKH

1. ®yHKUiOHamNbHI NOPYLUEHHS LLUMYHKOBO-KULLKOBOTO
TPaKTy MaloTb HaA3BUYANHY «SCKPABICTb» CMPUNHATTS
60M50BOr0 CUHAPOMY (KOAHA OpraHivyHa naTororis He AacTb
TaKOoi KifbKOCTi CUMNTOMIB, SIK MOPYLUEHHS (hyHKLOHaMbHI)
i MiHMMBMIA NaTepH cumnTomatvki. Came ToMy Lji 3axBo-
PHOBAHHA CMPUYMHAIOTL ICTOTHI €KOHOMIYHI BTpaTH, i Lie
[ae nigcTaBm BU3HAUUTY X [0 KIacy couianbHO 3HaYYLLMX
po3nagis.

2. Ha pi3HuX naHkax HagaHHs Megu4Hoi Aonomoru
nikapi MatoTb BXMBATW BCIX AOCTYMHUX 3aX0fiB A4S CBOE-
YaCHOI AiarHOCTUKM, AndepeHLInHOI AiarHOCTVKK 3 opra-
HIYHUMK 3aXBOPIOBAHHSIMU LLIMYHKOBO-KULLIKOBOIO TPaKTY,
ONTUManbHOI KopeKLii dyHKLiOHanbHUX po3nagis.
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Po3piaHAtoTb ABa Pi3HUX MEXaHi3MM — NEPBUHHY Ta BTOPUHHY HEMPYNALiL0. Y NIOAVHM NEPBUHHA HEMPYNsLis BinOYBaeTLCS B3ROBX
6inbLLUOT YaCTWMHM pOCTPOKayAanbHOI OCi eMOpiOHa, @ BTOPUHHA — KaydaribHO, TifbKv B HXKHIN KPUXKOBIN | KynpUKOBIN AinsHkax. Mep-
BWHHA HeMpynALis NPU3BOANTb 0 3MiHM (hOPMV HEPBOBOI NMACTWHKK, NaTeparibHi kpai SKoT NigHIMaKTLECS Bropy, @ NOTIM CXOAATLCS
Ha AopcarbHil CepeavHHii niHii 4ns anuTTa y Tpyoky. CniodaTky HepeoBa TpyOKa, LLIO YTBOpUIAcs B pesyrbTaTi NepBUHHOI HEpy s,
BigKpWTa 3 060X KiHLiB Yepes Tak 3BaHi pocTparbHy Ta kayaansHy Herponopw. Lii Herponopy 3'eaHYH0Tb BHYTPILLHIO YaCTUHY HEPBOBOI
TPyOKV 3 HABKOMULLHIM CEpesoBULLEM (aMHIOTUHHOK MOPOXHUHOK) i 3roA0M (0 KiHLS NepBUHHOI HeMpYnNALi) 3akpuBatoTbes. g
4ac nepBUHHOT Hepy LT POPMYETLCS FONOBHIIA MO30K, CMIMHHUIA — B0 BEPXHBOI KPWXKOBOT 00MacTi (10 piBHS 3'€AHaHHS Tin xpebuis
S$1-82), ogHak HanbinbLL KayaanbHa YacTyHa L€l aHaTOMIYHOI insiHKW (KPYXKOBO-KYNPUKOBWIA BIAAiN CMIMHHOTO MO3KY, MO3KOBUIA KOHYC
i KiHLIleBa HUTK) YTBOPHOETHCS NP BTOPWHHIA HEpYnsLLi. Y Nntofiei BTOpUHHA HepynisiLis BinbyBaeTbCA BHACMIAOK NOJOBXEHHS Ta
KaBiTaLlii kKayaanbHOI KIITMHHOT Macy y MO3KOBWI TSHK, SIKWIA MOTIM NEPETBOPIOETLCS HA BTOPUHHY HEPBOBY TPYOKY.

OTxe, ronoBHi BiAMIHHOCTI MiX NEPBUHHOLO Ta BTOPUHHOK HEVPYNALIEd NONAraioTb Y TOMY, LLO HepBOBA NMacTUHKa CKIaaaeTbes,
iHBariHyeTbCA B TiNO emOpioHa 1 BiBOKPEMITIOETLCA Bif MOBEPXHEBOI EKTOAEPMM, YTBOPIOKUM PO3TALLIOBaHY HIKYE MOPOXKHIO
TpyOKy Npu NepBUHHiIN Hepynsii. CKynyeHHs Me3eHXiMamnbHVX KMiTWH YTBOPIOKTb LUINbHWUIA TSX, KW 3a3Hae Me3eHXiManbHo-
eniTenianbHOro Nepexoay, yTBOPHE NOPOXHWHM Ta NOPOXHIO TPYOKY NPy BTOPUHHIN HEAPYNALi Ans (hopMyBaHHS TEPMIHaNbHOTO
BiZZiNy CMMHHOMO MO3KY.

BucHoBku. Po3yMiHHS AeTanbHUX MONEKYNAPHMX | FEHETUYHWX MEXaHi3MiB KOXHOIO eTany Hempynsuii € akTyarnbHAM Y 3B'A3KY 3i
3HAYHOKO MOLLMPEHICTIO BPOMKEHNX AedhekTiB HepBOBOi TPYOKW. [leTanbHe po3yMiHHS KOXHOIO acnekTy Herlpynsii Ta BCiX MOX-
TIMBMX YMHHWKIB MOTEHLIAHOTO BNIMBY HA HEi cnpusiTMe po3poBneHHI0 Cy4acHWX BapiaHTIB BNAWBY Ha AesiKi 3 HUX i, MOXIMBO,
3MEHLLIEHHIO YaCTOTV BPOMKEHNX AEEKTIB HEPBOBOI TPYOKU.
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Molecular and morphogenetic features of neurulation

N. M. Nevmerzhytska, O. M. Grabovyi, L. M. Yaremenko, . V. Dzevulska, A. M. Synytska, H. |. Kozak

Neurulation occurs by two different mechanisms, called primary and secondary neurulation. In humans, primary neurulation
occurs along most of the rostrocaudal axis of the embryo, while secondary neurulation occurs caudally, only in the lower sacral
and coccygeal regions. Primary neurulation is responsible for a change in the neural plate shape, the lateral edges of which rise
and then converge at the dorsal midline to merge into a tube. Initially, the neural tube, formed as a result of primary neurulation,
is open at both ends through the so-called rostral and caudal neuropores. These neuropores connect the inner part of the neural
tube with the environment (amniotic cavity) and later (by the end of primary neurulation) are closed. During primary neurulation,
the brain and spinal cord are formed up to the upper sacral region (up to the level of junction between S1 and S2 vertebral bodies),
however, the most caudal part of this anatomical region (sacral-coccygeal division of the spinal cord, conus medullaris and filum
terminale) is formed at secondary neurulation. In humans, secondary neurulation occurs due to elongation and cavitation of the
caudal cell mass into the medulla, which then transforms into a secondary neural tube.

Thus, the main differences between primary and secondary neurulation are that the neural plate folds and invaginates into the body
of the embryo and separates from the surface ectoderm, forming an underlying hollow tube in primary neurulation. Mesenchymal
cell clusters form a dense cord that undergoes mesenchymal-epithelial transition and forms cavities and an empty tube during
secondary neurulation to form the terminal part of the spinal cord.

Conclusions. Understanding the detailed molecular and genetic mechanisms of each stage of neurulation is relevant due to
widespread congenital neural tube defects, and only perfect knowledge on each aspect of neurulation and all possible factors
of potential influence on it will help to develop modern options for influencing some of them, and probably, cause a decrease in
neural tube congenital defects.

[edektn HepBoBOI TPyOKW € APYrM 3a MOLUMPEHICTIO
(1 Ha 1000 HapomxeHb y BCbOMY CBITi) KITACOM BPOMKEHNX
Aedektis noaunHm [1,2,3,4]. MopyLueHHs Heipynsii nepe-
LUKOZKaKTb HOPMarbHOMY 3aKpUTTIO HEPBOBOI TPYOKM i €
MPUYMHOK AedheKTiB HEPBOBOI TPyOKy [1], TOMY AeTanbHe
PO3yMiHHS NaToqi3ioNOriYH1X MEXaHI3MIB HepynsLji Moxe
[0MOMOTTY 3HANTX METOAW BNMBY i, MOXIUBO, 3anobirtu
BUHUKHEHHIO JESKUX i3 HUX.

Helipynsiis € KpUTUYHUM NEpIofOM Y po3BUTKY xpebeT-
HWX, OCKINbKV BOHA BW3Ha4a€e (hOPMYyBaHHS LiEHTPanbHOI
HEepBOBOI cMCTeMM [5].

Baaemogist Mix dhakTopamm pocTy, NOKanbHo rpagi-
€HTHOI KOHLIEHTpaLlieto, EKCMPECielo peLenTopiB, HasB-
HICTIO MOPOOreHETNYHIX HEMPOTPaHCMITepiB [1], a Takox
B3aEMOZi MiX Mepexamu perynsuii reHis, MKKNITUHHA
KOMYHiKaLis Ta ¢i3uyHa B3aemogis, onocepeakoBaHi Me-
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XaHIYHUMK cunamu, 3aranoM 3abesnedyroTb peanisaliio
Hevpynauii [6].

Po3pisHstoTb ABa pi3HWX MEXaHi3Mu — NepBUHHY Ta
BTOPUHHY HEepynaLito. Y NIOAVHN NepBUHHA HeVpynaLis
BinbyBaeTLCA B3OBX OiNbLLOI YaCTUHW POCTPOKayAanbHOi
oci eMbpioHa Ha 3—4 TVXXHSIX BariTHOCTI; BTOPUHHA HENpyns-
Lis BinByBaeTbCA Ha 5 TVXKHI BAriTHOCTI, KayAansHO, TifTbKu
B HUKHII KPUXKOBIN | KynpuKOBIi AinsiHkax [7,8].

lMepBuHHa HeMpynALis NpWM3BOANTL A0 3MiHU hopMK
HEPBOBOI MNACTUHKKW, NaTepanbHi Kpai AKoi nigHIMatoTbCs
Bropy, a MoTiM CXOAATbCS Ha AOPCarbHiN CepeamnHHii MiHii
ans 3nutTs y Tpyoky [8,9,10]. Cnouatky HepBoBa Tpy6ka,
Lo yTBOpUNacsa B pe3ynbraTi NepBUHHOI Henpynauii,
BigkpuTa 3 060X KiHLiB Yepe3 TaK 3BaHi POCTparbHy i kay-
AanbHy Henponopw. Lli Herponopu 3'eAHYI0Tb BHYTPILLHIO
YaCTMHY HEPBOBOI TPYOKM 3 HABKOMULLHIM CepefoBuLLEM
(@MHIOTUYHOKO MOPOXHMHOIO) | 3rOAOM (Z0 KiHLS NEPBUHHOT
Hempynauii) 3akpusatotbes [11,12]. MepeaHs yacTuHa
HEPBOBOI TPYOKM PO3LUMPIOETLCS BHACTIIAOK HAKOMUYEHHS
LiepebpocniHaneHoI piavHm B il NPOCBITI Ta NepeTBOPIETLCS
Ha ronoBHWIA MO30K. 3aJHs YacTUHa HepBOBOI TPYOKW He
30iNbLIYETHCA | CTAE CMIMHHUM MO3KOM, SIKWA PO3TaLLOBY-
€TbCS B XOPAi, SIka 3 YaCOM NepeTBOPUTLCS Ha XpebToBNi
cToBOYp. Y XpebeTHUX A0 KiHUSA Hedpynsauii MO3oK, Lo
pocTe, NOYMHAE 3a3HABATU CTEPEOTUMHIX 3BY>KEHb, BUTMHIB
i PO3LUMPEHb, NOAINSIYNCH Ha NEPBUHHI eMOpIOHarbHI MO3-
KOBi NMyxvipi Ta (hopMyroumM MaibyTHI nepeaHin, cepeaHin i
3apHin mosok [11,13].

Mip yac NepBMHHOI HeMpynsLUii hopMyeTbCS ronoB-
HUIN MO30K, CMUHHWIA — [0 BEPXHbOI KpWxoBOi obnacTi
(mo piHst 3'egHanHs Tin xpebuis S1-S2) [9,10,14], ogHak
HanbinbLL kayaanbHa YacTuHa Liei aHaTOMIYHOT insHKM
(KpVXKOBO-KYNPUKOBWI BIAAIN CMIMHHOMO MO3KY, MO3KOBMI
KOHYC i KiHLieBa HUTKA) yTBOPIOETLCS 3@ iHLLMM MEXaHi3MOM
[9,10,15].

Ockinbkn MopgoreHeTYHW Npouec, nNpoTarom
SIKOTO YTBOPIOKTLCS KayaanbHi Bidiny ClYHHOIO MO3KY,
BifOyBaETLCA MICNS NPOLIECY, O CTOCYETLCA HEpPBOBOI
nnacTuHKM Ta Be3 yyacTi HeHelpanbHoi ekTogepmu [14],
110ro BU3Ha4aroTh Sk BTOPUHHY Herpynsuiio [9,10]. Y nioaen
BTOPWHHA HeMpynsLis BinbyBaeTbCA LUNSAXOM NOAOBXKEHHS
Ta KaBiTaLlii kayaanbHoi kniTuHHOT Macy (caudal cell mass)
y MoskoBui Tsx [15,16], akuin NOTiM NepeTBOprOETLCS Ha
BTOPUHHY HEPBOBY TPYOKY.

OTxe, rornoBHi BiAMIHHOCTI MiX MEpPBUHHOK Ta BTO-
PUHHOIK Herpynsuieto nonsralTb Y TOMY, L0 HepBoBa
nnacTuHKa CKNafaeTbCsl, iHBariHyeTbCs B TiNo embpioHa 1
BiAOKPEMITIOETLCA Bifj MOBEPXHEBOI EKTOAEPMM, YTBOPIOKHM
pO3TaLLOBaHy HIKYE MOPOXHIO TPYOKY Npu NEPBUHHIN Helt-
pynsuii. CKynyeHHs meseHXiManbHUX KIiTWH YTBOPHOKOTb
LLLINBHNRA TSX, SKUA 3a3Hae Me3eHXiManbHO-eniTeniansHoro
nepexogy, YTBOPIOE MOPOXKHWHW Ta NOPOXHIO TPyOKy npu
BTOPUHHIN Heypynauii 4ns )opMyBaHHS TepMiHanbHOro
BiAAiNy CMHHOIO MO3Ky [17].

YMOBHO pO3pi3HAOTL Taki eTanu Herpynsii:

1) hopmyBaHHsI HEPBOBOI MNACTUHKY;

2) 3ruHaHHs! HEPBOBOI NMACTUHKN 11 yTBOPEHHS HEPBO-
BOI TPyOK;

3) 3aKpUTTS NepenHbOi Ta 3aaHbOI Heliponop;

4) BTOPUHHA HenpynaLis.

®opmMyBaHHA HepPBOBOI NNACTUHKM BinbyBaETLCA Nif
BMMMBOM HelipanbHOi iHAYKLUiT Ta napanensHo 3 pyxamu nep-

3anopisbkuin MeguuHnii xypHan. Tom 26, Ne 1(142), ciueHb — notuit 2024 p.

BUHHOT cMyxki [18]. Liei npouiec BinbysaeTbcs nig BvMBom
CreLmMIYHNX MONEKYNAPHUX CUrHaniB, LIO CEKPETYIOTLCS
xopaoto (nepepycim sonic hedgehog), i noBepxHeBoH ek-
Tonepmoto (Hacamnepes bone morphogenic proteins) [8,17],
BigOMUX 5K Ginku-iHayKTOpK (HerpanbHi iHaykTopw) [19]. Mig
BMIMBOM HeviparbHUX iHAyKTOpIB NepBUHHA eMBpioHarnbHa
eKkTogepMa (MoBepxHeBWiA Liap emMBpioHa) AndepeHLitoeTb-
Cs1 B HEPOEKTOAEPMY Ta MOBEPXHEBY EKTOLEPMY (CUHOHIMM
— enigepmarnbHa eKToAepMa, HeHelipanbHa ekToaepmMa)
[10,20]. 3ayBaxumo, WO HelpanbHa iHAYyKLUisS Hacnpasai
BKIKOYAE ranbMyBaHHs enigepmansHoi AoMi, a He iHAyK-
Lit0 HerparnbHOoIi, OCKiNbK/A NEPBMHHA eKToaepMa anpiopi
€ HellpanbHot, a He enigepmarnbHo, Sk nependadani B
KacunyHmx gocnimkeHHsx [18].

Helipoektonepma cknazfaeTbest 3 coteHb abo Tmcsy
KMITVH (3aneXHO Bif OpraHiamy) i IpocTAracTbCs Bif KpaHi-
arnbHoro A0 kayaansHoro nomntocis emopioHa. BoHa yTeoptoe
HEepBOBY NMACTWHKY, 3 KO PO3BMBATUMETLCS LIEHTPaNbHA
HepBOBa cucTeMa 1 BinbLua YacTvHa nepugepuyHOi HepBO-
Boi cuctemu [10]. HaBkonuLLIHA HEHenpanbHa ekTogepma
YTBOPIOE enifepMic LLKIpK, enitenianbHy BUCTUIKY POTOBOT
Ta HOCOBOI NOPOXHUH [20], 3anoau, emans 3y6is. Y ccasLiB
HepBOBa NMacTuHKa NpeacTaBneHa nceenobaraToLapoBum
cToBnyacTtum eniteniem [8,19]. 3oBHi HepBOBa NnacTuHKa
croyaTky cxoxa Ha nonaronogibHuin NucT, Megionarepars-
Ha YacTHHa SKOTO € LUMPLLIOK) 3 NEPEAHBO-3aHI0 YaCTUHY,
MOTiM BOHa MOYKHAE NOTOBLLYYBATUCS, 3BY)XYBaTUCS Megjo-
natepanbHoO i BUTAryBaTMCA pocTpokaygansHo [7]. Liei
MOPCOreHETUYHMIA NPOLIEC BU3HAYAKOTb SIK KOHBEPreHTHE
(KNiTUHHI Macy KOHBEPTYIOTb Y HaNpsiMi Aop3anbHOI cepe-
AVHHOI NiHiT) PO3LUMPEHHS! (BUTATYBaHHS / PO3LLMPEHHS Y
nepenHbo-3aaHLOMY Hampsmi) [7,21].

OawH i3 HaNOLUMpEHILINX MeXaHi3miB, IO Nnexarb
B OCHOBi KOHBEPreHTHOr0 PO3LIMPEHHS, — iHTepKansuis
MonsiprU30BaHMUX KIiTUH, LLO CMIPSIMOBYOTLCS HEKAHOHIYHUM
wnsxom Wnt/Planar Cell Polarity (PCP). MixkniTuHHa iH-
TepKkansyis — Le Npouec, NPOTAroM SKOro CyCiaHi KMiTUHA
MiHSIOTBCS MICLISIMM B OZIHIl YW KiNbKOX NnowmHax [21,22].
3a3HaunMo TakoX, L0 HepBOBa MnacTuHKa Moxe dop-
MYBaTUCA i30MbOBAHO Bif HABKOMULLHBLOI enigepmaribHOi
ektogepmu [23]. A Tinbkv eKTonepma B3sna yqacTb y Heil-
panbHi foni, npouec hopMyBaHHS HEPBOBOI NMACTUHKNA €
aBTOHOMHWM, X04a [115 MOBHOLIHHOMO NepeAHb0-3aAHLOM0
BWOOBXEHHS] HEPBOBOI MNIACTUHKW NOTPIOHI HOpMarbHi
racTpynsuiiHi «pyxuy [24].

Hactynuuin etan — 3ruHaHHA | BUTMH HepBOBOI
nnacTuHKK. Mpy LIbOMY YTBOPOKTLCS HEPBOBI BanuKM Ha
naTepanbHVX KiHLSX HePBOBOI NNacTuHKW. HepBoBi Banuku
3rofioM MigiiMatoTbCsl, KOHBEPryHOTb Y HanpsiMi opcanbHOT
CepeavnHHOI NiHii. KoxHUI HepBOBUIA BanuK € 4BOLLAPOBUM
— CKnafaeTbCs 3 Lapy HempoeniTenito, LLO 30BHi MOKPUTUI
LapoMm enigepmanbHoi ektogepmu. MNigiiMaHHs HepBOBUX
BanuKiB yTBOPHOE %0n060noAiGHMIA MPOCTIp, LLO HA3MBaKOTb
HepBOBO0 HOPO3HOD (HEPBOBYM XOMTOBKOM), SKWI Mi3HiLLe
CTae NPOCBITOM NPUMITUBHOI HEPBOBOI TPYOKM [21,24].

Y nioAMHY PO3pisHSAIOTL [4Ba eTanu 3rHaHHs HEPBOBOI
NNacTUHKM — 60po3eHYacTuit | cknagyacTuin. boposeHuac-
TWI €Tan peaniayeTbCs B TPbOX JIOKanisoBaHWX AinsHkax
(wapHipHMX TOYKaX): OOHA CepeduHHa LUapHipHa Touka,
posTalloBaHa Haj NPexopAarnbHOK NMacTUHKOK i Xop-
[0t0, TArHETLCS Y3[OBX YCiEl pOCTpOKayAanbHOI YacTHN
HEPBOBOI NNACTUHKW, Ta NapHi AopconateparibHi LapHipHi
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TOYKM, WO € B HEPBOBYWX cknagkax [7,8]. LLapHipHi Toukw
nonerwyoTb 30MKeHHsS HEPBOBKX BarvKiB MO CEpeHin
ninii [7]. CknapgyacTuii eTan, Ha BigMiHy Big 60po3eHyacTo-
ro, BKNoYae 0b6epTaHHA HEPBOBOI NMACTUHKW HaBKOMO
LIAPHIPHWX TOYOK; MpW LbOMY CKNaZaHHs BiabyBaeTbes
HaBKONO CepefuHHOI LIAPHIPHOT TOYKKM, Ky Ha3MBaloTb
ene.aujieto, i HaBKOMO JopconartepanbHNX LapHIpHUX
TOYOK, BUBHAYEHUX K kKOHBepreHuis [7,8,21].

3yNMHUMOCH AeTanbHile Ha MexaHi3Max YyTBOPEHHS
LUAPHIPHKUX TOYoK. [MOBIAOMAANK, WO WapHIpHI TOYKK
(hopmyoTLCS 3aBAAKM MEXAHI3MY BHYTPILLHBLOTO BUTVIHY, LLIO
BKMoYaE anikarbHe 3ByXeHHS Ta BasanbHe po3LUMpeHHs
HevipoeniTenianbHUX KniTyH [8]. AnikanbHe 3By>KEHHS KNITUH
MpW3BOANTL 4O 3MiHM POPMM KMITWH i3 KybonomibHoi Ha
KnMHOMoAiOHy Yepe3 3MEHLUEHHS iXHbOI anikanbHoi nno-
L Ta 3yMOBIEHE CKOPOYEHHSAM F-aKTWHY B anikarbHOMy
CMOSTy4HOMY KOMMIIEKCi [7,25]. HepoeniTenianbHi KnituHn
Yy CCaBLjB LUiNbHO «ynakoBaHi» B CTOBMYACTUN NCEBAO-
GaraToLuapoBuin eniTeniin, TOMy KIiTUHWA PO3LLIMPIOIOTLCS,
a spa nepemiliatoTbCsl MPOTATOM KMITUHHOTO LMKy Ta
nokaniaytoTbCs 6a3anbHo, L0 BUSHAYNIN SK IHTEPKIHETUYHY
AaepHy mirpadito [8,21,25].

B obnacti cepenuHHOI WapHIpHOT TOYKM po3MileHa
Ginblua yacTka KniTMH B S-¢hasi KNiTMHHOTO Lmkny 3 6a-
3anbHO poaTawoBaHummn sapamu. Lle cnoctepexeHHs
06rpyHTyBano AymKy, L0 iHTEPKIHETUYHA MirpaLlis saep €
PYLLIAHOI CUMO A1 YTBOPEHHS CEPEeaVHHOI LLAPHIPHOT
TOuKM [8,21,23]. Y popconarepanbHuX LWapHIpHUX TOYKax
CCaBLiB He BUSBMEHO 3HAYHOTO 30iNbLUEHHS KiMbKOCTI
KMiTUH i3 6a3anbHO po3TalloBaHUMK sapamMiut; BTiM, NoBi-
[OMMANKM Npo 3BinbLUEHyY KINbKICTb TaknX KNiTUH Yy NTaxis
[8]. BigcyTHICTb NOpYLLEHb YTBOPEHHS LIAPHIPHUX TOYOK
MpyW PyVHYBaHHI aKTUHOBMX (PiNameHTiB cynepeunTsb igei
npo Te, O LIAPHIPHI TOYKM YTBOPKOKTLCA BHACAILOK iH-
TepkiHeTW4HoI Mirpauii agep [6,8].

Y pe3ynbraTi HANHOBILLMX JOCTIDKEHb BCTAHOBUIN, LLO
LIAPHiPHi TOYKW YTBOPIOKOTLCSA NACKBHO Y BiANOBIAb Ha py-
LUiVHI «30BHILLHI» CUNK (PO3LUMPEHHS ME30AEPMM, MirpaLlito
KMiTUH HEHEeMPOHAabHOI eKTOAEPMM MeAianbHO Ta afresito
HEpBOBOI NNacTWHKK Ao xopam) [8,21]. AnonTo3 Takox bepe
yyacTb y pemMofentoBaHHi TKaHWH Nig vyac opMyBaHHS
HepBOBOI TPyOKM i MOXeE BigirpaBaTit MexaHiyHy ponb Y
mopdoreHesi opconatepanbHX WapHiPHUX TOYOK Mif Yac
3rMHaHHS HepBOBOI NNacTuHku [21,26]. Yactota anonTto3y
30inbLUYETHCS B ManbyTHIX AiNsiHKax AopconaTtepanbHuxX
LUAPHIPHMX TOYOK, LU0 Be3nocepeaHbo nepeayroTh BUTHY
TKaHWHW, a iHribyBaHHs anonTtody 3anobirae BUrMHY came
B lopconareparbHUX LapHipHUX Toukax [21].

AHomanii B Helpoenitenii Ta NOBEPXHEBIN eKkTogepMi
MOXYTb MOPYLUMTL HEMPYNALiI0, CIPUYMHSOUN AedeKTun
HepBOBOI TPy6Kw [27,28].

3MuKaHHS HepBOBOI TPY6kW. [apHi HepBOBI BanMKu
HabmKatTbCS OAMH O OHOTO | 3PELUTO 3MUKAKTLCS,
TaK yTBOPKETLCA HepBoBa Tpybka. MoTim BinbyBaeTbCs
Mirpauist kniTMH enigepmarbHOi eKToAepMU MefianbHo,
o6 nokpuT HepeoBy TpyOky [8]. 3 yacom BinOyBaeTbCA
BiJOKPEMIIEHHS HEPBOBOT TPYOKM Bif pO3TaLLOBaHOI BULLE
enigepmanbHoi ektogepmu [7]. Mpu LboMy Ha Monekynsip-
HOMy piBHi BifOyeTbCs 3HaYHE PEMOLENIOBAHHS TKaHWUH i3
popMyBaHHSIM KIITUHHUX MICTKIB, CKNaAoK, TaMenonozi i
¢hinonogin [6,7]. BinokpemneHa enignepmanbsHa ektogepma
€ [KEPenoM yTBOPEHHS enigepmicy LuKipy embpioHa [7].

OTxe, 3MMKaHHs! HepBOBOI TPYOKY € CknagHUM NpoLe-
COM, Y iKoMy 6epyTb y4acTb KNiTWHHI peakLii: KOHBEPreHTHe
PO3LUMPEHHS, anikanbHEe 3BYXEHHS Ta iHTEpKIHETUYHA
mirpauis sgep, opmyBaHHs, 30MKEHHS Ta 3MUKaHHS
HepBOBWX BasnykiB. Liel npoLec xapakTepuayeTbCcs Takox
MOINEKYNAPHUM MEXaHI3MOM Yepe3 HeKaHOHIMHWA LLNsX
nonspHocTi Wnt/nnaHapHuUx KniTvH, nepeaady curHanis
SHh/BMP i daktopu TpaHckpunuii (Grhl2/3, Pax3, Cdx2
Ta Zic2) [1,2,19,29]. Kpim BHYTPILUHIX CUIT 3rMHaHHS
HEPBOBOI MAACTUHKM, 30BHILLHI CUMKM XOpay | Mesogepmu
6epyTb yyacTb y 3MuKaHHi HepBoBOi TPy6Ku [8]. Ockinbkm
MoBEPXHEBA eKTOAEpMA € [KEPEroM CUrHanbHUX Mone-
kyn (Hanpuknag, bone morphogenic proteins — BMP), wwo
peryniolTb MOYaTKOBMIA KOHTAKT HEPBOBWX CKMadoK Ta ix
3MWKaHHS1, BOHA Bidirpae BUpILLanbHY porib Y 3MUKaHHI
HepBOBOI TPy6OKK [27].

3akpuTTs Herponop. 3akpUTTS NepeaHLOI Helponopu
(pocTparnbHe 3MUKaHHsi HepBOBOI TPYOKK) BinbyBaETLCS HA
24-25 peHb embpioHanbHoro po3suTky [14]. MNMopyweHHs
Ha LbOMY eTani € NPUYMHO NaTororii KpaHianbHOro KiH-
ust HepBoBOi TpyOku [19]. 3akpuTTs 3aaHBOI Helponopu
(kaymanbHe 3mukaHHs HepBOBOI TpyOkw) BinbyBaeThCA Ha
26-27 poby [14]. MopyLLeHHs Lboro NPoLEecy € NPUYKHOI0
aHomarnin kayganbHOro Nomoca HepBOBOI TPYOKU.

BropuHHa Henpynsuis. licna 3akpuTTa 3agHbOI
Heyponopu MOYNHAETLCS BTOpUHHA Henpynauia [19,30].
3anuwuku By3nuka 'eH3eHa Ta nepBrHHa CMyXXKa yTBOPHO-
10Tb KayaanbHy KNiTMHHY Macy (NMPUNOTEHTHY Me3eHXi-
marnbHy Gractemy), Lo € [KeperomM BTOPUHHOI HepBOBOT
Tpy6Ku [16,30]. CnodaTky LUnsixom arperavii Ta KoHaeHcavii
KMITVH KayaanbHOi Macy PO3BMBAETLCS CTPYKHENOZIOHMIA
MeOyNAPHUA TX, LLO 3a3Hae YUCIEHHWX KasiTauin. Lli no-
POXHWHM, 3MMBAKOYMCh PA3OM, YTBOPIOIOTL GiNbLLMIA NPOCBIT
i3 MPOJOBXEHHSIM Y NEPBUHHY HepBoBy Tpybky [30,31].
3 KaypanbHOi KNITWHHOI MacK, KpiM BTOPUHHOI HEPBOBOT
TpyOKM, MOXOAATbL TAaKOX KayAanbHa xopaa, kayaanbHi co-
MiTH, 6inblua YacTHa 3aHbOI KWLLKM Ta yporeHiTanbHoro
TpakTy [31].

OTxe, BTOPUHHA HEVpynsLis — Le NpoLec, y KoMy
rpyna cToBOypoBMX KMiTUH Y KayaarnbHild XBOCTOBIN YaCTWHI
eMOpioHa KOHAEHCYETLCA Ta 3a3HAE KaHanisauii, nepeTso-
ptoKOYM TBEpAMIA HEPBOBMIA NONEPESHNK HA MOPOXHUCTY
BTOPUHHY HepBoBY TPYOKY [7]. HanpukiHLi nepBUHHOI Hel-
pynauii Ta Ha noyaTky TpaHcdopmaLli kayaanbHoT KNiTWH-
HOi Macu BifbyBaeTbCst 3MUTTS i PYHKLOHANBHWIA 3B'A30K
poCTpanbHOi NepBUHHOI HEPBOBOI TPYOKM 3 KayAarbHOK
BTOPUHHOI HEPBOBOLD TPYOKOIO, Lo hopmyeTbest. Okpemi
[OCNIAHWKM Ha3MBaIOTb LIl NpoLec «06’eaHyBanbHa Heil-
pynsuis» (junctional neurulation) [31]. Brim, 3ayBaxumo,
LLO Y HOpManbHOMY emBpioreHesi NepBuHHa Ta BTOPUHHA
HEPBOBI TPYOKM HIKOMM He NOAINsATLCS CTPYKTYpHO [30].
HesBaxaloun Ha Te, L0 NepBMHHA Ta BTOPWHHA HEPBOBI
TPYOKY HIKOMM He BifOKPEMITIOIOTLCS OfHA BiJ OAHOI Nif Yac
pO3BUTKY, iM MOTPIOHI «3'eaHaHHS». TEPMIH «3'€QHaHHSAY
MOXe NPU3BECTW A0 HEMPABIUIBHOTO YABMEHHS, LLO ABi OK-
pemi CTpyKTYypu (hisnyHO 06’eaHYHOTLCS, ane ABi CTPYKTYpY,
CTBOPEHi Pi3HUMU MeXaHi3MamMm, MatoTb OyTI NoeaHaHi He
CTPYKTYPHO, a oyHKLjoHanbHO [16].

JedbexT HerMpynAaLji nonieTionoriyHi, ane HaroocuMo
Ha BU3HAYanbHiN poni MOP(OreHETUYHNX MyTaLii Y Lin
natonorii [31]. BctaHoBUNK, WO y hopMyBaHHi HepBOBOI
Tpy6KM BepyTb yuacTb He MeHLue Hix 300 reHis [29]. Hessa-
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Xarouy Ha Le, IXHill 38'A30K i3 MexaHi3MamMy Heypynsuii Ta
¢hopmyBaHHsIM HEpBOBOI TPYOK, @ TAKOXK MOSIBOHO AedheKTiB
HepBOBOI TPYOKM Mano feTtanisoaHo [2].

Curhanbhuin wnsx sonic hedgehog Bepe yyacTb y
3riHaHHi HEPBOBOI NMACTUHKK, a LUNAX NfaHAPHOI KMITUHHOT
nonspHocTi (planar cell polarity) — B iHijiavii 3akpuTTS Hep-
BOBOI TPYOKku [31]. MyTaLisl reHiB, LLIO KOAYIOTb KOMMOHEHTM
PCP, sik-ot Frizzled (Fz3/Fz6 abo Fz2/7), Van Gogh-like
(Vangl1/Vangl2) ta Disheveled(Dvl1/2/3) y muwei cnpnym-
HSIKOTb BiAKPUTY HEPBOBY TPYOKY Ta KpaHiopaxilwumanc [32].
AHomanbHa excnpecis reHa HOX, BuknvkaHa abepaHTHuMm
piBHAMK H3K27me3, Takox moxe OyTi hakTopom pusmnky
nedekTiB HepBoBOi TpyOkM [33]. Exkcnpecis reHa dhonatHoro
LUMISIXY aKTUBYETBCS MPOTArOM YCbOro MPOLECY 3aKpUTTS
HepBOBOI TpyOKW B MuLLeit [34,35]. Huabkuii piBeHb Xap4o-
BOro cponary abo myTaLlii B reHax, Lo KoAytoTb (hepMeHTH
FMOCM, niguiytoTb puank 4eEKTIB 3aKpUTTS HEPBOBOT
Tpy6ku [34,36], Bkntovatoum myTauii y Slc25a32, skuit
KoZye MITOXOHApianbHWA NEPEHOCHUK (hOMiEBOi KNCMOTU
(MFTC) [34,37].

Y He#aBHbOMY JOCHiMKeHHi rpynu 3 348 nauieHTiB
3 MienomeHiHrouene [38,39] BUSIBUNM HOBI NEPEHOCHUKN
doniesoi kucnotu (SLC19A1), a Takox HOBI BapiaHTh pe-
uenTopi choniesoi kucnotu (FO3), FOLR1, FOLR1, a omxe
NiATBEPONN MILHUI 3B’S30K MiXK TOYHMM TPaHCMopTOM
¢honieBoi KNCNOTU Ta pr3nKOM AeeKTiB HEPBOBOI TPYOKM.
B iHwomy gocnigxenni [38,40] BU3Hauunm goaaTkosi noni-
Mopdi3aMu B reHax LNsxiB MeTaboniamy goniesoi Knenotu
(MTHFR, MTHFD1, MTRR, RFC1) sk caktopu puanky
nedekTiB HepBOBOI Tpy6KM [38].

Binok Scribble (Scrib) 6epe yyacTtb B anikansHo-6a-
3arbHil | NnaHapHii nonspy3adii KNiTuH, LWo BinbysBaeTbes
npy 3MuKaHHi HepeoBoi Tpy6ku [32,38]. DLC1, ITGB1
IMYO1E - reHu, wwo GepyTb y4acTb Y peMOLENOBaHHI Lin-
TOCKENETY Ta acoLiioBaHi 3 aedpektamu HepBOBOI TPybKM
[38,41]. Matephu rinomeTunioBaHHsa B TRIM4 noe’s3aHi 3
nigsuwieHoto ekcnpecieto MPHK i Ginka TRIM4, siki Bnnusa-
10Tb Ha natoreHes AeeKTiB HePBOBOI TPYOKM Yepes IMyHHI
wnaxu [38,42]). GPR161 HeraTWBHO perynioe KaHOHIYHi
wnsxu nepegadi curHanis WNT Ta peTMHOEBOI KMCNOTH
Mif Yac HepyNALii Ha MOLENSX MULLEN, @ TaKOX MPUTHIYYE
wnsax SHH 3a gonomoroto nepegadi curHanis LAMO®; y
noaen CNPUYMHAKTL NIABULLEHWIA PU3VK, 0COBNMIMBO OO
poswinuHmn xpebTa [43]. Shroom3 — oguH i3 perynsTopis
anikarnbHOro 3BYXEHHS, LU0 BU3HAYaK0Tb HanYacTiLle, BOA-
HOYac HeoOXiaHWI ANs yNpaBniHHSA 3MiHOK OPMM KNITUH
npW 3MUKaHHI HepBOBOI TPYOKN [4]. 3MMKaHHS HEPBOBKX
BanMKiB Maixe no BCil AOBXMHI OCi TiNa 3anexuTb Takox
Big Grhi2 i Grhi3 [28,32]. Mepenaya curHanis SMAD3/YAP
HeobxigHa ans peanisauii ¢i3ionoriyHoi BTOPUHHOI Hen-
pynauii [21]. Tenm Prickle-1, Flamingo i Vangl-2 HeobxigHi
ANS NPOLIECY, WO Ha3BaHWA KOHBEPTEHTHUM PO3LUMPEH-
Ham. Prickle-1 ren Takox moxe BigirpaBaty BupiLLanbHy
ponb Y (hyHKLOHaNbHOMY 06’€jHaHHiI NEPBUHHOI Ta BTO-
PUHHOI HepBOBOI TPY6OK [39].

Kpim Toro, onucaHo yyactb FGFs i HeiipoTpaHcmiTepiB
Yy paHHix Nogisix nig Yac po3suTKy: nponicepadii Heripans-
HVX NonepeaHuKiB, AndepeHLitoBaHHi Ta Mirpadii [2]. Y amu-
KaHHi HepBOBOI TPYOKM TaKOX 3aisHWIA rnyTamar, 6inok 25,
acoujinosanui i3 cuHantocomamu (SNAP25), cuHtakcuH 1
(Stx1), BeaukynsipHuin nepeHocHuk rmytamary (VGIuT1),
membpaHHwuii 6inok, acouiiosaHuii 3 Beaukynamu (VAMP1)
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[1,44]. IHTerpuH-B1 Gepe yyacTb y 3MUKaHHi HEpPBOBOIT
TpyOKM, @ nopyLieHHs perynsaTopa iHterpudy TMEM132A
CMpUYMHsie KayaarnbHi aedekTn HepeoBoi TPYOKM B MULLIEN
[21,45]. 3miHKM po3TaLLyBaHHs OpraHer, 3okpema pubocom
i MITOXOHZPIN Y HeWipanbHWUX nonepegHukax, LWo CynpoBo-
[DKYHOTb HEpYIsLLito, NPU3BOASATL 0 3MiHEHOI TpaHcnALji
Ta meTaboniamy [34,46].

Po3pobneHo kinbka knacudikauin AeekTiB HepBOBOI
TpyOku [14,16,19].

3rigHo 3 opHieto 3 HUX [14], poapisHsioTb 4 rpynu ae-
(bekTiB HepBOBOI TPYOKM:

1) HepBOBa NNACTUHKa 3aNMNLLIAETHCA BIAKPUTOI (QHEH-
Lecbanis Ta MienoLumsmc);

2) exkcTepiopu3alis HepBoBOI TPy6kM (eHuedanome-
HiHroLiene Ta MienoMeHiHrouene);

3) excTepiopu3ytoTbCA TiMbki MO3KOBi 06OMOHKN (Ye-
penHi Ta cniHanbHi MeHiHroLene);

4) 04eBMOHUN TiNbKK AedekT ckeneTa (npuxoBaHa
posLenuHa Yyepena uu xpebTa).

3rigHo 3 iHWMMK knacudikauismu [10,16,19], pospis-
HSIOTb BIAKPUTI, 3aKpuUTi Ta 3MilaHi fedekT HepBoBOi
Tpy6ku. [loBeaeHo, LU0 BigkpuTi AedeKTV HEPBOBOI TPYOKY
MOB’s13aHi 3 NAaTONOrYHUMM NpoLecamu, ki BIAVHYNM Ha
nepsuHHY Henpynsuio [10]. Lie s3ymoBneHo Tum, Lo nig
yac NepBUHHOI Herpynauii BiaOyBalTbCH «NOBEPXHEBI
3MiHWY», 30KpeMa 3ropTaHHs Ta 3anuTTa [16]. Li nedektn
HEepBOBOI TPYOKN — 30BHILLHE BUNMWMHAHHS ab0 OroneHHs
HepBOBOi TKaHWHK [19]. AHoManii BTOPUHHOI HerpynsLji
€ MPVYYMHOI0 3aKPUTUX AedeKTiB HEPBOBOI TPYOKW, KoMK
YPaxXeHHs BKPUTI LLKIPOK Ta CMPUYMHSAKOTL NPUXOBaHY
po3LenuHy xpebTa Ta KpanHHo (ikcaLito ClIMHHOMO MO3KY.
Taki aHomanii 3a3Buyaii MarTb Be3CMMNTOMHUIA Nepeor,
ix piarHocTytoTb Bunagkoso [10,19]. BigcyTHICTb LUKipHWX
AedeKTiB npy naTonorii BTOPUHHOI HepynsLii 3ymoBneHa
TWM, LLIO hOpMyBaHHS KaydarnbHOI KNITUHHOT Macu Ta Meay-
TNISIPHOTO TSHKA HE CYNPOBOMKYETLCS TaKUMU BUPAXEHNMI
NoBEPXHEBUMYU 3MiHaMK [16].

BusHavatoTb Takox Tak 3BaHWi «4edekT 3'eaHaHHs
HepBoBoi TPyDKM» (junctional neural tube defect, JNTD) sik
¢hopmMy BpomKeHOI cniHanbHOT Au3padii, WO xapakTepu-
3yeTbCs (PYHKLIOHANBHUM PO3'€AHaHHSAM MiXK MEPBUHHOI0
i BTOPWMHHOI HEPBOBOK TpyOKow. BeaxatoTb, wo JNTD
BWHUKaE Yepe3 Bady PO3BUTKY, Ska He BiANOBiAaE Hi nep-
BWHHIN, Hi BTOPUHHIN HeNMpynsLii, iMOBIPHO, BUHUKAE MiX
Asoma npouecamu Henpynauii [31]. CninbHi pucn Takwx
Baf PO3BUTKY BU3HAYEHO SIK HETPUMAHHSI Cedi, rinepToHyC
CthiHKTepa Ce4OBOro Mixypa 1 aHamnbHOro ciHkTepa,
4acTKOBY areHesito KpYpKoBOro Biaainy xpebTa Ta iHwi Bagm
PO3BUTKY kayaanbHux knituH [31]. OgHak npw wii natonorii
«MEePBUHHMINY CMIMHHUIA MO30K Ha piBHi L5 abo BuLLe nobpe
CHOPMOBaHUI, HEBPOSTONYHO (hYHKLIIOHAmNBHUIA, HE QiKCy-
t0Tb BigKpWTI LKIpHI gedekTn [31].

BuvsiBunu Takox 3miluaHi ¢opMn Bag PO3BUTKY CrvH-
HOrO MO3KY, LLO MOEAHYKOTb XapaKTEPUCTUKU MEPBUHHOI
Ta BTOPUHHOI Heypynauii. [lopcanbHi NinOMM CrMHHOTO
MO3Ky, HanpyKknag, MawTb HOpMasbHe LLUKIPHE MOKPUTTS,
X04a BBaXal0Tb, L0 BOHW BUHWKAIOTL BHACMigoOK naTo-
noriyHoro nepebiry nepeuHHOI Hempynauii. MepexigHi
CriHarbHi MiNOMW CKNagatoTbCs 3 POCTPAnbHOI YaCTUHM,
LU0 ifeHTNYHA AopcanbHil MiNoMi, @ TaKoX KOHyca, SBHO
iHBA30BaAHOTO aAMMOrEHHO0 ME3EHXIMOHO M Yac BTOPUHHOI
Hevpynauii [31].
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BucHoBKH

1. Po3yMiHHs1 feTanbHUX MOPgOreHeTUYHUX MEXaHi3-
MiB KOXHOIO eTany Henpynsuii € NpiopuTeTHAM Ta aKTy-
arnbHUM Yy 3B'A3KY 3 LUMPOKOIO MOLUMPEHICTIO BPOMKEHNX
JedekTiB HepBOBOI TPYOKY Pi3HUMX, HACTO BKpaM TSHKKMX i
HECYMICHUX 3 XXUTTSAM, CTYMEHIB TSXKOCTI.

2. [lecbexTn HEpBOBOI TPYOKM NOMIETIONOriYHI, BaXNK-
Ba POIb HANEXUTb MEXaHIYHUM CUMaM, LLO 3yMOBIHOIOTH
CKNagHy MDKMONEKYNsSpHy B3aEMOM0 Ha KNITMHHOMY Ta
CyOKMITMHHOMY PIBHSIX.

3. [leTanbHe pO3yMiHHS KOXHOrO acnekTy Hempynauji
Ta BCIX MOXIMBMX YUHHUKIB NOTEHLINHOIO BMSIMBY Ha Hel
cnpusiTuMe po3pobneHHio CyyYacHNx BapiaHTiB BNIMBY Ha
[esKi 3 HUX i, MOXIMBO, 3MEHLLEHHIO 4aCTOTU BPOMKEHNX
AedekTiB HepBOBOI TPYOKM.
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Y cTatTi HaBefeHO pesynkTaTi aHaniTMYHOro OrNsdY akTyanbHWUX BIBOMOCTEN (haxoBoi NiTeparypu, Lo NpucesYeHa npobnemi
ZiarHoCTUKV Ta Tepanii AenpecrBHUX po3nagiB. PO3rmsiHYTO NUTaHHA LWOAO 3HAYHOI NOLUMPEHOCTI Ta noniMopdiamy KniHIYHOT
NPEeACTaBMNEeHOCTi TakuX po3nagis.

BuaHayeHo, Lo B cy4acHoMy ncuxiaTpyHOMY AMCKYPCI € TeHAEHUiS fo dopmanialii Ta 06’ekTvBi3aLii npouecy AiarHOCTVKN
[enpecrBHUX po3nagis, 30KpeMa BHaCifoK BUKOPUCTaHHS HEPOBI3yanisaLiiiHix, HermpodisionoriyHux i GioxiMiyHux MeTogiB i3
3aIy4eHHsIM TEXHOOTII MALLMHHOTO HaBYaHHS Ta LUTYYHOTO iHTenekTy. KnacuyHuii MeToa CTpyKTypoBaHoro abo HamiBcTpyKTypo-
BaHOTO iHTEPB'0 AK IHCTPYMEHT AiarHOCTVKM KNiHIYHOT Aenpecii HUHI 3anwaeTbCs OQHWM i3 HAUMOLLMPEHILLKX, ane Npy LboMy Mae
neBHi 06MexeHHs Ta Hegoniky. HarkiCTOTHILLMI i3 HUX — 3HaYHa CyD'eKTUBHICTL METOZY Ta 3aNneXHICTb Bifl CPUIAHATTS crieLianicTa,
KW 30iNCHIOE AiarHoCTUKy. Came Lie 3yMOBIHOE HI3bKY YYTIMBICTb i CNeundIiHICTb MeTogy.

[Moka3aHo, Lo BaXnMBy porb BiAirpatoTh nikapi 3aranbHOi NPaKTUKK — CIMENHOT MEAMLIMHM 5K KIIOYOBA NaHKa y BUSIBNEHHI Ta
Tepanii fenpecvBHUX po3nagais. Lie obrpyHToBYE HM3Ky npodbeciintHo-kBanidhikaLiiHuX Ta 0COBUCTICHIX BUMOT, LLIO BUCYBAOTb A0
LMX cnewianicTiB: 3HaHHs LLOAO NaToreHe3y AenpecyBHUX po3nagiB, 0cobnmBoCTen ix dapmakoTepanii, onaHyBaHHs HaBUYOK
HanaromKeHHs KOMNIAEHTHUX BIGHOCKH i3 NaLieHTaMuW. Y JOCTYMHIN (haxoBii nitepatypi He BUABUIM iHpopMaLlii LLoAo 3axoaiB
OLIiHI0BaHHS PU3UKiB NOBTOPEHHS AeNpPecBHMX eni3ogis. KpiM TOro, HefoCTaTHLO yBar NpuaineHo MeTogam HermpodisionoriyHoro
[OCNIMKEHHS, L0 MaKoTh JOBOMi 0OMeXeHuIn apceHarn.

OTxe, y pesynbrati ornsay HaykoBOi NiTepaTypy BCTAHOBMIM, LU0 MEPCMEKTUBHUM HaNpsiMOM MOKPALLEHHS AiarHOCTUKK Ta
OLiHIOBaHHSs1 e(heKTUBHOCTI TEpaneBTUYHMX 3aXO/iB Y pamkax Kypauii XBOpuX i3 Aenpecieto, KpiM KMacuyHWUX ncuxodiarHocTuy-
HWX IHCTPYMEHTIB, € po3pobrieHHsl, BNPOBaMKEHHS ETONOMYHUX i HeypodisionoriyHnx mMeTogis focnimkerHs. Lie cnpustuve
06’ekTuBI3aLi OLiHIOBaHHS CTaHy XBOPOrO Ta BUKITKOUYEHHEO CY6'EKTUBHOTO (hakTopa CNPUIAHATTA CreLianicToM nawieHTa, a Takox
CYMNTOMIB @HO30THO3iT Y arpaBsallii.

Keywords:
depression,
diagnosis, therapy,
family practice,
psychiatry.
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The current state of the problem of diagnosis and therapy of depressive disorders
(a literature review)

V. L. Pidlubnyi, M. Ye. Khomitskyi

The article presents the results of an analytical review of current literature data on the problem of diagnosis and treatment of de-
pressive disorders. The issues of a high incidence and polymorphism of the clinical presentation of these disorders are considered.

The tendency towards formalization and objectification in the process of diagnosing depressive disorders in modern psychiatric
discourse is covered, in particular, through the use of neuroimaging, neurophysiological and biochemical methods with the
involvement of machine learning and artificial intelligence technologies. The classic method of a structured or semi-structured
interview, as a tool for diagnosing clinical depression, currently remains one of the most common, but it has certain limitations
and disadvantages, the most significant of which are a considerable degree of the method subjectivity and its dependence on the
perception by specialists conducting the diagnosis, that causes low sensitivity and specificity of this method.

The significant role of a general practitioner as a key link in the identification and treatment of the described phenomena, which
automatically presents to these specialists a number of professional, qualification and personal requirements, such as knowing
pathogenesis of depressive disorders, the features of their pharmacotherapy, skills to build compliant relationships with patients, is
highlighted apart. The article also emphasizes the lack of information in available sources about measures to assess the risk of depres-
sive episode recurrence, as well as insufficient attention to the methods of neurophysiological examination and their narrow arsenal.

Thus, based on the results of the review, it has been found that a promising direction to improve diagnosis and assessment of
therapeutic measure effectiveness, as a part of follow-up among patients with depression, in addition to classical psychodiagnos-
tic tools, is the development and implementation of ethological and neurophysiological methods of examination for objectifying
evaluation of patients’ condition and elimination of subjective factors associated with specialists’ perception of patients, as well as
symptoms of anosognosia or aggravation.

Mpobnema genpecinn Sk OQHOTO 3 HaWMOLWMPEHIWnX
NCUXiYHWMX po3nagiB 3anullaeTbCcs y LEeHTpi yBaru
BITUN3HAHUX | 3apybixHUX gocnigHukiB. 3a gaHuMu
ONMTYBaHHS, Lo 3aicHunm cneuianictn BOO3 cninbHO
3 BcecBiTHbO ncuxiaTpuyHo acouiallieto Ha BubipLi y

maimke 5000 nikapiB, 4enpecuBHWIA eni3oa | PEKypeHTHWI
[enpecvBHUIA po3nag € HaitvacTille BUKOPUCTOBYBAHUMI
AiarHosamu B ixHiin npakTuui. Tak, 81 % nikapiB 3a3Ha-
Yunu, WO NPUHaNMHI pa3 Ha TUXAEHb BUKOPUCTOBYHOTb
y CBOIN npakTuui AgiarHocTuyHy kateropito MKX-10 ans
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Ornsaam

AenpecuBHoro enizoay, a 60 % nikapis — Ans pekypeHT-
HOro AenpecwusHoro posnagy [1,2].

[enpecviBHi poanaau NiaupyroTb cepes NPUYMH CTIRKOT
HenpawesnaTHOCTi AOPOCOr0 HaceneHHs, OCKINbKY iM
4acTo HanexwuTb KoMOpGiaHe NONOXEHHS L0 OCHOBHOMO
MCUXIYHOTO Y¥ COMATUYHOTO 3aXBOPIOBaHHSI. 3ayBaXumo,
O AenpecvBHi po3naan MOXyTb ICTOTHO MOTipLIyBaTy
nepebir OCHOBHOTO 3aXBOPIOBAHHSI. 32 Pi3HUMM CTaTUCTUY-
HUMU JaHMK, OJHOYACHO BiA Aenpecii MikyeTbest GinbLue
HiX YBEpTb Minbsipaa nogei y Bcbomy caiTi [3,4]. OTxe,
KypaLjist XBOpUX Ha KIiHiYHy [enpecito — 0aHa 3 HanbinbLUIKX
cTaTtei BUTpaT y cchepi OXOPOHM 300POB’s BinbLIOCTI KpaiH
caiTy. o npuknapy, e y CLLIA 3 Lieto MeToto BUTpadatoTh
noHag 300 mnpg gonapis Ha pik [5,6].

AKTyanbHiCTb NpobremMu AenpecuBHUX posnagis
3yMOBIIEHA He NULLE iXHBOK 3HAYHOHK MOLLMPEHICTIO, ane
11 TEHAEHLjEr0 A0 XPOHi3aLii, peLyanByBaHHS, PE3NCTEHT-
HOCTI 40 Tepanii. Lie cnpuymnHse 3HUKEHHS SKOCTI XUTTS,
MOPYLLEHHS! CoLianbHOro PyHKLOHyBaHHS XBOPUX i 3HAYHI
€KOHOMIuHi BTpaTh [4,7].

Mpobnema fiarHOCTUKM AEenpecrBHUX pPo3najiB cTae
npesMeTOM HayKOBOTO MOLLYKY 6araTbox AOCHIAHMKIB Yy
BCbOMY CBITi, ki HAMaraloTbCs i BUPILLMTY LLMSIXOM aBTO-
maTtu3adii (Hanpuknag, i3 3any4eHHsIM TEXHOMONIN LUTY4YHOrO
iHTENEKTY) Ta 06'eKTVBI3aLiT (BYKOPVCTaHHS HElipOBI3yariaa-
LLiHUX, HeNpPOI3ionorivHX, BIOXIMIYHMX YW iHLLIMX METOAIB)
JiarHocTiyHoro npouecy [8,9,10,11,12]. Okpemo cnig Haro-
NOCUTU Ha NpoBnemi 3Ha4HOI 3ay4eHOCTi nikapis 3aranbHoOI
MPaKTUKL — CrieLianicTi 3 00MEXEHMI 3HAHHAMM B rasysi
neuxiaTpuyHoi heHoMeHonorii — y Npoueci AiarHOCTUK,
Tepanii AenpecnBHNX PO3NaAiB i NOMIPHVX AEMPECUBHIX eni-
3ogis (MAE) 3okpema [13,14,15]. KniHiko-ncvxonatonorivHmi
METOA € HaWMOLLIMPEHILLIMM, Nepeadadae heHOMEHOMOTYHNIA
i KMHIYHWIA ONC TUMOMOTT NCUXONATOMNOMYHUX CUMMTOMIB,
CVHAPOMIB, CUHAPOMOI'eHe3Y, Ho30moriYHNX chopM. Lier me-
TOZ 'PYHTYETBCA Hacamnepes Ha Cy6' eKTVBHOMY OLjiHIOBaHHi
creLianicToM akTyarbHoro cTaHy nauieHta [16,17,18,19,20].

lNcuxopiarHOCTMYHWIA MeTod, WO nepenbayae Bu-
KOPUCTaHHS HaMMOLUMPEHILLMX LKan NS OLiHIOBaHHS
Aenpecii Ta Tpuorn A. Hamilton (1967), A. Montgemery,
M.A. Asberg (1979) Ta iHLLKX, 3aN€XMTb B LLMPOKOTO CreK-
Tpa cy0’eKTUBHIX (PaKTOPIB y NPOLEC AiarHOCTHKK, | TOMY
Mae NeBHi HeaomMikv. 3HayHii NoniMopPI3M KMiHIYHOT Kap-
TUHW [enpecii | NeBHi NPOTUPIYYS HAaYKOBUX NOMNSAAIB LLOAO
HO30MOri4YHOI cneunMIiYHOCTI LUMX CTaHIB YCKIaAHIo0Th
BCTAHOBIIEHHS CNELMMIYHNX KMiHIKO-NCUXONATONOMYHUX
03HaK EHAOreHHX i NCUXOreHHWX AENnpecii, iX TMnonorii,
AvHamikv Ta nporHosy. Lle obrpyHToBYe akTyamnbHICTb i
NEePCNeKTUBHICTb BUBYEHHS iHLUUX AiarHOCTUYHUX METOLIB
JenpecuBHMX po3nagis [21,22,23,24,25].

Mpobnemi KniHiYHOI AiarHOCTMKKM OKpeMUX BapiaH-
TiB 4ENpecuBHOrO po3nagy NpUCBSYEHO LOCHIAKEHHS
G. Sampogna et al. [26]. ABTOpPK BYBYaNW NMUTaHHS LWOAO
aTMNOBOro [EnpecyBHOro enisody 3 axwuTauieto. Beta-
HOBMIU, LLO BiH MOXE PO3BWHYTUCH Y MeXax i BEMMKOro
[enpecuBHOrO poanagy, i binonspHoro adekTUBHOMO po3-
nagy. Kpim Toro, focnigHuky, NiKPECMBLUN 3HAYHWIA PU3NK
BUHUKHEHHS CyilmaanbHOi NoBediHkL Ha ChOHi enisopis
aKMTOBaHOI Aenpecii, 3p0bunn BUCHOBOK LLIOO BaXKIMBOCTI
MPaBUIbHOI PaHHBOI AiarHOCTUKW LMX CTaHiB, 0cobnMBoO
MpyW NEepBYHHOMY 3BEPHEHHI XBOPUX 3a NCUXIaTPUYHOI YK
3araibHOMeANYHO 4OMNOMOroto [26].

3anopisbkuin MeguuHnii xypHan. Tom 26, Ne 1(142), ciueHb — notuit 2024 p.

Hermanns N. et al. gocnimkysanu npobnemy paHHL0i
[iarHOCTMKM LEeNPEeCUBHUX MOPYLUEHb Y COMATUYHUX
XBopux. Ha npuknagi nauieHTiB i3 LykpoBum aiabetom 2
TWNY aBTOPU BCTAHOBMMW, WO 3aBAAHHS 3 JiarHOCTUKA Ta
MEepBUHHOI KypaLii (3 NPU3HAYEHHAM MeaMKaMEHTO3HOro
niKyBaHHs1) KOMOPOIAHNX OENPECUBHINX CTaHIB PO3B'A3ye
nikap NEPBUHHOI NMaHKW — ciMenHuiA nikap. Came Tomy, Ha
JYMKy aBTOpIB, HAA3BUYaANHO BAXMWBUM € MOKPALLEHHS!
METOLOMOrYHOr0 3abe3nedeHHs , po3pobneHHs NOKPOKOBIX
anropuTMIB, LLO NPU3HaYeHi came Ans nikapis 3aranbHoi
NpaKTUKK, LOAO AiarHOCTUKM Ta KypaLiii XBOpuX i3 koMop-
6igHMMN [eNPEeCMBHUMM CTaHamm [27].

Smith K. M. et al. BUB4anu nutaHHs Loao AiarHoCTUKK
JEnpecyBHMX CTaHIB, OLiHIOYM eDEKTUBHICTb HAMMOLIK-
PEHILUMX IHCTPYMEHTIB Nif Yac KNiHIYHOMO BUKOPUCTAHHS.
ABTOpPM BCTAHOBUMW, IO METOA CTPYKTYpOBaHOro abo
HaniBCTPYKTYPOBAHOTO IHTEPB'HO SIK IHCTPYMEHT ZiarHOCTVKM
KNiHiYHOT Aenpecii 3anuwaeTbCs OAHUM i3 HamnoLmpe-
HilmMX, ane Mae neBHi 0OMexeHHs Ta Heponikn. Cepen
HWX — 3Ha4YHa Cy6 EKTMBHICTb, OCKINbKM OLiHIOBAHHS aKTy-
arbHOro CTaHy nauieHTa NpsiMo 3aneXuTb Bif CNPUAHATTS
creuianicra, SKUi 30iNCHIOE fiarHoCTuKy. Lie symoBsrioe
HU3bKY YYTNMBICTb i CneuudivHicTb MeToay [28].

OuiHloBanu Takox eeKTUBHICTb nabopaTopHMx
METOZIB [iarHOCTVKW JEenpecuBHUX po3nagis, 30kpema
[eKcameTas3oH-cynpecuBHux TecTiB. Lli giarHocTuyHi
3ax0[M CrpsIMOBaHi Ha BUSIBMEHHS NATOMOMYHNX CTaHiB,
LU0 CYNpOBOMXYOTLCA rinepkopTuLmamom. KoHuenuis no-
niSirae y TOMy, LU0 OpraHiam 300pOBOi NIOAVHN Ha BBEAEHHS
[eKcameTa30Hy Y HU3bKi 4030 BiAMNOBIAAE 3HWKEHHAM
cekpeLii KOPTUKOTPOMHOMO FOPMOHa, LU0 NPU3BOAUTL A0
3HWKEHHSI KOHLiEHTpaLlii kopTu3ony B KpoBi, @ B 0cobu, B
AKOI BUHVK AENPECVBHUIA po3nag, i3 Tpusanum nepebirom,
He Oyne BUSIBNIEHO 3HWMKEHHSI «TOPMOHY cTpecy». Lis
METOAVKa BiAMNOBIAAE CyvacHii TeHAeHLl B newxiatpii 4o
00’eKTMBI3aLii AiarHOCTUKM NCMXOMAaTONONYHUX CTaHiB,
ane LUMPOKUI CMeKTp HedomMiKiB Maxe YHEMOXIUBAIOE 1T
KriHiYHe MOBCSiKYaCHe BUKOpUCTaHHS. Tak, NOBIZOMNAOT
MPO HU3bKY CNEeLMIYHICTb feKcamMeTasoH-CynpeCUBHIX
TECTIB, OCKiNbKM Ha (hiHamnbHI NOKa3HUKA MOXe BMMBATK
YnMano hakTopis, MOB'A3aHMX i3 COMaTUYHUM 3[00POB’'AM.

BviB4anu Takox reHeTUuHi MeToam AiarHoCTMKK: [o-
CRifpKyBanu Haykosi poboTH, L0 NPUCBSYEHi eOeKTUBHOCTI
CeKBEeHyBaHHsl reHoma. BCTaHOBMEHO CiM cneumdivyHnx
reHis, L0, Ha AyMKy JOCMIAHUKIB, BiAnoBidalThb 3a nig-
BULLEHHS PU3NKY BUHVKHEHHS KMiHiYHOI genpecii. Brim,
Lieit METOA TakoX Mae Hu3ky ocobnueocTel i Hegonikis,
LLIO CYTTEBO OOMEXYHOTb MOXMMBICTb MOrO BUKOPUCTAHHS
Y KMiHIYHUX YMOBAX, OCKINbKW, K i ANSt IHLLMX FeHETUYHUX
METOAIB [iarHOCTVKW, ANS HbOTO XapaKTepHi BUCOKa YyT-
NMBICTb i HU3bKa CeLMAIYHICTb.

OkpeMmy yBary aBTopy 3BEpHYMNM Ha Cy4acHi nigxoam Ao
[iarHOCTVIKM AENPECUBHMX CTaHIB. Tak, ONMCaHO OCHOBY TaK
3BaHMX MPOTEOMHUX | METABONOMHIX METOLIB AiarHOCTHKY.
MepLi nepenbayatoTb BUABMNEHHS cneundivHuX npoTeiHis
K NPOAYKTIB eKcrpecii «XBOPOONMBMX» TeHiB, Apyri BKIHO-
4aloTb MOLLYK iHAMKATOPIB MOpYLLEeHHs dhocdoninigHoro
00MiHy SIK pe3ynbrary CHTe3y 3MiHeHMX GinkiB.

MincymoBytoun pesynstat aHaniTuyHoi poboTu,
aBTOPY 3pOBUIN Taki BUCHOBKM: MO-NepLLe, MOLLIYK HOBUX
MeTogjB 00’ ekTMBI3aLii NpoLECy AiarHOCTMKW AENPECUBHUX
po3nagiB € pe3ynsTatoM BrMBY aHTUMNCUXIATPUYHOTO PyXY;
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No-Apyre, )XOAHWI i3 PO3ITAHYTUX HOBUX AiarHOCTUYHKX Mig-
XOZiB HE MOXe CTaTV MOBHOLIIHHOK Ta CaMOCTIHO anksTep-
HaTVBOIO BiJOMOMY MeToAy AiarHOCTUYHOrO iHTepB'io [28].

[HLIOI AyMKM LLOOO KMiHIYHWX METOAIB, cepen SKuX i
ncuxogjarHocTUYHe iHTepB'to, BoTpuMytoTbEs A. |. Kopotuww
i M. ®. TepeLueHko. [locnigHky OLiHIOBaNM O3HaKM NaTeHT-
HOI Aenpecii Ha KOHTUHreHTi 3 200 CTYAEHTIB Pi3HMX KypCiB.
Y pesynbrari BCTaHOBMEHO, LU0 AiarHOCTUYHI METOAM MatoThb
BKpal HWU3bKY YYTNMBICTb 40 CyOKMiHIYHMX CTaHiB, TOMY
HeobXigHO BUKOPUCTOBYBATYH BiMnbLL YyTNUBI IHCTPYMEHTH,
AK-OT eKCrepUMEHTarnbHO-MCUXONOrivHI MeToau [29].

[ns ob’ekTmBi3aLii giarHocTyHOro npouecy Ta gop-
MYBaHHs1 KpUTEPIiB NS rpynit pU3NKy BUHUKHEHHS YHIMNO-
NAPHOI Aenpecii rpyna [OCnigHVKIB i3 XapkoBa Ha yoni 3
I. C. CviBonnsic-PomaHOBO NPOMOHYH0Tb BYKOPUCTOBYBATH
reHETWNYHI MeToav — BU3Ha4eHHs nonimopdiamy C677T reHa
MTHFR. Ha gymky aBTopiB, MyTaLlii LibOro reHa noB’si3aHi 3i
3MiHaMu coraTHOro 06MIHY Ta BUHUKHEHHSIM 1ENPECUBHUX
nopyLeHb. locnigHMK1 3pobrnmn BUCHOBOK NPO Nepcrek-
TUBHICTb BUKOPUCTAHHS FEHETUMHNX METOLIB AOCHiMKEHHS
i MPOMOHYIOTL BKMKOYAT Npenapatit (oniesoi KMCNoTh y
MeauKaMeHTO3HY cxeMy Tepanii yHinonspHoi genpecii [30].

Swetlitz N. npuceaTB cBoE AocnimkeHHs npobrnemi
ZiarHOCTUKM IENPECUBHUX PO3NajiB, 30CepeamBLLM yBary
Ha reHaepHoMy acnekTi. ABTOp NoBigoMnsie, Lo abcontoT-
Ha GinbLUICTb BUNAAKIB AENPECUBHIX CTaHIB Y YOrOBIKIB
3annWaTbC HefiarHoCTOBAHUMU, @ PU3MK BYMHEHHS
camorybcTBa cepeq; HOMoBikiB GinbLue HiXX BTPUY BULLWIA
MOPIBHAHO 3 TaKUM Y XiHOK. Ha ayMKy gocnigHuka, nesHi
couiarnbHi KOHCTPYKTU CTatloTb (hakTopoM MeTaMopdo3y
KNiHIYHOI KapTUHW AenpecyBHNX PO3NajiB Yy YOMOBIKIB.
Came Tomy HaronoLLeHo Ha HeobxigHOCT aganTauii kpuTe-
piiB AENpeCcrBHUX PO3najis, 3BaXxatoun Ha CTaTb XBOPOTO,
Ta po3pobneHHs MeTogiB 00’eKTUBI3aLi 4iarHOCTUYHOrO
npouecy [31].

BuipilueHHs npobnemu HU3bKOi AiarHoCTUKY Aenpecys-
HUX pO3nagiB KONeKTVB aBTopiB Ha Yori 3 J. Martin 6auatb
Yy po3pobneHHi i iMnnemeHTaLii iHCTPYMEHTIB CaMOOLLHI0-
BaHHS — Yek-NUCTIB. FK iXHi NnepeBary aBTopy BU3HAYaKoTh
Te, LU0 BUKITKOUYEHO HEODXIOHICTb 3amyyeHHst crewianicTis i3
MCUXIYHOTO 300POB’'A ANS YTOHYHEHHS AiarHo3y (Crpusie Cko-
POYEHHI0 BUTPAT Y)XE Ha eTani iarHOCTVKM), @ TaKoX BUCOKY
YyTIMBICTb | CNELMIYHICTb NOPIBHAHO 3 HAMMOLLMPEHILLIN-
MU MeTofiamu (SIK-OT AiarHOCTUYHE iHTepB'to). HanbinbLuy
LiHHICTb AiarHOCTUYHI IHCTPYMEHTH, Wo nepenbayaioTb
ABTOHOMHE OLHIOBAHHS MCUXIYHOTO CTaTyCy, MatoTb 4151
BU3HAYEHHS AMHAMIKM NCUXONATONOrYHMX po3nagis nig
BMN/YBOM TepaneBTUYHUX NPOLEayp, ane He Ans NepBuH-
HOI JiarHOCTWKW LMX CTaHiB, OCKIMbKM Lii IHCTPYMEHTU He
BiZNOBIAAIOTb Ha 3aNUTaHHS (IOriYHe Micrns BCTAHOBMEHHS
Oyab-sKoro aiarHo3y) npo Te, Wwo pobutu aani. Came Tomy
HEODXiZHUM 3anMuLIAETbCs 3amnyyeHHs nikaps-neuxiatpa
abo iHworo cneujanicta [32].

Cole S. i Raju M. BcTaHOBUMW, LU0 GinbLuicTb BUNAZKIB
[enpecuBHUX pos3nagiB BUSBNAIOTL i NiKylOTb Ha eTani
NepPBUHHOI MeayKo-CaHiTapHoi gonomoru [33]. Y TeHaeHuii
[0 NOKNafaHHs! BiAnoBiganbHoCTI WoAo KypaLlii baraTbox
ncuxiaTpuyHUX XBOPUX Ha CiMeNHUX fikapi aBTopu Bba-
yatoTb HU3Ky i mepesar, i obMexeHb. 3 ogHoro Boky, Tak
MOXHa OXONUTM BinblLUy KinbKiCTb OCIO | BUSBUTU cepeq
HWX XBOPUX i3 IENPECVBHUMI po3nazgamu; 3 iHOoro 6oKy,
OKpEeMi KNiHI4YHi BapiaHTM TaKnX CTaHiB Nikapi OLiHIOTb He-

npaBuWIbHO, BHACMIAOK LibOr0 XBOPI HE OTPUMYIOTb Hanex-
HOI AiarHOCTVKM 1 aAeKBATHOTO NiKyBaHHS. PO3B’si3aHHAM
LIbOrO MUTaHHS, Ha AYMKY aBTOpIB, MOXe By T NiABULLEHHS
OCBIYEHOCTi CiMerHMX nikapis o0 AndepeHUiHoi Aai-
arHOCTMKM [ENPECHBHUX CTaHiB 3 0COOIMBUAM aKLEHTOM
Ha AiarHOCTUYHOMY IHTEPB'l0, @ HE BUKOPUCTaHHI NuLle
dhopmarnbHUX ONUTYBaNbHWKIB.

JocnigHukn Takox 3ayBaxytoTb, LLO Nig Yac AiarHoc-
TWMYHOI Becian nikapsM BaXIMBO YHUKATV BUKOPUCTAHHS
(pas, fKi MOXyTb JOAATKOBO CTUrMaTU3yBaTu nauieHTa
ab0 3HEUiHMTW BaXIMBICTb (DI3NYHUX CUMMNTOMIB, Ha SKi
BiH CKapxuTbca. Ha npuknapi XBoporo Ha coMaTu3oBaHy
[ENPECito aBTOPK NOSICHIOKTL: OLHIOKYK (i3nyHI ckapru
nauieHTa, SKUiA MPUALIOB Ha KOHCYMbTaLito 4O CiMENHOro
nikaps, Ik NPOSIBU MEHTaNbHX NOPYLLEHb, Criejanict Moxe
HeCBiOMO CMPOBOKYBAT Pi3KE 3HVKEHHS KOMNMAEHTHOCTI
Ta noripwuTy nepebir aenpecrBHoOro posnaay. Tomy nikap
noBuHeH OyTn pobpe 0bisHaHUM Lwogo eTionorii Luux no-
pyLUEHb, W06 MaTh MOXIUBICTb paLiOHANbHO MOSICHUTY
X mawjieHToBi.

Okpemy yBary asTopu NpUAINUAM eMOLiiHOMY KOM-
MOHEHTY CifNKyBaHHS nikapsi Ta XBOPOro Ha AenpecyBHUIA
po3nag. BctaHoBuw, WO, OnaHyBaBLLM METOAMN BUPXKEHHS
emnarii, cnewjianicT MOXyTb MOKPALLMTV CAMONOYYTTS Ma-
LieHTiB, 3a0€3ne4nT edeKTUBHIIA piBEHb TEPANEBTUYHOM
naptHepcTBa. Cepen HaBMYOK eMMATUYHOMO pearyBaHHs
LOCHIAHWKN PO3PIisHSATL pedbriekcito, neritumisavito, nig-
TPWUMKY, NAPTHEPCTBO Ta nosary.

MokasaHo, WO AiarHocTKa AENpPecuBHUX posnagis
Ha NEPBUHHIN NaHLi ycknagHeHa e W TUM, Lo nikapi
3aranbHoi NPaKTWKW CXWIbHI NepebuBaTy nawieHTa, Konm
TOW NOBIAOMASIE NPO CBOI NepexuBaHHs abo ckapru.
Tak, JOCMiQHWKW BCTAHOBWMM, WO B CEPeaHbOMY Iikap
nepebvBae naujieHTa koxHi 18 cekyHa. Lle 3ymoBneHo He
0coBnMBOCTAIMM 0COBUCTICHOTO pearyBaHHsi BHACTigoK Npo-
thecinHoi pedopmalii Ta BUCHaXeHHs NikapiB, a 0brpyH-
TOBaAHO OpraHi3aLiiHMN OOMEXEHHSIMW — pernameHToM
TpuBanocTi koHcynbrauii [33].

Y pocnigxeHHi O. |. KaTepeHuyyka BUMBYEHO POfb
CiMeyHOro nikapsi y AiarHoCTuLi AenpecuBHUX NOpYLLEHb
ceper KOHTUHIEHTY KapaionoriyHynx XBopux. BcTaHoBReHo,
Lo koMGiHaLis cepLeBoi HeAOCTaTHOCTI Ta AENPECUBHUX
pO3nagiB € Aye MOLUMPEHOH, HETAaTUBHO BNMWBAE Ha SKICTb
NiKyBaHHS COMaTUYHOTO 3aXBOPIOBAHHS!, NPU3BOANUTL [0
3HWKEHHS KOMMMNAEHTHOCTI XBOPKX. TOMY aBTOp BBaXae
HEODXiAHUM LLIOHAMEHLLE CKPUHIHTOBE JAOCTIIXEHHS 3 BU-
KOPUCTaHHSAM [iarHOCTUYHWX IHCTPYMEHTIB A5 BUSIBMEHHS
[enpecuBHNX NPOSIBIB Mif YaC KOHCYNBTYBaHHS XBOPYIX, K
MatoTb 03HaKV cepLieBoi HepgocTaTHocTi. OTxe, Haronolue-
HO Ha BaXTBIl POIi NEPBUHHOI NaHKV MEANYHOT AONOMOTU
Y BUPILUEHHI MUTaHHS LWOAO HEAOCTATHBOI AiarHOCTWKM
fenpecyvBHKX poanagis [34].

[MTaHHIO KOMNMAEHCY B TEPaNEBTUYHMX BiZHOCUMHAX
MiX nikapem i nauieHTamu 3 LenpecyBHUMM po3nagamu
npucesTIv ceoto poboty H. A. Mapytai [l. A. XXynaHosa.
ABTOpPW BCTAHOBWIN, LLO AN XBOPUX HA PEKYPEHTHY Ae-
NPECito 3 BUCOKMM MOKA3HMKOM MPUXWUABHOCTI 40 Tepanii
TWNOBVMM € TPUBOXHA aKLIEHTYaLlisl, BHYTPiLLHSA noTpeba y
3[10pOB’I Ta OCBITi, BUCOKWI piBEHb CoLianbHOi aganTaLii.
Cepep ocobucTicHx 0COONMBOCTEN XBOPUX Ha Liei BapiaHT
[enpecvBHOTO Po3nagy 3 HU3bKM PIBHEM afanTallii aBTopu
BW3HAYMNM aKLEeHTYaLito 3a 30yAnNMBUM TUMOM, HaaMipHY
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notpeby B MaTepiansHoMy Griaronomnyyyi Ta HU3bKiA piBeHb
covjanbHO-NcuxonoriyHoi aganTauii. 3asHauumo, Lo ui
0COBNMBOCTI BIZPI3HANUCH Y XBOPWX Ha Pi3Hi BapiaHTy
[enpecuBHUX nopyLeHb. Tak, y xsopux Ha MOE Bucoki
MOKa3HMKM KOMMIAEHTHOCTI aCOLLIOITLCA 3 aKLEeHTYyaLlieo
3a NeAaHTUYHUM TUMOM, BHYTPILLHBO NOTPebolo B Mig-
TPUMaHHIi CTaHy 300POB’s Ta JOCTaTHIM piBHEM COLlianbHOT
apanTauii; y nauieHTiB i3 HU3bKOK KOMMMAEHTHICTIO — ak-
LieHTyaLjielo 3a atpeKTUBHO-PUTiHMM TUMOM, NoTpeboto B
AKTUBHIl 4iSNbHOCTI, HE3aNEXHICTIO Bif, 30BHILLHIX hakTopiB
i couianbHot AezaganTauieto [35].

Mpobrnemy AiarHOCTUKM AeNPeCcyBHUX MOpPYLLIEHb BU-
B4anm Takox E. |. Fried et al. [36]. [ocnigHnky BCTaHOBKNMK,
Lo KpuTepii Aenpecii y [liarHoCTUYHOMY KepiBHWLTBI 3 NCu-
Xi4HUX po3nagiB M'ATOro Nepernsay CyTTEBO BiOpi3HATLCS
Bifl TX, IO HaBeAeHi B HANMOLUMPEHILLMX [iarHOCTUYHUX
onuTyBanbHKKax. ABTOPY NPOMOHYIOTL anbTEPHATUBHUN
nornsg Ha Agenpecii. 3rigHo 3 iIXHLOK rinoTE3010, Aenpe-
Cisl — He cTanuii CTaH, a AMHaMiYHa cuctema CUMMTOMIB,
LLIO MOCTINHO B3aEMOAi0Tb. [oCnigHMKM HaBenu npuknag
TaKoro B3a€MO3B'sI3KY: TUMOBI ANs AENPECUBHIX PO3nagis
iHCOMHIYHI MPOSIBU MOXYTb BUKIUKATU 3HWKEHHS aKTUB-
HOCTi Ta BUCHaXXEHHS, 8 OT>Ke NPU3BOAMTM 40 BTpaTH 34aT-
HOCTi 40 KOHLEeHTpaLii yBaru. Pesynstatom po6oTu rpynm
aBTOPIB CTaB [iarHOCTUYHWIA IHCTPYMEHT, Lo nepenbdadae
OLiHIOBAHHS IHTEHCWMBHOCTI 28 AenpecyBHUX CUMMTOMIB,
3-MOMIX SIKUX PO3PI3HSAIOTb LIEHTPanbHi Ta pakynsTaTvBHI.
3ayBaxuMo, Lo AK OAWH i3 LeHTpanbHUX AenpecuBHIUX
CYMMTOMIB aBTOPW BU3HAYMIM TPUBOTY, SKY TPAAWLLIHO He
BBaXKal0Tb 03HAKOI0 AenpecuBHoro posnagy [36].

B akTyanbHin pepakuii YHichikoBaHOro kniHiyHOro
NPOTOKOMY 3 HaAaHHS NEPBUHHOI Meau4HOi JOMOMOru
nauieHTam i3 genpecieto (gani — Mpotokon), Sk Bu-
KOPUCTOBYHOTb B YKpaiHi, pekOMeHAOBaHO 3fiiCHI0BATM
LinecnpsiMoBaHy AiarHOCTUKY HasiBHOCTI AenpecuBHOI
CUMMTOMATWKMN InLLEe 0cobaMm i3 rpynu puaniky, a 3aranbHui
CKPWHIHr yCiM navjieHTam, ki 3BepTaroTbCst 38 MEOUYHO
[0MOMOTOH0, BU3HAYEHO K HeaoLinbHMIA [37]. ABTOpM AOKY-
MEeHTa peKOMEeHZYHTb 3aCTOCOBYBATU METOAVKY €TaNHOM
aHKEeTYBaHHS, IO Hacamnepern nepenbadae BUSIBNIEHHS
[enpecuBHOI CUMMNTOMATUKK, | BXe MOTIM — OLiHIOBaHHSI
Ti TkkocTi. Takui nigxig NOKNWMKaHWA onTuMisyBaTi Ta
MPULLBMALLUTI AiarHOCTUKY Aenpecii.

Y lNpoTokoni HaBeaeHo KpuTepii, 3a AKUMK STikap 3aranb-
HOI MPaKTVKN MOXe BU3HAYWTU NawjieHTa Ao rpynu pusmnky
BUHWKHEHHS AENPECUBHMX CTaHiB. [1o LUKX KpUTepiiB Hane-
XaTb HECTPUATIVNBUA CIMENHMIA aHaMHe3 3 BiJOMOCTSIMM
MpO NCMXiYHI NOPYLUEHHS (He nuLe adheKTUBHOTO CrekTpa)
y 6rv3bkyx poaydiB XBOPOTo, AaHi Npo enisoam adeKTUBHUX
MopyLLEHb, LLO 6y BXXUTTI NaLjieHTa A0 LbOro Yacy, XPOHiYHi
comMaTuyHi Ta/abo HeBPOMOriYHi 3aXBOPHOBAHHS, LLO MPU3BO-
OSTb [0 3HAYHOTO SHKEHHSI SKOCTI XWUTTS, BiGOMOCTI Npo
CWMbHI NCYXOEMOLLiMHI NOTPSCIHHA (TPVBana peakLis BTpaty
6r113bKOI NMIAWHY TOLLO), BIACYTHICTb COLianbHOIO OTOYEHHS
abo 1oro HeCNpUSATAMBICTD, CTilKa BTpaTa NpaLe3aaTHoCTi.
Okpemy yBary, Ha JymMKy aBTOpiB, BapTO MPUAINATM BUSB-
TNeHHt0 cepe ocib i3 rpynu pusmKy TUX, XTO Mae CyiluaanbHi
TEHAEHLi (ByMKM Npo BYMHOK 260 [OCBIA CKOEHHST) — BaroMMX
MapkepiB HasBHOCTI AENPECUBHOTO CTaHy.

|HLLe BaXIIMBE NUTAHHS, BUPILLEHHS SIKOTO, HAa AYMKY
aBTOpIB, NOKMaeHe Ha CIMENHWX JlikapiB, — OLiHIOBaHHS
pu3vkiB Hebe3neyHnx ail nauieHTa, WO 3arpoxytoTb 340-
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POB'I0 Ta XUTTIO CaMOro NaLlieHTa Ta OTOYYKYMX. AKLLO
nikap BUPILLYE, LLO 0o NaLieHT noTpebye cneLianisoBaHoi
[0MOMOrW, BiH MyCUTb HanpaBUT XBOPOro A0 BiAMNOBIAHOMO
3aknapgy. Brim, aBTopu lNpoTokony nepenbavatots, O
GinbLUICTb AjarHOCTOBAHWX BUNAAKIB AENPECHBHUX CTaHIB
3anuiiaTumycs no3a yearoto nikapis-ncuxiatpis, i XBopi
OypyTb OAEepKyBaTK NikyBaHHS Ha NEPBUHHINA NaHLi.

3asHaummo, LU0, 3rigHo 3 MpoTOKONOM, Came CiMeHII
nikap NoBMHEH 3abe3neynTu iHpopMaLifHWIA CynpoBia na-
LieHTa Lwono nepebiry Ta nikyBaHHS NCUXIYHUX MOPYLUEHD,
[aTh nopagn Npo BHECEHHS 3MiH Y XapyyBaHHs, nobyr,
CTWIb XKUTTS1, OCTYMHO MOSICHUTM OCOONMBOCTI Ta NpaBuna
NPUIAMaHHA MeAMKaMEHTIB, KOMMNETEHTHO BiAMOBICTY Ha BCi
3annTaHHS, NOB'S3aHi 3 BUSIBIIEHUM CTAHOM.

Y LbOMYy [OKYMEHTI HaroroLIeHo Takox Ha Heobxia-
HOCTi AOAATKOBMX iHCTPYMEHTaMNbHWX AOCTIIXEHb XBOPKX
Ha AenpecuBHI CTaHw, WO CNPSAMOBaHi nepeayciM Ha an-
(hepeHLiiHy giarHOCTUKY 3 AenpecBHO CUMMTOMATUKOI0
OpraHiYHOro NOXOMKEHHS. [10 TakuX AiarHOCTUYHWX METOAIB
Hanexatb EEI, MPT, KT, ynerpassykosa gonneporpadis
Ta iHLi Npouenypy, WO 3a3Bnyail 34iNCHIoTb Y Npodinb-
HWX 3aKnafax (Ha BTOPWHHIN NaHLi MeaUYHOi AONOMOrH).
Oxpemo asTopu MMpOTOKOMY HAroMOLLYIOTb, LU0 XOAHWI i3
LOCTYMHMX IHCTPYMEHTANbHUX METOAIB OOCNILKEHHS He
MOXeE 3aMiHUTL KIiHIYHe OLiHIOBaHHS NCUXIYHOMO CTaTycy
XBOPOrO, a NuLLIe AOMOBHIOE NOr0, POBUTL AiarHOCTUYHNIA
NPOLEC LWBMALLNM i HAZINHILWXM.

[MiacymMoBYHOUM @Hani3 YUHHOTO BITYM3HSAHOTO KMiHIYHO-
r0 MPOTOKOMNY MEeANYHOI 4OMOMOTU, 3p0OMM BUCHOBOK, LLIO
JiarHocTuKa Ta nikyBaHHs BUNagKiB nerkoi Ta noMipHoi Ae-
npecii (ZenpecyBHOTO Ta TPUBOXHO-AENPECHBHOTO CUHAPO-
My) BignoBigae koMneTeHLii NnikapiB 3aranbHoi NpaKTUKN.
Tomy 0br'pyHTOBaHUMU € Taki NpoeciiHo-kBanidikaLliiHi
11 0COBMCTICHI BUMOTU, LLIO BUCYBAIOTb 10 LX CriewjianicTis:
rmMubOKi 3HaHHS LLOAO NaToreHe3y MCUXIYHUX po3nagis,
ocobnmeocTen nevrxodapmakoTepanii, EMIaTUYHICTb i pe-
CYPCHICTb A1 HANaroMKeHHS KOMMIAEHTUX BiHOCKH i3 na-
uientamu. o Hegonikis MpOTOKOMy HANEXMTb BiACYTHICTb
BKa3iBOK LLIO[0 3aX0ZiB 3 OLiHIOBAHHS PU3WKIB NOBTOPEHHS
AenpecuHux enisoais npu MIOE, a Takox HegocTaTHs yeara
[0 MeTopiB HeMPOKhi3ioNOoriYHOMO AOCHIMKEHHS, LLO MatoTb
[oBoni obmexeHnin apceHan [37].

Y pocnimpkerHi H. O. MapyTn i cnisasT. cchopmynsoBaHo
LiarHOCTUYHI KpuTepii AenpecuBHUX PO3nagis, WO MakTb
OyTV BpaxoBaHi Ha KOXHI i3 NMaHOK HaZaHHs MeAUYHOI
[Aonomoru. Tak, rofloBHUM 3aBAaHHAM JTikapiB Ha NePBUHHIN
(HecnevjanisoBaHii) NaHLji € BU3HA4YEHHS 0COONMMBOCTEN
KNiHIYHOT KAPTUHK aKTYyanbHOro CTaHy XBOPOTO, LLO nepea-
6avyae OLiHIOBaHHS BUpaxeHOCTi atheKTMBHOI, BOMbOBOI,
KOTHITMBHOI, MOTOPHOI Ta COMaTUYHOI CEMIOTUKM (OMCCOM-
HiYHi NPOsiBK, pO3naan xapyyBaHHs, BTpata Macu Tina uv
MOPYLUEHHSI CeKCyarbHOI PyHKLT, NiaBuULLEHa BTOMITIOBa-
HICTb TOLLO). 3aBAaHHS BTOPUHHOI (CneLjjanidoBaHol) NaHKu,
Ha lyMKy aBTOpIB, 3HAYHO LKpLLe, nepeadayae OLliHKBaH-
Hst 0cobnmBocTen nepebiry 3aXBOPHOBAHHS, OMO TSHKKOCTI
Ta hakTopiB, SKi Ha Lie BNMBaloTb. Ha TpeTuHHOMY eTani
HaZaHHs MeauyHOI ONOMOTY LIbOMY KOHTUHTEHTY XBOPUX,
Ha MKy aBTOpIB, MatoTb OyTU OLHEHI TOHLLi MCUXOMOTiYHi
KOHCTPYKLIii: NpeayncrnosunLyiiiHi nepcoHornorivHi ocobnmeocTi,
apceHan KoniHr-cTparerin Towo. Haykosa poboTa aBTopiB
KOHLeNTyasibHO BU3HAYae BEKTOP AiarHOCTUYHOIO NpoLecy
Ha KOXXHOMY 3 eTaniB HaaHHs! MeauyHoi gonomoru [38].
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3 AyMKOI0 NPO YMManuii NoTeHuian NepBUHHOI Meay-
KO-CaHiTapHOi ONOMOMY Y BUPILLIEHHI MUTAHHS iarHOCTUKM
Ta, Hacamnepes, Tepanii 4enpecuBHKUX po3nagis noro-
[KyeTbes konektu asTopis Ha yoni 3 T. O. Mepuesoto.
Min pepakuiero aBTOPKM YKNageHO HaBYarbHWiA NMOCIOHMK
ANnA nikapis 3aransHoi NPaKTUKW, 4e HaBe4eHO anropuTm
Zi cneuianicta y pasi BUSIBNEHHs AENpPeCBHOO XBOPOTO.
ABTOpM MPOMOHYIOTb CIMEHWM Nikapsim BpaTth y4acTb y
peabinitaLii KOHTUHIEHTY XBOPWX i3 AENPECUBHUMM PO3-
nafamu, KpiM Ha3BaHWX paHille MYHKUA OiarHoCTUKW Ta
Tepanii. Y nocibHWKy He onMcaHo KOHKPETHI IHCTPYMEHTH
ANS 30iiCHEHHs peabiniTauiiHux 3axogis, i LUe cBiguUTb
PO BTOPUHHY ponb fikapiB 3aranbHOi NPaKTUKK Y LIbOMY
MpoLeCi, OCKINMbKM BOHW Mal0Tb CTEXMTU 33 BUKOHAHHSAM
XBOPVM NpK3Ha4eHb NpodinbHUX cnewianicTis [7].

BucHoBKH

1. Mpobnema fjarHOCTVKM Ta NikyBaHHS AENPECUBHUX
poanagis, 0cobnuBo B Cy4acHUx yMoBax, € npeaMeTom
HayKOBOrO MOLUYKy 6araTbOX JOCMIAHMKIB Y BCbOMY CBITI.
Lito npobnemy HamararoTbCs BUPILLMTY LINSIXOM aBToOMa-
TU3auii (Hanpuknag, i3 3any4eHHsAM TEXHOMONIN LUTYYHOro
iHTenekTy) Ta 0B'eKTMBI3aLii (BUKOPUCTOBYHOUM HEMPOBI3Y-
anisauiiHi, Helipodpisionoriyxi Ta GioximMivHi MeToaw).

2. KnacuyHuit MeTog CTPYKTYpOBaHOro abo HaniBCTpyk-
TYPOBAHOTO HTEPB'IO K IHCTPYMEHT JiarHOCTWKM KMiHIYHOT
Jenpecii 3anuLIaeTbCa OOHUM i3 HANMOLUMPEHILLNX, ane
Mae neBHi 0OMEXeHHs Ta Hegoniku. HaibinbLu cyTTeBuMin
i3 HUX — 3Ha4YHa Cy0'eKTUBHICTb METOZY Ta 3aNEeXHICTb Bif
CMPUAHATTA CriewianicTa, Sk 3AiNCHI0E AiarHoCTuky. Lie
00I'PYHTOBYE HU3bKY YYTIMBICTL | CNeUUdIYHICTb MeTopy.

3. [iarHocTuka Ta nikyBaHHs BUNaAKiB nerkoi Ta nomip-
HOi Aenpecii HWHI BiBNoBiZae kOMNeTEHLi NikapiB 3aranbHoi
npakTuku. Lie o6rpyHTOBYE HU3KY NpodeciitHo-kBanidika-
LiINHWX T2 0COBUCTICHMX BUMOT, LLIO CTaBNSATb 40 LMX creLyi-
arnicTiB (3HaHHS LLOAO NaToreHesy AenpecuBHIX PO3nagis,
ocobnmeocTeit hapmakoTepanii, HaBUYKN HanaromKeHHs!
KOMMINAEHTHWX BIBHOCYH i3 NaLieHTamu).

4. Ockinbku fiarHOCTMKa Ta NepBUHHa Tepanis genpe-
CUBHVIX CTaHIB € KOMNETEHLIIEI NEPBUHHOI NaHKV MeaNYHOT
ZOMOMOTU, HaA3BUYAMHO BXKIMBO MOCTIAHO NOKPaLLyBaTH
METOZ0r10rYHE 3abe3neyeHHs1, po3pobnsTy NOKPOKoBi arn-
TOPUTMM JiarHOCTUKW Ta KypaLlii XBOpUX i3 AenpecuBHUMM
cTaHamu. Haronocymo Ha BigCyTHOCTI iHdhopmaLii Wwoao
3axoAiB OLiHIOBAHHS PU3WKIB NOBTOPEHHSI AEeNPECHBHUX
€ni30fiB, a TaKOX Ha HEOOCTATHIN yBasi 10 METOLIB Hel-
poci3ionoriYyHoro AOCMIAKeEHHs, IXHbOMY 0OMexeHoMy
apceHani.

5. lonoBHe 3aBOaHHs nikapiB Ha NEpPBUHHIN (Hecnewi-
ani3oBaHiit) NaHLi — BU3HaYeHHst 0coBnMBOCTEN KNiHIYHOT
KapTUHK aKkTyanbHOro CTaHy XBOPOro, Lo nepeabayac ovi-
HIOBAHHS! BUPAXeHOCTi ad)eKTUBHOI, BOTbOBOI, KOTHITUBHOI,
MOTOPHOI Ta COMaTU4HOI CEMIOTUKM (AUCCOMHIYHI NPOsiBY,
po3naamn xapyyBaHHsl, BTpata Macu Tifa UM NOpYyLUEHHS
ceKcyanbHOI (OyHKLIT, MigBuMLLEHa BTOMMIOBAHICTb TOLLO).
3aBaaHHs BTOPUHHOI (CrieLlianisoBaHo ) TaHK1 — OLiHIOBAH-
Hs1 0cOBNMBOCTEN Nepebiry 3aXBOPIOBAHHS, 0T TSHKKOCTI
Ta (hakTopiB, SKi Ha Le BNBatOTh.

6. MNepcnekTMBHUM HaNPSIMOM MOKPALLEHHS AiarHOCTy-
KU Ta OLHIOBaHHSA €heKTUBHOCTI TepaneBTUYHMX 3ax04iB
y pamkax Kypauii XBopux i3 genpecieto (KpiM KnacuyHux

MNCUXOAIarHOCTUYHNX IHCTPYMEHTIB) € po3pobrneHHs Ta
BWKOPWUCTaHHS €TOMOrYHUX, HEMPOI3ioNoriyHMX METOAIB
JocnimkeHHs ans 06’ekTyBI3aLi BUSHAYEHHs CTaHy XBO-
pOro Ta BUKIKOHYEHHS CYD'eKTUBHOIO hakTopa CpUIHATTS
cnewianictom naLieHTa, a TakoX CUMMNTOMIB aHO30rHO3ii Y
arpaBaLii.

KoHdpnikT iHTepeciB: BiACyTHIl.
Conflicts of interest: authors have no conflict of interest to declare.

Haaifwaa po pepakuii / Received: 13.11.2023
Nicas poonpautoBakHa / Revised: 30.11.2023
CxBaneHo Ao Apyky / Accepted: 06.12.2023

BiaomocrTi npo aBTOpIB:

Miany6HUA B. A., A-p MeA. Hayk, npodecop kad. ncuxiatpii,
necuxoTepanii, 3aranbHOI Ta MeAMYHOI MCUXOAOTT, HAPKOAOTii Ta
CEeKCoAOriT, 3anopisbkuii AepXaBHUI MEANKO-GapMaLIEBTUYHMIA
yHiBepcuTeT, YkpaiHa.

ORCID ID: 0000-0001-9371-9855

Xomiupkuii M. €., A-p Mea. Hayk, npodecop kad. ncuxiatpi,
ncuxotepanii, 3araAbHOI Ta MeAUYHOT NCKUXOAOTT, HAPKOAOTiT Ta
CEeKCoAOrii, 3anopisbknil AepXaBHUI MEAUKO-GapMaLLEBTUYHMIA
yHiBepcuTeT, YkpaiHa.

ORCID ID: 0000-0002-8622-6718

Information about the authors:

Pidlubnyi V. L., MD, PhD, DSc, Professor of the Department of
Psychiatry, Psychotherapy, General and Medical Psychology,
Narcology and Sexology, Zaporizhzhia State Medical and
Pharmaceutical University, Ukraine.

Khomitskyi M. Ye., MD, PhD, DSc, Professor of the Department
of Psychiatry, Psychotherapy, General and Medical Psychology,
Narcology and Sexology, Zaporizhzhia State Medical and
Pharmaceutical University, Ukraine.

References

1. Gong Q, He Y. Depression, neuroimaging and connectomics: a se-
lective overview. Biol Psychiatry. 2015;77(3):223-35. doi: 10.1016/}.
biopsych.2014.08.009

2. Evans-Lacko S, Aguilar-Gaxiola S, Al-Hamzawi A, Alonso J, Benjet
C, Bruffaerts R, et al. Socio-economic variations in the mental health
treatment gap for people with anxiety, mood, and substance use dis-
orders: results from the WHO World Mental Health (WMH) surveys.
Psychol Med. 2018;48(9):1560-71. doi: 10.1017/S0033291717003336

3. CuiR. Editorial: A Systematic Review of Depression. Curr Neurophar-
macol. 2015;13(4):480. doi: 10.2174/1570159x1304150831123535

4. McCarron RM, Shapiro B, Rawles J, Luo J. Depression. Ann Intern Med.
2021;174(5):ITC65-80. doi: 10.7326/AITC202105180

5. Mykhaylov BV. [Problems of depressive disorders. A hypothesis of
appearance]. Ukrainskyi visnyk psykhonevrolohii. 2012;20(4):53-5.
Russian. Available from: https:/nbuv.gov.ua/UJRN/Uvp_2012 20 4 15

6.  Monroe SM, Anderson SF, Harkness KL. Life stress and major depres-
sion: The mysteries of recurrences. Psychol Rev. 2019;126(6):791-816.
doi: 10.1037/rev0000157

7. Pertseva TO, Kuiumchian MS, Yurieva LM, Dukelskyi OO. [Diagnosis,
therapy and rehabilitation of persons who have experienced psychoso-
cial stress and patients with depression in medical institutions providing
primary care]. Dnipro, Ukraine: Kros-Prynt; 2018. 172 p. Ukrainian.
Available from: https://repo.dma.dp.ualid/eprint/4058

8.  Baybarak NA. [Clinical and typological variants recurrent depressive
disorder with long flow course]. Ukrainskyi visnyk psykhonevrolohii.
2012;20(1):34-9. Ukrainian.

9. Chugunov VV, Kireeva EN. [Medical and psychological predictors
of prodromal period of repeated episode of major depressive
disorder]. Zaporozhye medical journal. 2014;(3):71-6. Russian.
doi: 10.14739/2310-1210.2014.3.26035

10.  YangJ, Zhang M, Ahn H, Zhang Q, Jin TB, Li|, et al. Development and
evaluation of a multimodal marker of major depressive disorder. Hum
Brain Mapp. 2018;39(11):4420-39. doi: 10.1002/hbm.24282

11.  Achalia RM, Jacob A, Achalia G, Sable A, Venkatasubramanian G, Rao
NP. Investigating spontaneous brain activity in bipolar disorder: A rest-

Zaporozhye medical journal. Volume 26. No. 1, January — February 2024


https://orcid.org/0000-0001-9371-9855
https://orcid.org/0000-0002-8622-6718
http://10.1016/j.biopsych.2014.08.009

http://10.1016/j.biopsych.2014.08.009

https://doi.org/10.1017/S0033291717003336
https://doi.org/10.2174/1570159x1304150831123535
https://doi.org/10.7326/AITC202105180
https://nbuv.gov.ua/UJRN/Uvp_2012_20_4_15
https://doi.org/10.1037/rev0000157
https://repo.dma.dp.ua/id/eprint/4058
https://doi.org/10.14739/2310-1210.2014.3.26035
https://doi.org/10.1002/hbm.24282

Ornsaam

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3anopisbkuin MeguuHnii xypHan. Tom 26, Ne 1(142), ciueHb — notuit 2024 p.

ing-state functional magnetic resonance imaging study. Indian J Psychia-
try. 2019;61(6):630-4. doi: 10.4103/psychiatry.IndianJPsychiatry 391_19
Vatutin NT, Kalinkina NV, Kartamysheva YV, Khristichenko MA, Yesh-
chenko YV. [Depressive disorders and chronic heart failure]. Ukrainian
Journal of Cardiology. 2013;3:117-24. Russian. Available from: https:/
nbuv.gov.ua/lUJRN/Ukzh_2013_3_17

Zdoryk IF. [Clinical and psychopathological characteristics of depressive
disorders in women suffering from hypertension]. Ukrainskyi visnyk
psykhonevrolohii. 2013;21(4):83-6. Ukrainian. Available from: http://
uvnpn.com.ua/arkhiv-nomeriv/2013/tom-21-vipusk-4-77/kl-n-ko-
psikhopatolog-chn-osoblivost-depresivnikh-roz-lad-v-u-zh-nok-yak-
strazhdayut-na-g-perton-chn

Mykhailova E, Proskurina T, Mitelyov D, Matkovska T. [Innovative
approaches to the diagnosis and prevention of depression in children].
Actual Problems of Pediatrics, Obstetrics and Gynecology. 2013;2:10-2.
Ukrainian. Available from: https://ojs.tdmu.edu.ua/index.php/act-pit-pe-
diatr/article/view/6682

Loboyko Ol. [Depressive disorders of the patients with vegeta-
tive dysfunction syndrome]. Ukrainskyi visnyk psykhonevrolohii.
2013;21(4):94-8. Russian. Available from: https://uvnpn.com.ua/upload/
iblock/479/4798b3d3e8f41639779f0d7fd091295d.pdf

Gryn EV. [Pathomorphosis of major depressive disorders and their
relationship with biological rhythms]. Ukrainskyi visnyk psykhonevrolo-
hii. 2012;20(4):32-5. Ukrainian. Available from: https://uvnpn.com.ua/
upload/iblock/9a4/9a4599cc879d99650d 1f04eafc0f6b59.pdf
Kozidubova VM. [Age features of pathopsychological symptom group
at depressive states of various genesis]. Problems of uninterrupted
medical training and science. 2013;2:35-7. Russian. Available from:
https://nbuv.gov.ua/UJRN/Psmno_2013_2_10

Rachkauskas GS, Vlysochyn YV, Chebotarov IV. [Clinical and psy-
chopathological characteristics of somatized depressive disorders
in adolescence]. Ukrainskyi visnyk psykhonevrolohii. 2014;22(2):116-
9. Ukrainian. Available from: https://uvnpn.com.ua/upload/
iblock/453/45345731055715e1ee91f31165a3e131.pdf

Chou PH, Lin YF, Lu MK, Chang HA, Chu CS, Chang WH, et al.
Personalization of Repetitive Transcranial Magnetic Stimulation
for the Treatment of Major Depressive Disorder According to the
Existing Psychiatric Comorbidity. Clin Psychopharmacol Neurosci.
2021;19(2):190-205. doi: 10.9758/cpn.2021.19.2.190

Yan WJ, Ruan QN, Jiang K. Challenges for Artificial Intelligence in
Recognizing Mental Disorders. Diagnostics (Basel). 2022;13(1):2.
doi: 10.3390/diagnostics13010002

Bilostotska ZI. [Principles of diagnosis and differential diagnosis of de-
pressive disorders in the rural inhabitants]. Ukrainskyi visnyk psykhon-
evrolohii. 2007;15(3):33-6. Russian. Available from: https://uvnpn.com.
ua/upload/iblock/a26/a26171129c82e5be6elec5e736169190.PDF
Panko TV. [Depressive disorders: clinics, diagnosis and a differ-
ential therapeutic approach]. Ukrainskyi visnyk psykhonevrolohii.
2012;20(4):98-105. Ukrainian. Available from: https://uvnpn.com.ua/
upload/iblock/bbe/bbe8ad8d41886237aaf1f44980d54c8e.pdf
Westhoff-Bleck M, Winter L, Aguirre Davila L, Herrmann-Lingen C,
Treptau J, Bauersachs J, et al. Diagnostic evaluation of the hospital de-
pression scale (HADS) and the Beck depression inventory |l (BDI-II) in
adults with congenital heart disease using a structured clinical interview:
Impact of depression severity. Eur J Prev Cardiol. 2020;27(4):381-90.
doi: 10.1177/2047487319865055

Lee YS, Park WH. Diagnosis of Depressive Disorder Model on
Facial Expression Based on Fast R-CNN. Diagnostics (Basel).
2022;12(2):317. doi: 10.3390/diagnostics 12020317
Mabry-Hernandez IR, Koenig HC. Screening and treatment for major
depressive disorder in children and adolescents. Am Fam Physician.
2010;82(2):185-6.

Sampogna G, Del Vecchio V, Giallonardo V, Luciano M, Fiorillo A.
Diagnosis, Clinical Features, and Therapeutic Implications of Agitated
Depression. Psychiatr Clin North Am. 2020;43(1):47-57. doi: 10.1016/j.
psc.2019.10.011

Hermanns N, Caputo S, Dzida G, Khunti K, Meneghini LF, Snoek
F. Screening, evaluation and management of depression in people
with diabetes in primary care. Prim Care Diabetes. 2013;7(1):1-10.
doi: 10.1016/j.pcd.2012.11.002

Smith KM, Renshaw PF, Bilello J. The diagnosis of depression:
current and emerging methods. Compr Psychiatry. 2013;54(1):1-6.
doi: 10.1016/j.comppsych.2012.06.006

Korotysh Al, Tereshchenko MF. [Experimental and psychological
diagnosis of latent depression among students]. International scien-
tific journal “Internauka”. 2016;5(1):99-102. Ukrainian. Available from:
https://www.inter-nauka.com/uploads/public/14647123961758.PDF
Velichko VI, Kudlach OI, Shelepina OA. [A study of occurrence
frequency of C677T polymorphism of the gene MTHFR and plasma
folate levels in patients with unipolar depression]. Likarska sprava.
2015;(1-2):156-7. Russian. Available from: https://repo.odmu.edu.
ua:443/xmlui/handle/123456789/6519

31.

32.

34,

35.

36.

37.

38.

Swetlitz N. Depression’s Problem With Men. AMA J Ethics.
2021;23(7):E586-9. doi: 10.1001/amajethics.2021.586

Martin J, Streit F, Treutlein J, Lang M, Frank J, Forstner AJ, et al.
Expert and self-assessment of lifetime symptoms and diagnosis
of major depressive disorder in large-scale genetic studies in the
general population: comparison of a clinical interview and a self-ad-
ministered checklist. Psychiatr Genet. 2017;27(5):187-96. doi: 10.1097/
YPG.0000000000000182

Cole S, Raju M. Making the diagnosis of depression in the primary
care setting. Am J Med. 1996;101(6A):10S-17S. doi: 10.1016/s0002-
9343(96)00395-6

Katerenchuk Ol. [The role of the family doctor in the diagnosis of de-
pression in patients with heart failure. Review and own data]. Simeina
medytsyna. 2015;(5):66-8. Ukrainian.

Maruta NA, Zhupanova DA. [Individual psychological peculiarities of
patients with depression with different levels of medication compliance].
Medychna psykholohiia. 2015;10(1):62-9. Russian. Available from:
https://www.mps.kh.ua/archive/2015/1/12

Fried El, Epskamp S, Nesse RM, Tuerlinckx F, Borsboom D. What
are ‘good’ depression symptoms? Comparing the centrality of DSM
and non-DSM symptoms of depression in a network analysis. J Affect
Disord. 2016;189:314-20. doi: 10.1016/j.jad.2015.09.005

Ministry of Health of Ukraine. [Unified clinical protocol of primary,
secondary (specialized), tertiary (highly specialized) medical care.
Depression]. Order dated Dec 25 2014 No. 1003 [Internet]. 2014 [cited
2023 Dec 21]. Ukrainian. Available from: https:/zakon.rada.gov.ua/rada/
show/v1003282-14#Text

Maruta NO, Panko TV, Fedchenko VY, Semikina QOY, Kalenska HY,
Terenkovskyi DI. [Diagnostic criteria for depressive disorders at the
stages of providing medical care]. Ukrainskyi visnyk psykhonevrolohii.
2017;25(1):135. Ukrainian. Available from: https:/nbuv.gov.ua/UJRN/
Uvp_2017_25_1_135

ISSN 2306-4145  http://zmj.zsmu.edu.ua


https://doi.org/10.4103/psychiatry.IndianJPsychiatry_391_19
https://nbuv.gov.ua/UJRN/Ukzh_2013_3_17
https://nbuv.gov.ua/UJRN/Ukzh_2013_3_17
https://uvnpn.com.ua/arkhiv-nomeriv/2013/tom-21-vipusk-4-77/kl-n-ko-psikhopatolog-chn-osoblivost-depresivnikh-roz-lad-v-u-zh-nok-yak-strazhdayut-na-g-perton-chn
https://uvnpn.com.ua/arkhiv-nomeriv/2013/tom-21-vipusk-4-77/kl-n-ko-psikhopatolog-chn-osoblivost-depresivnikh-roz-lad-v-u-zh-nok-yak-strazhdayut-na-g-perton-chn
https://uvnpn.com.ua/arkhiv-nomeriv/2013/tom-21-vipusk-4-77/kl-n-ko-psikhopatolog-chn-osoblivost-depresivnikh-roz-lad-v-u-zh-nok-yak-strazhdayut-na-g-perton-chn
https://uvnpn.com.ua/arkhiv-nomeriv/2013/tom-21-vipusk-4-77/kl-n-ko-psikhopatolog-chn-osoblivost-depresivnikh-roz-lad-v-u-zh-nok-yak-strazhdayut-na-g-perton-chn
https://ojs.tdmu.edu.ua/index.php/act-pit-pediatr/article/view/6682
https://ojs.tdmu.edu.ua/index.php/act-pit-pediatr/article/view/6682
https://uvnpn.com.ua/upload/iblock/479/4798b3d3e8f41639779f0d7fd091295d.pdf
https://uvnpn.com.ua/upload/iblock/479/4798b3d3e8f41639779f0d7fd091295d.pdf
https://uvnpn.com.ua/upload/iblock/9a4/9a4599cc879d99650d1f04eafc0f6b59.pdf
https://uvnpn.com.ua/upload/iblock/9a4/9a4599cc879d99650d1f04eafc0f6b59.pdf
https://nbuv.gov.ua/UJRN/Psmno_2013_2_10
https://uvnpn.com.ua/upload/iblock/453/45345731055715e1ee91f31165a3e131.pdf
https://uvnpn.com.ua/upload/iblock/453/45345731055715e1ee91f31165a3e131.pdf
https://doi.org/10.9758/cpn.2021.19.2.190
https://doi.org/10.3390/diagnostics13010002
https://uvnpn.com.ua/upload/iblock/a26/a26171129c82e5be6e0ec5e736169190.PDF
https://uvnpn.com.ua/upload/iblock/a26/a26171129c82e5be6e0ec5e736169190.PDF
https://uvnpn.com.ua/upload/iblock/bbe/bbe8ad8d41886237aaf1f44980d54c8e.pdf
https://uvnpn.com.ua/upload/iblock/bbe/bbe8ad8d41886237aaf1f44980d54c8e.pdf
https://doi.org/10.1177/2047487319865055
https://doi.org/10.3390/diagnostics12020317
https://doi.org/10.1016/j.psc.2019.10.011
https://doi.org/10.1016/j.psc.2019.10.011
https://doi.org/10.1016/j.pcd.2012.11.002
https://doi.org/10.1016/j.comppsych.2012.06.006
https://www.inter-nauka.com/uploads/public/14647123961758.PDF
https://repo.odmu.edu.ua:443/xmlui/handle/123456789/6519
https://repo.odmu.edu.ua:443/xmlui/handle/123456789/6519
https://doi.org/10.1001/amajethics.2021.586
https://doi.org/10.1097/YPG.0000000000000182
https://doi.org/10.1097/YPG.0000000000000182
https://doi.org/10.1016/s0002-9343(96)00395-6
https://doi.org/10.1016/s0002-9343(96)00395-6
https://www.mps.kh.ua/archive/2015/1/12
https://doi.org/10.1016/j.jad.2015.09.005
https://zakon.rada.gov.ua/rada/show/v1003282-14#Text
https://zakon.rada.gov.ua/rada/show/v1003282-14#Text
https://nbuv.gov.ua/UJRN/Uvp_2017_25_1_135
https://nbuv.gov.ua/UJRN/Uvp_2017_25_1_135

Case report

YAK 616.718.4-007-089.843-77:615.477.6:678
DOI: 10.14739/2310-1210.2024.1.291937

KAiHIYHMIM NpUKAAA BUKOPUCTAHHA BYIAELb-BYTAELLEBOT0 KOMMNO3UTY
ANA 3aMilLieHHA AedeKTy Aiadisa CTErHOBOI KiCTKU

B. M. YopHun®*A8CP B, |, MepuoB®EF

3anopisbknit AepXXaBHUN MEAMKO-GapMaLEBTUUYHKI YHIBEPCHTET, YKpaiHa

A - KOHLIEMNLLIS Ta AU3ANH AOCAIAKEHHS; B - 36ip AaHuMx; C - aHani3 Ta iHTepnipeTaLis AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHs cTaTTi;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi
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OKpeMMM HanpsiIMOM B OCTEOCUHTES3i € BUBYEHHSI MOXIMBOCTEN 3'€HAHHS YaCTUH KICTKW MICMs BUNYYEHHS NyXruHW. Tomy B
CyyacHii OHKONOriYHil opToneaii HaA3BNYaNHO aKTyanbHUM € MUTaHHS LWOAO BUKOPUCTAHHS iMNNaHTaTiB 3 MeTanis, NonimMepis i
BYIMeELI, s MaKTb BUCOKY CTIOPIAHEHICTb 3 KICTKOBOK TKaHUHOK. BUBYEHHS ByrneLEBUX KOMNO3UTHUX MaTepiania Mae BaxIu-
Be NMpaKTUYHE 3HaYeHHs, 30kpeMa B rany3i opTonesii Ta TpaBmaronorii. Taki MaTepiany MoxHa 3acTOCOBYBaTH A4S 3aMiLLieHHs!
KICTKOBMX [ed)eKTiB B OHKOMOriYHii TpaBMaTonorii.

MeTa po60oTH — BU3HA4NTN MOXIMBICTb BUKOPWUCTAHHS BYrMELIEBUX KOMMO3UTHUX MaTepianis y 3amilleHHi AedeKTy CcTerHa nicns
pesekuii NyxmHu.

KniHiuHuit BUnagok. HaBegeHo BUNagok BUKOPUCTaHHS iMMNAHTY 3 BYreLeBoro KOMMNo3MTHOro Matepiarny y nauieHTku 3 0cTeo-
CapKOMOtO NPaBOro CTerHa Ta NaTororiYHUM NeperomMom CepeaHboi TPETUHM CTerHa.

[ocnimkeHHs 3aiicHUNM 3 AOTPUMaHHAM L0 NpuHLMNIB MenbeiHCbKoT Aeknapauii. Ha 3gificHeHHs ocnimkeHb ofepxant ncbMoBy
iHthopMOBaHy 3rofly naLlieHTa.

*E-mail: BucHoBKM. Y pesynbTaTi BUBYEHHS pe3ynbTaTiB 3acTOCyBaHHs! IMMNaHTIB 3 ByrNeLeBOro KOMNO3UTHOTO Matepiarny (Ha npuknagi
gr;oz:i’:'gg’:qd'm'd"k@ KMIHIYHOTO BINAKY), BCTAHOBMMA: BOHW MPOHUKHI ANS PEHTTEHIBCLKX MPOMEHIB | MOXYTb ByTU BUKOPUCTaHI ANs 3aMmilieHHs
’ KICTKOBOrO AeEKTY B OHKOJIOTYHIA TpaBMaTornorii.

Keywords: A clinical example of using a carbon-carbon composite to replace
surgical procedures, .
osteosynthess, a femur diaphyseal defect
|mplant§, carbon V. M. Chornyi, V. I. Pertsov
composite.

A separate direction in osteosynthesis is the study on the possibilities of bone union after tumor resection. In this regard, the issue
Zaporozhye of using implants made of metals, polymers, and carbon, which have a high bone binding affinity, is on the agenda for modern
medical journal. oncological orthopedics. Studying carbon composite materials has shown practical effectiveness of their medical use, in particular
2024;26(1):84-88 in orthopedics and traumatology, that can be applied to replace bone defects in oncological traumatology.
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Aim. To determine the possibility of using carbon composite materials in the femur defect replacement after tumor resection.

Clinical case. A case of using an implant made of the carbon composite material for a patient with right femur osteosarcoma and
a pathological femoral middle-third fracture is presented.

The study was carried out in accordance with the principles of the Declaration of Helsinki. The patient signed the written informed
consent form for the study.

Conclusions. The results of using the implant made of the carbon composite material have shown its permeability to X-rays and
potential use for bone defect replacement in oncological traumatology.

MUTaHHS LWOAO CMHTE3Y KICTOK 3anu1LIaeTbes akTyanbHM
BXe [OBOMi TpMBanmuil yac. 3okpema, Ha npakTuui Tpya-
HOLLi BUHMKAIOTb Mif Yac 3'€OQHaHHA YacTUH KICTKM micns
BUMYyYeHHs NyxnHW abo BHACMIAOK HAsBHOCTI KICTO3HOTO
YTBOPEHHS [6].

3nosKiCHI MyXnUHKU KiCcTOK CTaHoBnsTL 4—-6 % 3no-
AKICHUX MYXTWH JIIOANHM, 3yMOBITIOKOTH HEOBXIAHICTL paan-
KarbHOro XipypriyHoro NikyBaHHs B MOEAHAHHI 3 HACTYMHUM
Ximie- Ta NpoMeHeBUM nNikyBaHHAM. Lle obrpyHTOoBYE
HaranbHiCTb NMUTaHHSA NP0 HafiiHe 3'e4HaHHS KICTKOBUX
ynamkiB npm NaTonoriYHmnx neperomax KicTok KiHLiBoK i 3a-
MiLLEHHS! KICTKOBMX AECHEKTIB MiCIs CerMEeHTapHUX pe3exLin
[0S Cy4acHoI OHKororivYHoi opTonesii [7].

PaHilLe 0CHOBHMM METOAOM 3aMiLLIEHHS BENMKMX KiCT-
koBux AedpekTiB byna kictkoBa anonnactuka [8]. OcTaHHImM
Yyacom ans nikyBaHHs NepenoMiB JOBIUX KICTOK Ta 3aMiLLieH-

HS1 AeheKTIB KICTOK BMKOPUCTOBYIOTb iMNMaHTaTh 3 MeTanis,
nonimepis, ByrneLto Ta kanbLinocdatHux kepamik, Lo
MatoTb BUCOKY CrOPIAHEHICTb 3 KICTKOBOK TkaHuHO. Lle
noeaHye ABi ranysi HayKoBOi AyMKV — MeQNLIMHY, 30Kpema
opTonesito, Ta MaTepiano3HaBcTBo. BTiM, 3acTocyBaHHs
iHOMBIOyanbHWUX MeTaneBux, MeTanononiMepHux, kepa-
MiYHMX TOLLO iMNMaHTaTiB HE NPU3BENO A0 PO3B’S3aHHS
npo6nemu. Lie cnpuynHeHo TeXHONOTYHMY TPYAHOLLAMH,
a TaKoX TPUBANICTHO NPOLIECY BUrOTOBIEHHS KOHCTPYKLN.

[pu BUKOHaHHI 3BNYaHOTO OCTEOCUHTESY NEepenomis
KICTOK KiHLiBOK MWUTaHHS Npo TpuBany B3aEMOAI0 iMn-
NaHTaTy Ta TKaHWH NIOANHN He CTOITb TaK rocTpo, SK npu
3aMiLLeHHi KICTKOBUX AeeKTiB, OCKINbKU NpY OCTEOCHH-
Tesi iMMnaHTaT BUKOHYE CBOIO [il0 BMPOLOBX BiAHOCHO
KOPOTKOro Yacy. AKLLO AETbCA NPO 3aMilLleHHs KICTKOBUX
AedekTiB, iIMNIaHTaT NOBUHEH 3HAXOANTUCH Y TKaHUHaX
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KAIHIYHWMW BUMAAOK

opraHiamy noauHU TpUBanMIA Yac, TOMy NUTaHHs nNpo Gi-
OMnoriYHy CyMICHICTb i BionoriyHy iHepTHICTb MaTepiany, 3
SIKOTO BUrOTOBIIEHO IMMIMAHTAT, CTaKThb AYXe BaXKIMBUMMU.
Byrnewesi koMno3uTHi MaTepiany 4aBHO 1 e(heKTUBHO
BWKOPWCTOBYIOTb Y MEAMYHIN NPaKTuL, 30kpema B opTonesii
Ta Tpasmartonorii [9,10]. ix BUKOPUCTOBYIOTb AN OCTEOCHH-
Te3y Npy nepernomax AOBrUX KiCTOK, s NNacTUYHOTO Bif-
HOBIEHHS 3B'SI30K, BUTOTOBNEHHS1 €HAOMNPOTESIB, 3aMiLLEHHS
HEBEMNMKMX KICTKOBMX AedhekTiB Towo [1]. BukoHaHo Garato
AocnimxkeHb, fie aHanisyBant MOXMBICTb e(heKTUBHILLIOTO
BVKOPWCTaHHSI BYrneLeBoro KOMMNO3WTHOrO Martepiarny.

MeTta po6otu

Bu3HauMT MOXNMBICTb BUKOPUCTAHHS BYIMELIEBUX KOM-
NO3WUTHKX Matepianis y 3aMillieHHi edekTy cTerHa nicns
pesekuii nyXnuHW.

Martepianu i MeToAH AOCAIAKEHHA

£k maTepian Ans BUrOTOBMEHHS IMNIAHTaTIB BUKOPUCTaNy
BYrTeLb-BYrMeLeBuin Komnosnuinimin matepian (BBKM).
Woro onepxytoTb Y pesyniTaTi 38'S3yBaHHS BYMELIEBIX BO-
NOKOH ByrneLem y cepenosuLLi metaHy (CH4) npw Harpisan-
Hi o Temnepartyp nodag 1000 °C. 3a Takoi Temnepatypm
METaH pO3KNafaeTbCs Ha ByrmeLb i BofeHb. [a3onogibHui
BOAEHb BUMAPOBYETLCS, @ BYIMeLb, Crikaounch, 3'€aHYe
BYrneLeBi BOMOKHa. XiMiYHWIA cknaj ByrneLeBoro KoMmno-
3uTHoro matepiany — 96,0-99,6 % Byrneup [2].

BuxigHot CMPOBMHOK ANns OTpUMaHHS dikcaTopis
€ ByrmevLesa TkaHuHa Mapku «TMH» (gani npeacTaBneni
po3pobHukoM Ta BUpobHukom BBKM IHCTUTyTOM (hisnku
TBEPAOro Tina, MaTtepiano3HaBcTBa Ta TexHonorii Hauio-
HanbHOTO HAYKOBOTO LEHTPY «XapKiBCbKNIA (i3NKO-TEXHIY-
HWUA iHCTUTYT» HAH Ykpainu).

XapakTepucTuku matepiany, 3 SKOro BUrOTOBMSMN
KOHCTPYKLUii, HaBegeHo y mabnuyi 1.

I'DYHTYIOUMCH Ha pesymsTaTax A0CTiakeHs, po3pobie-
HO opwriHanbHi KOHCTPYKLUiT iMnnaHTaTiB Ans 3'€4HaHHA
KICTKOBMX YMaMmKiB i 3amiLLieHHs KICTKOBMX AedekTiB nicns
BUAaneHHs nyxnuH. Kpim Toro, po3pobneHo MeToamku 3a-
MiLLleHHs1 cyrnoboBuX, HaBkorocyrnoboByx Ta AiadyizapHux
kicTkoBux AecbexTis [3,4,5].

KAiHIYHMIY BUNapoK

MauieHTka B. Bikom 68 pokiB 3BepHynach A0 BifAineHHs
TpaBmaTonorii Ta opTonegii 3i ckapramm Ha BupaxeHi 6oni
B [iNsHLi cepeaHboi TPETUHU NPaBOoro CTerHa, NopyLLEHHS
(yHKLUii NPaBOi HUKHBOT KIHLIBKY.

3i cniB xBOpOi, TpaBMy oTpuMana B nobyTi, konu
nig, Yac xoau Bigyyna piskuii 6inb i BHacnigok nagiHHA 3
npu3eMneHHsM Ha npasuit 6ik oTpumana aedopmaliio
B CepefHin TpeTuHi NpaBoro cterHa. Bigpasy BUHMK ro-
cTpwuit 6inb, BUpaxeHa Aedopmalis B NpaBOMy CTErHi,
cnpobu pyxiB NpaByM CTErHOM Pi3KO NOCKMoBanM 60MbLOBI
BiOYyTTS.

3i cniB xBOpoOi, B Hei BuganeHa Hpka 3 npueogy 3no-
SKICHOrO HOBOYTBOPEHHS. [iucnaHcepHui ornsp B OHKorora
11 06CTEXEHHS 3hiNCHIOBaNa LLOPOKY. XBOpie Ha apTepianb-
Hy rinepTeHaito npoTsarom 10 pokiB. Ha yac ornsaay LWKipHi
NOKPOBM B AiNsHLI CEPenHbOi TPETUHM NPaBOro CTerHa He

3anopisbkuin MeguuHnii xypHan. Tom 26, Ne 1(142), ciueHb — notuit 2024 p.

Tabauus 1. MapameTpy Ta XxapakTepUCTUKI MaTepiary, 3 SKOro BUrOTOBIIEHI

KOHCTPYKLi

Napaverp BEKH

LLlinbHicTb MaTepiany, r/cm®, He MEHLLE Hix 1,35
Mexa miLHocTi npn cTuckaHHi, MMa,
BUrMHaHHI, MMa, He MeHwe Hix 60
posTarysanHi, MMa
TennonposigHicTs, BT/M rpag 5-15
Bwict Byrnewo, %, He MeHLue Hix 95

90-210 (cepenHst — 150)

50-90 (cepenHs 71)

1_

Puc. 1. dotoBinbuTkM peHTreHorpam xeopoi B. ao onepallii.

MOLKOMKEHI. BusHaumnu Habpsik y AinsHLj cepeaHboi Tpe-
TWHV NPaABOTO CTerHa, KpeniTaLlito pparMeHTiB | naTonoriyHy
pyxomicTb. OCcbOBE HABAHTAXXEHHS Ha KIHLIIBKY HE MOXITVIBE.
BcTaHoBUMM yKOPOUYEHHS NPaBOi HKHBLOT KiHLIBKW 40 2 CM,
30BHILLHIO poTauito ctonu. CMMNTOM NpUNMANOI N'ATK
cnpasa no3uTuBHUIA. Po3nagis kpoBoobiry Ta vyTimBOCTi
y nepudepuyHnX Bighinax Ha Yac ornsgy Hemae.

Mig Yac HagXOMXKEHHS XBOPIN 3QIACHUNN pEeHTre-
Horpadito, HaknageHo cucTeMy NOCTIMHOTO CKeneTHOro
BUTATHEHHS Yepes ropbucTiCTb BENMKOrOMINKOBOI KiCTKM
npaBoi FoOMinku.

Iig Yac HagXxomKeHHs B TPAaBMATONOrivHe BiadineHHs
yacToTa cepueBux ckopodeHb — 120 Ha XBunuHy, apTepi-
anbHuiA Tuck — 110/70 mm pT. cT. PesyniraTi nabopatopHux
JocnimpkeHb: eputpoumnTi — 3,56 x 10'%/n, remorno6iH — 10°
r/n, neiikoumtn — 3,5 x 10%/n, eo3nHodpinu — 2 %, nanuyko-
snepHi Hentpodinv — 1 %, cermeHTosaepHi HenTpodinm
— 68 %, nimountnn — 25 %, MoHOLUTN — 4 %, WBMAKICTb
3cigaHHs eputpounTie — 30 MMm/rod, NpOTPOMBIHOBMI
iHoekc — 88 %, rematokput — 0,36, ibpuHoreH — 6,21 r/n.
[aHi GioximMi4Horo aHani3y Kposi: 3aranbHuii 6inok — 64 r/n,
6inipy6iH 3aranbHUi — 16 MkMonb/n, TMonosa npoba — 1,3
On, kpeatuHiH — 91 mkmonb/n, AcAT — 0,3, AnAT - 0,8,
kanin — 4,9 mmons/n.

Y BigaineHHi TpaBmartonorii Ta opronesii 3aincHUNM
oBCcTexeHHs! XBOPOi 3 KOHCyNbTaLlieto OHKonora. BetaHos-
NeHo JjarHo3: ocTeocapkoma NpaBoro CTerHa; narororiyHmii
nepenom cepeaHboi TPETUHW NPaBOi CTErHOBOI KICTKW 3i
3MILLEHHSM KICTKOBUX chparMeHTiB (puc. 1).
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Puc. 2. ®oToBig6UTKM iMNNaHTaTy 3 ByrneLeBoro Matepiany iHTpaonepawinHo.

3

Puc. 3. ®otoBin6uUTKM peHTreHorpadii nicns onepatlii.

Puc. 4. BuganeHa nyxnuHa 3 iMnnaHTaTtom 3 ByrneLeBoro KOMNo3nTHOro Matepiany.
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Micns Tpupa3oBoi 06pobKK onepaLiinHoro Nons pos4u-
HOM WNOAOHATY LLUKIPHUM PO3PI3OM MO 30BHILLHINA NOBEPXHI
MpaBoro CTErHa BWKOHamMW MOLIapoBMIA JOCTYN O 30HU
nyxnuHu. MpoBegeHo eTanHuii remoctas. BukoHamm pe-
3eKLLito NaToNorivHOro YTBOPEHHS (puc. 4). 3a fonomoroto
KaHIoNbOBAHOrO CBEPAIa Mo MPOBIAHUKY CCHOPMOBaHUI
KaHan y npokcumarbHii i AucTarnbHil YacTuHax cTerta.
Bumipsnn goBxuHy gedekty, copmyBanu iMnnaHTar
BignoBigHoro po3smipy. CTpuxeHb NpoBeAeHo Yepes
MPOKCUMAanbHWiA (hparMeHT, BHYTPILLHIA OTBIp iMMNaHTary,
3adpikcoBaHO B AucTanbHOMY dparmeHTi (puc. 2). 3a po-
MOMOTOI0 AMCTaNbHOI HaBiraLlii BCTAHOBNEHO GrokyBasbHi
TBUHTW. BUKOPUCTOBYHOUM NpoKCUMarbHy Ta AUCTanbHy

HaBirauito, CTpWkeHb 6roKoBaHO ABOMA KOPTUKaNbHUMM
TBMHTaMW y MPOKCUMarnbHOMY parmeHTi. 3a gaHumm
KOHTpONto chikcaLii, 0cTeocuHTES CTabinbHNIA. PeHTreHomno-
M4HUI KOHTPOMb — NO3ULIIOHYBaHHS pparmMeHTiB i dhikcaTopa
3a70BinbHe (puc. 3). PaHa npomuTa, 34iiCHAM NOETanHNi
remocTas; MoLLapoBO YLUMTO Harmyxo. HaHeceHo iog Ha
LUKipY, HAKMaAEHO acenTUYHY NOB'A3KY.

Y nicnsionepauiiHoMy nepioai paHa 3aroinace nep-
BWHHO, LWBW 3HATI Ha 14 no6y. [lo30BaHe HaBaHTaXeHHs!
Ha KiHLiBKY PEKOMeHZO0BaHO 3 6 TvkHS nicnsa onepadii,
xoabba 3 TPOCTHHOW — 3 8 TUXXHSA. Be3 gogaTkoBoi onopu
nauieHTka novana nepecysatucs yepes 10 TvkHiB nicns
onepatlii.
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KAIHIYHUMW BUNMAAOK

Puc. 5. ®oToBinbUTKM peHTreHorpadii npaBoro cTerHa Yepes 2 poku.

[uHamika nokasHuKiB 3aranbHOro0 aHanisy KpoBi
CBIYNTb MPO HOPManbHWiA Nepebir nicnsonepawinHoro
nepiogy. [iHamika 3MiH WBWAKOCTI 3CiAaHHS epuUTPOLMTIB
i C-peakTuBHOro 6Ginka Tvnosa Ans nicnsionepawiinHoro
nepiogy nicns OCTEOCUHTESY CTerHa.

Ha koHTponbHOMy ornsaai Yepes 6 micauis, 3i cnis
naujeHTk1, 60nbOBI BigHYTTS MOMIPHOT iIHTEHCUBHOCTI BUHM-
KatoTb NMLLIE NICAS iIHTEHCVMBHOTO (Pi3UMHOTO HABAHTAXKEHHS.
MMauieHTka He 3acTocoBye 3HebOoMoBarbHI Npenaparu.

BigaaneHi pesyneratit ouiHioBanu yepes 2 poku. Ha
KOHTPOMbHIN peHTreHorpadii NpaBoro CTerHa BU3HaYMnn
¢hopMyBaHHs! KICTKOBOI MO30Mi MiXX IMNI@HTaTOM Ta KiCTKOKO
(puc. 5). XBopa BinbHO xoauTb 6€3 A0AaTKOBOT Onopu, obesr
pyxiB goctarHii (puc. 6).

06roBopeHHA

IHoi nepebir xsopobu 3yMOBMoE HEOOXIAHICTb BUKOHATY
pe3eKUil0 KiCTKM [OBOMNI BEMWKOI JOBXMHW, i TOAi nepeq
nikapem BUHWKAE MUTaHHS MPo Te, YAM 3amilLati AedekT.
3a gaHMMK KIiHIYHOTO BUMAgKY, WO Onucanu, nokasaHo
MOXITVBICTb BUKOPWUCTATU BYIMELIEBUIA KOMMO3NT.

Byrnevb-ByrneLesuii KOMNO3UTHWIA MaTepian — cepTu-
¢hikoBaHMI MaTepian BITYM3HSHOTO BUPOBHNLTBA, LLIO MPOo-
JALLIOB MeauyHi BUNpobyBaHHs. ToMy yXBaneHo pilLieHHs npo
came Take 3aMilLeHHs AeeKTY Bif BUNYYEHOT NyXMMHW.

Y nicnsionepavinHomy nepiofi B NaLieHTKN HE BUHWKIN
YCKIaaHEHHS, a CTPOKM peabinitavii xgopoi Oynu ageksaTHi
[0 06cAry BTpyyaHHs. 3a3Haummo, Lo nia vac onepalyii foB-
XUHy iMnnaHTaTy notpibHo Byno ameHLnTy. Lie HeMoxImBo
6€3 enekTPUYHOI LMPKYNSAPHOT MUKW, OCKiNbKW Matepian
Mae BUCOKY LLiNbHICTb. Liel acnekT Tpeba BpaxoBysaT nif
yac nnaHyBaHHs onepaiji.

Puc. 6. OBcsr pyxis Yepes 2 poku nicrsi onepaTyBHOIO BTPYYaHHS.
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BucHoBKH

1. BYKOpUCTaHHS IMMIaHTaTy 3 BYrMeLeBOoro KOMMo3uT-
HOro mMartepiany Ans 3amilleHHs AedeKTy KicTKv nokasano
330BIifbHI pesynbTaTit i B paHHbOMY, i B Mi3HbOMY Micnsione-
pauiHomy nepiogi. TpaHCMNaHTaT He BUKMMKAaB TOKCUYHIUX
Ta iH(EKUINHMX yCKNaaHeHb.

2. Byrneuesi KOMNO3UTHI MaTtepianu NPOHUKHI ANs
PEHTTEHIBCbKMX NMpoMeHiB. Lie gae amory 3giicHioBaTu
e(heKTUBHILLMIA IHTpaonepaLiiH1A MOHITOPUHI YLLKOZKE-
HOI KIHLBKW, @ OTXXe Crpusie KpaLlii penosnuii i MeHLin
TpaBMaTu3aLlii M’IKMX TKaHMH.

3.Y BipganeHomy nicnsionepavuiHomy nepiogi cno-
cTepiranu iHTerpauinHi npoLecy Mix ByrreLib-ByrneLesim
KOMMO3UTHUM MaTepianoM i KICTKOHO.
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