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AetepmiHoBaHiICTb ppaKLil BUKUAY AiBOFO LUAYHOUKA
i C-peakTMBHOro bGinka cTaHOM ilLemi30BaHOro miokapaa -
MOXAMBOCTI Aia)Kutanisauii EKT

B. K. Tawyk®**f 0. B. ManiHeBcbKa-bininuyk ©ABCP

BYKOBWHCbKMI AepXaBHWUM MEeAUYHWI YHIBepCHTET, M. YepHiBLi, YkpaiHa

OpwuriHaAbHiI AOCAIAXKEHHS

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

F - octatouHe 3aTBEPAXEHHS CTaTTI

Meta po6GoTyn — BU3HaUMTL 3anexHicTb dpakuii Bukuay nisoro wnyHouka (PB JLL) ta C-peaktusHoro binka (CPB) Big cTaHy
iLlemiaoBaHoro Miokapza, BpaxoByHUM JOAATKOBI 4iarHOCTUYHI AaHi, Lo OTpyUMaHi npy audepeHuiavlii enektpokapgiorpadii (EKI).

Marepianu Ta metogu. Obctexmnm 135 naujeHTiB 3 iiemivHoo xBopoboto cepust (IXC), akux noginuny Ha rpynit NOPIBHSHHS:
48 oci6 i3 ®B J1LL <55 % i 87 xBopwx i3 @B JILL 255 %. IHdapkT miokapaa 3 enesauieto cermeHta ST (STEMI) giarHocTyBanu y
45 i3 135 nauieHTis, ix pospisHsanm 3anexHo sig ®B JILL: 17 oci6 i3 $B J1LL <50 % Ta 28 xsopux i3 B J1LL 250 %. CtabinbHy cTe-
Hokapaito (CTC) Bussunm y 90 i3 135 navieHTis, noginunu Ha rpynm 3anexHo sig ®B J1LL: 51 sunapok i3 ®B JILL <60 % i 39 oci6
3 OB J1L 260 %. 3anexHo Big piBHa C-peakTneHoro binka (CPB) cchopmosani A4gi rpynm xBopux Ha CTCT (n = 46): 18 naujexTis
i3 pisHem CPB 20,5 mr/an i 28 oci6 i3 pisHem CPB <0,5 mr/gn.

[ocnipxeHHs nepeabadano KniHivYHW ornsg, aHKETyBaHHS, aHania Giomapkepis i 4aHMX (yHKLOHaNbHUX METOIB AOCTIZKEHHS
(exokapgiorpadii, kopoHapoBeHTpuKynorpadii, gikutanisavii EKI™ 3 oumdpysaHHsam ii nokasHukis Ha 6asi MeguyHoi nporpaMHoi
nnatcpopmu «Cmapt-EK).

Pesyneratu. Y nauienTia 3 IXC i ®B JILL <55 % 3adikcyBanu BuLi 3Ha4eHHs eHgoteniny-1 (ET-1) (10,21 (7,69; 11,65) nr/mn,
A +41,81 %, p = 0,040), pewo suwi pisHi CPB (0,53 (0,35; 0,70) mr/gn, A +51,43 %, p = 0,124), Hx4i NOKA3HUKW BiJHOLLEHHS
MakcumanbHux wamakocTeit (BMLU) (0,71 £ 0,03, A-15,48 %, p = 0,004), npote 6GinbLuy BucoTy Haxuny cermeHTa ST (STH) B
30Hi iwemii aucbepeHuinosanoi EKI™ (0,65 £ 0,04 mm, A +25,00 %, p = 0,022), Hix y nauieHTis i3 ®B JILL 255 %. ¥ rpyni STEMI 3
®B LU <50 % BcTaHOBUMM AeLwo binblui 3Ha4eHHs STH y nepiog MakcManbHoi enesauii cermeHTa ST audepeHuinosaHoi EKI
(2,51 (1,90; 3,16) mm, A +30,05 %, p = 0,060) nopiHsHO 3 rpynoto 3 ®B LU 250 %. B oci6 3i CTCt i ®B LU <60 % Bu3Haumnm
TeHaeHuito o Buwwmx pisHie CPB (0,50 (0,29; 0,67) mr/gn, A+51,52 %, p = 0,076) Ta ET-1 (9,15 (7,00; 11,18) nr/mn, A +28,69 %,
p = 0,075) nopieHsiHO 3 rpynoto 3 ®B JILL 260 %. Y nauienTis 3i CTCT i piBHem CPB 20,5 Mr/an 3apeecTpyBanu BULLi 3Ha4eHHs!
ET-1(10,83 (9,94; 12,64) nr/mn, A +58,10 %, p < 0,001), Huxui 3HaueHHs BMLLU gudbepeHuinosanoi EKT™ y 3oHi iwewmii (0,63 (0,52;
0,74),A-41,12 %, p = 0,001), Hix y rpyni 3 CPB <0,5 mr/an. HeratnsHe cnpsmyBaHHs 3y6us T i pi3Hi BUAW NOpPYLLEHb PUTMY Npu
CtCT cnprymnHAIOTL iCTOTHILWE 3HIKEHHS NokasHuka BMLLU oudepeHuinosaHoi EKT.

BucHoBku. 3HaueHHs ®B JIL <55 % npm IXC, ®B J1W <50 % npu STEMI, ®B LU <60 % npu CTCT, CPB 20,5 mr/gn npu C1CT
acoLioTbCA 3 TipLUUMK pesynsTatamut KIiHIYHKX, NabopaTopHUX Ta iHCTPYMEHTanbHUX METOAIB 06CTEXEHb, WO AaK0Tb 3MOry
onucaTth CTaH ilemisoBaHoro miokapaa. Himxuranisauis EKIM Ha 6asi meguyHoro nporpamHoro 3abesneyeHHs «Cmapt-EKM
CNpUSie PO3LUMPEHHIO iarHOCTUMHUX MOXMNBOCTEN.

Determination of left ventricular ejection fraction and C-reactive protein
by the state of ischemic myocardium - capabilities of ECG digitalization

V. K. Tashchuk, 0. V. Malinevska-Biliichuk

Aim. To determine the dependence of left ventricular ejection fraction (LVEF) and C-reactive protein (CRP) on the condition of
ischemic myocardium considering additional diagnostic data, obtained from differentiated ECG.

Material and methods. To achieve the goal, 135 patients with coronary artery disease (CAD) were examined and divided into
comparison groups: 48 patients with LVEF <55 % and 87 patients with LVEF 255 %. ST-elevation myocardial infarction (STEMI)
was diagnosed in 45 of 135 patients, who were grouped according to LVEF: 17 patients with LVEF <50 % and 28 patients with
LVEF 250 %. Stable angina (SA) was documented in 90 of 135 patients, who were assigned to groups depending on LVEF: 51
patients with LVEF <60 % and 39 patients with LVEF 260 %. Depending on the CRP level, 2 SA groups numbering 46 people were
formed: 18 patients with a level of CRP 20.5 mg/dL and 28 patients with a level of CRP <0.5 mg/dL. The study included clinical
examinations, questionnaire, analysis of biomarkers and data of functional methods of examination (echocardiography, coronary
ventriculography, ECG digitalization with the assessment of its parameters based on the “Smart-ECG” medical software platform).

Results. Patients with CAD and LVEF<55 % had higher values of endothelin-1 (ET-1) (10.21 (7.69; 11.65) pg/ml, A +41.81 %,
p = 0.040), slightly higher levels of CRP (0.53 (0.35; 0.70) mg/dL, A +51.43 %, p = 0.124), lower the maximum speed ratio (MSR)
(0.71 £0.03, A-15.48 %, p = 0.004), but a greater height of the ST-slope (STH) in the ischemic zone on the differentiated ECG
(0.65 +0.04 mm, A +25.00 %, p = 0.022), than those in patients with LVEF 255 %. In the STEMI group with LVEF <50 %, slightly
higher STH values were noted during the period of maximum elevation of the ST segment on the differentiated ECG (2.51 (1.90;
3.16) mm, A +30.05 %, p = 0.060) as compared to the group with LVEF 250 %. SA patients with LVEF <60 % had a tendency to
higher levels of CRP (0.50 (0.29; 0.67) mg/dL, A +51.52 %, p = 0.076) and ET-1 (9.15 (7.00; 11.18) pg/ml, A +28.69 %, p = 0.075)
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in comparison with LVEF 260 % group. Patients with SAand a CRP level 20.5 mg/dL had higher ET-1 values (10.83 (9.94; 12.64)
pg/ml, A+58.10 %, p < 0.001), lower values of MSR on the differentiated ECG in the ischemic zone (0.63 (0.52, 0.74) , A-41.12 %,
p =0.001) as compared to those in the CRP <0.5 mg/dL group. The negative direction of the T wave and various types of rhythm
disturbances in SA patients led to more significant decrease in MSR indicator of the differentiated ECG.

Conclusions. Values of LVEF <55 % in CAD, LVEF <50 % in STEMI, LVEF <60 % in SA, CRP 0.5 mg/dL in SA are associated
with worse indicators of clinical, laboratory and instrumental methods of examination that allow to describe the condition of ischemic
myocardium, and the ECG digitalization based on the medical software “Smart-ECG” allows to expand the diagnostic capabilities.

CepueBo-cyauHHi 3axBoptoBaHHs (CC3) — ocHoBHa npu-
YMHa CMEpPTHOCTI Ta 3aXBOPKOBAHOCTI B yCboMy CBITi [1].
Tomy BaxnmBKM € OLiHIOBaHHS 6a30BKX NapameTpiB (yHk-
LlioHarnbHOro CTaHy Miokapaa Ans BU3HAYEHHS MPOTHO3Y
3aXBOPIOBAHHS Ta MOXIMBOTO BMAVBY Ha MOAMIKOBaHI
chakTopm pu3nky. OauH i3 KrOHOBUX NapameTpiB — pakList
BUKMAY NiBoro wiyHouka (B JLL).

Y pocnimpxkenHi Y. Liu et al. ouiHioBanu B3aeMo3B’a30k
mixk ®B JILL i cMepTHICTIO, @ TakoX HECNPUATIMBAMU
CepLeBo-CyaANHHMMM Ta LiepebpoBacKynspHUMM NogisMu
(MACCE) y nauieHTiB 3 iemiyHoto xBopoboto cepus (IXC)
[2]. AsTOopU BCTaHOBMMNK, WO ocobam i3 @B JILL <55 %
nputamaHHa 6inbLu Hix y 3,5 pasa BuLLa CMEpPTHICTb, HiX
naujeHtam i3 ®B J1LL 255 % [2]. Kpim Toro, Bu3Haumnm no-
3uTuBHy kopensuito ®B ML <55 % i3 nigBuLLEHM pU3nkom
MACCE [2]. 3Baxatoun Ha HECTIpUATIIMBXIA NPOTHO3 ANs
oci6 i3 ®B JLL, wo Hwxkya 3a 55 %, Halle AOCRimKEHHS!
TakoX nepepbadano nogin nauieHTiB 3 IXC Ha rpynu 3
®B W <55 % Ta 255 % Ans OTpUMaHHA AOAATKOBUX
[iarHoCTUYHUX MapKepiB CTaHy MioKapAaa, BKIHYakun
nokasHuKK AudepeHLinoBaHoi enekTpokapaiorpadii (EKI).

Y po6orti M. H. Kim et al. BuB4anu Bnnus npuimat-
Hs BnokaTtopis Kanbuieux kaHanis (BKK) nopisHsHO 3
npuimMaHHam 6eTa-6rokatopie npu rocTpomy iHgapKTi
MiokapAa Ha NporHo3 3axBoptoBaHHs. [oCnigHWKu BCTaHo-
BUIV YiTKy 3anexHicTb Big $B J1LU [3]. YacToTa ogHOpiuHOi
cepueBoi cmepti Ta MACCE icTOTHO BULLA B MaLieHTiB,
ki otpumysanm BKK y rpyni 3 ®B JILL <50 %, npote ue
He ctocysanocs rpyny ocib i3 ®B I 250 %. [3]. Y mocni-
[KeHHi Z. Lei et al., Lo cnpsiMoBaHe Ha BU3HAYEHHS 3B'3KY
®B J1W nicns iHdapkTy Miokapaa 3 eneBaLlieto cerMeHTa
ST (STEMI) i3 HacTynH1M NPOrHO30M, NaLlieHTiB Noainmnm
Ha fsi rpynu 3anexHo sig ®B J1LL (PB LU <50 % i @B ML
250 %). ABTOpU BU3HAUMIKM Kopensuilo Hkyoi OB JILU
i3 ripwmm nporHo3om [1]. Y HawwomMy focrimKeHHi Takox
BBaXanu 3a OouinbHe NOAINUTY NauieHTiB i3 HO30mMorie
STEMI Ha ggi rpymum (i3 @B JILL <50 % i ®B Il 250 %),
OCKIifbKI, 3@ pe3ynbratamu iHLWKX aBTopiB, L rpynu 3Havy-
Lo BigpisHatoTbea [1,3].

Y pocnigxenHi N. Lamblin et al. BuB4anu Bnnue cucto-
niyHoT ancdyHkuii ML Ha BTOPUHHY MeauyHy npodinakTuky
Ta KNiHIYHWIA pesynbTaT y NaLieHTis 3i cTabinbHo CTeHOKap-
gieto (CTCT) [4]. OBcTexunm 4184 navjeHTis i3 cepeaHbO00
®B Nl 57,5 £ 10,8 % noginumu Ha rpynn 3anexHo Bif,
®B J1LU. BinbLuicTb nauiexTis manu ®B J1LL 260 % - 55,2 %
Bunagkis, ®B JILL Bia 59 % 00 46 % —y 29,4 % oci6, ®B J1LU
Big 45 % po 36 % —y 10,5 %, ®B NI <35 % -y 4,9 %
yyacHuKiB gocnimxenHs [4]. ABTopu 3adikcyBanu 3Ha4HO
YacTiLly CepLeBo-CyaMHHY CMepTb Y NaLEHTIB i3 HalHX-
yoto ®B J1LU nopiBHAHO 3 eTanoHHoto rpynoto (3 ®B JILL
260 %) [4]. B yyacHwKiB HaLLIOro AOCTIZKEHHS 3 AiarHO30M
CtCt BCcTaHOBMNM Take came, sk i B po6oTi N. Lamblin et
al., cepeaHe 3HaveHHss ®B JIW — 57,62 £ 0,55 %. Mogin
navjenTis 3i CTCT 3anexHo sig ®B J1LL nepenbayas rpynu 3

®B LU 260% i <60 % (OcKinbky 0BCTEXMUNN 3HAYHO MEHLLIE
navjieHTis, oci6 i3 ®B JILL <60 % o6’egHanu B ogHy rpyny).

OcTaHHIM Yacom Y1Maro yBaru NPUAINSTb BUBYEHHIO
3miH C-peakTusHoro binka (CPB) y nauienTis i3 CC3, ockinb-
K1 NoKa3aHo 1oro yyacTb Yy natodpisionorii atepockneposy
Ta IXC [5]. CPB - 6inok roctpoi casu, a CC3 Hanexatb
[0 3anarbHuX cTaHiB [6]. Benuka KinbKicTb KIiHiYHUX 4aHWX
CBigUNTb, LU0 Bi3Ha4eHHst CPB Mae NporHOCTUYHY LIiHHICTb,
a Takox € hakTopom pusmuky Ta biomapkepom CC3 [7]. Y
HaLLOMY JOCTIMKEHHi NOAIN Ha rpynu NOPIBHSIHHS 3aMeXHO
Bif, 3Ha4eHHs CPB ctocyBaBcs Tinbku nauieHTis 3i CTCT
(nokasHuky nauieHTis 3i CTCTi CPB 20,5 mr/an sictaensamm 3
napametpamu rpynm oci6 3i CTCt i piHem CPB <0,5 mr/an).

MeTa po6oTtu

BusHauutn 3anexHicte ®B JILL i C-peakTuBHOro 6inka
(CPB) Big cTaHy iweMmi3oBaHOro Miokapaa, BpaxoByHUM
[,00aTKOBI [iarHOCTUYHI AaHi, Lo OTpyUMaHi Npy audepeH-
Liauii EKT.

Martepianu i meToAM AOCAIAKEHHA

MauieHTiB obcTexunu Ha 6a3i OKHIT «YepHiBeubkuit
KNiHIYHWIA KapgionoriyHuii LeHTp». lNepen npoBeaeHHAM
KNiHiko-giarHOCTMYHUX Npouedyp BCi yYacHUKM Aanu
NUCLMOBY IH(POPMOBAHY 3roAy Ha 3anyyeHHs 0 HayKOBOrO
JOCTIKEHHS! Ta BUKOPUCTaHHS! 0COBUCTUX AaHuX, Bigno-
BiOHO [0 3aKOHOAABYMX HOPM i BPAxOBYKUM MONOXKEHHS!
lenbciHebkoi geknapadii (1975, 1983 pp.).

O6cTexunn 135 nauieHTiB 3 IXC, akvux noginunu Ha
rpynu: 48 oci6 i3 ®B LU <55 % i 87 xBopux i3 ®B LU
255 %. STEMI piarHoctyBanu y 45 i3 135 nauieHTis, ix
po3pisHsiny 3anexHo Big ®B JILL: 17 oci6 i3 B JIL <50 %
Ta 28 xsopux i3 ®B JIW =50 %. CTCt Bussunm y 90 i3
135 nauieHTiB, noginunu Ha rpynu 3anexHo sig B JILL:
51 Bunagok i3 OB JIL <60 % i 39 oci6 i3 $B JILL 260 %.
3anexHo Big piBHs CPB cdopmoBaHi 4Bi rpynu XBopux Ha
Ct1Ct (n = 46): 18 nauieHTis i3 piBHem CPB 20,5 mr/an i 28
0ci6 i3 pieHem CPB <0,5 mr/an.

Kputepii 3anyyeHHst B ocnimkeHHs — BepudikoBaHi
giarHoan IXC, STEMI ta CtCr. Kputepii BUKNIOYEHHS —
TSOKKi IeKOMNEHCOBaHI NaTonorii, BpompKeHi Ta HabyTi Baan
cepLsi, OHKOIOTiYHI 3aXBOPKOBAHHS, FOAYBaHHS rpyabMu
Ta BariTHICTb.

NS oUiHIOBaHHA AKOCTI XWTTA NaLIEHTIB 3aiCHUNN
aHKETYBaHHs!, BUKOPUCTABLUM CUCTEMY ONMUTYBaHHA EQ-
5D-5L 3 BigyanbHoto aHanoroBoto Likanow EQ-VAS. B
YYaCHUKIB AOCTIKEHHS BUMIPIOBanM 4acToTy CepLieBux
ckopoueHb (MYCC), ananisysanu pisHi CPB, ET-1, gaHi
exokapgiorpadii (ExoKI"), kopoHapoBeHTpukynorpadii
(KBI), nokasHukv gudpepeHuinosaHoi EKT, 3actocosyroum
BMacHy mMeauyHy nporpamHy nnatgopmy «Cmapt-EKM»
(cBigouTBO peecTpalii aBTopcbkoro npasa Big 05.09.2017
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Ne 73687). [ins BU3Ha4YeHHS 3MiH pimxuTanisoBaHoi EKI
3AifcHIoBanm i 3anuc, BUKOPUCTOBYIOYM 12-kaHanbHWIA
enektpokapgiorpad «HOkapa-200». Axanis EKI Ha 6asi
nporpamHo-giarHocTuyHoro komnnekcy «Cmapt-EKM»
nepenbavas nobyaoBy NepLUOi NOXiaHOT 3yous T 3 06paxyH-
KOM MOKa3HWKa BiAHOLIEHHSI MAaKCUMarbHWX LIBMAKOCTEN
(BMLL), wo onncye makcumanbHy LUBWUAKICTb Ha ApYroMy
KoniHi 3y6us T 40 MakcyManbHOI LWBWAKOCTI Ha NEPLLIOMY
koniHi 3ybus T npu audeperuiavii EKT, a Takox onvc de-
HOMeHiIB (ha3u penonspuaayii npy iwemii Miokapaa 3 Kinb-
KiCHUM oLjHIOBaHHSIM Haxuny cermeHTa ST («ST slopey),
obpaxyHKoM BUCOTU Haxuny cermenTa ST (STH, mwm).

CTaTncTMYHO pesynsTaTyt AOCTIIKEHHS OnpaLoBany,
3acTocyBaBLUK enekTpoHHi Tabnmui Microsoft Office Exel
2016. BpaxoBytoun 3aKOH pPO3MOAiNy KinbKiCHNX O3HaK
(ouiHtOBaHHS 3AiiCHWNN, 3acTocyBaBLLUM KpuTepii Lani-
po-Binka), BMKopucTanu napameTpuyHi Ta Henapame-
TPUYHI METOAM NOPIBHAHHS: NPY HOPMasbHOMY PO3noaifi
3acTocoByBanu metog CTblofeHTa (gaHi HaBedeHo sk
cepefHe 3HadveHHs (M) Ta noxubka (m)), npu poanogini,
LLIO BiApi3HABCS Bif HOpMarbHOro, — Kputepit MaHHa—BiTHi
(U) (nani HaBeaeHo sk mefiana (Me) Ta iHTepkBapTUIbHUIA
po3max (IQR)). ns NOpPIBHAHHSA BiGHOCHWMX MOKa3HWKIB
3acTocyBanu KpuTepil xi-kagpar (x2) Ta kputepin Qile-
pa. KpuTnyHWi piBeHb CTATUCTUYHOI 3HAYYLLOCTi — Npu p
MeHLe Hix 0,05, TeHaeHLi0 BU3HAYanu, Konm p CTaHoBWB
MeHLe 3a 0,1.

Pe3yabTati

3ayBaxuMmo, L0 AaHi NOPIBHIOBANM NULLE B MEXax OAHIET
Hosonorii: aaHi oci6 3 IXC i ®B LU <55 % nopisHtoBanm
Tinbky 3 napameTpamm nawiexTis 3 IXC i B J1LL 255 %; oci6
3i STEMI i ®B J1LL <50 % — nuLue 3 NoKasHWKamm NaLieHTiB
3i STEMI i ®B J1LL 250 %; xBopux Ha CTCT i3 ®B J1LL <60 %
—Tinbkv 3 napametpamm ocib 3i CTCTi ®B J1LL 260 %. Mogin
Ha rpynu 3anexHo Bif 3HaveHHs CPB cTocyBaBcs nuile
oci6 3 piarHozom CTCT (nopiBHtoBany rpyny nauieHTiB 3i
C1Cr i CPB 20,5 mr/an Tinbkw 3 rpynoto xsopux Ha CTCt
i3 CPB <0,5 mr/gn).

CepegHii Bik nauieHTiB 3 IXC i ®B J1LLU <55 % cTtaHoBMB
61,73 = 1,54 poky, a y xBopwux Ha IXC i3 ®B LU 255 % —
55,91 £ 1,31 poky (p = 0,007).

Y nauienTie 3 IXC i ®B JILL <55 % vacrilue giarHocTysa-
v uykposui giabert (LO) — 10 (20,83 %) npotn 7 (8,05 %)
Bunagkis y rpyni IXC i ®B JILW 255 % (p = 0,032). Kpim
TOrO, BCTAHOBWIM TEHAEHL|jH0 [0 YaCTILLOrO BUHWUKHEHHS
noBTopHoro iHdapkTy Miokapaa (IM) B oci6 i3 $B JILL <55 %
nopiBHsiHO 3 navieHTamm i3 ®B JILL 255 %: 6 (12,5 %) npotu
4 (4,60 %) Bunagkis (p = 0,093).

3rigHo 3 pesynsTatamu, LU0 ofepXank 3a BisyarnbHo
aHanoroeoio Lwkanoto EQ-VAS, BcTaHOBMNN HUXYY SKICTb
xuTTs y naujexTia 3 IXC i OB JILW <55 % nopiBHSHO 3 0co-
H6amu 3 OB J1LL 255 % — A -18,41 % (55,00 £ 2,88 % npotu
67,41+ 1,88 %, p <0,001).

3a 3HaueHHam YCC sctaHoBunm npupict A Ha 9,90 %
y rpyni nauieHtie 3 IXC i ®B JIlU <55 % nopiBHAHO 3
rpynoto oci6 i3 ®B JILL 255 % (79,06 + 2,37 ya./xB npotn
71,94 £ 1,41 yn./x8, p=0,012).

PiseHb ET-1 i CPB Bu3Haumnu y 46 yyacHukis gocni-
IkeHHst 3 IXC i pisHoto ®B LU (y rpyni ®B JILW <55 % — 12
Bunagkis, ®B LU 255 % — 34 naujentw). Y rpyni 3 ®B LU
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<55 % BcTaHoBUNYM BULLi 3HaYeHHs ET-1, Hix y rpyni @B JLL
255 %; y NpoLeHTHOMY CriBBiAHOLLEHHI MPUPICT CTAHOBVIB
A +41,81 % (10,21 (7,69; 11,65) npotu 7,20 (6,40; 9,89)
nr/mn, p = 0,040). flewo Bui nokasHuku 3a piBHem CPB
3acpikcyBanu B navjeHTis i3 ®B JIL <55 % nopisHsHO 3
xBopumu 3 OB J1LL 255 % — A +51,43 % (0,53 (0,35; 0,70)
mr/gn npotu 0,35 (0,27; 0,53) mr/an, p = 0,124).

3a paHumun ExoKT, y nauienTis 3 IXC i ®B [ <55 %
cnocTepirany npupicT A 3a nokasHukamu niBoro nepeacep-
4 (NM)—Ha 8,74 % (4,73 £ 0,06 cm npoTn 4,35 0,05 cm),
KiHuesoro cuctoniyHoro po3mipy (KCP) — Ha 18,34 %
(4,13+0,09 cm npotw 3,49 + 0,05 cm) Ta kiHLEBOrO AiacTo-
niyHoro posmipy (KOP) — Ha 8,20 % (5,54 + 0,09 cm npotu
5,12 + 0,06 cm) nopiBHsiHO 3 xBopuMK i3 PB JILL 255 % (y
BCix BUnagkax p < 0,001).

BcranoBunmn Hwkdi nokasHuku BMLL y rpyni 3 IXC i
®B MW <55 % nopiBHsaHO 3 rpynoto 3 ®B JILL 255 % —
A -15,48 % (0,71 + 0,03 npotu 0,84 + 0,03, p = 0,004),
npoTe BUABWMN BULLi 3HaYeHHs STH y nauieHTis i3 rpynu
3 OB JLL <55 % nopieHsHO 3 xBopuMu 3 OB JILL 255 % —
npupict A +25,00 % (0,65 £ 0,04 mm npotu 0,52 + 0,03 Mm,
p =0,022).

Pesynsrat KBI™ ouiHioBamm y 31 nauieHTa 3 IXC i
®B LU <55 % i 22 xBopux i3 ®B LU 255 %. B oci6 3 IXC
i ©B J1LL <55 % YacTilue BU3Ha4anu ypaxeHHs nepeaHboi
MDKLLTYHOYKOBOI Fifku NiBoi kopoHapHoi aptepii (MMLUM
TIKA): 23 (74,19 %) Bunapku npotn 9 (40,91 %) i3 ®B LU
255 % (p = 0,012).

CepegHin Bik nauieHtiB 3i STEMI i ®B J1l <50 %
craHoBwB 61,76 + 2,05 poky, a B oci6 3i STEMI i ®B JILU
250 % - 60,86 + 2,08 poky (p = 0,772).

Y nauienTis 3i STEMI i ®B Nl <50 % Bu3Haumnm
TEeHEHLt0 40 YacTiLLoro BUHUKHEHHS NoBTOpHOro IM no-
piBHsHO 3 xBopymu 3i STEMI i ®B JLL 250 %: 4 (23,53 %)
npotu 1 (3,57 %) Bunaaky (p = 0,055).

Buwwi sHauenHs YCC npu STEMI xapakTepHi ans rpynu
i3 ®B LU <50 % nopiHsHO 3 rpynoto 3 ®B LU 250 %, y
npoLeHTHOMY cniBeigHoLweHHi —A+13,51 % (84,00 (76,00;
92,00) yn./xs npotu 74,00 (66,50; 84,00) ya./xs, p = 0,083).

lMpoaHanisysasLn aaHi ExoKr, BcTaHoBWnM npupict
A'y rpyni STEMI 3 ®B JLL <50 % nopisHsHO 3 rpynoio 3
®B JIW 250 % 3a 3HauyeHHsMu KCP (A +22,22 %; 4,40
(3,90; 4,50) cm npotu 3,60 (3,20; 3,90) cm, p < 0,001) Ta
KOP (A +14,00 %; 5,70 (5,20; 5,80) cm npotu 5,00 (4,75;
5,45) cm, p = 0,008).

3rigHo 3 pesynbratamu audepeHuiioBaHoi EKT, dik-
cyBanu fewo 6inblui 3Ha4eHHs STH npu MakcumarbHin
ene.alji cermeHTa ST B ocib 3i STEMI i ®B JILl <50 %
nopiBHsHO 3 rpynoto i3 ®B J1LL 250 % — npupict A +30,05 %
(2,51(1,90; 3,16) mm npotm 1,93 (1,49; 2,36) mm, p = 0,060).

Ouinunm pesynstatn KBl y 16 nauienTis 3i STEMI i
®B J1LU <50 % Ta 24 xBopwx i3 ®B JILL 250 %. 3a gaHumu
KBTI, Bu3Haunnyn gewo yacrtiwe ypaxeHHs MMLLT JIKA y
rpyni 3i STEMI i ®B JILL <50 % nopisHsHO 3 ocobamu i3
®B 1L 250 % (13 (81,25 %) npotu 14 (58,33 %) BUnaakis,
p =0,091).

CepepHin Bik navjenTis 3i CTCTi OB J1LLU <60 % gopis-
HioBaB 58,84 + 1,73 poky, a B oci6 3i CTCT i OB JILL >60 %
-53,13 + 1,98 poky (p = 0,033).

Hwxuy SKicTb XWTTS, 32 JaHUMK BidyarbHOI aHano-
roBoi Lwkanu EQ-VAS, 3apeectpysamu B rpyni 3i CTCT i
®B Tl <60 % nopisHaHO 3 rpynoto 3 ®B N1 260 %; y
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CniBBigHOLIEHHi 3MiH — A -4,93 % (72,16 + 1,30 % npotu
75,90 + 1,40 %, p = 0,053).

PiBeHb CPB ta ET-1 aHanisysanu y 29 naujeHTis 3i
CtCt i ®B 1l <60 % Ta 17 xBopux i3 ®B 1L 260 %. Y
rpyni 3i CTC1i ®B JILL <60 % nopisHsHo 3 rpynoto 3 ®B ML
260 % BCTaHOBMNW TEHAEHLIIO 4O BULLMX 3Ha4eHb CPB (y
MPOLEHTHOMY cniBBigHoWeHHi — A +51,52 %; 0,50 (0,29;
0,67) mr/an npotu 0,33 (0,26; 0,49) mr/an, p = 0,076) Ta
ET-1(A+28,69 %; 9,15 (7,00; 11,18) nr/mn npotn 7,11 (6,71;
9,05) nr/mn, p = 0,075).

MpoananisysasLuwm peaynsratv ExoKT™ y rpyni 3i CTCT i
®B LI <60 % nopiHsHO 3 rpynoto 3 ®B ML >60 %, BcTaHo-
Bunv npupict A 3a 3HaveHHsmu J1TM Ha 8,81 % (4,57 £ 0,07
cm npotn 4,20 £ 0,08 cm, p = 0,001), KCP - Ha 16,52 %
(3,88+0,07 cm npotu 3,33 £ 0,06 cm, p <0,001), KOP — Ha
7,57 % (5,40 + 0,08 cm npotn 5,02 £ 0,08 cm, p = 0,001); a
TaKoX TEHAEHLi0 A0 BULLMX 3Ha4YeHb ToBwmHM 3C J1L - Ha
4,27 % (1,22 £ 0,01 cm npotun 1,17 £ 0,02 cm, p = 0,076).

[ani KBl ouintoanu y 8 nauienTis 3i CTCt i ®B LU
<60 % i 5 oci6 i3 ®B [ 260 %. Y nauieHTi 3i CTCT i
@B J1LL <60 % BU3Ha4YMNM TEHAEHLIIO A0 YaCTiLIOoro ABo- Ta
TpUCYaMHHOTO ypaxeHHs KA nopiBHsHO 3 ocobamu 3 OB J1LU
260 % (4 (50,0 %) npotu 0 (0,0 %) Bunaakis, p = 0,098).

CepepHin Bik naujenTiB 3i CTCT i piBHem CPB 20,5
mr/an craHosue 61,00 (47,00; 70,00) poky, @ XBOpWX Ha
CtCr i3 piBHem CPbB <0,5 mr/gn - 60,50 (50,00; 67,25)
poky (p = 0,928).

B obctexenux 3i CTCr i pisHem CPB 20,5 mr/gn va-
CTille BUSBMSANMN Pi3Hi BUAM NOPYLUEHb PUTMY MOPIBHAHO
3 rpynoto 3i CTCt i piBHem CPB <0,5 mr/an: 8 (44,44 %)
Bunagkis npotn 5 (17,86 %), p = 0,042.

3adikcyBanu TeHZeHLUjlo [0 Buwmx 3HadeHb YCC y
rpyni 3i CTCT i pisHem CPB 20,5 mr/gn nopisHAHO 3 rpynoto
3 piHem CPB <0,5 Mr/an; y BiACOTKOBOMY CriBBigHOLLEHHI —
A+9,85 % (72,50 (65,00; 83,50) ya./xs npotv 66,00 (57,50;
76,00) yo./xs, p = 0,055).

Y rpyni 3i CTCT i piBHem CPB 20,5 mr/an Bu3Haumnm
npupicT A 3a nokasHukom ET-1, wo craHosus A +58,10 %,
MopiBHSAHO 3 rpynoto 3 piBHem CPB <0,5 mr/an (10,83 (9,94;
12,64) nr/mn npotu 6,85 (6,26; 7,63) nr/mn, p < 0,001).

3a paHummn ExoKI™ BctaHoBunmn npwpict Ay rpyni
3i C1Ct i piBHem CPB 20,5 mr/gn 3a 3HaueHHsM KCP —
Ha 6,49 % nopiBHAHO 3 rpynot XxBopux i3 piBHem CPB
<0,5 mr/an (3,94 (3,62; 4,30) cm npotn 3,70 (3,33; 3,87)
cM, p = 0,041), a Takox BU3HAYMMM TEHAEHL0 0O BULLMX
3HaueHb KOP (A +6,29 %; 5,58 (5,21; 6,05) cm npotu 5,25
(5,00; 5,56) cm, p = 0,083). Huxyi nokasHukm 3adikcysanu
3a 3HayeHHsm OB JLL (A -8,33 %; 55,00 (53,25; 57,75) %
npotu 60,00 (55,50; 63,00) %, p = 0,012).

3HauenHs BMLU gucbepenuinosaroi EKI™ BiporigHO
Hwkye B mauieHTiB rpynu 3i CTCT i piBHem CPB 20,5 mr/
AN NOpiBHSHO 3 NapameTpamu xsopwx i3 CPB <0,5 mr/an.
Y BigcoTkoBomy cnieBigHoweHHi — A -41,12% (0,63 (0,52;
0,74) npotn 1,07 (0,96; 1,19), p = 0,001). 3 ornsagy Ha ic-
TOTHY pi3HWLO rpyn 3a nokasHukoM BMLL, onucanm Takox
3MiHM LibOro napamMeTpa 3anexHo Bif CrpsiMyBaHHs 3y0Ls
T, Wwob po3LUMPUTH PO3YMIHHS MPUYMH LMX BiMIHHOCTEN.
[Mpy HeraTMBHOMY CMpSMyBaHHi 3yBLs T BCTAHOBUMMW HIDKYi
3Ha4yeHHs BMLL y 30Hi iwemii nopiBHAHO 3 nauieHTamu
3 MO3UTUBHUM CripsMyBaHHAM 3y0us T. Y npoueHTHOMY
cnissigHoweHHi —A-43,24 % (0,63 (0,50; 0,72) npotu 1,11
(1,03; 1,23), p < 0,001). HeratuHe cnpsimyBaHHs 3yous T

3yMOBIOBANO Takox BiporigHO BuLi piBHi CPB; npupict
A-Ha 103,70 % (0,55 (0,50; 0,69) mr/an npotn 0,27 (0,24;
0,31) mr/gn, p < 0,001). 3ayBaxnmo, L0 HasIBHICTb Pi3HUX
BWAIB NOPYLLEHb PUTMY B OCID i3 HEeraTMBHUM CrpsiMyBaH-
HAM 3y6Ls T CipUuMHSE ICTOTHILLE 3HVKEHHS MOKa3HWKa
BMLU y 30Hi iluemii nopiBHsHO 3 ocobamu 6e3 nopyLueHb
pUTMY B aHaMHesi Ta 3 HEraTUBHWUM CPSIMYBaHHSAM 3y6Lis
T, ane pisHnus He gocTosipHa (0,61 (0,45; 0,74) npoTn 0,63
(0,54; 0,73), p = 0,535).

KBI" npoaHanisysanu B 4 nauienTiB 3i CTCT i pi-
Hem CPB 20,5 mr/an Ta 6 xBopux 3i CTCT i piBHem CPB
<0,5 mr/gn. Y nepLuiin KoropTi BCTAHOBNEHA TEHAEHLIS A0
4acTiLLoro (MOPIBHSHO 3 APYroto) 4BO- Ta TPUCYAUHHOTO No-
wkomxeHHs KA (3 (75,00 %) npotun 1 (16,67 %), p=0,114).

06roBopeHHsA

Mauientn 3 IXC i B J1LL <55 % T1a 3i CTCTi OB J1LL <60 %
BIpOriAHO CTapLUi MopiBHAHO 3 XBopuMK Ha IXC i3 OB LU
255 % 1a Ha CTCT i3 ®B JILL 260 %. Tomy Bik MOXHa BBa-
XaT MapKepHUM nokasHukoMm Himkyoi GB JLL.

3a faHumu BizyanbHoi aHanorosoi Wwkanu EQ-VAS, sika
€ [OCTYMHUM Ta LLIMPOKO BUKOPUCTOBYBAHWM iHCTPYMEHTOM
OLiHIOBaHHS AKOCTI XUTTS [8], BCTAHOBUIM HIKY MOKA3HUKM
ans rpynv 3 ®B T <55 % npu IXC i B MW <60 % npu
CtCt nopisHsiHO 3 xBopuMK Ha IXC i3 ®B JLL 255 % Ta Ha
C1Cr i3 ®B J1ll 260 % BignosigHo.

Pesynbratv gocnimkeHHs L. Savic et al. nigTBepoxy-
10Tb, LLIO HASIBHICTb NPVHAaMHI OfHIET HekapianbHoi (oHo-
BOi natororii B nauieHTiB nicns STEMI 6inbLu xapakTepHa
Aans oci6 3i 3HmkeHoto OB JLL. MauieHTn 3i 3HMKEHO Ta
36epexeHoto OB J1LL nicns STEMI, sikwwo B Hux 6yno xova
6 onHe HekapaianbHe 3axXBOPIOBAHHS, Man BULLY 8-piuHy
CMEPTHICTb MOPIBHAHO 3 rpynoto ocib 6e3 HekapaianbHUX
¢hoHoBMX Natororin [9]. Y Hawomy AOCTIIKEHHI BCTAHOBM-
nn: y nauienTie 3 IXC i ®B JIL <55 % nopieHsHO 3 ocobamu
3 OB JLL 255 % vacrile piarHocTyBanm hoHOBI 3aXBOpio-
BaHHst (3nebinbLuoro — LI i nosTopHuid IM); y nauieHTis 3i
STEMIi ®B JILL <50 % nopisHsHO 3 o6cTexeHnumn 3i STEMI
i ®B J1LL 250 % vacTille BUHWKaB NoBTOPHMIA IM; ocobam
i3 CTCt i piBHem CPB 20,5 mr/gn nopiBHsHO 3 XBOpPUMM
Ha CtCt i CPB <0,5 Mr/an nputamaHHa HasiBHICTb Pi3HNX
BWAIB NOpyLUEHb pUTMY. ToMy 36inbLUeHHS BUNaaKiB L€l
komopbigHocTi npu Hkyin OB J1LL i BuLLmx 3HaueHHsx CPB
3YMOBJIOE HETaTUBHMIA MPOrHO3.

Y HaLloMy JOCHiMKEHHI BCTAHOBUMM, LLIO BULL|i 3Ha4eH-
Hst YCC nputamanHi ans nauiexTis 3 IXC i B JILL <55 %,
npu STEMI 3 ®B JLL <50 % Ta npu CTCT i piBHem CPB
20,5 mr/an nopieHsHO 3 xBopumu Ha IXC i3 ®B J1LL 255 %,
Ha STEMI 3 ®B JIl 250 % i Ha CTCt i CPB <0,5 mr/gn
BignoBigHo. Lle cnpnymnHsie nigBuLLEHNI CepLieBO-CyaUHHNIA
pu3uk. Marike B yCix enigemionoriyHnx 4OCimKeHHsIX, Lo
Oynu cnpsiMoBaHi Ha BUBYEHHS! 3B’A3Ky Mix YCC i 3aranb-
HO0, CEpLIEBO-CYAVNHHOI0 3aXBOPHOBAHICTIO Ta CMEPTHICTIO,
nosigomnsnu: BinbLui 3HaveHHs YCC nos’a3aHi 3 BULLMM
PU3UKOM CMEpPTHOCTI Bif YCIX MPUYMH | CepLEeBO-CYOUHHUX
nogin [10]. Y pocnimxenHi Ch. Perret-Guillaume et al.
nokasaHo, Wwo 36inbleHHs YCC Ha 10 ya./xB nos's3aHe
3i 30iNbLUEHHAM pU3VKy KapaianbHOi cCMepTi NpUHaiMHI Ha
20 %; ue 30inbLUeHHsa nodibHe 40 TOro, sike BU3HAYaloTh
npV MiABULLEHHI CUCTOMNIYHOTO apTepianbHOrO0 TUCKY Ha
10 mm pr. cT. [10].
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Y nocnigxenHi P. Ridker et al. cnoctepiranu 3a piBHsiMm
CPB y 27 939 naujexTi npotsrom 8 pokie. BcraHoBuw,
Lo imoBipHicTe CC3 3pocTana 3 NiaBrLLEHHSAM MOKa3HUKIB
CPB[7]. Y pnocnipxenni J. Danesh et al., B kotpe 3anyyeHo
6000 nauieHTiB, BU3HAYMNM MIABULLEHUA PU3UK TOCTPUX
CC3 B oci6 i3 uwwmm CPB [11].

ET-1 BU3HAUMMM SIK MOTY)XXHWIA Ba30OKOHCTPUKTOP, LLO
Bigirpae BaxnuBy ponb y natoreHesi 6aratbox CC3, Bknto-
yatoum apTepianbHy rinepTeHsito, cepLeBy HEQOCTaTHICTb
TaIXC. Y pobori J. Chen et al. BcTaHoBunm kopensito IXC
i Bucokux piHiB ET-1 [12]. ¥ gocnimxerHi T. Tsutamoto
et al. BctaHoBneHo Bnnme ET-1 Ha pemoaentoBaHHs JILU
nicnst IM, nigTBEpAKEHO MiABULLEHHS MO0 PIBHS B Na3Mi
B MoCTiHcapKkTHUMI nepiog [13].

3rigHo 3 pesynbTataMy HaLOro JOCHIMKEHHS!, PiBHi
CPB Ta ET-1 3HauHo BuLi B nauieHTiB i3 B J1LL <55 % npu
IXC i3 ®B JIL <60 % npu CTCT nopiBHSHO 3 06CTEXEHNMU
3 OB J1L 255 % Ta IXC, ®B 1L 260 % i CTCT BignosigHo.
Lle niaTBepaxye Ginbluy BUpaXeHICTb 3ananeHHs npu
iLemii npy Huxuin OB JILL.

Y nauienis i3 ®B J1L <55 % npu IXC i ®B J1W <60 %
npu CTCT nopiBHsIHO 3 xBopuMK Ha IXC i3 ®B LU 255 %
i Ha CTCr i3 ®B J1l 260 % BignosigHoO 3adikcysany Bipo-
riAHO BULi 3Ha4eHHs 3a nokasHukom JIIM. Lie cnpuyunHse
BUHWUKHEHHS HEraTUBHWUX KapAianbHWUX NOAiN, OCKINbKu
pemogentoBaHHs NopoxHuHK TN HanexwTb [0 Hecnpu-
ATNMBUX eNeKTPOIIONONIYHNX, KIITUHHUX i CTPYKTYPHUX
3MiH y TKaHWHI MiOKapAa Y BiAMOBIAb Ha NEPEBAHTaXEHHS
TMCKOM Ta 0b6'emom [14].

Iwemis xapakTepusyeTbcs 3MiHAMKU €NEKTPUYHUX
BMacTMBOCTEN cepus [15], Wo npu3BoasaTh [0 NaTonoriy-
HWX NpoLeciB hasn penonsapusadii 3i 3aMiHamu amnniTyau,
CTPYKTypu Ta nonspHocti xeuni T [16]. B ymoBax iwemii
nokasHuk BMLLU audpeperuiioBaHoi EKI™ 3asHae TpaHchop-
maLLii B 6ik 3HVKEHHS!, OCKINbKW NOPYLLEHHS €MEKTPOreHe3y
nepenbayae cumetpuaadito 3yousa T [17]. Y Hawii poborTi
BUSIBUNW KOPENALLito HKYOro 3HayeHHs BMLL i3 Huxkymmm
3HaveHHsmn ®B LU i Buwwmn pisHsmu CPB. Lie nigteep-
[DKYE ICTOTHILLE iLUeMiYHe YpaXKeHHS Ta TSHKYi MOpYLUEHHS
(hasn penonspusadii B naujenTis i3 IXC i B JILL <55 %
nopiBHsHO 3 xBopumK Ha IXC i3 ®B JLL 255 %, a Takox
npu CTCT i3 pisHem CPB 20,5 mr/an nopiBHsIHO 3 06CTexXe-
Humm 3 CTCTi CPB <0,5 mr/gn. 3ayBaxwumo, Lo HeraTyBHe
CnpsiMyBaHHs 3y6us T i HasiBHICTb Pi3HKX BULIB NOPYLUEHb
puTMy B nauieHTiB 3i CTCT TakoX CNPUYMHAIOTD iCTOTHILLE
3HWKeHHs BMLL, Lo Bkasye Ha rMnbLi iLueMiyHi 3MiHN.

CermeHT ST 3a3Hae 3MiH NPy iLLEMIYHOMY YpaXeHHi
Miokapaa, 3okpema BiabyBaeTbCs 3CyB BULLe abo Hpk4e
3ai301iHito [18]. BUKopuCTaBLLUM MOXIIMBOCTI AimpKuTanisawii
EKT, Bu3Haumnm BupaxeHiwi 3miHu nokasHuka STH y na-
uienTiB i3 ®B J1L <55 % npw IXC, a Takox BULLi 3Ha4EeHHS
STH y nepiog makcumanbHoi enesadii cermeHta ST y na-
uienTie 3i STEMI i ®B J1LL <50 %. Lie Binbusae icToTHiLLMIA
€NEeKTPUYHWIA SUCOHAHC YpaXeHOi 30HM Miokapaa Ta rimobLLi
iLUEMIYHi 3MiHW Y LIUX XBOPUX.

Y pobori Z. V. Chen et al. nokasaHo: 3Hm«eHHs ©B J1LL
<55 % 6inbLu xapakTepHe Ans navjieHTis 3 IM 3 ypaxeHHsM
MMLUI NIKA nopiHsHO 3 rpynoto ocib 3 IM i noLIKOmKEeHHS -
MU KOPOHapHOTo pycna, LWo He nos’saaHi 3 NMIMLLI JIKA[19].
BcranoBunu, wo npu IM, skuit NOB’A3aHUiA 3 YpaKeHHAM
MMLL JIKA, BinbyBa€eTbCs 3HaUHE MOPYLLIEHHS! MIKPOLIMPKY-
nsiii, BUHUKAE TsKKa iLuemist 3 GinbLLO MIOLLE HEKPO3Y;
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OpwuriHaAbHiI AOCAIAXKEHHS

Lie nocurnioe cuctonivHy auceyHkuito JILL [19]. BucHoskw,
K 3p0BunM y HaloMy AOCRimKeHHi, NigTBEPMKYOTh Li
pesynbratut: y rpyni nauieHTis i3 ®B JILL <55 % npu IXC i 3
®B Il <50 % npu STEMI (nopieHsiHO 3 xBopumM Ha IXC
i3 ®B LU 255 % Ta Ha STEMI 3 ®B J1LL 250 % Bignosia-
HO) TaKOX [OCTOBIPHO YacCTillle NOLIKOKEHHS 3a3HaBarna
MIMLUT NIKA. BinbLL remognHaMIHO 3HauyLLi ypaxeHHs KA
Bu3Haumnm B nauieHTis 3i CTCTi @B J1LU <60 % Ta 3 piBHEM
CPB 20,5 mr/gn nopieHsHO 3 xBopumm Ha CTCT i3 B JILU
260 % Ta CPb <0,5 mr/an. Lie aae nigctaBm BU3HAYMTL LIMX
navjieHTiB 40 rpynu MigBMLLEHOTO PU3NKY Ta HECTIPUSTM-
BOrO KapaioBaCKyNSPHOTO MPOrHO3y.

BucHoBKH

1. Y nauienTig i3 IXC i ®B JILL <55 % yacrilue dhikcysa-
N ChOHOBY 3aXBOPIOBAHICTb, Nepenycim LY i nosTopHmi IM.
lMopiBHsHO 3 xBopUMU 3 ®B JILL 255 %, Ui nauieHTn manm
HKYY SIKICTb XWUTTS 3a Wwkanot EQ-VAS; im xapakTepHa
Buwa YCC, 3a gaHnmm KniHiYHOro ornsidy; TeHAEHLUis Ao
BuwmMx piBHiB CPB; Buwi nokasHuku M, KCP, KOP, 3a
pesynbsratamu ExoKT™; Hwkyi nokasHuku BMLL, npote BuLwi
STH audepenuiiosaHoi EKT; yacTiwe ypaxerHs MMLLM
JIKA, 3a pesynsratamu KBI.

2. Y naujenTie 3i STEMI i ®B J1LLU <50 % yacriwe ai-
arHocTysanu nosTopHuit IM; peecTpyBani BULL NOKa3HKKN
YCC, 3a KniHiyHMMK JaHumm; BuLLi 3HaueHHs KCP i KOP, 3a
pesynsratamu ExoKT'; geLwo 6inbLui 3HaueHHst STH y nepiog
MaKcMManbHoi enesaLii cermenta ST andepeHLinoBaHoi
EKT; vacriwe ypaxennsa MMLUI JIKA, 3a gaHrvn aHanisy
KBTI, nopiBHsiHO 3 xBopumK i3 OB J1LL 250 %.

3. Y xBopwux Ha CTCT i3 ®B JILU <60 % 3a gaHumu
wkanu EQ-VAS BCTaHOBUMM HUXYY SIKICTb XUTTS; BUSIBUNM
TeHaeHUito Ao Buwmx pisHiB CPB Ta ET-1; BULLi 3HaYeHHSs!
JIM, KCP, KOP, 3CILL, 3a naHumMu ExoKT; yacriwe ago- Ta
TpUCYAMHHE noLukomkeHHs KA, 3a gaHmumMu KBTI, nopiBHsHO
3 nauieHtamu 3 ®B J1LL 260 %.

4. Y nauienTi 3i CTCT i piBHem CPb 20,5 mr/an
yacTille ¢ikCyBanm BUHUKHEHHS Pi3HUX BUAIB MOPYLLEHb
putmy; Buwy YCC, 3a gaHUMM KNiHIYHOrO OBCTEXEHHS;
By piBHi ET-1; Buwi 3HaueHHs KCP, KOP, npote Hxvy
®B J1LU, 3a peaynsratamu ExoKT; Hukyi nokasHmkm BMLL
andepeHuinosaroi EKI. Kpim Toro, gns uux xsopmx
XapakTepHa TEHZEHLS A0 YacTilLOro po3BMTKY ABO- Ta
TpuCyanHHUX ypaxeHb KA, 3a naHumu KBTI, nopiBHsHO 3
ocobamu 3 pisHem CPB <0,5 mr/gn. HeratneHe cnpsamy-
BaHHS 3yOUs T, @ TakoX HasIBHICTb Pi3HUX BUAIB NOPYLLIEHD
puTMy B nauieHTiB 3i CTCT CpUYMHAIOTD iCTOTHILLE 3HU-
xeHHs BMLL.

5. 3HaveHHs OB JILL <55 % npw IXC, ®B I <50 %
npu STEMI, ®B JILL <60 % npu CtCt, CPB 20,5 Mr/an npu
C7CT acouitoroTbCs 3 TipLWMMM NMOKA3HMKaMM KMiHIYHKX,
nabopaTopHMX Ta iIHCTPYMEHTaNbHNUX METOAIB 00CTEXEHD,
LLO fatoTb 3MOry OnmUcaTH CTaH iLLemi3oBaHoro Miokapzaa.
fioxutanizauis EKI Ha 6a3i meguyHoro nporpamHoro
3abesnevenHs «CmapT-EKM» aae amory poswmvputy gia-
THOCTUYHI MOXIUBOCTI.

MepcnekTMBM noganbLuKMX AochipkeHb. BctaHoBnTH
B3aeM03B's130k Mix OB J1LLI i 3miHOt0 KniHiko-nabopaTopHux
MOKa3HWKiB, BKMtOYaOuM AaHi audepeHuinosaHoi EKT, y
navjeHTis 3i STEMI.
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OcobanBoCTI 3MiH EAEKTPUUHOI AKTUBHOCTI Ta BapiabeAbHOCTi
cepLLeBoro pUTMy B NaL€HTIB 3 ilLemiuHolo XBOpo6oto cepus
3aNAeXHO BiA CTYNEHA CynyTHbOro 3aAi3oaediuuty

M. O. KoHoBanoBa®**-E H. C. MuxannoBcbka®ABCEF

3anopi3bknii AepxaBHWUI MeAUKO-GapMaLeBTUYHUI YHIBepCHTET, YKpaiHa

OpwuriHaAbHiI AOCAIAXKEHHS

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

F - octatouHe 3aTBEPAXEHHS CTaTTI

MeTa po60oTK — OLHUTY 3MiHM ENEKTPUYHOT aKTUBHOCTI Ta BapiabenbHoCTi cepuesoro putMy (BCP) y nauieHTiB 3 iluemivyHow0
xBopo6oto cepus (IXC) 3anexHo Big cTyneHs 3anisogediumty (31) Ta 3'scyBaty ixHii 38’530k i3 hepOoKIHETUYHUMM NOKA3HMKAMM.

Marepianu Ta metoau. O6ctexunm 90 xBopux Ha IXC: cTabinbHy cteHokapaito HanpyxeHHs Il ©K (35 yonosikis, 55 xiHOK; Bik
—69 (61; 72) pokiB). XBOPUX NOAINWAN HA YOTWPM KAiHIYHI rpynu: | (n = 16) — nauieHT 3 CynyTHLOH 3ani3oaedilnTHOK aHeMiED
(3MA) nerkoro Ta cepeaHboro ctyneHis TsbkkocTi; Il (n = 15) — 3 abcomtotHum nateHTHrm 340; 1l (n = 14) — 3 dyHKUiOHaNbHAM
natenTHum 3[0; IV (n = 45) — nauieHTn 3 IXC 6e3 nopyLueHb epokiHeTvku. Jocnigunm aputmiyHi nopyLleHHs 11 ocobnmeocTti BCP
npoTArom 406U, B AEHHUIA i HIYHWIA Nepioaw, a Takox iXHi B3AaEMO3B'A3kM 3 MokasHWKaMW 0OMiHy 3aniaa Ta KIiHIYHOI remorpamu.
CratuctnyHo pesynbTtaTy onpawitoBanu B nporpami «Statistica 13.0.

Pesynitatu. Y xBopux Ha IXC i3 cynyTHboto 3[1A BUSIBUNK TEHAEHLO 40 GinbLIOr0 3HAYEHHs! CepeaHbOi YacToTU CepLeBmX
ckopoyeHb (YCC) npotsrom gobm (U = 14,0; p = 0,08), TpusanocTi taxikapaii (U = 20,0; p = 0,06); 3adikcyBanu fOCTOBIpHO
6inbLUy KinbKiCTb LLMYHOYKOBIX ekcTpacucTon — B 2,4 pasa (U = 7,0; p < 0,05) nopiHsHO 3 06CTexerMun 6e3 nopyLueHs 06MiHy
3anisa. He BCTaHOBMNM 3HauyLLyX BigMiHHOCTEN 3a YCC, eniogamu Taxikapgii Ta KinbKiCTo apuTMIYHUX MOPYLUEHb Y XBOPUX Ha
IXC i3 3[] pisHnx CTyneHis.

Mip yac aHanisy yacoBux nokasHukieB BCP BCTaHOBNEHO: NOPiBHAHO 3 naLieHTamu 6e3 nopylweHb 0BMiHy 3anisa y XBOpYX i3
cynyTHiM 3[] pi3Hux CTyneHiB BinbyBaeTbcs 3MeHLIeHHs 3aranbHoi BCP BHacnigok aHmxeHHs SDNN-iHgekcy, rMSSD (%) ta
TpiaHrynsipHoro iHgekcy HRVT i B akTUBHMIA, | B nacuBHMIA nepiogyn. AHania cnektparnbHux nokasHukis BCP y xsopux I-lll rpyn
nokasaB NpUrHIYeHHs! MapacuMnaTUyHOT aKTUBHOCTI BereTaTyBHOI HEPBOBOI cMCTeMM 3a nokaHukom HF. HasiBHICTb cynyTHbOI
3[A xapakTepuayBanacb MakcyumarnbHAMK 3MiHamm nokasHukie BCP i nepeBaxaHHsIM LieHTparnbHWX MexaHiamie perynsuii BCP
Hap, aBTOHOMHMM, LU0 NIATBEPMAXKEHO JOCTOBIPHUM 30iNbLUEHHSM iHAekcy ueHTpanisauii IC Ta ctpec-inaekcy Sl. Lnsxom kope-
NALIAHOTO aHani3y BCTAHOBMEHO HU3KY 3B'A3KIB MiX MokasHWkamu obmiHy 3anisa Ta BCP y xBopux Ha IXC i3 cynyTHboto 30A
Ta nareHTHum 3[. Brim, BiporigHMX KopensuiiHnx B3aeMo3B'sa3kiB Mix nokadHukamu BCP i hepokiHETMKM y XBOPUX i3 CynyTHIM
yHKUioHanbHUM 3[] He 3adhikcoBaHo.

BucHoBKM. 3MeHLLEHHs 3anaciB 3anisa B OpraHiami BHaCNigoK 3MEHLLEHHS MOro TKaHWHHOTO Ta TPaHCMOPTHOTO (hOHAIB Cynpo-
BOZKYETHCS 3MiHAMM €NEKTPUYHOI aKTUBHOCTI CEpLisi, NPOTPECUBHOK PEeAYKLIEK 3aranbHOi BapiabenbHOCTi CepLEBOro puTmy,
BereTaTMBHUM AnchanaHcoM y HanpsiMi NPUrHiYeHHs akKTMBHOCTI NapacumnaTuyHoro AomeHy. Lle nigTBepaxeHo BignosigHUMu
KopensuisiMm 3 NoKasHUkamu epoKiHETHKM.

The peculiarities of changes in myocardial electrical activity
and heart rate variability in patients with coronary artery disease
depending on the stage of concomitant iron deficiency

M. 0. Konovalova, N. S. Mykhailovska

The aim of the study: to assess changes in myocardial electrical activity and heart rate variability (HRV) in patients with coronary
artery disease (CAD) depending on the stage of iron deficiency (ID) and identify their relationship with ferrokinetic parameters.

Materials and methods. In total, 90 patients with CAD, stable angina II-Ill FC were examined (men — 35, women — 55, age — 69
(61; 72) years). The patients were divided into 4 groups: the 1%t group (n = 16) consisted of patients with concomitant ID anemia
(IDA) of mild and moderate severity, the 2™ (n = 15) — with latent ID, the 3 (n = 14) — with functional ID, the 4" (n = 45) — patients
with CAD without iron metabolism disorders. The HRV features during 24 hours, daytime and nighttime as well as their relationships
with ferrokinetic and hematological parameters were analyzed. The data analysis was performed using Statistica 13.0.

Results. CAD patients with concomitant IDA demonstrated a tendency to have a higher average daytime heart rate value (U = 14.0;
p =0.08), a longer duration of tachycardia (U = 20.0; p = 0.06), and a significantly greater number (2.4 times) of ventricular extra-
systoles (VE) (U = 7.0; p < 0.05) compared to patients without iron metabolism disorders. There were no statistically significant
differences in heart rate, episodes of tachycardia, and the number of arrhythmic events in CAD patients with different stages of ID.

During the temporal analysis of HRV indicators, patients with different stages of concomitant ID demonstrated a decrease in overall
HRV due to SDNN-index, rMSSD (%) and HRVT triangular index both in active and passive periods as compared to patients without
iron metabolism disorders. Spectral analysis of HRV has revealed reduced parasympathetic activity of the autonomic nervous
system due to HF indicator in patients of the 1-3" groups. The presence of concomitant IDA was characterized by maximum
changes in HRV indicators and the predominance of central mechanisms of HRV regulation over autonomic ones, which was
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confirmed by a significant increase in the centralization index (IC) and stress index (Sl). For CAD patients with concomitant IDA
and latent ID, a number of relationships between ferrokinetic and HRV parameters was found. There were no statistically significant
correlations between indicators of iron metabolism and HRV in patients with CAD and functional ID.

Conclusions. The decrease in iron stores in the body due to its tissue and transport reserves is accompanied by changes in the
myocardial electrical activity, a progressive reduction in heart rate variability, autonomic dysfunction towards a suppression of the
parasympathetic domain activity, confirming the relevant correlations with the ferrokinetic parameters.

Komop6igHicTb 3axBOptoBaHb BU3HAHO 3aranbHOCBITOBO
npo6nemoro Cy4acHoT MeavLMHK, a ii BOCTIIKEHHS € OBHUM
i3 HaMBAXIMBILLMX LUMSXIB YOAOCKOHAMNEHHS AiarHOCTMKM
Ta NepCoHithikoBAHOTO NikyBaHHS NALIEHTIB i3 NOEAHAHO0
natonorieto [1,2]. AHemis Ta 3anisogediumt (3[) — oauH i3
komop6igHUX CTaHiB, LLO AOBOI YACTO BUHUKAE Y NALEHTIB
i3 3aXBOPIOBaHHSAMM CepLIEBO-CYANHHOI CHCTEMM, 30KpEMa
3 iwemiyHoto xsopoboto cepuis (IXC) [3,4].

CninbHOK NaTOreHEeTUYHO NaHKOK ANS LMX 3aXBO-
ploBaHb € Ae3afanTallis BereTaTuBHOI HEPBOBOI CUCTEMM
(BHC). Bigomo, wo BHC — Baxnuuii MexaHiam, sKui
peryrnioe peakwjito opraHiaMy Ha BrMB Pi3HUX CTPECOBKX
(hakTopis, i TOMy 3a3Hae HeraTvsHoro Bnnusy npu IXC Ta
aHeMii [5,6]. CtaH rinokcii, Lo cynpoBokye aHeMito, Hera-
TUBHO BIMBAE Ha ENEKTPUYHY aKTUBHICTb Miokapaa. Tak,
32 JaHUMK MiXXHapOAHWX JocnimkeHb, EKI-3miHu BusBnSs-
toTb y 86,6 % nauieHTiB 3 aHeMmieto 6e3 cynyTHBOI cepLieBOi
narornorii [7]. Y uMx XBOPUX HalyacTiwe AiarHoCTYoTb
CWHYCOBY Taxikap/ito, CUHYCOBY apuUTMito, Pi3Hi MOPYLIEHHS
BHYTPILLHBOLLITYHOYKOBOI NPOBIAHOCTI, hibpunsLito Ta Tpi-
noTiHHS nepeacepab [8,9,10]. Y nauieHTiB 3i LLNYyHOYKOBUMM
TaxiapuTMisiMu Ta CynyTHLO0 aHEMIEH [IOCTOBIPHO YacTiLLe
peecTpytoTb BUNaAKM CEpLEBOi CMEPTi Yepe3 24 roavHu
nicns rocnitaniaaLii NopiBHAHO 3 XxBopuMY 6e3 aHeMii [11].

3a3Ha4yMMo, WO 3MiHW eNTeKTPUYHOI aKTUBHOCTI
MiokapAa BMSBNSIOTb TaKoX B 0Ci6 3 i30nboBaHNM
3anisogediuntom. 3[1 cynpoBOAXYETHCA CHHAPOMOM
nopyLUeHHs 36anaHcoBaHoi akTueHocTi BHC, yacTora Bu-
HVKHEHHSI Ta IHTEHCKBHICTb SIKOro 3anexartb Bif CTyneHs 3
[12,13,14,15]. Y pesynbrati gocnimkerHs Emre Yilmaz [16]
BCTAHOBIEHO: HU3bKWI PIBEHb 3ani3a MOXe MigBuLLYBaTh
apUTMOreHHyY Yy TNMBICTb MiokapAa Yepes 30inbLUeHHs Ha-
ABHOCTi hparmeHToBaHUX QRS, iHTepsany T Tp-e),
cniBgigHowweHHs Tp-e/QT i Tp-e/QTc.

3a ganumm haxosoi nitepatypu [17], aHemis Ta 3[1
noB’si3aHi 3 aucbanaHcom perynauii BapiabensHocTi cep-
uesoro putMmy (BCP) y nauieHTis 3i ctabinsHoto IXC, wwo
MOTEHLIIiHO MOXXE OMOCepPeaKOBYBaTH iXHil 3B’130K i3 NiaBuK-
LLIEHO YaCTOTO BUHWKHEHHS (haTanbHuMX i HedhaTanbHux
KapaioBacKynsipHUX Nogi.

OTxe, 3HWKEHHS 3anaciB 3aniza B opraHiami cnpu-
YMHsIE iHOYKUito Ta nporpecyBaHHs IXC. Tomy BUBYEHHS
0COGMNMBOCTEN BETETATUBHWX Ta ENEKTPUYHUX MOPYLUEHD
y xBopux Ha IXC 3anexHo Big dhepokiHETUYHOTO (heHOo-
TUNy (cpyHKLiOHANBHUIA, NAaTEHTHWIA Ta abCONKTHWIA) ANs
MOLLYKY ONTUMAbHUX CXEM BiHOBHOTO MiKyBaHHS TaKux
XBOPYWX € aKTyarbHWUM, a OT)Xe AOLINbHAMI € HOBI HAYKOBI
[OCHIIKEHHS.

peak-Tend (

MeTa po6otu

OUiHMTM 3MiHW €NeKTPUYHOI aKTUBHOCTI Ta BapiabenbHocTi
CepLEeBoro pUTMy Y MaLieHTiB 3 iLLemivHOK0 XBopoboto cepLst
3anexHo Bif CTyneHs 3anisogediunTy Ta 3'cyBaTht ixHii
3B'A130K i3 hEPOKIHETUHHMUMI MOKA3HMKaMM.

Martepianu i MeToAU AOCAIAKEHHA

Min cnocrepexenHsm nepedysany 90 xBopux Ha IXC: cTa-
6inbHy cTeHokapgito HanpyxerHs |11l K (35 yonosikis, 55
XiHOK; Bik—69 (61; 72) pokiB), siki nepebyBanit Ha cTaLioHap-
HoMY nikyBaHHi Ha 6a3i TepaneBTU4HOTO Ta KapAionoriYHoro
BinaineHs KHIM «Micbka nikapHs Ne 4» 3MP (M. 3anopixoks).

BpaxoByoun nokasHWKM (PEPOKIHETVKN Ta KIiHIYHOI
remorpamu, BCiX MawuieHTiB Noginunu Ha 4 KniHivHi rpynu:
y | rpyny (n = 16) 3anyumnu XBopux Ha CynyTHIO 3anizoae-
iunTHy aHemito (3[1A) nerkoro Ta cepenHboro CTyneHiB
TsokkocTi; y I (n = 15) — 3 abcontotHum natenTHam 3; y I
— 3 (hyHKLUioHanbHUM nateHTHUM 3[1; IV — rpyna nopiBHAHHS
(n = 45), B Ky BkntouMnn nauieHTis 3 IXC 6e3 nopyLueHb
(hepokiHETUKI. YCi rpynu nauieHTiB 3icTaBHi 3a CTaTTIo,
BikoM i KoMOpOIAHUM GOHOM.

Kputepint 30A — 3HkKeHHs piBHiB remornobiHy (Hb y
BEHO3Hi kposi <130 r/n y yonosikis Ta <120 r/n y XiHOK),
cuposaTkoBoro 3anisa (C3) <8,8 Hmonb/n, deputuHy
<100 Mkr/n, Hacu4eHHs TpaHcdepuHy 3anisom (HT3)
<20 %. Y uin rpyni 8 ocib manu cynyTHto 3[A nerkoro CTy-
neHs TsbkkocTi (Hb — 110,5 (106,0; 114,5) r/n), 8 nauieHTis
— nomipHoro (Hb - 87,0 (83,5; 92,5) r/n).

AGCOMNKTHWIA NATEHTHWIA 3ani3oaediluT fgiarHocTyBa-
W, SIKLLO OAEPXKYBany Taki NokasHuku: Hb y BEHO3HIN KpOBi
>130 r/n y yonosikis, >120 r/n y xiHok; C3 <8,8 HmMonb/m;
eputnH <100 mkr/n, HT3 <20 % [18,19]. ®yHKUiOHaNb-
Hui 3[ BM3HaYanm, akwo Hb y BEHO3HIN KpoBi CTaHOBWB
>130 r/n y yonosiki, >120 r/n y xiHok, C3 <8,8 HMonb/n,
theputH — y mexax 100-299 mkr/n, HT3 <20 % [20].

Bepudikaito IXC 3giicHunm 3rigHo 3 pekomeHgaLismu
European Society of Cardiology (ESC) 3 piarHocTuku Ta
NiKyBaHHA XPOHIYHOrO KopoHapHoro cuHapomy 2019 p.
Ta BiANOBIAHO A0 YMHHOTO YHi(PiKOBAHOrO KMiHIYHOO
MPOTOKONY MEepBMHHOI, BTOPWHHOI (cneLianisoaHoi) Ta
TPETUHHOI (BMCOKOCMELiani3oBaHoi) MeanyHoi 4ONOMOru
«CrabinbHa iwemiyHa xsopoba cepus» (Hakaz MOS Big
23.12.2021 Ne 2857). [ins giarHOCTVKM CynyTHBOTO aHe-
MiYHOrO CWHAPOMY BMKOpUCTanu pekomengalii British
Society of Gastroenterology (BSG) 3 BeeHHs1 XBOpWX Ha
3anisogediunTHy aHemito 2021 p., Hakasn MO3 Ykpainu
Big 02.11.2015 Ne 709 ta Big 30.07.2010 Ne 647 (3a pegak-
uieto Big 29.07.2016 p.). fiarHocTtuky Ta Bepudikavito 30
30iACHWNN 3a KpUTEPISIMY, LLLO afanToBaHi A1 NaLieHTiB i3
naTonorieto cepLeBo-cyauHHoi cuctemu [18,19,20].

Kpuepii 3anyyeHHs B 4OCTIMHKEHHS: JOKYMEHTaNbHO
nigTBepmxeHa 0OPOBINbHa 3rofa Ha y4acTb, NOBHOMITTS,
nigTeepmxeHa IXC, HasiBHICTL MopyLueHb 06MiHy 3aniaa.
KpuTepii BUKNOYEHHS 3 4OCTIMKEHHST: BIfCYTHICTb 3roam Ha
y4acTb; BUHIKHEHHS FOCTPOI KPOBOTEui B Nepiof cTavjioHap-
HOTO NikyBaHHSI; 3340KYMEHTOBaHI KPOBOBTPATU NPOTArOM
OCTaHHix 6 MicsLis; Hb y BeHO3Hii kposi <80 r/n; OHKOMOriYHi
3aXBOPOBaHHS1, 30KpeMa reMobiacToau; reMoniT1iHa, rino-/
annacTuyHa, MeranobnactHa aHeMii; Tepanist BHYTPiLLHbO-
BEHHVMM NpenapaTtamu 3aniza Tpueanictio 3 micsaui; XCH 3
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®B <40 % abo/i IV OK 3a NYHA; LUIK® <59 mn/xs/1,73 m?;
BWHVKHEHHS FOCTPOTO KOPOHAPHOTO CUHAPOMY abo rocTporo
MOpYLLEHHs! MO3KOBOTO KPOBOOGIrY; NepeHeceHuit iHapkT
MiokapAa, IHCYMbLT NPOTArOM OCTaHHIX 3 MICALiB; HASBHICTb
iMnnaHToBaHOrO enexkTpokapgiocTumynsTopa abo Heobxip-
HICTb iMNNaHTaLji; Tshkka komopbigHa naTonoris, Lo cynpo-
BOKYETHCS OPraHHO HEAOCTATHICTHO; CUXOHEBPOITOTiYHi
pO3Maam TSKKOTO CTyNeHs.

Mg yac po6oTn AOTPUMYBANMCS MOPATbHO-ETUYHUX
HopMm BioeTuku BignosiaHo Ao npasun ICH/GCP, MenbCik-
CbKOi Aeknapalii npas noauHu (1964 p.), KoHeeHuiji Pagm
€Bponu 3 npaB NMtoanHK | iomeamumHm (1997 p.), a Takox
YMHHOTO 3aKOHOZABCTBA YKpaiHu.

AHani3 hepoKiHETUYHIX NOKa3HWKIB: pepuTiHy, C3, 3a-
ranbHoi 3ani303B’sa3yBanbHoi 3aatHocTi cupoatky (333C)
— 3piiicHMnK B KniHiko-6ioximiyHin nabopatopii HHML|
«YHiBepcuTeTCbKa KniHikay 3anopi3bkoro AepxaBHOrO
MeaVKo-hapMaLEeBTUHHOIO YHIBepCUTETY. [N BU3HaYeH-
HS1 MaTEeHTHOI 3ani303B’s3yBarbHOI 3AaTHOCTI CUPOBATKM
(nateHTHa 33C) obpaxosyBanu pizHuuto pisHiB 333C i C3.
HacvueHHs TpaHctepuHy 3anizom (HT3) pospaxysanm 3a
chopmynoto: HT3 (%) = C3 x 100 / 333C.

Ak pedpepeHTHi BENMUMHN hepOKIHETUYHMX MOKa3HWKIB
BUKOpUCTany Taki: peputH — 28-365 Hr/mn, C3-8,8-29,9
HMonb/1, 333C — 45-76 mmonb/n, nateHtHa 33C — 32,0—
46,0 mmonb/n, HT3 - 16,0-50,0 %.

OujiHI0BanM YacToTy BUHUKHEHHS MOPYLLEHb CEPLIEBOTO
puTMy Ta nokasHukn BCP npotarom fobw, y aeHHuin Ta
HiYHUI Nepiogy 3a gonomoroto anapara «KapaioceHe K»
(XAl MEOWKA, YkpaiHa). KopuctyBanucs yacoBumm Ta
crekTpanbHuMM nokasHukamu BCP, wo pekomeHaoBaHi
poboyoto rpynoto €BponercbKoro ToBaprcTBa kapionoris
3 BUBYEHHS BapiabernbHOCTi CepLeBoro putmy:

— SDNNi - crangaptHe BigxuneHHsi NN-iHTepanis,
CymMapHUWI NOKa3HWK BapiabernbHOCTI BENWYMH iHTepBRaniB
RR 3a Becb nepioa CnocTepexeHHs;

— mRR - cepenHe 3HayeHHs iHTepeanis RR;

- rMSSD - kBagpaTHUi KOpiHb i3 CymMu KBagparTisB
pisHuui BennumH nocnigosHux nap NN iHTepsanis, Hase-
[EHWA Y MC;

—HRVT — TpiaHrynspHuit iHaexc, BiBHOLLEHHS 3ararnb-
HOI KinbkocTi iHTepBanis R-R Mk CMHycoBUMU KOMMMek-
caMmm [0 KifnbKOCTi iHTepBanis, WO NOTpanunu B AjanasoH
mozy, Binbusae cymapHy BCP;

— LF — nOTYXHICTb H13bKOHACTOTHOTO CEKTpa Kapmio-
iHTepeanorpam y fianasoni 0,04-0,15 Iy, obpaxoBaHa
METOZOM LLIBMAKOTO NepeTBOpeHHs Dyp’e, HaBedeHa B Mc?,
XapaKTepusye CUMMaTU4HWIA TOHYC;

—HF — noTy>HicTb BUCOKOYACTOTHOTO CNEKTPa Kapaio-
iHTepeanorpam y gianasoHi 0,15-0,40 Iy, obpaxoBaHa
METOAOM LUBWAKOTO NepPeTBOPeHHst Dyp’e, BUpaxeHa B MC?,
XapaKTepuaye napacumnaTuyHuiA TOHYC;

— LF/HF - BigHOLWeHHs cumnaToBaranbHOro banaxcy,
Lo 06paxoByBasny LLMSXOM AiNEHHS 3HAYEHHS NOTYXXHOCTI
HW3bKOYACTOTHOIO CNEKTPA Ha 3HAYEHHS NOTYXXHOCTI BUCO-
KOYaCTOTHOrO CMeKTpa;

— VLF — noTyxHicTb cnekTpa ayxe HU3bKo4aCTOTHOro
KOMMOHeHTa BapiabenbHOCTi Y % Bif CymMapHOi MOTYXHOCTI
KOMWBaHB;

—|C — iHgekc ueHTpaniaauii, Lo nokasye 6anaHc Mix
aKTWBHICTIO CErMEHTaPHOrO Ta HaZICErMEHTAPHOTO KOHTYPIB
BEreTaTMBHOTO YNPaBMiHHS;

3anopisbkuint MeguaHnii xypHan. Tom 25, Ne 6(141), nuctonag — rpyaeHs 2023 p.
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— Sl —cTpec-iHaekc, LWo XapaKTepu3ye piBeHb LieHTpa-
nisauii ynpaBniHHS CepLeBUM PUTMOM (MCUXOEeMOLLiliHe
HanpyeHHs, piBeHb isionoriyHoro cTpecy).

CraTuCcTMYHO JaHi onpaLtoBany BignosigHo 0 cyvac-
HUX BUMOT, 3acTocyBanm nporpamy «Statistica 13.0» (Stat
Soft Inc, CLUA, Ne niueHaii JPZ8041382130ARCN10-J). 3a
ponomoroto kputepito Lanipo—Binka nepesipunu rinotesy
LLIOAO PO3MoAiNy KinbKiCHUX NokasHukiB. Bpaxosyroum, Lo
BCi NpoaHani3oBaHi NOKa3HWKW He BiZNOBiAANM 3aKoHy
HOpPMarbHOMO PO3noZiny, KifbKiCHi O3HaKu HaBedeHO SK
MegjaHu Ta MikkeapTunbHi iHTepeanu (Me (Q25; Q75)),
SKiCHI — y BigcoTKax. [ns oLiHIOBaHHSA BiAMIHHOCTEN MiX
rpynamu BukopucTanu paHroui aHania Kpackena—-Bo-
nnica, Hagani BUKOHyBanu nonapHe 3iCTaBNEHHS 3a
aonomoroto U-kputepito ManHa—BiTHi 3 nonpaskoto boH-
heppoHi. BsaemoszanexHicTb Mix NokazHUKamu KiiHiYHOT
remorpamu, obMiHy 3aniza Ta BCP ouiHioBanm Lunsxom
KopensauinHoro aHanisy 3 po3paxyHKoMm koediuieHTa
kopensuii CnipmeHa. Pe3ynsratit BBaxanu CTaTUCTUYHO
3HavyLmmm npum p < 0,05.

Pe3yabTati

OcobnmBocTi cTaHy remMaTonoriyHmx i hepOoKiHETUYHUX
nokasHukiB y xBopyx Ha IXC 3anexHo Big CTyneHs 3anisoge-
iumTy HaBegeHo B nonepeaHin nybnikavii [21].

3a pesynsratamn fo60BoOro MoHiTopyBaHHs EKI™ 3a
XonTepom (mab. 1), y xsopux Ha IXC i3 cynyTHboto 3[A
BU3HAYUINM TEHAEHLiO 10 BinbLIOro 3HAaYEHHs! CepenHbOi
yacTtoTu cepuesux ckopodeHb (YCC) npotsirom ycboro
nepiogy CNOCTEPEXEHHS, HiX Y XBOpux 6e3 nopyLueHb
obminy 3anisa (U = 14,0; p = 0,08) Ta xBopuX i3 CynyTHIM
yHkuioHanbHUM nateHTHUM 3 (U = 7,0; p = 0,06). Kpim
Toro, y rpyni nauieHTis 3 IXC ta 3[1A BCTaHOBNEHO BipOriaHO
6inbLuy KinbKiCTb LWNyHO4KOBMX ekcTpacucton (LE) -y 2,4
pasa (U=7,0; p<0,05), a Takox TeHaeHLito 40 HinbLuoi Tpy-
BarocTi enisoais Taxikapgii (U = 20,0; p = 0,06) nopiBHsHO
3 XxBopuMM Be3 nopyLueHb 06MiHy 3arniza. He BctaHoBWNM
3HaYyLWMX BiOMIHHOCTEN 3a KiNbKICTIO apuUTMIYHIUX Mopy-
weHb y xBopux Ha IXC i3 3[ pisHnx CTyneHiB.

IMokasHWku BapiabenbHOCTI CepLEBOro pUTMy y XBo-
pux Ha IXC 3anexHo Big cTaHy 0OMiHy 3anisa HaBeaeHo
B mabnuuj 2.

Y pesynbrarti aHanidy YyacoBux nokasHukis BCP BcTa-
HoBreHo: y xBopux Ha IXC i cynyTHio 3[A BinbyBaeTbcs
3MeHLLEeHHs 3aranbHoi BCP i B akTUBHMIA, i B macuBHUIA
nepioan MopiBHAHO 3 nauieHTamu 6e3 nopyLieHs 06MiHy
3aniaa. Tak, NOpiBHSHO 3 rpynoto navieHTiB 6e3 nopyLueHb
thepokiHeTnkn y xBopux Ha 3[1A 3ahikCOBAHO 3MEHLLEHHS
B akTuBHuit nepiog SDNN-iHgekcy Ha 38,7 % (U = 50,0;
p < 0,05) Ta rIMSSD (%) Ha 48,2 % (U = 52,5; p < 0,05);
y nacusHni nepiog — SDNN-iHgekcy Ha 51,3 % (U = 5,0;
p <0,05). Kpim Toro, y xBopux Ha 3[JA BUSBUNM TEHAEHLO
[0 Hxyoro 3HaveHHs SDNN-iHgekcy B akTMBHUI nepiog
MOPIBHAHO 3 NavlieHTamu 3 hyHKuioHanbHum 3[ (U = 17,0;
p = 0,05). Tpianrynsaprui iHgekc HRVT, sikuii xapaktepu-
3ye cymapHy BCP, B aktusHWi nepioa y xBopux i3 30A Ha
44,6 % meHwwiA, HiX y rpyni 6e3 nopyLueHb 0bMiHy 3aniza
(U=6,0; p<0,05).

Y xBOpwX 3 aBCOMOTHUM NaTeHTHM 3 3MiHM YacoBUX
napameTpiB BCP Br3Haunny nepeBaxHO B HiYHi roguHu. Lie
nigTBEpAXeHo AOCTOBIPHUM 3MeHLLeHHsaM SDNN-iHaekcy
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Tabauusa 1. EnektpuyHa akTuBHICTb cepusi y XBopux Ha IXC 3anexHo Big cTyneHs 3[1

Moka3Hu1K, OAUHLI BUMipIOBaHHSA

30A (n = 16)

XBopi Ha IXC i3 cynyTHim 3[1 (n = 44) XBopi Ha IXC

CepegHs YCC 3a foby, ya./xB
Cepentst YCC BaeHb, ya./xB
Cepentst YCC BHovi, ya./xB

Livpkagrui iHoeke

MinimanbHa YCC 3a goby, ya./x8
MakcumansHa YCC 3a poby, ya./xs
KinbkicTb enisopis Taxikapaii, en./noby
TpuBanicTb Taxikapaii, X8

LLE, en./noby
HLLE, en./noby

78,5 (67,0; 88,0)
80,0 (72,0; 92,0)

69,5 (61,0; 81,5)

117 (1,10; 1,21)

50,0 (47,5; 61,5)
1015 (91,0; 128,5)
112,5 (69,0; 147,0)
170,00 (27,33; 456,50)
27,5 (17,0, 382,5)*
95,5 (63,0; 799,5)

73,0 (63,0; 78,5)
77,5 (69,0; 83,0)

63,5 (57,0;69,0)

1,21 (1,15;1,28)
51,0 (47,0; 56,0)
135,0 (106,0; 146,0)
106,5 (12,0; 131,0)
132,40 (6,83; 208,83)
18,5 (5,0; 50,0)

90,0 (54,0; 255,0)

AGCONIOTHUIA OYHKLiOHaNLHMiA Ge3 cynyTHioro 3/1 (n = 45)
nateHTHuit 3[ (n = 15) nateHTHui 30 (n = 14)

65,0 (63,5; 73,0) 64,0 (59,0; 78,0)
68,5 (65,5, 77,5) 76,0 (68,5; 88,0)

59,5 (55,5; 67,0) 60,0 (55,0; 70,0)

117 (1,11;1,22) 1,18 (1,14; 1,27)

50,5 (46,0; 54,5) 515 (47,0; 56,0)
120,0 (109,0; 138,0) 126,0 (107,0; 146,0)
87,5 (16,0; 96,0) 96,5 (26,0; 118,5)
100,58 (6,83; 208,83) 128,08 (22,16; 222,66)
23,0 (5,0; 104,0) 11,5 (2,0; 82,0)

78,0 (35,5, 110,5) 79,5 (29,5; 290,5)

*: BipOrigHiCTb po36iXHOCTEl NOPIBHSHO 3 XBOpMM 63 NopyLueHL 06MiHY 3anisa (p < 0,05); #: 4OCTOBIPHICTb PO3BXHOCTEI MK rpynamu XBopux 3 aBCOMIOTHUM i pyHKLioHaNbHAM 3[]

(p < 0,05); ™ BiporigHicTb pPo3BiXHOCTEN Mix rpynamm navieHTis 3 abcontotHM i nateHTHuM 31 (p < 0,05).

Tabauus 2. MokasHuku BapiabenbHOCTI cepLeBoro putmy y xBopux Ha IXC 3anexHo Big ctyneHs 3[

Moka3Hu1K, 0AUHMLI BUMipIOBaHHSA

AKTUBHMIA nepioa
mRR, mc
SDNN-iHaeke, Mc
rMSSD, mc
rMSSD, %
HRVT
HF, mc?

LF, mc?
LF/HF
VLF, mc?
IC,y. 0.
Sl,y. 0.

MacusHuii nepioa
mRR, mc
SDNN-iHgeke, mc
rMSSD, mc
rMSSD, %
HRVT
HF, mc?

LF, mc?
LF/HF
VLF, mc?
IC,y.0.
Sl,y. 0.

30A (n = 16)

XBopi Ha IXC i3 cynyTHim 3[1 (n = 44) XBopi Ha IXC
AGCONIOTHUIA OyHKUiOHaNbHMiA Ge3 cynyTHeoro 3/1 (n = 45)
nareHTHui 31 (n = 15) nareHTHuA 31 (n = 14)

852,0 (711,0; 927,5)
32,40 (30,85; 45,90)*
20,0 (15,0; 35,0)
2,20 (0,60; 13,25)"
20,65 (14,20; 23,60)*
85,5 (47,5; 364,5)"
387,0 (186,0; 576,5)
1,85 (1,30; 2,50)
456,0 (355,0; 624,0)*
8,50 (5,60; 13,20)*
64,0 (48,0; 150,0)*

996,0 (779,0; 1047,0)
32,40 (30,85; 45,90)*
25,5 (12,0; 35,0)

5,00 (0,65; 11,55)
16,40 (11,05; 20,00)
142,0 (70,0; 406,0)*
426,0 (158,5; 846,5)
1,65 (1,05; 3,55)
744,0 (386,5; 1030,5)*
49(25;57)

106,0 (61,0; 112,0)*

771,0 (741,0; 925,0)
47,85 (39,30; 55,80)
24,0 (12,0; 33,0)
4,05 (0,30; 11,20)
23,25 (15,45; 37,50)
111,0 (76,0; 222,0)*
241,0 (189,0; 309,0)
2,60 (2,10; 4,70)
576,5 (378,0; 705,5)*
7,05 (2,50; 11,20)
38,0 (21,5, 64,0)

981,0 (900,5; 1052,0)
43,25 (34,40; 64,30)"
27,0 (16,0; 38,0)
4,05 (0,50; 13,70)*
18,40 (14,90; 28,70)
206,9 (120,0; 294,0)*
4195 (158,5; 846,5)
1,90 (1,10; 3,25)
880,0 (577,0; 2310,0)
44(24,73)

78,0 (55,0; 203,0)

859,0 (734,0; 929,0)
34,35 (23,85; 52,80)"
19,5 (19,0; 22,0)
1,90 (0,65; 3,60)*
20,45 (16,90; 25,50)*
141,5 (88,5; 188,5)*
2715 (57,0; 736,5)
2,50 (0,95; 5,30)
4985 (235,5; 1175,5)*
4,50 (2,60; 6,40)
50,0 (38,0; 62,0)

995,5 (895,5; 1052,5)
44,15 (29,40; 59,55)
24,0 (21,0; 30,0)
4,25 (0,85; 8,05)*
18,35 (14,00; 23,80)
172,0 (109,5; 364,0)"
367,0 (113 5; 849,5)
2,0 (1,05;2,35)

936,0 (405,0; 1403,0)
40(27;53)

70,5 (32,0; 109,0)

769,0 (741,0; 908,0)
52,90 (32,10; 70,40)
34,0 (30,0; 41,0)
4,25 (0,35; 12,10)
37,25 (25,80; 43,90)
222,0 (76,0; 424,0)
250,5 (169,0; 347,0)
2,40 (1,00; 3,40)
873,0 (562,0; 1586,0)
5,70 (1,20; 10,20)
29,0 (16,0; 62,0)

938,5 (882,0; 1024,0)
66,50 (52,00; 120,10)
36,0 (19,0; 57,0)
9,65 (1,20; 23,60)
18,50 (13,50; 28,90)
685,0 (387.,0; 1015,0)
316,0 (240,0; 485,0)
1,90 (0,80; 3,30)
958,0 (577.,0; 2310,0)
44(1,3,10,9)

39,5 (23,0; 94,0)

*: BiporigHicTb po36ixXHOCTEl NOPIBHSIHO 3 XBOpUMM 63 NopyLLeHb 06MiHY 3anisa (p < 0,05); #: 4OCTOBIPHICTb PO3BXHOCTEI MiX rpynamn XBopux 3 aBCOMIOTHUM i pyHKLioHaNbHUM 31

(p < 0,05); ™ BiporigHicTb PO3BIKHOCTEN Mix rpynamm nauieHTis 3 abcontoTHM i nateHTHUM 31 (p<0,05).
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Ha 35 % (U=4,0; p<0,05) 1arMSSD (%) Ha 58 % (U = 23,5;
p <0,05) y nacusHWiA nepiog NopiBHsAHO 3 navieHtamm 3 IXC
6e3 nopyLueHb PepOoKIHETUKN. 3ayBaXMMO, L0 BUSBUMK
NMLWe TeHAEHU0 [0 HxkYoro 3HayeHHs SDNN-iHaekcy B
akTusHuI nepiog (U = 7,0; p = 0,07).

Y nauieHTiB i3 cynyTHIM dyHKLioHanbHUM 3[1 BU3Haum-
v 3MiHW YacoBux napameTtpis BCP nepeBaxHO B fieHHWI
nepiod; 3meHLweHHs SDNN-iHaeKcy B akTWBHUMI Nepiog Ha
35% (U=19,0; p <0,05), IMSSD (%) Ha 55 % (U = 35,0;
p <0,05), TpiarynspHoro iHaekcy HRVT Ha 45 % (U =1,0;
p < 0,05) — nopiBHSHO 3 BiANOBIAHAMY NOKa3HUKaMK navi-
€eHTiB 6e3 nopyLieHb 06MiHy 3ani3a. Y nacvBHWiA nepiog,
[OCTOBIpHMX 3MiH 3a3HaB nuwe rMSSD (%), skui 3meH-
LumBces Ha 56 % (U = 8,0; p < 0,05).

AHania cnekTparnbHux nokasHukis BCP nokasas npurki-
YeHHs aKTMBHOCTI NapacuMMaTUYHOI NaHKW BEreTaTnBHOI
HEPBOBOI CUCTEMM 3a MokasHMkoM HF, LWo cigume npo
3MEHLLIEHHS BaryCHOO TOHYCY B MOZyNsiLii CEpLIEBOrO putMmy
B ycix rpynax xsopux i3 3[. Tak, y nauienTis i3 30A ueit no-
Ka3HWK B aKT1BHWIA Nepios Ha 61 % MEHLLWIA, y NacyBHUA — B
4,8 pasa Hwkumi, Hix y rpyni 6e3 cynytHsoro 3 (U = 80,0
Ta U = 69,0 BignosigHo; p < 0,05). Y nauieHTiB i3 nateHTHM
3[] B aKTBHWIA NEPIO BUSIBUIM OCTOBIPHE 3MeHLIeHHs HF
Bagivi (U =8,5; p < 0,05), y nacusrmin — B 3,3 pasa (U = 2,0;
p < 0,05) nopiBHsIHO 3 XBOPVMM 63 NOpYLLEHb HEPOKIHETUK.
B ocib i3 cpyHKuioHanbHM 3[1 Liel NOKasHWK 3MEHLLEHMI
i B aKTVBHWA, i B macvBHWA nepiogn — Ha 36 % (U = 15,0;
p <0,05) TaB 3,3 pasa (U = 1,0; p < 0,05) BignosiaHo.
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Puc. 2. KopensiuiiHi B3aeMo3B’'s3ki Mix nokasHukamv obmiHy 3anisa Ta BCP B nacusHuit nepiog y xBopux Ha IXC i 30A.

3adpikcyBanu BiporigHO Hkui 3Ha4eHHs VLF, wo Bia-
MoBiAae 3a CTaH rymoparnbHoi perynsuii, y xsopux Ha IXC
Ta 3[A B akTmBHUI nepion — Ha 48 % (U = 4,0; p < 0,05),
y nacuBHuin — Ha 22 % (U = 92,0; p < 0,05) nopiHsHO
3 nauientamu i3 rpynu 6e3 cynytHeoro 3[1. MopiBHsHO 3
naujeHTamn 6e3 nopyLueHb epPOKIHETUKM y Tpymax XBo-
pvx i3 cynyTHiM nateHTHUM 301 i oyHKuioHanbHuM 3[ Len
MOKa3HVK 3MEHLLEHNA TiNbKW B aKTUBHWIA nepiof — Ha 34 %
(U=5,0;p<0,05) 1243 % (U =6,0; p < 0,05) BignosiaHo.

BcraHoBneHo, wo y xBopux Ha 3[A iHOEKC LeHTpa-
nisauii IC B akTvBHMIA nepioa Ha 49 % Ginbwmii (U = 5,0;
p < 0,05), ctpec-iHaekc S| B akTUBHWIA Nepiof B 2,2 pasa
(U=5,0; p<0,05), B nacveHuit nepiog —B 2,6 pasa (U =3,0;
p < 0,05) BULLWMA, HiX y rpyni NOpiBHSHHS. Lle cBiguuTh npo
HanpyxeHHs1 PYHKLiOHanbHO-aanTMBHOTO CTaHy cepLie-
BO-CYZMHHOI CUCTEMM Ta NepeBaXKaHHs LEHTparbHNUX Me-
xaHiamiB perynsuii BCP Hag aBTOHOMHUMY. 3a3Ha4YMMO, LLIO
B rpynax XBopuX i3 CynyTHIM NaTEHTHUM | (PyHKLOHANbHUM
3[] He 3adhikcoBaHO BiporiaHi 3MiHW HaBeAEHWX NOKa3HWKIB
B aKTVBHWIA | NaCUBHWIA Nepioaw.

Y pesynbtarti KopensuiinHoro aHanisy BCTaHOBIEHO
HU3KY B3AEMO3B’A3KIB MiX NoKasHUKamu 0OMiHy 3anisa
Ta napametpamu BCP. Tak, y xsopux Ha 3[A (puc. 1, 2)
3achikCoBaHO 3B’A3KM Mix piBHEM CYPOBATKOBOrO 3ai3a Ta
YacosuMu nokasHukamu BCP; cepeaHboro YCC B akTUBHUI
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nepiog (r=-0,66; p < 0,05), cepeaHboto YCC y nacusHuMi ne-
piog (r=-0,65; p <0,05); mRR B akTvBHui nepiog (r = +0,58;
p < 0,05); mRR y nacveHuit nepiog (r = +0,61; p < 0,05).
TakoxX y L rpyni XBOPKX BCTAHOBIEHO B3aEMO3B'SI3KM MiX
nokKasHuKamu hepoKiHETUKM Ta CMEKTPanbHUMK XapakTe-
pucTtukamu BCP B akTvBHWiA nepiog;: piBHeM epuTuHy Ta
LF (r =-0,66; p < 0,05); nateHTHoto 33C Ta LF (r =-0,83;
p < 0,05); natentHoto 33C Ta cnieeigHoLWeHHsaM LF/HF
(r=+0,73; p < 0,05); HacuuyBaHiCTIO TPAHC(EPUHY 3ani3om
i cniBBigHOLWeHHaM LF/HF (r=-0,83; p < 0,05). Y nacvBHuin
nepiog, BUSIBINM 3B'I3KM MiX piBHEM CMPOBATKOBOIO 3ari-
3a Ta HF (r =-0,58; p < 0,05); 333C 1a HRVT (r = -0,60;
p <0,05); 333C 1a HF (r=-0,59; p < 0,05); HacuuyBaHicTt0
TpaHcdepuHy 3anisom i LF (r = +0,66; p < 0,05), a Takox
HF (r = +0,60; p < 0,05).

Y xBopux i3 nateHtHum 3[ (puc. 3, 4) 3acikcoBaHo
B3aeMo3B’s13ku Mixk C3 i cepeaHboto YCC 3a Bech nepio
cnoctepexeHHst (r = +0,61; p < 0,05), cepenHboro YCC B
akTuBHMIA nepiog (r = +0,69; p < 0,05), umpkagHum iHoek-
com (r = +0,68; p < 0,05); dheputuHom Ta MRR B aKTUBHWIA
nepiog (r = -0,86; p < 0,05), mRR y nacusHuit nepiog
(r=-0,91; p <0,05), SDNN-iHgekcoM y nacusHwii nepios
(r=+0,88; p < 0,05); 333C T1a LF/HF B akTuBHWit Nepiog
(r=-0,83; p <0,05); natentHoto 33C Ta HRVT y nacvsHuMi
nepiog (r = -0,83; p < 0,05), LF/HF B akTvBHWiA nepiog

HRVT

ISSN 2306-4145  http://zmj.zsmu.edu.ua 497



Original research

CepepHa YCC 3a Becb CepenHsa YCC

) r=+0,61; p<0,05‘

<

r= +0,69; p < 0,05 R

>

C3, Hmonb/n

nepioa cnoctTepeXxeHHA B aKTUBHUW nepion

LnpkagHun inaekc

. r=+0,88; p<0,05
SDNN-iHaekc, mc < »
r

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

PepuUTuH, Hr/mn

333C, mmonb/n

JNaTteHTHa 33C,
MMorb/n

HRVT

r= -0,86; p < 0,05 R

<

r= -0,83; p < 0,05 R

<

oM
B .Q?’G‘QL
=

LF/HF

Puc. 3. KopensuiitHi B3aemMo3B’s3ki Mix nokasHrkamu obmiHy 3anisa Ta BCP B akTuBHuin nepiog y xBopux Ha IXC i3 nateHTHum 3[.

I r=-0,83; p<0,05

JlatenTHa 33C,
MMonb/n

®DepUTuH, Hr/mn

‘0’82;p <005

HT3, %

(r =-0,86; p < 0,05); HT3 i SDNN-iHgekcom y nacvBHMI
nepiog (r = -0,82; p < 0,05).

3ayBaXxu1MO, LU0 Yy XBOPYX i3 CynyTHIM (OyHKLOHAMBbHUM
3[] He BCTAHOBUIM BIPOTiAHUX KOPENSLINHUX 3B'A3KIB Mix
nokasHukamu BCP i pepokiHeTvkn. OTxe, Hemae acouliaLlii
MiK TPaHCTOpTHUM AediumTtom 3anisa Ta ctaHom BHC.

06roBopeHHsA

B ocTaHHix HaykoBMx npausix nokasaHo: 3[] moxe 6e3-
nocepenHbO CMPUYMHATI 3POCTAHHS apUTMOrEHHOCTI
miokapaa npu IXC i cepueBiit HEBOCTaTHOCTI iLLEMIYHOTO
rexesy [22,23]. BmicT 3aniza B kapgiomiouuTax 3HauyHO
3HUXyeTbCs Npu IXC i cepueBiit HeQocTaTHOCTI i3 CynyTHIM
3[] yepes 3MEHLLEHHS PIBHS 3ani3a, LU0 LIMPKYITIOE, @ TaKOX
NPUTHIYEHHS! TPAHCHEPUHOBUX PeLenTopiB, HEOOXigHUX
KIiTyHaM Miokapaa Ans 3acBOeHHs 3aniaa [22,24]. Ockinbkm
3ani3o € HeobXigHUM KOMMOHEHTOM (PEPMEHTIB OKUCHOIO
(hocchopunioBarHs, To MeTaboniam kapaiomioLnTie nopy-
wyeTbes [22]. Taka aganTauis 40 YMOB 3 HUXYOI0 eHeprieto
3MEHLLYE eNneKTpoMEXaHiuHy CTabinbHICTb kapaiomioLuTis
i B TaKuin Cnoci6 3yMOBMIOE MiABULLEHY apUTMOTEHHICTb
miokapaa [25].

Y pesynbTari HaLoro AOCHIMKEHHS He BUSBUIM 3Ha-
YyLLMX BIAMIHHOCTEN 3a KiNbKICTI0 apUTMIYHNX NOPYLUEHDb Y

) r=-0,91; p<0,05 R

<

Puc. 4. KopensiuiitHi B3aeMo3B’s3ki Mix nokasHukamu obmiHy 3anisa Ta BCP y nacusHuii nepioa y xBopux Ha IXC i3 nateHTHum 3[.

xBopwux Ha IXC i3 pisHum ctyneHem 3[. Btim, y rpyni navien-
TiB i3 3[JA BCTAHOBMMM JOCTOBIPHO BifbLLYy KifbKICTb LLMY-
HOYKOBUX eKkcTpacucTon — B 2,4 pasa (U = 7,0; p < 0,05),
a TaKoX TeHAeHUilo Ao Ginbluoi TpMBanocTi Taxikapaii
(U =20,0; p = 0,06) nopieHsHO 3 XxBOpMMM Be3 NopyLUEHb
00MiHy 3ani3a. L|i gaHi 36iratoTbes 3 BiOMOCTAMM HayKo-
BoOi niTepatypu [23,24]. Tak, y po6oti O. O. Khanyukov,
|. O. Zaiats [23] nokasaHo: LUNyHOYKOBA Ta HAALWITYHOYKOBA
eKkcTpacucTonis GinbLL BupaxeHi y xsopux Ha IXC Ha Tni
3anisopediunTHOI aHemii, Hix 6e3 Hei.

Burns J. A., Sanchez C., Beussink L. et al. [26] BcTa-
HOBUIU, LLIO 3HAYEHHS YaCOBMX NOKa3HWKIB BapiabenbHOCTi
cepuesoro putMy (SDDN, SDANN, kinbkicTb iHTepBanis
R-R >50 mc i pNN50) y xBopux Ha IXC i cynyTHto aHeMmito €
HKYMMU MOPIBHSHO 3 KOHTPOIbHOW rpynoto. Lii Aai nig-
TBEPIKEHO pesynbTatamu, Lo OAepXany nig Yac HaLoro
pocnimkeHHs: y xBopux Ha IXC i3 cynyTHim 3[] pisHux cTagii
BCTaHoBWNM gocToBipHO HUBKYi SDNN-iHaekc, rMSSD (%) y
nacvBHWIA Ta akTUBHWIA Nepiogn. OfHak 3adbikcyBani Takox
npurHiveHHs saranbHoi BCP BHacnigok 3MeHLEeHHS TpiaH-
rynsipHoro iHaekcy HRVT y xBopux Ha IXC Ha Tni cynyTHbOT
30A Ta dyHKuioHanbHoro 3[.

[ig yac HaLoro AOCTIAXEHHS! BU3HAYMMW, LLIO Y XBOPUX
i3 3[] pisHnx cTyneHiB BinbyBaeTLCA 3CyB CUMNaTonapa-
cumnaTuyHoro 6anaHcy B HAaNPsIMi NPUTHIYEHHs napacym-
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naTWYHOI aKTUBHOCTI. Lle cnocTepirany 3a 3MeHLLEHHSM
nokasHuka HF B akTVBHMI | nacvBHUIA nepioau. BigomocTi,
IO OAepxanu, He cynepeyatb pesynbratam iHWWX [o-
cnigHukiB. Tak, BiANOBIAHO [0 pe3ynbraTiB AOCTIMKEHHS
A. N. Jibhkate et al., y 78 % nauieHTiB i3 3[A BUsBnsOTL
BereTaTuBHy AnCcyHkLio [6].

Shinya Yamada et al. BctaHoBunu: B oci6 i3 GinbLuoto
LumMpwmHoto poanoginy eputpounTis (RDW) dhikcyroTb Hnkui
3HAYEHHSI MOTYXHOCTI CeKTpa AyXe HU3bKOYaCTOTHOro
komnoHeHTa BapiabenbHocTi VLF i Haxvny TypByneHTHOCTI
TS nopiBHSHO 3 nauieHTaMM 3 HOPManbHOK Ta HU3LKOK
RDW [27]. Mu BCTaHOBMMM BIipOTifHO HWXYi 3HAYEHHS
nokasHuka VLF, Wwo xapakrepusye cTaH rymopanbHoi pe-
rynsuii, y xsopux Ha IXC 3 abcontotHum 3[1 — B aKTUBHMI
i nacvBHWIA Nepioau, a B rpynax nauieHTiB i3 CynyTHIM na-
TEHTHUM i (yHKLjoHanbHUM 3] — nuLLe B akTUBHWIA Nepiog.

Kpim Toro, BusiBunu, Lo Ans xsopux Ha IXC i3 cynyT-
HbO0 3[JA XapakTepHe nepeBaxaHHs LieHTpanbHUX Mexa-
Hiamis perynsuii BCP Hag aBToHoMHUMK. Lle ninTBepmkeHo
GinbLUMM 3HaYEHHSAM iHAEKCY LeHTpanisauii IC B akTuBHWIA
nepion i cTpec-iHaekcy S| B akTUBHWIA | nacvBHWIA Nepioay.
3a3Haummo, WO Yy rpynax XBopuX i3 CymyTHIM NaTeHTHAM
i yHKuioHanbHUM 3] He 3acbikcyBanu JOCTOBIPHUX 3MiH
LIX MOKa3HMKiB. 3rigHo 3 BigoMocTsMy haxoBoi nitepatypu
[28], nopiBHSHO i3 NPaKTUYHO 380POBMMY OCOBaMM Y XBOPUX
Ha IXC Ta obCTexeHmX i3 Jyrke BUCOKUM CEpLIEBO-CYANHHUM
pu3nkom 3a Lwkano SCORE BUSBNSOTH BULL 3HAYEHHS
cTpec-iHaekcy S| B akTUBHWIA | nacuBHUIA nepiogw. Brim,
HEMaE AaHuX LLOAO BEMWUYMHU LUX MOKA3HWKIB Y XBOPUX
Ha IXC i3 cynyTHiM 3[1 pi3HuX CTyneHis.

BucHoBKH

1. HasiBHicTb cynyTHbOI 3ani3ofediunTHOI aHemii y
xBopux Ha IXC cynpoBomKyeTbCs 30iNbLUEHHSM 4acToTy
peecTpauii LWYHOYKOBOI ekcTpacucTonii, TpuBanocTi
enisofiB Taxikapaii, 3MiHaMn BeretaTMBHOrO romeocTasy
MpOTSIroM 100w, NPUTHIYEHHSIM BETETaTUBHOTO 3abe3neyeH-
HS1 CEpLEBOI AiANbHOCTI Ta NepeBaXaHHAM LiEHTpanbHUX
mexaHismiB perynsuii BCP Hag aBToHOMHMMK. Lle xapak-
TEpU3ye HaNPYXeHHs! DYHKLOHANbHO-a4anTUBHOIO CTaHy
CepLeBO-CyaNHHOI CUCTEMM.

2. Y XBOpWX i3 CynyTHiIM NaTeHTH1M 3anisoaedilutom
BUSIBUNN 3MEHLLIEHHS] 3aranbHoi BapiabenbHOCT CepLeBoro
PUTMY NepeBaxHO B MAaCUBHUI Nepiog, 3 (yHKLIOHANbHUM
— B aKTUBHMWIA Nepiod, a TakoX MPUrHIYEHHS! aKTUBHOCTI
napacvMnaT14YHOI NTaHKN BEreTaTyBHOI HEPBOBOI CUCTEMM
npoTsrom fo6u NopiBHSHO 3 XBOpUMYU 6€3 NOpyLLEHb 0BMiHY
3aniaa. Y naujeHTiB i3 CynyTHIM NaTeHTHUM | PyHKLOHaNb-
Hum 30, Ha BigmiHy Big xBopux Ha 3[A, He 3adikcyBanm
[OCTOBIPHYX 3MiH eNeKTPUYHOT aKTUBHOCTI cepus, iHAeKCY
LieHTpanisaLlii Ta CTpec-iHaeKcy.

3. 3MeHLIEeHHs 3anaciB 3anisa B OpraHi3Mi BHACHiZ0K
3MEHLLEHHS! I0r0 TKAHWHHOTO Ta TPAHCMOPTHOMO HOHAIB
acoLLitETLCS 3 NPOrPECBHOK PeayKLIE 3aranbHoi Bapia-
6enbHOCTi CepLeBOro puTMy, BereTaTuBHUM aucbanaHcom
Yy HanpsMi NPUrHiYeHHs aKTUBHOCTI NapacuMnaTyHoOro
ZoMeHy. Lle nigTBepmikeHO BignosigHUMM kopensuisamu 3
noKasHWKammn hepoKiHETUKN.

MepcnekTnem noganbLumMx gocnimkeHsb. [naHyeTbes
BMBYEHHS €CDEKTVMBHOCTI KOMMEKCHOro nikyaHHs IXC, wo
nepebirae Ha TNi aHEMIYHOTO CUHAPOMY.
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3acTocyBaHHA BipTyaAbHOI HaBirauii B XipypriYuHomy AiKyBaHHi
nepeACepAHMX MaKpo-peeHTpi TaxiapuTmin

A. B. flkywep®*1ABCDE M. C, Mopny)XHUNAD2BOEF

OpwuriHaAbHiI AOCAIAXKEHHS

*AY «HauioHaAbHWIA IHCTUTYT CepLEBO-CYAMHHOT Xipypril imeHi M. M. Amocosa» HAMH Ykpainu, M. KuiB, 2HaLjioHaAbHUI YHIBEPCHUTET OXOPOHU

300p0B’A Ykpainu imeHi M. A. Lynuka, m. Kuis

A - KOHUENLiA Ta An3arH AOCAIAXEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTaulis AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

lNepencepaHUM Makpo-peeHTpi TaxiapUTMIsiM HanexaTb NepLLi No3NLLi B CTPYKTYpi TaxiapuTMili, | OGHIE0 3 HAVMOLLMPEHILLMX Y Ll
rpyni € TpinoTiHHsA nepeacepab (TT1). Lii nopyLueHHs puTMy cepus Npu3BOasATb A0 CYTTEBOMO 3HUKEHHS AKOCTI XUTTS NaLieHTiB,
a iHKOMM — OnocepenKoBaHoO Yepes YCKIaAHEHHS — MOXYTb CIPUYMHATY iHBaNigM3aLito Ta netanbHi Hacnigku. MeankameHTo3He
NiKyBaHHS apuTMIl Ll rpyni Mae 0OMexeHy ehekTVBHICTb, | Ha NEPLLI NO3NLLT BUXOAWTb XipypriYHW METOA NiKyBaHHS — KaTeTEPHI
abnsuii. Abnsuito T TpaguLiiHO 34IACHIOKTb, HE BUKOPUCTOBYKOYM CUCTEMY HaBirauii nif KOHTPONEM peHTreHockonii, ane Le
MOB’S3aHO 3 NiABWLLEHUM NPOMEHEBNM HABaHTaXEHHSAM Ha navieHTa Ta nepcoHan. [JocarHeHHs B CyyacHii aputMonorii gaoTb
3MOry CTBOPHOBATM aHATOMIYHI MOAeni kamep cepLst 11 akTUBaLiHi MOZeni NOLUMPEHHS ENEKTPUYHOTO 30YHKEHHS aHATOMIYHUMK
mogensimu. Lie aMeHLLye NpoMeHeBe HaBaHTaXEHHS | He noTpebye 40faTKOBOrO 0bnagHaHHs i yMiHb.

MeTa po60TH — NOPIBHATY NOKA3HWKW TPUBANOCTi NPOLeAY Py Ta NPOMEHEBOIO HABAHTAXEHHS Mif Yac pagioqacToTHOI KaTeTepHOI
abnsuii kaBo-TpMKyCniganbHOro NepeLLmnitka 3 BUKOpUCTaHHsAM 3D-HaBiraji Ta npy 3acTocyBaHHi TPaaNLiNHOT METOAWKY.

Marepianu Ta metoau. B ocHoBy po6oT1 NoknaaeHo aHania pesynbraris nikyBaHHs 84 navieHTis, siki nepebyBanu Ha NikyBaHHi
B 1Y «HaujioHanbHuiA IHCTUTYT cepLieBo-CyanHHOI xipyprii imexi M. M. Amocosa» HAMH Ykpaitn B 2014-2021 pp. 3anexHo Big
cnoco0y Bisyanisaulii nauieHTiB noginunv Ha gsi rpynu. Y | rpyny 3any4unm 31 XBoporo, kM pagioqacToTHy abnsiLito kaBo-TpyKycni-
fanbHoro ictmycy (KTI) 3giiicHunu 3a TpaauLiiHO METOAMKOIO Mif PEHTIEHOCKOMIYHMM KOHTpONeM 6e3 BUKOPUCTaHHS CUCTEMM
Hasirauii. B Il rpyny 3anyumnu 27 nauieHTis, y sIkKux CTBOPIOBarni aHaToMi4yHy MOAENb NPaBoro nepeacepas.

PesynktaTi. Y naujieHTiB yCix rpyn BAanocs LOCAITU KpUTepii yCnilLHOCTI npoLeaypy — CTBOPUTM NiHii 4BOCNpsiMOBaHOro broka
no KTI. Y | rpyni nepiog, Big, nepLuoi annikawii 4o BiGHOBNEHHS CUHYCOBOrO pUTMY Y cepeaHboMy TpusaB 325 + 25 ¢ npy cepeaHii
KinbkocTi annikauin 7,4 + 0,6 (8in 5 go 10). CepenHs TpuBanicTb npouenypu ctaHosuna 43,0 + 3,3 xB i3 cepeHbOL0 TPUBANICTIO
peHTreHy 572 + 44 ¢, cepepHii obyTok fosu-nnowi (Dose Product Area — DAP) - 62,0 + 5,0 Gy.cm?. Y |l rpyni 3aranbHa TpuBa-
niCTb NEPLUOro eTany BTpyYaHHs cTaHoBuna 312 + 26 c. MNepiog A0 NpuUNMHEHHS Taxikapaii Ta BifHOBNEHHS! CUHYCOBOTO PUTMY B
cepenHbomy ctaHosus 230 + 19 c. Nepiop Bia BIBHOBMNEHHS CUHYCOBOTO PUTMY A0 NiATBEPLKEHHS ABOCTPSMOBAHOrO 6roka no
KTl'y cepegHbomy TpusaB 71 + 6 ¢ npu cepeHin kinbkocTi annikauin 3,2 + 3,0 Ha npoueaypy. CepeaHs TpyBanicts npoueaypu
-41,5 + 3,5 xB, cepeaHst Tpusanictb peHtreHy — 120 + 10 ¢, cepepHiin DAP — 15,0 £ 1,3 Gy.cm?

BucHoBku. BukopucTaHHs aHaToMi4HOT Mogeni npaBoro nepeacepas A4ae 3MOry 3MEHLLNTW NPOMEHEBE HaBaHTaxXeHHs Ha 75,8 %
MOPIBHSIHO 3 TaKWUM NPU BUKOPWUCTaHHI TPaAMLINHOI METOAMKY Nig Yac pagiodacToTHOI KaTeTepHoT abnsuii KaBo-TpyKycniaanbHoOro
nepeLuniika, a NOKa3HUKK TPMBaNOCTi NpoLeaypy 3icTaBHi. OTxke, 3aCTOCyBaHHS aHaTOMiI4HOI Mozeni Moxe 6yTv pekomeHIoBaHe
npy abnsyisx KaBO-TPMKYCMiAANbHOMO NepeLuniika.

Application of virtual navigation in the treatment of macro-re-entrant atrial
tachyarrhythmias

A. V. Yakushev, M. S. Podluzhnyi

Macro-re-entrant atrial tachyarrhythmias occupy the leading positions in the structure of tachyarrhythmias, and one of the most
common in this group is atrial flutter. These abnormal rhythms lead to a significant decrease in the quality of patients’ life, and
sometimes, indirectly due to complications, can lead to disability and fatal consequences. Medical treatment for this group of
arrhythmias has limited effectiveness, and the surgical method of treatment — catheter ablation — comes to the first place. Abla-
tion of atrial flutter is traditionally performed under the guidance of fluoroscopy without the use of a navigation system, but this is
associated with increased radiation exposure to patients and staff. Advances in modern arrhythmology make it possible to create
anatomical models of heart chambers and activation models of the excitation spreading along anatomical models, reducing the
radiation load, but requiring additional equipment and skills.

Aim: to compare the procedure duration and radiation load during radiofrequency catheter ablation of the cavo-tricuspid isthmus
using 3D navigation with traditional methods.

Materials and methods. The work was based on the analysis of treatment results in 84 patients at National M. Amosov Institute
of Cardiovascular Surgery affiliated to National Academy of Medical Sciences of Ukraine in the period from 2014 to 2021. De-
pending on the imaging method, patients were divided into 2 groups. Group | included 31 patients who underwent radiofrequency
cavo-tricuspid isthmus (CTI) ablation according to the traditional method under fluoroscopic control without using a navigation
system. Group Il comprised 27 patients in whom an anatomical model of the right atrium was created.

Results. Success criteria were achieved in all groups, bidirectional block line was created at the level of the CTI. In group |, the
average time from the first application to the restoration of sinus rhythm was 325 + 25 s with an average number of applications of

3anopisbkuint MeguaHnii xypHan. Tom 25, Ne 6(141), nuctonag — rpyaeHs 2023 p.

KatouoBi croBa:
Taxiaputmis,
BipTyanbHa
HaBirauis,
paaioyacrtotHa
KaTeTepHa abasLis.

3anopisbkui
MeAUYHUN XXypHaA.
2023.T. 25, Ne 6(141).
C. 501-505

*E-mail:
yakushevandriy@
gmail.com

Key words:
tachyarrhythmia,
computer-
assisted surgery,
radiofrequency
catheter ablation.

Zaporozhye
medical journal,
2023. 25(6), 501-505

ISSN 2306-4145  http://zmj.zsmu.edu.ua 501


https://doi.org/10.14739/2310-1210.2023.6.288008
https://orcid.org/0000-0001-7888-1838
https://orcid.org/0000-0002-8153-6477
mailto:yakushevandriy%40gmail.com?subject=
mailto:yakushevandriy%40gmail.com?subject=

502

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

Original research

7.4 0.6 (from 5 to 10). The average procedure time was 43.0 £ 3.3 min, with an average X-ray time of 572 + 44 s and an average
dose area product (DAP) was 62.0 + 5.0 Gy.cm?. In group Il the total duration of the first stage of the intervention was 312 + 26 s.
The average time to stopping tachycardia and restoring sinus rhythm was 230 + 19 s. The average time from sinus rhythm restora-
tion to confirmation of bidirectional CTI block was 71 £ 6 s with an average number of applications of 3.2 + 3.0 per the procedure.
The average procedure time was 41.5 + 3.5 min, the average X-ray time was 120 + 10 s, the average DAP was 15.0 £ 1.3 Gy.cm?.

Conclusions. The usage of the anatomical model of the right atrium reduces X-ray exposure by 75.8 %, in comparison to the
traditional technique, during radiofrequency catheter ablation of the cavo-tricuspid isthmus with similar procedure time. The ana-
tomical model can be recommended for ablation of the cavo-tricuspid isthmus.

MepencepaHi TaxiapuTMii CTAHOBNATL HaBINbLLY YacTky
B CTPYKTYpi nopyLueHb putMy cepus [1,2]. Hannowwmpeniwi
nepencepaHi TaxiapuTmii — ibpunsiLis Ta TRINOTIHHS nepea-
cepab (TT), Lo YacTo BUHMKaKOTb B 0gHOro nauiexHTa [1,10].
3a faHumu dhaxosoi nitepatypwm, isonsosaxe TI1 giarHocTy-
toTb y 88 Bunagkax Ha 100 000 HaceneHHs [2]. MowwmpeHicTs
TI 3pocTae 3 Bikom [3]. He3saxaroum Ha Te, Lo Ui apuTMii
BBAXAIOTb CMIPUSTIIMBIMM, iXHi YCKNAAHEHHS 4aCTo MOXYTb
NpU3BOAMTK [0 iHBanNigu3aLii Ta neTanbHWX Hacnigkis,
OMoCepeaKoBaHUX Yepes3 BUHWMKHEHHS TPOMBOeMBOniYHMX
nogil i nporpecyBaHHs cepLeBoi HegocTaTHocTi [4,5]. TIT i
ibpunsiLis nepeacepab CNPUYMHSIIOTL MATUPA3oBe NiaBK-
LLIEHHS! PU3NKY BUHUKHEHHS! iHCynbTy [13].

MMatoreHeTnyHo TI1— Makpo-peeHTpi HABKOMO TPUCTYN-
KOBOTO KranaHa, WO BUHMKAE BHACMiok ¢ibpo3yBaHHs
MioKapaa nepeacepap i 3MiHM 110ro enekTpodisionorivyHnx
Bnactueoctelt [14]. AHTWapUTMIYHI 3ac06u HEQOCTaTHBO
eheKTVBHI B NiKyBaHHI MaKpO-PEEHTPi TaxiapuTMmii, TOMy
30M0TUM CTaHaPTOM BBaXaloTb kaTetepHy abnsuito. fi me-
TO € CTBOPEHHS TiHii BroKka MiX TPUCTYNKOBUM KranaHoMm
i TMPIIOM HKHBOI MOPOXHUCTOT BEHN [6,11,12].

EnekTpodpisionoriyHe KapTyBaHHS € BaXNWBUM iarHoc-
TUYHUM IHCTPYMEHTOM ANS NiKyBaHHS TaxiapuTMmii. IHpopma-
LList MPO eneKTpuYHUIA CyOCcTpaT Ta eKToNi4HI 0cCepenky Moxe
[OMOMOITY Nif Yac kateTepHoi abnsuii [7]. MigTeepantu
aiarHo3 TT1, cTBopuTy NiHito 6rioka Ta nepesipuTH ii komne-
TEHTHICTb MOXHa 32 JONOMOrOK CTUMYMSLIHAX MaHeBpIB
6e3 BUKopu1CTaHHs cucTemm Hasirayii [8]. YacTo abnsuis cyb-
crpary T noeaHyeTbeA 3 abnsuieto ibpunsuii nepeacepa,
LLIO 3yMOBTHOE HEOOXIAHICTb BUKOPUCTAHHS CUCTEMM HaBiraLlii
Ta Aae 3mory 3gilicHoBaT abnsuito TIMi3 3D-mogentoBaHHSM
[9]. NepeBaramu BUKOPMCTaHHS CUCTEMM HaBiraLlii € Bidyari-
3aLlist TaxiapuTMii Ta HaHECEHWX PafioYaCcTOTHYX anmikajin,
3MEHLLIEHHS! PEHTTEHIBCHKOTO BAMPOMIHIOBAHHS! Ha NaLlieHTa
Ta nepcoHar, a Hegonikamu — 36inbLueHHst cobiBapTOCTi Npo-
Lieaypu, HeobxipgHiCTb fopaTkoBoro obnagHaHHs Ta inbLy
TpeHoBaHoro nepcoHany [15].

MeTa po6otu

[MopiBHATY NOKA3HVKM TPMBANOCTI NPOLIEAYPY Ta NPOMEHEBO-
IO HaBaHTaXEHHS Mif Yac paaio4acToTHOI kaTeTepHoI abnsLi
KaBO-TPMKYCNiLanbHOro NepeLniika 3 BUKOPUCTAHHSAM
3D-Hasirauii Ta npy 3acTocyBaHHi TpaANULiNHOT METOAUKN.

Marepianu i MeToAH AOCAIAYKEHHA

B ocHoBy po6oTK NoknageHo aHania pesynbTarTia nikyBaHHS
84 navieHiB, siki nepebyBanu Ha nikyBaHHi B 1Y «HaujioHanb-
HWUA IHCTUTYT cepLieBO-CyaMHHOT Xipyprii imeHi M. M. Amoco-
Ba» HAMH Ykpainm 8 2014-2021 pp.

KpuTepii 3anyyeHHs B gocnimkeHHs: Bik Big 18 go 70
POKiB, HasiBHICTb NEPEeACEPOHMX MaKPO-PEEHTPI Taxikapain,

nepcuctyBaHHs Tl Ha Yac 3OiNCHEHHS padioyacToTHO!
abnauii (PHYA). Kputepii BUKIIOYEHHS: CUHYCOBWIA PUTM Mg,
yac PYA, fiarHocToBaHi iHEKLHI 3aXBOPIOBAHHS CepLia
YW iHLLKX OpraHiB | CUCTEM.

JocnigxeHHs 34iiCHUNW BigMOBIAHO 4O MPUHLMNIB
lenbCciHcbkoi Aeknapadii. Mybnikavis maTepianis noromkeHa
Kowicieto 3 Gioetukn 1Y «HaujoHanbHWi iHCTUTYT cepuie-
BO-CyavHHOI xipyprii imeHi M. M. Amocosa» HAMH YkpaiHu.

Y BCiX NaLieHTIB, SKVX 3amy4nnu B 4OCTIDKEHHS, HA Yac
3niicHeHHs PYA nepeuctysano TI1.

Bigomo, wo PYA TIM moxe 6yTn BUKOHAHE TpbOMa
cnocobamu: 6e3 BUKOPUCTaHHS BIpTyanbHOr0 MOLENto-
BaHHS, 3 BipTyanbHUM MOAEMNIOBAHHAM TiNbKW aHaTOMil
nepencepas abo 3 BipTyanbHUM MOLENOBaHHSIM aHaTOMil
Ta enekTpu4Hoi akTvBaLli nepeacepas. KnacnyHa metoguka
(6e3 mogentoBaHHs1) nepeabayae Bidyanisaliio 3a Aono-
MOTOI0 PEHTreHocKonii Ta peHTreHorpadii aHriorpada; ue
NpM3BOAMTbL A0 3HAYHOTO NPOMEHEBOIO HABAHTAXEHHS Ha
navieHTa Ta nepcoHar, a Takox He 1ae 3Mory BisyanisysaTu
TOYHi MiCLIA HAHECEHHS paio4acTOTHUX annikawin. Bukopu-
CTaHHS CUCTEMM HaBiraLii Cnpusie iCTOTHOMY CKOPOYEHHI0
TPWBANOCTi BUKOPUCTAHHSI PEHTTEHIBCLKOTO ONPOMIHEHHS,
[ae 3MOry BiZTBOPUTU B MPOCTOPi aHATOMil0 MOPOXHUHM
cepust, NOMOXEHHS eNeKTPOAiB i HaHECEHNX annikaLin
(aHaTOMiYHa MOAENb), @ TaKOX AOAATKOBO BIATBOPUTU PyX
eneKTPUYHOro 3byMKeHHs (aHaTomiyHa + akTueaLiiHa
mogenb). BukopucTtanHs cuctemu Hairauii notpebye ao-
[aTKoBOro obragHaHHs Ta [OAATKOBWX HABUYOK NepCOHary.

3anexHo Big cnocoby Bisyanisawii navieHTis noginunm
Ha aBi rpynu. B | rpyny 3anyqunu 31 nauieqta (17 yonosikis,
14 xiHok), akum PYA kaBo-TpukycniganbHbHOMO iCTMycy
(KTI) 3gificHmnm 3a TpapuLitHO METOAMKOK (Mig, KOHTPO-
nem peHtreHockonii). Y Il rpyny 3anyunnm 27 nauiexTie (15
4oroBiKiB, 12 XIHOK), Y SIKWX 3AINCHUNN TiMbKW aHaTOMIYHe
BiATBOPEHHs Mogeni npasoro nepeacepas (MM). Mpynu
nawieHTiB 3icTaBHi, femorpadivHi xapakTepuUCTUKV HaBedeHI
B mabnuui 1.

PYA 3gilicHunu nig peHTreHOCKOMYHUM KOHTPOMNEM 3
BUKOpUCTaHHAM aHriorpacha Infinix CC (Toshiba, Anois).
EnekTpodisionoriyHe gocnigxenHs Ta PYA BukoHanu,
3acTocyBaBLUW enekTpodisionoriyHy ycTaHoBKy Lab System
Pro (Bard Electrophysiology, CLUA). EnektpoaHatomiuHe
I aKTUBaLliiHe KapTyBaHHS 34icCHUNM Ha cucTemi Ensite
Precision (St. Jude Medical, CLLA). PagiouacToTHi annikauii
HaHOCUIM 4 MM KEPOBaHM ENEKTPOLOM 3 aKTUBHIM OXOMo-
[PKEHHAM, MoTyxHiCTIo 35 BT i 3i LWBMAKICTIO OXONOMXEHHS
17 mn/xB. Kputepiem ycniwHocti PYA BBaxanm HasBHICTb
[BOCTOPOHHLOrO Broka npoeaeHHs no KTl, wo 3bepiraBcs
MPOTSAroM KOHTPONBHOrO Yacy (30 xB). XpOHOMETPILO KOXHOTO
XipypriyHOro eTamy BWKOHamnM 3a AOMOMOrol0 rofMHHMKA
cuctemn Lab System Pro (Bard Electrophysiology, CLUA).
[oKkasHWKW TPUBaNOCTi PEHTTEHIBCLKOMO BUMPOMiHIOBAHHS
Ta fobyTky nnowwi-no3u (Dose-Product Area — DAP) nig yac
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npoueayp OTpUMyBamu 3a 4ONOMOro ariorpadga Infinix
CC (Toshiba, Anowis). Mpoueaypanbri ocobnmeocTi rpyn
HaBeneHi B mabnuuj 2.

[ns onTumiauii MaTeMaTYHOro OnpauloBaHHs pe-
3ynbratiB chopmyBanu 6a3y aaHux, Wwo nobyaosaHa 3a
[0MOMOrot0 eNnekTPoHHKX Tabnmub Microsoft Excel. Ctatuc-
TUYHO aHi OMpaLikoBany 3a OMNOMOTOH MakeTa NPUKMagHUX
nporpam Statistica 13.0 (Trial version).

BignosigHicTb po3noginy faHWX 4O 3aKOHY HOpMarb-
HOro poanoginy nepesipuny, BukopucTasLwm Shapiro-Wilk
test. MixrpynoBi BigMIHHOCTI KinbKiCHUX AaHUX OLiHIOBanM 3
BUKOpUCTaHHAM meToay CTbtoaeHTa. CTaTUCTUYHO 3HaYy-
LUMMM BIiOMIHHOCTI BBaXanu Ha piBHi He Huxde Hix 95,0 %
(p<0,05).

Pe3yabTati

Y3aranbHeHi NOKasHWKK iHTpaonepauiiHoro yacy, BuTpa-
YeHUX pecypcis i nicnsonepavinHi pesynsrati HaBeaeHo Y
mabnuyi 3. 3aiNCHNN aHani3 OTPUMAaHUX daHUX.

Y | rpyni Ha nepLUOMy eTani BTpyYaHHs Ans BCTAHOBNEH-
Hs1 enekTpodisionoriYHoOro MexaHiamy Taxikapzii npoBoauny
entraiment 3 KTI, ouiHoBanu akTuBaLito nepeacepdb 3a
[OMOMOTOK [1iarHOCTUYHOTO 11 abnsLiiHOTO enekTpogiB.
CepepHiit Yac ans BCTaHOBNEHHS diarHody Tl cTaHOBMB
230 + 18 c. [ipyrvi eTan BTpy4YaHHs — BesnocepenHe CTBO-
PeHHs niHii 6rioka. Annikawii HaHOCNMW Mg PEHTTEHONOMYHAM
KoHTponem y nisin kocin npoekuii (LAO35) 3 opieHTauj€eto
Ha mopdororito eHaorpam Ha abnsuinHomy enextpogi. Y
BCiX MaLlieHTiB puTM 6yno BigHOBMEHO Nif Yac annikavii y
30Hi KTI. CepenHs TpuBanicTs nepiogy Bif nepLuoi annikauii
[0 BiHOBIEHHS CMHYCOBOMO pUTMY CTaHoBuna 325 + 25 ¢
npW cepeHin kinbkocTi annikauin 7,4 + 0,6 (Big 5 go 10).
Y BCiX NauieHTiB NiCNS BiAHOBMEHHS CUHYCOBOMO PUTMY
BUHMKINA HeoOXigHICTb HaHecTy [0AaTKoBi annikauii ans
[OCSrHeHHs ABOCNpsiMoBaHoro 6roka nposeaeHHs no KTI.
CepepHs pomaTkoBa TPMBAMICTb Nepiogy A0 BUHWMKHEHHS
[JBOCMpsiMOBaHoro brioka cTaHoBuna 68 + 5 ¢, y cepenHboMy
BukoHaHo 2,0 = 0,2 gogatkoBux annikauii. Y 22 naujieHTis
6ok nMpoBeeHHs 36epiraBcs A0 3aBEPLLEHHS MPOLIeAYpU.
Y 3 XBOPWX BUHWK PELMAMB NMPOTArOM KOHTPOIBHOTO Yacy,
L0 3yMOBMB HEOOXIOHICTb HAaHECEHHS e 2 AO0AATKOBUX
annikauin. Ha yac 3aBepLUeHHs npoLeaypy B YCiX NaLlieHTiB
BAarnocs AocArT kpuTepiiB yeniwHocTi abnauiji. CepenHs
TpuBanictb npoueaypu ctaHosuna 43,0 + 3,3 xB, cepenHst
TpWBanicTb peHTreHy — 572 + 44 ¢, cepepHiii fobyTok fo-
au-nnowi — 62,0 £ 5,0 Gy.cm?.

Mig yac KOHTpONbHOrO 06CTEXEHHS Yepes 1 pik y xoa-
HOrO nawjieHTa He 3apeecTpysanv peumamsis T1.

Y Il rpyni Ha nepLuomMy eTani BTpyYaHHs NiATBEPMKEHHS
€enekTpodi3ionoriyHoro MexaHismy Taxikapaii 3giicHUnu
3a gonomoroto entraiment, Wo B cepeaHbOMY TpuBano
225 £ 19 ¢, BUKOHaNK aHaToMiyHe kapTyBaHHs [MM1. [Ons
300py TOHOK MPOCTOPOBOI FEOMETPIT BUKOPUCTaNN 4 KOHTaKTH
(puc. 1). [lopaTkoBa cepepHst TpMBaNiCTb CTBOPEHHS aHa-
ToMiuHoi mogeni MMM ctaHoBuna 78 + 17 ¢. OTxe, 3aranbHa
TPVBaNICTb NEPLLIOTO eTany BTPyYaHHs ctaHosuna 312+ 26 c.

Mig yac gpyroro eTany CTBOPOBany MiHito 6roka. Moan-
LIOHYBaHHS eNeKTpoda Ta HaHeCEeHHs annikaLii 3aiNncCHUNM
nif, KOHTpONeM HairauiiHoi cuctemu. Micus annikauiin 3
napameTpamy annikavii nosHa4anu Ha aHaToOMIYHIN KapTi 3
KONbOPOBUM KoZyBaHHsM. CepeaHsi TpuBanicTb nepiogy Ao

3anopisbkuint MeguaHnii xypHan. Tom 25, Ne 6(141), nuctonag — rpyaeHs 2023 p.

OpwuriHaAbHiI AOCAIAXKEHHS

Tabauusa 1. 3aranbHa AemorpadivHa Ta KniHivHa xapakTepucTuka nauieHTis

s, oo smvipazann L pynan=31 | (pynazn=27

Crartb, n (%) 4orosiva 17 (54,8 %)
XiHova 14 (45,2 %)
Bik, poku 52,00+ 4,13
linepToHiyHa xBopoba, n (%) 24 (77,4 %)
XpoHiyHa ilemiyHa xBopoba cepus, n, % 8 (25,8 %)
LlykpoBwuii piaBer, n (%) 3(9,67 %)
IMT, kr/m? 28,79 £4,85

©K 3a EHRA, n (%)

4(12,91 %)

I 11 (35,48 %)
il 14 (45,16 %)
v 2(645 %)

®B N, % 50,65 + 7,42

15 (55,5 %)
12 (44,5 %)
53,00 + 5,76
20 (74,0 %)
6(22,2 %)
3(11,11%)
30,01+ 3,69
2(7.41%)
8(29,63 %)
14 (51,85 %)
3(11,11%)
53,28 +8,83

Tabauus 2. MpoueaypanbHi ocobnueocTi rpyn

o, o smwipozas L ipyran=31 | iroynaz.0=21

®nioopockonis +
Hagiraviiite aHaToMiYHe -
KapTyBahHA  ayryBaviitHe -
AGnaUiiHuiA PO3MIp KiH4MKa, MM 4
karerep OXOMOMKEHHS +
MapameTtpu NOTYXHICTb, BT 35
annikaui LIBWAKICTH OXONOMKEHHS, MII/XB 17

+
+

4

35
17

Tabauusa 3. XapaktepucTuka iHTpaonepaLiiiHix nokasHukiB

o, oo smvipozaws | irpynan=3t L ipyna =27

CepepHst TpMBanicTb NpoBeaeHHs entrainment, ¢ 23018
CepepHs TpUBaricTb aHaToMiuHoro kaptysaHHs MM, ¢ -
CepepHili yac ans BCTaHOBNEHHS aiarHoay TI1, ¢ 23018
CepepHili TpuBanicTs nepiogy Bia nepLuoi annikauii 325+25
[0 BiBHOBIEHHSI CUHYCOBOTO PUTMY, C

CepepHsi foaaTkoBa TpuBaricTb nepiogy 68+5

[0 BUHVKHEHHS! ABOCMpSIMOBaHoro 6roka, ¢

CepepHs TpUBaricTb NpoLeaypy, X8 430+3,3
CepepHs TpUBariCTb PEHTTEHY, C 572 +44
Cepepili fobyTok Aoau-nnoLui, Gy.cm? 62,0+5,0
[ocTpui iHTpaonepaLiitiui peunams, n, % 3(9,67 %)
Peumnavs yepes 1 pik, n (%) 0(0 %)

225+19
78+17
312+ 26
230+ 19

71+6

415435
120£10
15013
3(11,11%)
0(0%)

NPUNUHEHHS Taxikapaii Ta BIGHOBMEHHS! CYHYCOBOMO PUTMY
cTtaHoBuna 230 19 ¢. Y Bcix naLlieHTiB Micns BiAHOBNEHHS
CVHYCOBOTrO pUTMy HeobXigHO Oyno HaHecTM AOAATKOBI
annikauii ans focArHeHHs aocnpsiMoBaHoro 6roka. Ce-
pedHst TpuBanicTb NePioay BiA BiAHOBMEHHS CHUHYCOBOTO
puTMy [0 NiATBEpMAXEHHS ABocnpsiMoBaHoro 6noka KTl
CTaHoBWna 71 + 6 ¢, cepeaHs KinbkicTb annikavin — 3,2 + 3,0
Ha npouegypy. Mig yac koHTponbHOro nepiody y 3 navieHTis
BMU3HauUnu peuuaus nposedeHHs no KTI, wo 3ymosus
HeobxiHICTb fopaTkoBKX annikauii. Micus peumamBy, oui-
HeHi 3a enekTpodhi3ionoriyHMMK napameTpamu, 3diranues 3
Toukamu KTI, e, 3a faHumu HasiraviiHoi cuctemu, He Byno
pagio4acToTHUX annikauii. B uux Bunagkax 3Hagobunacs
1 annikauist Ansi CTBOPeHHst cTilkoro 6roka no KTI. Y Bcix
navieHTiB BAAN0Cs [OCAITY KpUTEPIiB YCTLLHOCTI npoLeaypy.
CepenHs TpuBanicTb npoueaypu ctaHoeuna 41,5 + 3,5 xs,
cepenHs Tpueanictb peHtrery — 120 £ 10 ¢, cepeanin DAP
-15,0 £1,3 Gy.cm?

g Yac KOHTpONbHOrO OBCTEXEHHS Yepes 1 pik Y BCiX
navieHTiB BU3HAYUIM iCTOTHE MOKPALLEHHS1 CaMONoYyTTS
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Puc. 1. AHaTomi4Ha BipTyanbHa kapTa npaBsoro nepeacepas.

MOpPIBHSHO 3 BUXiAHUM cTaHoM. Peunamsis TITy xogHoro
nauieHTa Il rpynu He 3adikcyBanu.

Y BCiX naLieHTiB, 3anyyeHnx y gocnimkeHHs (n = 58),
nepLUmnii eTan BTPYYaHHS — BCTAHOBMEHHS enekTpodiio-
MOrYHOr0 MexaHi3Mmy Taxikapaii Ta OLiHIOBaHHS aKTuBaLii
nepeacepab. Mix | i 1l rpynoto He Gyno cTaTUCTUYHO 3HauY-
LLMX BiAMiHHOCTel 3a kpuTepiem CTblofieHTa 3a TpUBaricTo
niaTBepmkeHHs aiarHosy (p = 0,22). MpoTe fogaTkoBuWi
yac y rpyni Il, wo 6yB BUTpayeHmin Ha nobyaoBy crpoLue-
HOI aHaTOMIYHOI KapTW CMIPUYMHAB CTATUCTUYHO 3HaYyLLe
(p < 0,001) 36inbLueHHs TPUBANOCTI NOPIBHSAHO 3 TAKUM Ha
nepLuomy etani B | rpyni.

HacTynHa KOHTpOrbHa TOYKa BTPYYaHHS — MPUMMHEHHS!
Taxikapgii. B nepeBaxHOi BiNbLUOCTI NaLiEHTIB MPUNUHEH-
HS Taxikapaii Bu3Ha4yanu npubnuaHo Yepes 4 XBUMMHM
(231 £ 20 c) nicns HaHeceHHs 7-8 annikavin. CTaTUCTUYHO
3HauyLLi BiMIHHOCTI 3apeecTpoBaHo B | rpyni nopisHsHO |l
(p<0,001). OTxe, nonepenHs NobyaoBa HaBiTb CIPOLLEHOT
aHaTOMIYHOI KapTV Aae 3MOry CYTTEBO 3MEHLUNTW TpuBa-
niCTb OCHOBHOTO €Tany BTpy4aHHs — Ha 121 ¢ NOpiBHSHO 3
nokasHukom Il rpynn.

OcTaHHs Touka BTpyYaHHs — hOpMyBaHHs ABOCNpS-
moBaHoro 6roka Ta BiacyTHiCTb peuuausy TI npotsirom
KOHTporbHOro yacy. [logatkoBa TpuBanicTb nepiogy Bif
BIOHOBMEHHSI CUHYCOBOTO PUTMY [10 [OCATHEHHS ABOCMPS-
moBaHoro 6noka no KTl ctaHosuna 68 + 6 ¢ (n = 58). Mo-
PIBHSIHHS JOAATKOBOI TPMBANOCTI Nepiogy Bif BifHOBMEHHS
CWHYCOBOTO PUTMY A0 BUHUKHEHHS ABOCTPSIMOBAHOIO Groka
B rpynax CrocTepexeHHs Ta KinbkocTi HeobxiaHux foaaTko-
BMX annikauii nokasano, Lo 3a kputepiem CTblofeHTa He
6yno CTaTUCTUYHO 3HAYYLLMX BIMIHHOCTEN MiX rpynamm
(p=10,06).

Y3aranbHIol4M OTPUMaHi pe3ynsratii, BCTAHOBUMN:
B 060X rpynax BAanocs AOCAITY KpuTepii yCnilHOCTI,
CTBOPUTY TiHito 6rioka KTl Ta pagukansHo Bunikysatu Tr1.
CepepHs TpyBanicTb npoueaypu ctaHosuna 46,2 + 6,2 xa:
433+ 33 xB -yl rpyni, 41,5 £ 3,5 x8 — y Il. CepepHs
TpUBaniCTb peHTreHy cTaHoBuna 572 + 44 ci 120+ 10 ¢
y |i Il rpynax signosigHo. CepeaHinn DAP cTaHoBuB 62,0 +
5,0 Gy.cm?i 15,0 + 1,3 Gy.cm? BignoBigHO 3a rpynamm crno-
cTepexeHHs. Ogepxanu CTaTUCTUYHO 3HaYYLL BiAMIHHOCTI
3a kputepiem CTblofeHTa LLOLO0 TPUBAMNOCTi PEHTTEHY Ta

3HaYeHb pagiaLlifiHoro HaBaHTAXEHHS! MiX rpynamu crnocte-
pexenHst (p < 0,001).

06roBopeHHsA

Y pesynbrati [OCTiZKEeHHS 3p06MnM BUCHOBOK, LLO CTBO-
PEHHS CMPOLLEHOI MoJeni Jae 3Mory CyTTEBO 3HWU3UTK
TpUBanICTb NPOLEAYPU, @ OTXKE ICTOTHO 3MEHLLMTU PEHT-
reH-HaBaHTaXeHHs NOPIBHSHO 3 rpynoto 6e3 MofEentoBaHHS.
BuKOHaHHsi NOBHOTO MOZENtoBaHHS HE CTIPUYMHSINO 3HaYYyLLEe
3MEHLUEHHSI MPOMEHEBOr0 HAaBAHTAXEHHS MOPIBHAHO 3i
CMPOLLEHO MOZENITH0, MPOTE iCTOTHO MOLOBXKYBano TpuBa-
nicTb Npovenypy, 3yMOBtoBano HeobXiaHICTb 4OAATKOBUX
HaBMYOK y NEPCOHAy.

Taki faHi cBigyath, WO TpaauuiiiHa MeToamka (3acTo-
cosaHa y | rpyni) Aae 3mory AOCArTW KpuTepii YCriLUHOCTI
WBMALWE, arne nos’s3aHa 3 BUKOPUCTAHHAM GinbLumx [03
PEHTIEHIBCLKOrO BUNPOMIHIOBaHHS. CTBOPEHHS CMPOLLEHOT
aHatomiyHoi mogeni (Il rpyna) Aano amory BukoHaty PYA 3a
KOPOTKWIA Yac i MiHIMi3yBaTV NPOMEHEBE HaBaHTaXeHHS. Bpa-
XOBY0UU, LLIO BUKOPUCTAHHS enNeKTpoaHaToMiYHOI HasiraLii
CYTTEBO 36inbLUye BapTiCTb NPOLEAYPU, MOXHA PEKOMEH-
nyBatu 3giicHioat PYA KTI 6e3 BUKOpUCTaHHS cUcTEMM
HaBiraLii, konu nigTeepmkeHo diarHos TT1. 3actocoByBaTty
Hairawjto nig yac PYA KTI gouinbHo npum noeaHaHHi PYAKTI
3 PYA iHwmx apuTmii (Hanpuknag, dibpunavii nepencepab).

3a paHnMn haxoBoi NiTepaTypu, nokasaHo nepesaru
Pi3HIX BUAIB MOAENtoBaHHA Npu (ibpunAvii nepeacepap, ane
[0Ci He 30iNCHIOBANM NOPIBHSAHHS Pi3HUX BUAIB MOAEMOBaHHS
npu TpinoTiHHi nepeacepdp [16]. Tak, y pisHUX JOCTIMKEHHSX
MoKa3aHo, LLO Ans AOCATHEHHS HANKpaLLWX pesyrbTaTiB abns-
uii npu O HeobxigHa uiTka ineHTUdbikaLis apUTMOTEHHOTO
cybertpary (dhibposHi AinsHkv Ta/abo 30HW 3aTPUMKK NpoBe-
[EeHHS iMnynbey). AGnsLis LinsHOK HU3BKOI HAaNpyry nokasana
MepCreKTUBHI PesynbTaTi Y PisHUX KIiHIYHWX LOCHIMKEHHSX 3a
yuacTHo naLieHTis i3 nepeucteHTHor O, OaHak cTparerii abnswii
B HI3bKOBOMBTXHWX JinsiHKaX TakOX MakoTb NEBHI OOMEXEHHS
yepe3 Mpobremmn 3 BU3HAYEHHSIM TKAHWHU Nepeacepapb, Lo
nigTpumye O, CrpuitHATTS iMNynbCy 3anexuTb Big opieHTaLlii
enekTpoaa oo HanpsiMy pOHTY MOLLMPEHHS MOTEHLiary.
[igxoaw, WO BMKOPUCTOBYHOTb KapTyBaHHS BUCOKOI LLMBHOCTI
abo GaraTononioCHi enekTpoeHaorpami, MaioTb NEePCrekTUBY
nogonatyi Liev 6ap’ep. BTiM, He BU3HaUMNM YiTKWIA Nopir ansiTyau
[Ansi oHO3HauHol ineHTUdikaLii apuTMoreHHoro cybetpary [16].

HacTtynHe 3MeHLUEHHs! HaBaHTaXEHHS PEHTTEH-BUNPO-
MIHIOBaHHSIM Ta TPMBANOCTi NPOLeSypy MOXITMBE 33 YMOBM
po3BUTKY abnsLiHuX kateTepis, 3D-AaTUMKIB, @ TAKOX KOMK
€ 3Mora Bi3yani3yBaTv y peanbHOMYy Yaci Ha nonepeaHLO
3anucaHux netnsix. Micns 3aBepLUEHHS LbOrO TEXHOMOMYHOTO
kpoky cuctema 3D-kapTyBaHHs Ginblue He Oyne noTpibHa
O71S CTaHOAPTHUX NOKasaHb, sk-0T Tunose TI1. Hesabapom
abnsuis TI cTaHe MOXIMBO NpU TpUBANOCTi drirooporpadii
<30 c[17].

BucHoBKH

1. BukopucTaHHs aHaTOMI4YHOI MoZieni npaBoro nepes-
cepast Aae 3MOry 3MEHLLNTH MPOMEHEBE HAaBaHTAXXEHHS Ha
75,8 % NOpiBHSAHO 3 TPaAWMLHOK METOAMKOH Nig Yac Bu-
KOHaHHS pafio4acToTHOI KaTeTepHOT abnsuii kaBo-TpuKkycni-
[anbHOro nepeLLninka npy 3icTaBHUX NokasHKax TPUBANoCTi
npoLeaypu.
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2. [locArHyTo 3MEHLLEHHS TPUBANIOCTi PEHTTEHIBCLKOrO
BMNPOMIHIOBAHHS Ha onepaTtopa Ta navieHTa 3 572 + 44 ¢
£0 120 £ 10 ¢, a Takox HaBaHTaxeHHs — 3 62,0 £ 5,0 Gy.cm?
po 15,0+ 1,3 Gy.cm?. IMpw LsoMy TpuBanicTb NpoLeaypy He
3a3Harna CTaTUCTMYHO 3HaYyLLMX 3MiH, ane Tak camo mana
TEHAEHLIi0 1O CKOPOYEHHS TPUBANOCTi BUKOHAHHS BTPYYaHHS
(43,0 £ 3,3 x8 npotn 41,5 + 3,5 xB).

3. BukopucTaHHs aHaToMiYHOi Mogeni Moxe ByTu
pekomeHzoBaHe nia yac abnsuii kaBo-TpUKyCMigansHoro
nepeLuniika.

MepcnekTMBM nodanbwux AochifxeHb nonsra-
10Tb Yy MPOLOBXKEHHI Habopy nauieHTiB i3 nepeacepaHUMM
MaKpo-peeHTpi TaxikapaisimMi, BKIOHaUM HEICTMYC-3anexHe
TPINOTIHHS Nepeacepab; Habopi NaLieHTIB i3 NOCTIHLESIMHMMM
Makpo-peeHTpi. HeobXigHUM € BU3Ha4eHHs kaTeropii peeHTpi
TaxiapuTMmin, abnauii koTpux NoTPedyLTb CTBOPEHHS TiNbkN
YacTKOBOI aHAaTOMIYHOI MOAENI UM MOBHOI ENeKTpoaHaTo-
Mi4HOi Mogeni.
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The aim of the work was to study the dynamics of clinical manifestations of gonarthritis in women with hypertension and overweight
under the influence of complex therapy.

Materials and methods. A two-stage study was conducted on the effectiveness of Rosuvastatin and Arginine in the complex
therapy for patients with gonarthritis in combination with hypertension and excess body weight. At the first stage, on the basis of
the inpatient Rheumatology Department, 198 women hospitalized in the period 2018-2020 were prospectively examined after
receiving their informed consent. The follow-up study of the second stage (2019-2021) was carried out at the outpatient depart-
ment. At the follow-up stage, 134 women were examined. Depending on the accompanying pathology, the patients were divided
into three groups.

Results. The use of the proposed treatment option in the complex treatment for selected contingent of patients contributed to a
significant reduction in the proportion of patients with movement restriction in Group 2 and Group 3 by 62.21 % and 52.12 %, pain
during active movements by 24.89 % and 52.12 % and swelling of the joints by 13.8% and 12.65 %, respectively; a decrease in
IL-6 levels in Group 2 and Group 3 by 3.64 and 1.36 times, CRP by 1.97 and 1.12 times, and an increase in IL-10 by 3.57 and
1.62 times, respectively; improvements in WOMAC scores in all studied groups with a significant increase in Group 2 and Group 3.

Conclusions. The combination of Rosuvastatin 20 mg per day for the 3-month course and Arginine 100 ml intravenously No. 10
with subsequent oral administration of 5 ml 4 times daily for 1 month has been found to increase the effectiveness of treatment
for patients with gonarthritis combined with hypertension and overweight, reduce the intensity and duration of joint pain syndrome
and significantly improve the functional capacity of joints.

AMHaMiKa KAIHIYHUX NpOABIB rOHAPTPUTY B XKIHOK i3 rinepToHiuHOIO XBOpPo6OIO
Ta HAAAMLLKOBOKO MacoHo TiAa NiA BNAMBOM KOMNAEKCHOI Tepanii

A. M. Nipay6Ha, K. B. FanoH

MeTa po60Ty — BUBYMTY OCOBIMBOCTI AMHAMIKM KNiHIYHWNX NPOSIBIB FOHAPTPUTY B XXIHOK 3 apTepianbHOt0 rinepTeH3Iero Ta HaanLL-
KOBOIK Macoto Tina nig BNIMBOM KOMMEKCHOI Tepanii.

Marepianu Ta metoau. 3iicHUNM fBOETanHe AOCNiMKEHHs! €PEKTUBHOCTI 3aCTOCYBaHHSI PO3yBacTaTHy Ta apriHiHy B pamKax
KOMMNEKCHOI Tepanii XBOPUX Ha rOHAPTPUT Y MOEAHAHHI 3 apTepianbHOIo MiNepTeH3iet Ta HaAMMLLKOBOKO Macoto Tina. Ha nepLuo-
My eTani Ha 6asi cTauioHapa peBMaTonoriyHoro BiAAiNeHHs (3a yMOBM HAsiBHOCTi NONEPEeaHbO MignMcaHoi iHpopMoBaHoi 3roau)
npocnekT1BHO obcTexmnn 198 xiHok, siki nepebyBanu Ha cTauioHapHoMy nikyBaHHi B nepiog 2018-2020 pp. KatamHecTuuHe
obcTexeHHs apyroro etany (2019-2021 pp.) 3giicHunu B nonikniHiyHoMy BigaineHHi. Ha ubomy etani o6ctexunn 134 xiHku.
3anexHo Bif, CynyTHBOI NaTonorii NaLieHTOK NOAINMIN Ha TpU pynu.

PesynkTaTu. 3acTocyBaHHs 3anponoHOBaHOrO BapiaHTa MikyBaHHS B pamMkax KOMMEKCHOI Tepanii 06paHOro KOHTUHIEHTY XBOPUX
CNpYSNo [OCTOBIPHOMY 3MEHLLIEHHIO YaCTKV BUMaaKiB 3 0OMexeHHsM pyxiB y 23 (Ha 62,21 % T1a 52,12 % BignosigHo), Bupa-
XeH1M BONbOBUM CUHAPOMOM Mif Yac akTUBHUX pyxiB (Ha 24,89 % Ta 52,12 % signosigHo), npunyxnocTtamu cyrnobis (Ha 13,8 %
Ta 12,65 % BiANOBIAHO); 3HWKEHHIO BMICTY IL-6 y kpoBi nauieHTiB 2 Ta '3 (y 3,64 Ta 1,36 pasa), C-peakTusHoro 6inka (y 1,97 ta
1,12 pa3sa), 36inbLueHHto IL-10 (y 3,57 Ta 1,62 pasa BignosigHo); nokpatLeHHto nokasHukis WOMAC y Bcix rpynax AoChimKeHHs;
[OCTOBIpHE NiABULLEHHS 3adhikcyBany B nauieHTok M2 i 3.

BucHoBku. 3actocyBaHHs kombiHaLii posyBactatuty 20 Mr Ha o6y kypcom 3 micsiLi Ta aprikiHy 100 mn BHyTpilLHboBEHHO Ne 10 i3
nepexofoM Ha nepoparnbHe NPUIAMaHHS No 5 M YOTUPK paait Ha 400y NPOTArOM OAHOTO MICALA NIABULLLYE eCDEKTUBHICTb NiKyBaHHS!
XIHOK, XBOPUX Ha FOHApPTPWUT Y MOEAHAHHI 3 TiNepTOHIYHO XBOPOOOK Ta HAZMLLKOBOK MAco Tina, 3MEHLUYE iHTEHCUBHICTD i
TpuBanicTb cyrnoboBoro 60MbLOBOrO CUHAPOMY Ta 3HAYHO NOKPaLLYe (yHKLiOHaNbHY 3AaTHICTb Cyrnobis.

Gonarthritis (GA) is one of the diseases with the highest level
of comorbidity, especially due to damage to the cardiovascu-
lar system, and a high cardiovascular risk [1]. The main target
effects in the treatment of patients with GA are the reduction
of pain syndrome, inflammatory process, and slowing down
the degeneration of cartilage tissue. In the case of GAin com-
bination with excess body weight (EBW) and hypertension

(HTN), the main goal of treatment is to achieve a maximum
reduction in the progression of degenerative processes in the
joints, a decrease in body mass index (BMI) and the long-term
overall risk of cardiovascular morbidity and mortality [2,3], as
well as improving the quality of patients’ life [4,5].
According to the Osteoarthritis Research Society In-
ternational (OARSI) recommendations, the most important
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in the treatment and prevention of GA progression are
adequate physical exercises and joint unloading, timely
termination of the inflammatory process and normalization
of pro-oxidant/antioxidant balance, early prescription of
disease-modifying GA drugs, appropriate use of orthopedic
and surgical treatment. Basic drug therapy for GA patients
should include symptom-modifying and structure-modify-
ing drugs. Among symptom-modifying agents, preference
is usually given to the use of non-steroidal anti-inflam-
matory drugs in combination with structure-modifying
agents [6,7,8].

Aim
Considering the above, the purpose of the work was to study

the dynamics of clinical manifestations of GAin women with
HTN and EBW under the influence of complex therapy.

Materials and methods

The study was carried out in two stages. At the first stage, on
the basis of the Rheumatology Department of “City Hospital
No. 10" (Zaporizhzhia, Ukraine), 198 women hospitalized in
the period 2018-2020 were prospectively examined after
receiving their informed consent.

The follow-up study of the second stage (2019-2021)
was carried out at the outpatient department of the “Primary
Health Care Center No. 9" (Zaporizhzhia, Ukraine). At the
follow-up stage, 134 women were examined.

The diagnosis of GA was made following the ICD-10
criteria, the Association of Rheumatologists of Ukraine
recommendations. The diagnosis of HTN was verified by
the order of the Ministry of Health of Ukraine No. 384 dat-
ed 05.24.2012. The presence of EBW was determined in
accordance with the WHO recommendations (1998). BMI
was calculated according to the formula: BMI = body weight
(kg) / height? (m). If the BMI was in the range of 24.0-29.9
kg/m?, then EBW was diagnosed, interval 30.0-34.9 kg/m?
corresponded to class 1 obesity. Female patients with the
fourth X-ray stage of GA, stage Il HTN and class 2-3
obesity were not included in the study.

In order to analyze the influence of comorbid pathology
on the main disease course, all the examined women were
divided into three groups. The first group (G1) included
59 women with GA symptoms without accompanying
pathology (36 women at the second stage of the study);
the second group (G2) included 74 women with GA and
HTN (53 women at the second stage); the third group (G3)
included 65 women with GA, HTN and EBW (41 women
at the second stage).

All the patients underwent a standard general clinical
examination, including physical examination, history
taking, instrumental and laboratory tests. The following
questionnaires were used to assess the level of pain syn-
drome: the Lequesne algofunctional index and WOMAC
osteoarthritis index. To evaluate the Lequesne index, ques-
tionnaires were used, based on which, the patients were
interviewed, and the results were scored in points. When
calculating the WOMAC functional index, the patients
answered 24 questions that characterized the severity of
pain (5 questions), stiffness (2 questions) and functional
activity (17 questions).
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The analysis of the clinical effectiveness of complex
treatment was evaluated before the start of treatment,
upon admission to the hospital, by determining changes in
the locomotor apparatus and functional tests that charac-
terized the degree of impaired motor activity of the joints,
the intensity of the painful and inflammatory components
and the expressiveness of the joint syndrome, as well as
changes in BMI, dynamics of HTN indicators. Patients in G1
without concomitant pathology received standard therapy.
Patients in G2, in addition to basic therapy, received Rosu-
vastatin 20 mg/day for 3 months and Arginine hydrochloride
4.2 % 100 ml intravenously No. 10 with subsequent oral
Arginine aspartate administration (5 ml) 4 times daily for 1
month. Patients in G3, in addition to the standard therapy
of GA and multimorbid pathology, received Rosuvastatin
20 mg/day for 3 months and Arginine hydrochloride 4.2 %
100 ml intravenously No. 10 with subsequent oral Arginine
aspartate administration (5 ml) 4 times daily for 3 months.
At the outpatient stage of treatment, patients with signs of
significant joint functional impairment received compress-
es with Dimethyl sulfoxide solution in combination with
Nimesulide gel for 2 weeks followed by the use of typical
physiotherapeutic procedures, mainly of a thermal nature,
for 1 month.

In order to normalize body weight, diet therapy was
recommended: to exclude fat, smoked, salty foods with a
predominance in the diet of dairy products, vegetable soups,
cereals, compotes; to increase water intake (2.2-2.5 liters
per day); to avoid alcohol consumption and limit salt intake.
It was recommended to add dairy, fish products, vegetables
and fruits enriched with vitamins E, C, D, and drink green
tea. The patients were educated on lifestyle modification,
nutrition, and weight loss.

Evaluation of the treatment effectiveness on the
outpatient basis using the method proposed by us was
carried out by analyzing the dynamics of the GA clinical
picture, changes in pro-oxidant and antioxidant systems,
C-reactive protein levels, blood serum cytokine profile
and lipid spectrum.

The results obtained were processed statistically using
a Microsoft Excel package and the Biostatistics 7.0 program.

Normality of distribution was assessed using the Sha-
piro-Wilk test. Differences between data that did not meet
the criteria for a normal distribution were compared using
non-parametric methods of statistical analysis. Significance
of differences in qualitative characteristics was assessed
using Pearson’s chi-squared test, and Fisher’s exact method
was used to compare small studied groups.

Results

The frequency analysis of the arthralgic symptoms in GA
patients with HTN and EBW in the treatment dynamics is
presented in Table 1.

As can be seen from the obtained results, a significant
decrease in the proportion of patients with pain during
active and passive movements was found in all groups
after treatment. The proportion of patients with a feeling
of joint stiffness was significantly decreased in G2 (by
14.2 %), and the index of joint swelling was significantly
lower in G2 and G3, where the number of patients with joint
swelling was 13.8 % and 12.65 % reduced, respectively.
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Table 1. The frequency of arthralgic symptoms in GA patients with HTN and EBW in the treatment dynamics, %

Arthralgic symptoms

Pain without exertion

Pain during active movements
Pain during passive movements

Pain on palpation
Movement restrictions
Afeeling of stiffness
Crepitation

Swelling

Deformation

Before, n =59 After, n =36

15.25 13.88 18.92
74.57 58.33** 45.94
8.47 277" 17.76
3.38 2.77 4.05

91.52 38.88** 97.29
8.47 5.56 2297
10.17 8.33 86.48
2.22 277 24.32
91.52 86.11 95.94

Before, n=74 After, n =57 Before, n = 65

15.78 20.01 19.51

21.05* 47.69 21.95*
12.28* 24.61 1219
3.51 16.92 14.63

35.08™ 98.46 46.34*
8.77* 47.69 41.46"
77.19* 98.46 7317
10.52** 49.23 36.58*
92.98 98.46 90.24*

*1p <0.05; **: p <0.001.

Table 2. The results of the joint functional state assessment according to the WOMAC index in GA patients with HTN and EBW in the treatment

dynamics

Indexes measurement WOMAC, mm

Pain
Stiffness
Functional insufficiency

Before, n =59 After, n = 36

Before, n =74 After, n =57 Before, n = 65 After, n =41

195.1£18.1 1568.6 £9.1% 2125+19.9 178.6 £9.3 256.5+26.3 195.8 £ 13.2*
47.3£53 38.2+25 61.2+3.7 346+13" 90.7+£4.2 634+2.1%
7122268 565.2 + 9.4* 801.4+25.9 656.8 + 12.3 9169227 783.6 + 11.4*

*:p<0.05; **: p <0.001.

Table 3. Indicators of the Lequesne index in GA women with HTN and EBW in the treatment dynamics, %

Lequesne index

Mild, 1-4

Moderate, 5-7
Severe, 8-10

Very severe, 11-13
Extremely severe, 214

- 30.56™ -

76.27 58.33** 48.64
15.25 8.33" 3243
8.47 277" 18.91

Before, n =59 After, n = 36 Before, n =74 After, n =57 Before, n = 65 After,n =41

33.33" - -
35.08** 12.3 29.26™
21.05™ 43.07 36.58*
10.52* 24.61 19.51
B 20.0 14.63

*1p <0.05; **:p <0.001.

Table 4. The serum levels of IL-6, IL-10 and CRP in GA women with HTN and EBW in the treatment dynamics

Parameter,
units of measurement

IL-6, pg/ml
IL-10, pg/ml
CRP, mg/l

Reference
values Before, n =59 After, n =36

Before, n =74 After, n = 57 Before, n = 65 After,n =41

<9.1 pg/ml 2212247 18.67 £1.62 29.35+1.11 8.05 +1.60™ 34.19+0.79 2513+ 3.19*
<9.1 pg/ml 8.53+1.29 11.26 £ 2.06* 7.54 £1.61 14.87 +1.39* 9.85 +2.46 10.02 + 1.64*
<0.4 mg/l 520+0.21 144 +0.15* 8.11+048 2.27 £0.76* 20.00+1.00 12.34 £1.25

*:p < 0.05; **: p < 0.001.
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According to the survey and examination of female patients
in the treatment dynamics, the percentage of patients with
limitation of joint movements was decreased by 62.21 %
in G2 and by 52.12 % in G3 indicating the effectiveness of
adding Rosuvastatin and Arginine to the basic therapy for
GA women with HTN and EBW.

Positive dynamics have also been revealed regarding
pain and limitation of mobility. It was important for improving
well-being during the night hours. The sleep of most patients
was becoming more stable. At the end of the treatment
course, women with initial EBW reported an average weight
loss of 0.5-1.5 kg every 3 months. BMI was decreased by
an average of 11.70 % in 23.88 % of patients.

The analysis of joint functional state assessment find-
ings according to the WOMAC index after treatment has
shown a significant decrease in all indicators in all patients.
In particular, a decrease in pain sensations was documented
in G1 patients by 1.23 times, G2 — by 1.19 times, G3 - by

1.31 times in comparison with the corresponding indicator
before the treatment (Table 2).

Asignificantimprovement in the joint functional capacity
was revealed in G1 patients by 1.26 times, G2 — by 1.22
times, G3 — by 1.17 times, and stiffness reduction in G2
by 1.76 times, in G3 — by 1.43 times compared to these
indicators before the treatment.

The GA course severity in the treatment dynamics was
also determined according to the Lequesne index. The
examination findings of women are presented in Table 3.

The analysis of the Lequesne index has shown that
a mild course of GA was not observed in all examined
groups of patients at the beginning of treatment. A mode-
rate course, according to the methodology, was found
in 76.27 % of G1 patients, 48.64 % of G2 patients, and
12.30 % of G3 patients. A very severe course of GA was
observed in 8.47 % of G1 patients, 18.91 % of G2 patients,
and 24.61 % of G3 patients. An extremely severe course
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was assessed only in G3 patients in 20.0 % of cases. In
the treatment course, significantly (p < 0.001) improved
indicators were documented in all groups, both due to an
increase in cases of mild course in G1 and G2 and an
increase in moderate course in G3.

It is well known that the progression of GA, espe-
cially when it is combined with HTN and EBW, depends
on the intensity of immune response to damage, which
involves pro-inflammatory cytokines and is accompanied
by an increase in the content of C-reactive protein (CRP).
Therefore, we examined changes in the CRP level as an
indicator of degenerative cartilage alterations depending on
the treatment by the proposed method. The study results
on the serum concentrations of CRP, interleukin-6 (IL-6)
and interleukin-10 (IL-10) in women with GA of the studied
groups are presented in Table 4.

The analysis of on-treatment changes in serum IL-6
concentration has shown a general downward trend, sig-
nificantly expressed in G2 and G3 (by 1.36 and 1.25 times,
respectively). At the same time, on-treatment serum IL-10
concentrations were increased by 25.3 % (p > 0.05) —in G1,
by 49.3 % (p < 0.05) —in G2, by 3.6 % (p > 0.05) —in G3.

The level of CRP was significantly decreased in all
groups of patients (G1 — 3.65 times, G2 — 3.57 times, G3 —
1.62 times). There was no intergroup difference between
CRP levels in G1 and G2 after the treatment. At the same
time, the difference between these indicators in G1 and
G3 was significant indicating the effectiveness of adding
Rosuvastatin and Arginine to the standard treatment me-
thod, which led to a decrease in the inflammatory process
intensity in GA women with comorbid pathology.

It should also be noted that determining the serum level
of CRP had a greater diagnostic value due to its long half-
life, the absence of fluctuations in the level throughout the
day, as well as long-term stability in samples during storage.
In this regard, CRP is a more reliable marker of inflammation
than other pro-inflammatory cytokines.

Discussion

First of all, it is worth noting that the obtained results do
not contradict the conclusions of earlier studies of national
and foreign scientists, and once again confirm that the
polymorbidity of these diseases significantly complicates
the course of GA, which is burdened by HTN and EBW in
women. Therefore, standard treatment does not achieve
a positive result in normalizing the mechanisms of the
cytokine link of chronic inflammation and requires further
correction [4,5].

The researchers agree that the search for new ways of
complex treatment of severe variants of GA, which positively
affect the activation of the glutathione link of antioxidant
protection and contribute to the control of the intensity of
lipid peroxidation, as those used in our study, is completely
justified and promising [1,2,7].

Conclusions

1. The peculiarities of the GA clinical manifestations
in women with HTN and EBW under the influence of com-
plex therapy were dynamically studied. The combination
of Rosuvastatin 20 mg per day for the 3-month course and
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Arginine 100 ml intravenously No. 10 with subsequent oral
administration of 5 ml 4 times daily for 1 month has been
found to increase the effectiveness of treatment for patients
with GA combined with hypertension and overweight, re-
duce the intensity and duration of joint pain syndrome and
significantly improve the functional capacity of joints.

2. The use of the proposed treatment option in the
complex therapy for GA women in combination with HTN
and EBW resulted in a significant reduction in the propor-
tion of patients with movement restriction in G2 and G3
by 62.21 % and 52.12 %, pain on active movement by
24.89 % and 52.12 % and swelling of the joints by 13.80 %
and 12.65 %, respectively, indicating the effectiveness of
adding the proposed type of drugs to the basic therapy.

3. The prescription of the proposed treatment complex
led to a decrease in the content of IL-6 in G2 and G3 by
3.64 and 1.36 times, CRP by 1.97 and 1.12 times, and an
increase in IL-10 by 3.57 and 1.62 times, respectively.

4. According to the WOMAC indicator, the proposed
treatment method caused improvements in indicators of all
studied groups, however, a significant increase occurred
in G2 and G3, proving the need for the use of combined
therapy for GAwomen with HTN and EBW as components
of the metabolic syndrome.

5. Onthe treatment, according to the Lequesne index
analysis, significantly improved indicators were revealed
during the disease course in all groups, both due to the
increase in the cases of mild severity in G1 and G2 and
the increase in the moderate one in G3.

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

Haaifwaa po pepakuii / Received: 14.09.2023
Nicas poonpautoBanHs / Revised: 20.10.2023
CxBaneHo A0 ApyKy / Accepted: 26.10.2023

Information about the authors:

Pidlubna A. M., MD, PhD-student of the Department

of General Practice - Family Medicine and Internal Diseases,
Zaporizhzhia State Medical and Pharmaceutical University, Ukraine.
ORCID ID: 0000-0003-2136-8288

Gapon K. V., MD, Clinic Manager, Clinical Assistant, Private
Medical Clinic “Philosophy of Beauty”, North York, Ontario,
Canada.

ORCID ID: 0009-0002-0144-4837

Biaomocrti npo aBTopiB:

Miaay6Ha A. M., 3p06yBay Kad. 3araAbHOT NPaKTUKK — CiMERHOI
MEAULIMHM Ta BHYTPILLHIX XBOPOO, 3anopi3bkuit AepkaBHMi
MeAUKO-GapMaLLeBTUYHUI YHIBepcUTET, YkpaiHa.

TanoH K. B., MeHeAXep KAIHIKK, KAHIYHWIA acvcTeHT, MpuBaTHa
Meamua Kniika «Philosophy of beauty», Hopr-Mopk, OnTapio,
KaHaaa.

References

1. Zavoritna, R. M. (2013). Kompleksne likuvannia khvorykh z artrozom
kolinnykh suhlobiv i hipertonichnoiu khvoroboiu Il stadii [Complex treat-
ment of patients with arthrosis of the knee joints and hypertension stage
Il]. Ukrainskyi revmatolohichnyi zhurnal, (3), 123-124. [in Ukrainian].

2. Ivanova, K. A., Protsenko, H. O., Kovalenko, S. O., & Kachur, V. V.
(2015). Rezultaty kombinovanoi terapii pry osteoartrozi z suputnoiu
dyslipidemiieiu [Results of combined therapy in osteoarthritis with
accompanying dyslipidemia]. Ukrainskyi revmatolohichnyi zhurnal,
(3), 85-86. [in Ukrainian].

ISSN 2306-4145  http://zmj.zsmu.edu.ua 509


https://orcid.org/0000-0003-2136-8288
https://orcid.org/0009-0002-0144-4837

Original research

3. Kovalenko, V. M., & Bortkevych, O. P. (2010). Osteoartroz. Praktychna
nastanova [Osteoarthritis. Practical instruction]. Kyiv: Morion. [in
Ukrainian].

4. Herrero-Beaumont, G., Roman-Blas, J. A, Largo, R., Berenbaum, F.,
& Castarfieda, S. (2011). Bone mineral density and joint cartilage: four
clinical settings of a complex relationship in osteoarthritis. Annals of
the rheumatic diseases, 70(9), 1523-1525. https://doi.org/10.1136/
ard.2011.151233

5. Ivashchenko, C. Y., Bradley, B. T., Ao, Z., Leiper, J., Vallance, P., &
Johns, D. G. (2010). Regulation of the ADMA-DDAH system in endo-
thelial cells: a novel mechanism for the sterol response element binding
proteins, SRIEBP1c and -2. American journal of physiology. Heart and
circulatory physiology, 298(1), H251-H258. https://doi.org/10.1152/
ajpheart.00195.2009

6. Tanas, O. V., & Khukhlina, O. S. (2015). Suchasna terapiia artrozu
za komorbidnosti z arterialnoiu hipertenziieiu ta ozhyrinniam [Modern
therapy of arthrosis due to comorbidities with arterial hypertension
and obesity]. Proceedings of the 96th final scientific conference of the
professor-teaching staff of Bukovyna State Medical University (pp.
107-108). Chernivtsi: BSMU. [in Ukrainian].

7. Hunter, D. J. (2011). Pharmacologic therapy for osteoarthritis—the era
of disease modification. Nature reviews. Rheumatology, 7(1), 13-22.
https://doi.org/10.1038/nrrheum.2010.178

8. Minafra, L., Bravata, V., Saporito, M., Cammarata, F. P, Forte, G. I.,
Caldarella, S., D’'Arienzo, M., Gilardi, M. C., Messa, C., & Bonifor-
ti, F. (2014). Genetic, clinical and radiographic signs in knee osteoar-
thritis susceptibility. Arthritis research & therapy, 16(2), R91. https:/
doi.org/10.1186/ar4535

510 ISSN 2306-4145 http://zmj.zsmu.edu.ua Zaporozhye medical journal. Volume 25. No. 6, November — December 2023


https://doi.org/10.1136/ard.2011.151233
https://doi.org/10.1136/ard.2011.151233
https://doi.org/10.1152/ajpheart.00195.2009
https://doi.org/10.1152/ajpheart.00195.2009
https://doi.org/10.1038/nrrheum.2010.178
https://doi.org/10.1186/ar4535
https://doi.org/10.1186/ar4535

YAK 616.248-056.25-07-08
DOI: 10.14739/2310-1210.2023.6.291214

OpwuriHaAbHiI AOCAIAXKEHHS

KAiHiKo-pYyHKLiOHaAbHA XapaKTepuCTUKa XBOPUX Ha OpOHXiaAbHY acTMy

3aneXXHO BiA iHAEKCY MacH Tina

B. B. KaukoBcbka®*A-E B, ®. OproBCbKMADEF

CyMCbKUI AEpXaBHUIA 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

MeTta po6oTH — BUBYMTM KNiHIKO-aHAMHECTWYHI JaHi XBopux Ha bpoHxianeHy actmy (BA) 3anexHo Big iHaekcy macy Tina (IMT).

Marepianu Ta metogu. O6ctexunm 553 xsopux Ha BA Ta 95 npakTiiHo 3noposux ocib 6e3 cumntomis BA, aneprii i atonii B
iHOvBIgyarnbHOMY Ta CiMernHoMy aHamHesi. [NavieHTiB noginunm Ha Tpu rpynu 3anexHo sig IMT: | — 152 xsopux i3 HopmarbHO
macoto Tina (HMT); Il — 206 oci6 i3 3arBoto macoto Tina (3MT); IIl — 195 obcTexeHnx 3 OKMPIHHAM. 11151 OLiHIOBAHHS KOHTPOITO
BA Bukopuctanu onutysanbHuk ACQ-5, a sikocTi xutTs — AQLQ. JocnigkeHHs cxBaneHo KoMicieto 3 T1TaHb BioeTukn Hasyanb-
HO-HayKOBOrO MeANYHOro iHCTUTYTY CyMCbKOrO AepkaBHoro yHiBepcuteTy. CTaTUCTUYHWIA aHani3 pesynbTaTiB 3AicHUNM 3a
fonomoroto nporpamm SPSS-17.

Pesynkraru. 3a cTatTio Ta BikOM KiHiYHi rpynu BiporigHo He BigpisHsanucs (p > 0,05). MpoaHaniayBanu ckaprit, aHaMHECTHYHi,
KMiHIYHI W IHCTPYMEHTanbHWUX NOKa3HWKKM, TSHKKICTb nepebiry, KOHTPOMNb 3aXBOPIOBAHHS Ta SKICTb XUTTS MaLieHTIB 3anexHo Bif,
IMT. BcraHoBunm ocobnmeocTi BA, Lo acouiioBaHa 3 OXMpiHHSM. BusiBunn, o y XBopux Ha BA 3 oxwupiHHSM BULLa YacToTa
obTskeHoi cnagkosocTi (p = 0,004), 3arocTpeHb y xonoaHy nopy poky (p = 0,001), meteodytnmeocTi (p = 0,001), roctpux pecni-
patopHux 3axsoptoBaHb (p = 0,001) Ta ctpecy (p = 0,001) sk YMHHWKIB 3arocTpeHb. KpiM TOro, Y HUX BUSHAYMMW BULLY YacTOTY
noeaHaHHs HecneumdivHux Tpurepis (p = 0,001) nopiBHsHO 3 nauieHTamu i3 HMT. 3arocTpeHHs, 3yMOBMEHi UBITIHHAM POCIMH,
hikcyBanu yacriwe y xBopux Ha BA 3 HMT (55,3 %) nopiHsHO 3 nauieHTamu 3 oxupiHHaM (43,1 %).

Bu3aHaumnm ocobniveocTi nepebiry BA y naLieHTiB 3 0XMpiHHAM NOpiBHSHO 3 XxBopyMY Ha BA i3 HMT, 3okpema BuLLy YacToTy ckapr
Ha KaLLerb i 3aauLLKy (B CMIOKOI, pK HE3HaYHOMY (i3NYHOMY HaBaHTaXeEHHI), 3aranbHy cnabKicTb | BTOMMIOBAHICTb, MOPYLUEHHS
CHY Ta Nevito; YacTiLe peecTpyBanu HiYHi Ta AeHHI CUMNTOMU Ha TNi 3aCTOCYBaHHs! canbbyTamony, a TaKOX TSHKKIA | HEKOHTPOMbO-
BaHWI nepeoir, Lo CynpoBOAKYBABCS BUPAXEHILIMMU 06CTPYKTUBHAMM MOPYLLIEHHSIMM 3 MEHLLIOKO 3BOPOTHICTIO; BiMbLLy KinbKiCTb
BWNafKIB MHEBMOHIN Ta eni3oAiB 3aroCTpeHb; 3atikCyBanit HKYY SKICTb XUTTS NaLieHTIB.

BucHoBku. BA, acoujiioBaHa 3 0XMpiHHAM, NopiBHAHO 3 BA 3 HMT, Mae HW3ky BigMiHHOCTEW: TpUrepy 3aroCTPEHHS — HeanepridHi
UMHHUKW, TSHKYMA Nepebir, HYKXYNA piBEHb KOHTPOMIO Ta ripLua sIKICTb XMTTS, BUPaXKeHila GpoHxianbHa 0BCTPYKLiA 3 MEHLLOK
3BOPOTHICTO.

Clinical and functional characteristics of patients with bronchial asthma
depending on body mass index

V. V. Kachkovska, V. F. Orlovskyi

The aim of the study was to investigate the relationship between body mass index (BMI) and clinical and anamnestic data in
patients with bronchial asthma (BA).

Material and methods. 553 patients with BA and 95 apparently healthy individuals without medical or family history of asthma,
allergy or atopy symptoms were examined. Patients were divided into three groups depending on BMI: Group | included 152
patients with normal body weight (NBW), Il — 206 overweight patients, IIl — 195 with obesity. BA control was assessed by using
the ACQ-5 questionnaire, and the AQLQ was used to assess quality of life. The study was approved by the Bioethics Commission
of the Medical Institute of Sumy State University. Statistical analysis of the obtained results was carried out using the SPSS-17
program.

Results. There were no significant sex— and age-related differences (p > 0.05) between clinical groups. Complaints, medical his-
tory, clinical and instrumental indicators, disease severity, control, and quality of life of patients were analyzed to identify features
of BA associated with obesity. The study has found that BA patients with obesity experienced a higher frequency of positive family
history (p = 0.004), exacerbations during the cold season (p =0.001), sensitivity to weather changes (p = 0.001), acute respiratory
diseases (p =0.001), stress (p =0.001), and a combination of non-specific triggers (p = 0.001) which could result in exacerbations
compared to patients with NBW. Exacerbations caused by flowering plants were more common in BA patients with NBW (55.3 %)
compared to those with obesity (43.1 %). When comparing BA in individuals with obesity to those with NBW, there were several
distinctive features. These included a higher frequency of symptoms such as cough and shortness of breath at rest or with minor
physical exertion, weakness, fatigue, sleep disturbances, heartburn; night and day symptoms when using salbutamol, a severe
and uncontrolled course with more pronounced obstructive disorders and lower reversibility, pneumonia, exacerbation episodes,
and lower quality of life.

Conclusions. BAwith obesity compared to BAwith NBW is characterized by a number of differences such as non-allergic factors as
triggers, more severe course, lower level of control and quality of life, pain, pronounced bronchial obstruction with lower reversibility.
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Y matepianax GINA (2018) y nepeniky m'siTi OCHOBHWX he-
HoTMniB 6poHxianbHoi acTMu (BA) Br3HaueHo ocobnmBui
heHotun — BA, Wo acoujinoBaHa 3 OXUPiHHAM. Lie 3ymo-
BWNO aKTyanbHICTb MPOAOBXKEHHS BUBYEHHS MeXaHi3MmiB
B3aEMHOTO BMMBY Ta NiAX0AiB 40 Tepanii X 3aXBopioBaHb
[1]. Kpim TOro, cnoctepiratoTe nporpecyBHe 36inbLLEeHHS
3axXBOPOBAHOCTI Ha BA Ha Tni OXMpiHHA Y AopocnuX i AiTen
[2,3,4]. 3asHauumo, WO Npw Ui kKoMOpOIgHOCTI YacTille
BW3HAYat0Tb TSHKKWIA nepedir, BiACYTHICTb KOHTPOMO, pe3uc-
TEHTHICTb [10 NiKyBaHHs1, 3arocTpeHHs [5,6,7,8].

Pesynkrati YicneHHyX SOCHimKeHb NOSICHIOKTH Kiflbka
NaToOreHETUYHNX MeXaHi3MiB B3aeMogii BA 3 OXUPIHHAM:
MEXaHI4YHWA BNIMB XWUPOBOI TKAHWHW Ha TPYAHY KIiTKY,
CynyTHS KOMOpOIHICTb (racTpoe3odareantHa pedpntokcHa
xBopo6a, CUHAPOM anHoe), TEHETUYHI YWMHHUKKW, BNNNB
npo3ananbH1X LIMTOKIHIB, L0 NPOAYKYKTbCSA aaunoumTa-
MU Ta iHOYKYIOTb XPOHIYHE HU3bKOIHTEHCUBHE 3ananeHHs
[6,9,10,11]. BTimM, NUTaHHSA LWOAO YiTKOrO NPUYMHOBO-HA-
CTiZKOBOTO BMMMBY LIMX MEXaHi3MiB Ha KniHiYHWIA nepebir
derotuny BA, acouinoBaHol 3 OXMPIHHAM, 3aNULLAETLCS
HEeAoCTaTHLO BMBYEHNM. TOMY B pearnibHOMY KIiHIYHOMY ce-
PELOBWLLI 34iACHAIN ETaANbHUI aHasi3 YacTOTN OCHOBHUX
cKapr, aHaMHe3y (TpuBaniCTb 3aXBOPIOBAHHS, HasBHICTb
06TsKeHOI cnapKoBOCTi, NPOGECINHMX LIKIANNBOCTEN),
CEe30HHOCTI Ta TpUrepiB 3aroCcTPeHb, KMiHIYHUX CUMMTOMIB,
TSDKKOCTi Ta KOHTpOmNboBaHOCTi nepebiry, 06CTPYKTUBHUX
po3nagis, YacToTW YCKNaaHEeHb Ta SKOCTi XWTTS B NaLieHTIB
i3 pi3HOK Macoto Tina.

MeTa po6otu

BuBYNTY KNiHIKO-aHAMHECTWYHI JaHi XBOpWX Ha BPOHXianb-
Hy acTMy 3anexHo Bif iHAekcy macu Tina.

Martepianu i MeToAH AOCAIAKEHHA

O6cTexunu 553 xBopux Ha BA. B KOHTpombHy rpyny
3anyyunu 95 npakTMyHo 340poBUX OCIO 6e3 cumnTomiB
BA, aneprii Ta atonii B iHAMBIgyanbHOMY Ta CiMENHOMY
aHamHesi. MNauieHTiB NoAinunu Ha Tpy rpynu 3anexHo Bif,
iHoekcy macu Tina (IMT): | rpyna — 152 xBopux i3 HopMarb-
Hoto macoto Tina (HMT); Il — 206 oci6 i3 3aitBoto macoto Tina
(BMT), Il — 195 obcTexeHnx 3 oxmpiHHAM. 3a cTaTTio Ta
BIKOM KniHi4Hi rpynu BiporigHo He BigpisHsnuces (p > 0,05).

[iarHo3 BA, TsxkicTb nepebiry, piBeHb KOHTPOSiO
BCTaHOBMOBaM 3rigHo 3 pekomeHnaauismm GINA-2016
Ta ii HacTynHuMK Bepcisimu [1]. OxwpiHHS giarHoCTyBanm
BianoBigHo Ao Hakady MO3 Ykpainu ig 05.08.2009 Ne 574
«[Mpo 3aTBepMKEHHS MPOTOKOMIB HaAAHHS MEAVNYHOI A0Mo-
MOr¥ NaLieHTam 3 eHOOKPUHHUMI 3aXBOPIOBAHHAMMUY Ta
pexomeHaadismm BOO3 (1999), €sponeiicbkoi Acouiaii
3 BMBYEHHs oxmpiHHA (EASO, 2016). Benuunny IMT Big
18 kr/mM? fo 24,9 Kkr/M? BU3HAYMNM SK HOpMasnbHY Macy
Tina, BiA 25,0 kr/m? no 29,9 krim? — sik 3aiey, IMT noHag
30,0 kr/M? — sk OXMpiHHS. BicLepanbHuii TUN OXUPIHHS
JjarHoCcTyBanu, sKWo cnissigHoLeHHs o6Bogay Tanii (OT)
Ta 06Boay cteroH (OC) craHoBuno binbLue 3a 0,85 y xiHok
i noHag 0,9 y yonosikie, a OT nepesuLLyBaB 94 cM y Yomno-
BikiB i 80 CM Y XiHOK.

[ns ouiHioBaHHS koHTpomio BA BukopucTanu onuTy-
BanbHUKACQ-5. 3aranbHuii 6an obpaxoByBanu sik cepenHe
apudmMeTnyHe Ana 5 Bignosigen i TpakTyBanu Tak: SKLLO

cepepHiit 6an craHoeuB 0,75, koHTponb BA ouiHIoBanm sik
xopowumiz; 0,75-1,50 — Ak yacTtkoswiA, >1,50 — HEKOHTPONBLO-
BaHW nepebir BA. 1N ouiHIOBaHHS! IKOCTi XXMTTS XBOPUX
Ha BA BukopucToyBanu AQLQ.

[locnimKeHHs cxBarneHe KOMICIEt 3 nuTaHb BioeTMKM
HaBuanbHo-HaykoBoro MeanyHoro iHcTUTyTy Cymcbkoro
[epXaBHOTO yHiBepcuTETY. YCi 06CTEXEHI Haan NMCbMOBY
iH(bOpPMOBaHy 3rofly Ha y4acTb.

CTatMCTMYHMIA aHania oTpUMaHUX pesynsTaTiB 3ailc-
HUNK 3a Jonomororo nporpamm SPSS-17.

Pe3yabTati

3rigHo 3 pesynsratamu Bu3HaveHHs IMT, HMT 3acbikcyBanm
B 152 (27,5 %) ocib, 3MT —y 206 (37,3 %), OKUPiHHS — Y
195 (35,3 %) obCTexeHnX. Y BCX MaLeHTIB 3 OXKMPIHHAM
JiarHocTyBanm 1oro BicuepansHuii Tun. OCHOBHI KIiHIYHI
XapaKkTepuCTuKkM 0b6CTEXeHMX (BiK, cTaTb), Bik AebioTy
Ta TpWBaniCTb 3aXBOPIOBAHHS, @ TakOX BiJOMOCTi LIOA0
CNafKoBOCTi, NPOMECINHNX LWKIANMBOCTEN, CE30HHOCTI
3arocTpeHb BA Ta yacToTu HecneumgivHNX TpUrepHUX
YMHHKKIB 3anexHo Big IMT HaBeaeHo B mabnuysx 1, 2.

Omxe, nauieHT 3 BA Ta OXMPIHHAM CTapLi NOPIBHAHO
3 xgopumu 3 HMT i 3MT (p = 0,001). Oebrot BA y xBOpUx
3 OXMPIHHAM 3adpikCOBaHO B MOJIOALLOMY Billi MOPIBHAHO
3 obcTexenmu 3 HMT, | Tomy TpuBanicTb 3axBOpPIOBaHHS
Yy HUX Takox Ginblua wogo nokasHuka oci6 i3 HMT i 3MT
(p=0,001).

OBTsxeHuIn aneproaHamHe3 yacTille BU3Havamm y
xBopwx i3 3MT Ta oxumpiHHSAM nopiBHaHO 3 HMT, a Bnnus
NPOECINHUX LUKIANMBOCTEN — 3 Malike OAHAKOBOIO Yac-
ToTOH Y XBOpUX Ha BA 3 HMT, 3MT Ta 0xmpiHHAM. AHani3
CE30HHOCTI 3arocTpeHb bA nokasas, Lo y rpyni nauieHTiB
3 BA i HMT BiporigHo yacTille 3arocTpeHHs bynu 3ymoB-
neHi uBiTiHHAM pocnnH (p = 0,029), a y xBopux Ha BA 3
OXMPIHHAM — XONOAHOI Nopoto pPoky. MeTeodyTnnBiCTb
AK NMpUYMHa 3arocTpeHHs BA Bu3HaveHa Maike Yy KOX-
HOTO ApYroro nauieHTa 3 OXWUPIHHAM | Maibke Y KOXHOro
xBoporo 3 HMT i 3MT (p = 0,001). Yacrota roctpmx pecni-
paTOpHMX 3aXBOPHOBaHb | CTPECOBUX YNHHWKIB SIK MPUYMH
3aroCTPEHHS TaKOX BipOrigHO Bigpi3HANAach 3anexHo Big
IMT, HanBuLa — y xBopux Ha BA 11 oxupiHHs (p = 0,001).
MoenHaHHS YMHHUKIB 3aroCTPEHHS, SKLLO AiarHOCTOBaHO
komopbigHicTe BA Ta oXwupiHHS, dikcyBanu BABIYi Ta y
3,5 pasa yvacrTille nopiBHAHO 3 xBopuMK Ha BA i3 3MT i
HMT (p = 0,001).

Pe3ynkratv aHaniay kniHiYHUX CUMMTOMIB 06CTEXEHNX
3anexHo Big IMT HaBegeHo B mabnuui 3. BuaHauunu 6inb-
LUy YacToTy ckapr Ha Hanagw BA Ta notpeby y npuiimMaHHi
canbbytamony y xBopux Ha BA Ta oxupiHHs. Tak, 5ibinbLue
[EHHIX HanazjB Ha TWXAeHb MakoThb GinbLue Hix NonoBuHa
navieHTIB 3 OKUPIHHAM, KoxeH TpeTii i3 SMT i nuwe 21,8 %
i3 HMT. Canbbytamon 1-2 pasu Ha ieHb 3aCTOCOBYBanm
48 % xsopux i3 HMT nopisHsiHO i3 20,0 % nauieHTiB 3
OXKMpiHHAM. LLloao yacToTu HivHuX Hanagis, 70 5 i GinbLue
Hanagis B MiCsiLib Manu nawjieHTn 3 OXMpiHHAM; Le B 1,7 i
1,5 pasa yacrilue nopieHsHO 3 xsopumu i3 HMT i 3MT. Bu-
KOpUCTaHHs canbbyTamony 6 i Ginblwe pasiB Ha AeHb
3achikcoBaHO Han4acTille y XBOPWX 3 OXMpiHHAM. OTxe,
yacToTa AEHHUX | HIYHWX HanagiB, a TakoX 3aCTOCYBaHHS
canbbyTamony € BiporigHO BULLMMKM y XBOpUX Ha BA, Lo
acoLiioBaHa 3 OXUpiHHAM (mabr. 3).
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Tabauusa 1. KniHiyHa xapakTepucTika XBopux Ha GpoHxianbHy acTMmy 3anexHo Big IMT

INT <249 kv n=152 | IMT250-209 kiwin=206 | MT>300wiwin=195  |p |

IMT, kr/m? 21,60+0,16
Bik, poku 37,80+ 1,27
Crartb, n (%) X 95 (26,4 %)

Y 57 (29,5 %)
Bik aebtoty, poku 21,30+ 1,38
TpveanicTb BA, pokn 16,60+ 0,75

26,90 £0,10 34,07 +0,26
41,90£1,17 46,40 £1,19
138 (38,3 %) 127 (35,3 %)
68 (35,2 %) 68 (35.2 %)

2520+ 1,16 19,40 +1,03
16,70+ 0,71 26,90 + 1,24

0,001
0,001
0,68
0,65
0,001
0,001

F

=1002,2
F=118
=077
¥2=0,2
F=6,94
F =403

Tabauusa 2. AHaMHe3, Ce30HHICTb nepebiry | YuHHKKK 3arocTpeHb BA, n (%)

m IMT <24, IMT 25,0-29,9 krim2, n =206 | IMT >30,0 kr/w?, n = 195
(44.9) (34,6)

,9 Kkr/M2, n = 152
)

QOB6TAXEHa CraaKoBICTb 42 (20,5 92 (44,9 71 (34,6
MpodbeciiHi WwkipnueocTi 29 (28,4) 35(34,3) 38(37,3)
Ce30HHicTb

3arocTpeHHs y nepiof LBITIHHS POCIH 84 (55,3) 87 (42,2) 84 (43,1)

3arocTpeHHs y XonoaHy nopy poky 44 (28,9) 91 (44,2) 139 (71,3)
MeteouyTnuBicT 36 (23,7) 57 (27,7) 99 (50,8)
[ocTpi pecnipaTopHi 3axBOpOBaHHS 40 (26,3) 36 (17,5) 120 (61,5)
Di3nyHi HaBaHTaXEHHs! 62 (40,8) 46 (22,3) 80 (41,0)
CTpecoBi YMHHMKM 29 (19,1) 70(33,9) 97 (49,7)
[MoenHaHHs YHHWKIB 32(21,1) 75 (36,4) 144 (73,8)

0,004
0,79

0,029
0,001
0,001
0,001
0,001
0,001
0,001

10,90
0,470

7,09

65,00
34,90
92,60
19,90
35,90
23,80

Tabauua 3. Yactota Hanagis y XBopux Ha BpoHxianbHy acTMmy 3anexHo Big IMT

IMT <24,9 kr/m?, n = 152 IMT 25,0-29,9 kr/m2, n =206 | IMT >30,0 kr/m2, n = 195
abc.  [%  Jabc. [%  Jabc. [% |
0

YacToTa AeHHUX Hanaais 0 21 13,8 18 8,8 0
i3 3acTocyBaHHsIM canbbyTamony, 122 73 480 93 45.1 39 20.0
n/TWKAEHD ' . .
34 25 16,4 27 13,1 54 27,7
25 33 21,8 68 33,0 102 52,3
YacroTa Hanagis 0 40 26,3 54 26,2 19 9,7
i3 3acCToCyBaHHAM caanyTaMony, 1-2 52 342 61 296 65 333
BHOMI/MicALb . ) .
34 27 17,8 51 24,8 47 24,1
25 33 21,7 40 19,4 64 32,9
YacTota 3acTocyBaHHs 0 74 48,7 920 43,7 6 3,1
cansbyramony, n/aexs 12 4 270 41 19,9 77 395
34 13 8,5 26 12,6 40 20,5
25 24 15,8 49 238 72 36,9

0,001

0,001

0,001

83,25

27,79

128,02

PesynbraTi OUiHIOBaHHA OCHOBHWX CKapr MawieHTiB i
[aHux 06'eKTMBHOTO 0BCTEXEHHS XBopux Ha BA 3anexHo
Big IMT HaBezeHo B mabnuyj 4. Kpim TvnoBux Hamagis say-
X, 0BCTEXeEHI Manu Ckaprv Ha Kallenb, 3auLLUKy, 3aranbHy
BTOMITIOBaHICTb, CEpLEOUTTS, ronoBHUI Ginb, NOPYLUIEHHS
cHy. Mig yac 06’eKTUBHOTO OrMsAY BUSBUMM XPUNK Ta O3HAKN
emdisemn nereHb. BeraHoBunm, LLO YacToTa ckapr, Kpim
BiZYYTTS MOCUINEHOrO cepLebuTTs, BiporigHo BigpisHanach
3anexHo Big IMT (mabn. 4). Tak, kaLwenb (i Cyxvi, i Bono-
TUI) BU3HAYaNM YacCTiLLe Y XBOPUX 3 OXMPIHHAM MOPIBHAHO
3 nauieHtamu 3 HMT. 3aguwka TypbyBana maiixe BCix
XBOpYMX Ha BA Ta OXMpiHHS, BiPOrigHO YacTille NOpPiBHAHO
3 nauientamu i3 3MT i HMT (p = 0,001).

lNpoaHanisyBaBLUM TSXKICTb 3a4ULLKL 3aMEXHO Big
(hisM4HOrO HaBaHTAXXEHHS, 3ayBaXKMMO: Y CMOKOi BOHA BABIYi
yacTila B NaLieHTIB 3 OXVPIHHAM MOPIBHSHO 3 XBOPUMM i3
3MT, y 2,6 pa3a —nopiBHsHO 3 nauieHtamu 3 HMT. 3aguwiky
Mif Yac HE3HAYHOrO Ta 3HAYHOTO (PI3MYHOTO HABAHTAXKEHHS
TaKoX yacTilue ikCyBann y xBopux Ha BA i OxupiHHS
nopiBHsHO 3 nauieHTamu 3 3MT i HMT. Lle cBiguntb npo
3B’A30K IHTEHCMBHOCTI 3aAuLLKKM y XBOpKX Ha BA Ta IMT.

3anopisbkuint MeguaHnii xypHan. Tom 25, Ne 6(141), nuctonag — rpyaeHs 2023 p.

3aranbHa cnabkicTb i BTOMMIOBaHICTb y 3,3 pa3a yacTi-
i y XBopux Ha BA 11 OXUPIHHA NOPIBHAHO 3 NavjeHTamu 3
HMT, y 2,9 pa3a — nopieHsHo 3 xBopumu 3 3MT (p = 0,001).
Ckapru Ha nevito B nauieHTiB 3 oxupiHHAM y 4,3 Ta 3,0 pasa
yacTiLwi nopiBHAHO 3 navjentamu 3 HMT i SMT. MNopyLueHHs
CHY (hiKCyBanm B KOXHOrO APYroro naLlieHTa 3 OXVPIHHAM, B
KkoxHoro Tpetboro 3 3MT i koxHoro yetsepToro 3 HMT. Bipo-
rifgHWX BigMIHHOCTEN 3a YacToToto xpunis (p = 0,07) Ta 03HaK
emdizemu nerexb (p = 0,98) 3anexHo Big IMT He BusBUnK.

B ycix obcTexeHnx BU3HaYanu TsekKiCTb nepebiry
BA, giarHocTyBanw nerky, cepeHb0i THKKOCTI abo TshkKy
nepcuctytody BA. 3-nomix 553 obctexeHnx i3 BA — 88
(15,91 %) nauieHTis i3 nerkum nepebirom, 175 (31,65 %)
— i3 nepebirom cepenHboi TspkkocTi, 290 (52,44 %) oci6 i3
TSOKKMM Nepebirom xBopobu. PesynbtaTi aHaniay TsSHKKOCTi
nepebiry BA Ta koHTponto ii nepebiry 3anexHo Big IMT
HaBeaeHo B mabnuui 5.

Tsokkuii nepebir 3axBoproBaHHS cnocTepirani y XBopux
Ha BA 3 oxwpiHHam y 2,0 ta 1,7 pa3a yacTilue nopiBHAHO
3 nauieHtamu, ski manu HMT Ta 3MT. 3aranom y koropri
Tshkkoro nepebiry 49,3 % XBopux Ha OXwpiHHs, 31,4 %
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Tabauus 4. Ckapru Ta fjaHi 06'eKTMBHOMO 0BCTEXEHHS XBOPUX Ha BpoHXianbHy acTMy 3anexHo Big IMT

Kawenb

3apuka

3aranbHa cnabkicTb,
BTOMITIOBAHICTb
BinuyTTs cepuebutTs
TonosHui Girb

Mevist

[NopyLLEeHHS CHY,

6e3COHHst

Xpunn

Emdpizema

IMT <24,9 kr/m?, n = 152 IMT 25,0-29,9 kr/m?, n = 206 IMT >30,0 kr/m?, n = 195 .-

Hemae

Cyxui

3 MOKPOTUHHSIM
Hemae

y CrnoKoi

npu He3HauHoOMy
HaBaHTaXeHHi

npm 3HaYHOMY
HaBaHTaXeEHHi

HeMae
€
Hemae

Hemae

HeMae

Hemae
€
Hemae
cyxi
BOIIOT
Hemae
€

42
36
90
6

17

39

13
39
53
99
92
60
125
27
12
40
2
64
62
128
24

48,7
27,6
237
59,2
39

1,2

25,7

74,3
25,7
34,9
65,1
60,5
39,5
82,2
17,8
73,7
26,3
17,1
421
40,8
84,2
15,8

49
61
110
"
24

61

145
61
81
125
90
102
153
53
136
70
44
89
73
172
34

46,6 61 31,3 0,002 72
23,8 75 38,5

29,6 59 30,2

53,4 13 6,7 0,001 163,2
53 20 10,3

1,7 98 50,3

29,6 64 32,8

70,4 30 15,4 0,001 163,1
29,6 165 84,6

39,3 67 34,4 0,532 1,26
60,7 128 65,6

46,9 163 87,2 0,001 69,4
53,1 24 12,8

74,3 44 22,6 0,001 159,8
25,7 151 774

66,0 98 50,3 0,001 35,9
34,0 97 49,7

214 56 28,7 0,07 8,43
432 81 41,5

354 58 29,8

83,5 164 84,1 0,98 0,04
16,5 31 15,9

Tabauus 5. TsxkicTb nepebiry Ta KOHTPonNb GpoHxianbHOT acTMu 3anexHo Big IMT, n (%), M+ m

Mosam | MT <249k n=152 INT 250-29,9 v, n=206 | INT >30,0 i, n = 195 xF o |

erkuit nepe6ir, n = 88
CepepHili nepe6ir, n =175
Tsoxkuii nepe6ir, n = 290
CumnTtommn

Hiuhi

PaHkoBi

OBMexXeHHs! aKTUBHOCTI
3aguika

3aranbHa oLjiHka
KoHTponb

MoBHwiA, n = 189
Yacrkosuit, n = 162

HekoHTponboBaHwii nepebir, n = 202

64 (42,1) 1(5,3)
3221,1) 104 (50,5)
56 (36,8) 91 (44,2)
1,40£0,10 1,48 +0,09
1,45+0,10 1,47 £0,09
1,04 £0,09 1,24 0,09
1,34£0,1 1,28 0,09
1,30,08 1,35£0,08
75 (49,3) 97 (47,1)
41(27,0) 52(252)
36(23,7) 57 (27,7)

13(6,7) 153 3 0,001
39(20,0)

143 (73,3)

2,03+0,09 131 0,001
2,290,10 241 0,001
1,96 +0,09 282 0,001
2,030,09 200 0,001
2,07+0,08 306 0,001
17(87) 925 0,001
69 (35.4)

109 (55,9)
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oci6 i3 3MT, 19,3 % obcTtexermx i3 HMT. Y pasi nepebiry
CepenHbOi THKKOCTI nepeBaHy HinbLLICTb CTaHOBUIM XBOPi
i3 BMT (59,4 %), a npu nerkomy nepebiry npesanioBanu
nauientvt i3 HMT (72,7 %). OTxe, Tsxknid nepebir BA
yacTille fiarHoCTyBanu y XBOPUX Ha OXUPIHHS, Nerkun —
nepesaxHo B oci6 i3 HMT.

[ocnimkeHHs 4acToTW, BUPA3HOCTi OCHOBHUX KMIHIYHUX
CYMMTOMIB Ta aHari3 3arasibHoi OLiHKW KOHTPOITHO Y XBOPUX
Ha BA 3anexHo Big IMT nokasanw, Lo Hi4Hi 1 paHKOBI CUMM-
ToMU BA, 3aauLLKY, yTpyAHEHe AnXaHHS BipOrigHO YacTille
dhikcyBanm y XBOpyx Ha OXMPIHHSA NOPIBHAHO 3 NaLieHTaMu
3 HMT i 3MT (p = 0,001 ang ycix unHHuKiB). Lle cBipunTb
Mpo TSHKYNIA Nepebir 3aXBOPHOBAHHS Y HUX.

Lleit chakT nigTBEpmKEHO Nig Yac 3aranbHOMo OLjHIo-
BaHHS PIBHS KOHTPOMIO BA, L0 BUSBMBCH HAMHIDKYMM Y
navuieHTiB i3 CynyTHIM OXMPiIHHAM. HekoHTponboBaHy BA
BipOrigHO yYacTille AiarHoCTyBanu y XBOPUX Ha CynyTHE

OKMPIHHS NOPIBHAHO 3 NaujeHTamu i3 HMT i 3MT. NMig yac
aHanisy piBHs KOHTponto BA BCTaHOBWM 3HaYYLL BiAMIH-
HOCTi 3@ 4aCTOTOK KOHTPOIIbOBAHOI, YAaCTKOBO KOHTPO-
NbOBAHOI Ta HEKOHTPONbOBaHOI BA 3anexHo Big IMT. Tak,
cepeq nawieHTiB i3 HekoHTponboBaHo BA 54,0 % — xBopi
Ha OXUPiHHS, 28,2 % — i3 3MT, 17,8 % — i3 HMT.

barbHe OUiHIOBaHHS TaKOX MIATBEPANIIO HIMKYWA pi-
BeHb KOHTPOMo BA, LU0 acoLjinoBaHa 3 oupiHHAM. Lis aco-
LiiaLlis MOXe CBIIYNTW NPO OBTSXKMMBUIA BB OXMPIHHSA Ha
nepebir i KOHTPOMb 3aXBOPIOBAHHS. Biomo, Lo BUpasHiCTb
KMiHIYHWX CUMNTOMIB (Hanaaw S4yXW, 3aANLLKA, 3HKEHHS
TONepaHTHOCTI A0 (Ii3NYHOr0 HaBaHTaXEHHS) — NPOSBU
iHTEHCMBHOCTI GPOHX00BCTPYKTUBHOTO CUHAPOMY. Tomy
3AINCHUNN JOCMIMKEHHS PYHKLIT 30BHILLHBOMO AUXaHHS
(®3[) 3 BUKOpUCTaHHAM GpOHXOAMNAaTALIIHOMO TECTY Y
nauieHTiB i3 BA, Bpaxosytoun IMT. Pesynsrati HaBegeHo
B mabnuui 6.
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Tabauusa 6. GYHKLS 30BHILLHBOTO ANUXaHHS y XBOPUX Ha BpoHXianbHy acTMy 3anexHo Big IMT

INT <249 i, n = 152 INT 250-29,9 v, n=206 | INT 530,0 i, n = 195 b F ]

00B,, % 75,20 £ 0,83 73,50 £ 0,87 53,50 £ 0,94 0,001 182,5
OXKEN, % 85,80+ 0,84 86,90 + 0,90 76,90 £ 1,12 0,001 371
AO®B,, % 15,30+ 0,27 16,50 £ 0,24 14,10 £ 0,26 0,001 26,4
O®B,KEN 98,10 + 1,54 93,50 £4,70 56,50 + 3,40 0,001 46,9

Tabauusa 7. YacTota ycknagHeHb 6poHxianbHoi acTmu 3anexHo Big IMT, n (%)

Nocasuu, o svmipiosamss | 3aranow | IMT <24, i, n =152 | INT 25,0-29,9 v, =206 | INT 5300 i, n = 195 _-

I'Impeﬁa y 3acTocyBaHHi cucteMHux ctepoigis - 385 (69,6) 99 (25,7) 154 (40,0) 132 (34,3) 0,113 43
23 paau Ha pik

<2 eni3oau 3aroCTPeHHs 3a NonepeHin pik 175 (31,6) 41(23,4) 53 (30,3) 81 (46,3) 0,001 96,1
23 eni3oay 3aroCTpeHHs 3a nonepeaHiit pik 186 ((33,6) 33(17,7) 55 (29,6) 98 (52,7)

TMHeBMOHist B aHaMHe3i 196 (35,4) 29 (14,8) 70 (35,7) 97 (49,5) 0,001 37,6

Tabauua 8. AkicTb XUTTS XBOPUX Ha BpoHXianbHy acTMy 3anexHo Big IMT

m IMT <24,9 kr/m?, n =152 IMT 25,0-29,9 kr/m?, n = 206 IMT >30,0 kr/mM2, n =195 -_

CumnTomm 5,82 +0,07 515+0,09 4,58 + 0,09 442 0,001

Emouiiituin ctaH 5,99 £ 0,06 5,18 £ 0,10 4,69+0,10 435 0,001

30BHILLHI NOAPa3HMKK 5,95 + 0,06 516 +0,11 4,66 + 0,09 43,6 0,001

OBMEXEHHSA aKTUBHOCTI 5,97 £0,07 512+0,12 4,67 0,11 41,3 0,001

3aranbHa oLiHka 5,94 0,05 5,15+ 0,09 4,65+0,09 50,3 0,001
BcTaHoBuMnK, Lo CTYMiHb nopylueHb O®B,, XEJ, iH- 06roBopeHHs

Aekcy TihthHO MakcuManbHWU y XBOprX Ha BA i OXUPIHHS.
IHTEHCVBHICTL GPOHXO0BCTPYKTUBHOTO CUHAPOMY Y XBOPHX
Ha BA 1 OXMpiHHS iICTOTHO 36iMbLUYETLCS, MOEAHYETLCS 3
J10r0 HUXXYOI0 3BOPOTHICTIO.

IMOBIpHO, NoeaHaHHs BA i OKMPIHHA MOXe He nue
MOrMMGMIBaTY NOPYLLEHHS MPOXIAHOCTI AVXanbHUX LUASXIB,
ane 1 BNAMBaTK Ha MPOLECU PEeMOAENoBaHHSA APiGHUX
AnXanbHUX Wnsxis. MigTBEPAKEHHSIM LbOTO € HUKYMI
piBeHb 3BOPOTHOCTI BpOHXianbHOT 06CTPYKLi Y navieHTiB
3 OXVPIHHAM.

Pesynbratv aHanisy 4actotu ycknagHeHb BA nokasanw,
Lo notpeba y 3aCTOCyBaHHi CUCTEMHUX MMIOKOKOPTUKOIAIB
Tpu i BinbLue pa3iB NPOTArOM POKY, & TakoX NMHEBMOHI B
aHaMHe3i 0DCTeXeHNX XBOPUX HaBeaeHo B mabnuui 7.
BcraHosunu, wo 385 (69,6 %) xBopux Manu notpedy B
3aCTOCYBaHHi CUCTEMHWX CTepoiaiB Tpudi i binblue pasis
Ha pik Ans nikyBaHHS 3arocTpeHb BA. He BusiBumm Bipo-
riaHOI pisHML 32 HEOOXIAHICTIO BUKOPUCTAHHS CUCTEMHUX
TTIIOKOKOPTHKOIAIB 3anexHo Big IMT (p = 0,113). Y xBopux
Ha BA 1 oxmpiHHs 3adpikcyBanm BinbLuy KinbkiCTb enisogis
3arocTpeHb 3ararnom Ta 23 Ha pik MOPIBHAHO 3 MaLjeHTamMm
3 3MT i HMT (p = 0,001). YactoTta NHEBMOHIli B aHAMHES
TaKOoX BiporiaHo BuLLa npy oxmpiHHi (p = 0,001) nopisHAHO
3 koropTamu xsopux i3 HMT i BMT (mab6n. 7).

Pe3synbTaTi 4OCRimKEHHS SKOCTi KUTTS 33 ONUTYBarb-
Hukom AQLQ HaBeneHo B mabnuui 8. BctaHoBunu, Lo
nokasHuku gkocTi xutTa (FXK) y xeopux Ha BA 3HuxeHi
MOPIBHSHO 3 PO3paxyHKOBUM MakcuMymoM (7 6anis) BHac-
10K 0OMEXEHHS aKTUBHOCTI Ta HAsABHOCTi CUMMTOMIB, LLIO
CMPUYMHANN MOPYLUEHHS eMOLIIHOTO CTaHy. BupasHictb
umux 3miH nocuntoBanacs 3i 3binbwenHam IMT (sig HMT
10 3MT i OKMpIHHS).

3aranbHa ouiHka SXK Hikya y xBopux Ha BA i oxu-
PiHHA NOpIBHSAHO 3 nauieHTamu i3 3SMT i HMT.

3anopisbkuint MeguaHnii xypHan. Tom 25, Ne 6(141), nuctonag — rpyaeHs 2023 p.

Y 6araTbox AOCMIAKEHHAX NMOKA3aHO, WO OXUPIHHS —
BaXIMBWIA hakTop pusnky 1 moamdikatop BA y pitent i
aopocnux [3,4,9]. MNawieHT 3 OXMpiHHAM MatoTb nigsuLLe-
HWU puank possuTKy BA, a xBopi Ha BA, Lo acouioBaHa
3 OXMPIHHSIM, MatoTb Girnblue CUMNTOMIB, YacTiLli 1 TsHKYi
3aroCTPEHHS, 3HVKEHY peakLito Ha 6asucHy Tepanito, ripLuy
SK[9]. PesynbraTi HaLoro JOCHIMKEHHS, B IKe 3ay4nnm
553 xBopux Ha BA, 30kpema LLoA0 aHaMHECTUYHUX AaHMX
nauieHTiB i3 BA 3anexHo Big IMT, nokasanu: B oci6 i3 BA
1 OXKMPIHHAM YacTiwumm 6ynu obTskeHa CnafgKoBICTb,
3aroCTPeHHs y XONoaHy Mopy POKY, METeo4yTIMBICTb,
TOCTPi pecnipaTopHi 3axXBOPIOBAHHA Ta CTPEC SK YMHHUKM
3arocTpeHHs. Kpim TOro, y HUX BU3HAYMIM MOEAHAHHS
HecneundivHNX Tpurepis NOPIBHAHO 3 XBOpUMM Ha BA i3
HMT. Lle nigTBepmkye BiZOMOCTi Npo Te, Lo aTomio Ta
€031HOMINbHe 3ananeHHs AiarHoCTyoTb pifLle y navjeHTiB
3 OKUPIHHAM NOPIBHSAHO 3 NauieHTamu i3 HMT [10].

Y pesynbrarti Haworo AOCHiMKEHHS BCTAHOBUMM: Y
XBOpUX Ha BA B NoegHaHHi 3 OXKMPIHHAM YacTilli ckaprii Ha
KaLLenb, 3aAuLLKY B CMIOKOT, BUHUKHEHHS ii MPW HE3HAYHOMY
isnyHOMy HaBaHTaxeHHi, 3aranbHy CriabkicTb i BTOMITioBa-
HICTb, NOPYLUEHHS CHY Ta NEvilo Sk NposiB racTpoe3odare-
anbHoi pedneKkcHoi XBopobU, HIYHMX | AEHHUX CUMMTOMIB,
3acTocyBaHHs canbbyTamorny NOpiBHAHO 3 XBOPUMU Ha
BA i3 HMT. Lii gaHi sictasHi 3 pesynsratamu nonepeaHix
pocnimkeHs [6,9,10,11].

oo TsXKOro i HEKOHTPONbOBAHOTO Mepebdiry, Lo
CYNPOBOMKYETLCS GinbLU BUPXKEHUMU OBCTPYKTUBHUMM
nopyLueHHsMy ®3[] Ta HKYOI0 3BOPOTHICTHO BPOHXianbHOT
obcTpykuii, y xBopux Ha BA, acouiioBaHy 3 OXUPIHHAM,
NopiBHSHO 3 NavienTamu 3 bA i HMT, To Hawwi AaHi 3icTaBHi
3 MepeBaxHOI0 BinbLUICTIO pe3ynbTaTiB BiT4uaHsaHuX [12] Ta
iHo3eMHux [8,13,14,15,16] pocnigHukie. Tak, Dixon A. et
al. focnigunnu 38’A30K Mixk OXUPIHHAM | nopyLweHHaM O3/,
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npoaHaniayBanu MexaHidHi Ta 3anasnbHi eeKTy OXMPIHHS,
O MOXYTb CMPUYMHWTK 3MiHW nereHeBoi yHKuii [14].
Feshchenko Yu. I. et al. nopsg 3i 3HUKEHHSM NOKa3HWKIB
®3/, BinbLu BUpaXeHUM cTyneHem oBCTPyKLT AnxanbHUX
LUMSXIB Y XBOPUX HA BA 3 OKMPIHHAM BUSBUNW TEHAEHLLO
[0 3aTPUMKM BYrMEKUCAOTM B OpraHiami [12].

HaLwi pesynstaTit oo 36inbLUEHHS YaCTOTY OXMPIHHS
npu Tshkkomy nepebiry BA Ta 38'a3ky TshkkocTi nepebiry BA
3 OXVPIHHAM MiSTBEPAXYIOTb, LU0 OXWPIHHA MOoxXe 6yTu
obTsxmvBum cbakTopom nepebiry BA. Lii aaHi 3biratotbes
3 pesynbratamt iHLLKMX AOCTIHUKIB [6].

3adpikcoBaHuii riplumii koHTponb nepebiry BA Ha
TNi OXWPIHHA NIGTBEPIKYE pesynbTaTv nonepepHix Ao-
cnipkeHb. Tak, Celebi Sézener Z. et al., Forno E. et al.
rnokasanu: KOHTpOonb BA ripLumMii y NaLieHTIB 3 OXVPIHHAM,
HEe3BaXalun Ha onTumarbHe NikyBaHHs. Lie joBogmThb
HasBHICTb 3B'A3KY MK OXVPIHHAM | KOHTponem BA [8,16].

Hawwi pesynbtati WoAo BMLLOT YaCTOTV MHEBMOHIA i
3aroCTpeHb Y XBOPUX Ha BA 11 OXUPIHHS, @ TaKoX HUMXYOT
AKOCTI XMTTS TaKOX NiATBEPIKEHI AaHUMM iHLIMX aBTOpIB
[9,10,11].

Brim, B okpeMux JOCTIMKEHHSX HE BUSIBNIEHO 3B'AI3KY
MK OXVPIHHAM | TshkkiCTO nepebiry BA, ®3[ i koHTponem
BA [17]. Lle moxHa nosicHutn Tum, Wo BA, acouinoBaHa
3 OXMPIHHAM, € reTEpPOreHHOK, BKIKYae cneundiyHi
(heHOTMNM, 3yMOBNEHI NEBHUMU TEHETUYHUMU YUHHM-
Kamu, pisHUM BikoM [eB0Ty 3aXBOPHOBAHHS Ta Pi3HUMM
natodisionoriyHummn mexatiamamm [4,5,18]. Lli acnekTu
HWHI aKTVWBHO BMBYalOTb, BOHW € aKTyarnbHUM HampsiMoMm
HaCTYMHUX SOCTIMKEHb.

BucHoBKH

1. Y pesynbrari aHanisy aHaMHECTUYHIX, KTiHIYHUX Ta
iHCTPyMEHTamNbHX NOKa3HWKIB, TSHXKKOCTI Nepebiry, KOHTpo-
T1t0 3aXBOPOBAHHS Ta AKOCTI XMTTS NALIEHTIB 3aNeXHO Bif
iHOEKCY Macm Tina BU3HauMnM 0cobnmBoCTi BpoHXianbHOT
acTMK, L0 acoLiioBaHa 3 OKMPIHHSAM.

2. Y xBopux Ha BpoHxiansHy acTMy 1 OKUPIHHS BU3Ha-
YWY BULLLY YacTOTY OBTSHKEHOI CMaZiKoBOCTi, 3aroCTpeHb Y
XOI0ZHY MOPY POKY, METEOYYTIIMBOCTI, FOCTPUX pecripaTop-
HIX 3aXBOPHOBAHb Ta CTPECY SIK YNHHUMKIB 3arOCTPEHHS, a
TaKOX MOEQHaHHA HecneundivHMX Tpurepis.

3. Y nauieHTiB 3 6poHXianbHOI0 aCTMOI0, LLIO acoLlilo-
BaHa 3 OKUPIHHAM, 3adpiKCOBAHO YacTiLLi Ckapr Ha KaLLerb,
33U1LLIKY B CMOKOI Ta BUHUKHEHHS i MPW HE3HaYHOMY Di3ny-
HOMY HaBaHTaX€EHHI, 3aranbHy CriabKiCTb | BTOMITOBAHICTD,
MOPYLLEHHS CHY Ta nevito.

4. Y xBopWx Ha BpoHXianbHy acTMy Ha OXMPIHHS Ya-
CTilLe BU3HAYarnm HivHi Ta AeHHi CUMMTOMM Ha TIi 3aCTOoCy-
BaHHs canbbyTamony, TSKKWIA | HEKOHTPONLOBaHWIA Nepebir
3aXBOPOBAHHS, IO CyNpOBOMKYBABCS BUPAXKEHILLUMU
0BCTPYKTMBHUMY MOPYLLIEHHAMY (PYHKLi 30BHILLHBOIO An-
XaHHS Ta HUKYOK 3BOPOTHICTIO GpoHXianbHOi 06CTpyKLii,
MHEBMOHIN Ta eni3oaiB 3arocTpeHb.

5. TMaujieHT 3 GpoHXianbHOK acTMOR Ha Tri OXKUPIHHS
Masu HKYY SIKICTb XKUTTS.

MepcnekTMBM noaanblUMX AochimKeHb. Pesynbra-
TV JOCMiIKeHb LLIOAO BU3HAYEHHSI OKPEMOro heHoTuny
6poHXianbHOI acTMK, acoLiNOBaHOI 3 OKVPIHHAM, MOXYTb
6yTn nigrpyHTAM Ans po3pobneHHs ocobnvBuMx Migxomis
[0 NiKyBaHHS TakuX NaLieHTiB.

Moaska

KoneKTvB aBTOpiB BUCAOBAKOE 0COOAMBY MOARAKY BCIM 3aX1CHUKaM
YKpaiHu 3a MOXAMBICTb NPOAOBXYBATH CBOIO HAyKOBY Ta
npaKTUyHy pobory.
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Aim. To improve the effectiveness of cancer prevention and the results of surgical treatment in diffuse inflammatory diseases of
the colon by identifying and using risk factors for malignancy, improving diagnostic methods, surgical strategy and tactics.

Materials and methods. Using generally accepted oncological standards, 36 patients with diffuse inflammatory diseases of the
colon were operated on. There were 20 (55.6 %) patients with ulcerative colitis and 16 (44.4 %) with Crohn’s disease of the colon.
There were 19 (52.7 %) men and 17 (47.3 %) women. The patients’ age ranged from 21 to 56 years. When performing surgical
interventions, we were guided by the studied risk factors for malignancy, the provisions of the surgical strategy and tactics, that
included the indication choice, the surgical intervention extent, and the ensuring of oncoprevention.

Results. The use of oncological standards, provisions of surgical strategy and tactics prevented the occurrence of postoperative
mortality, malignancy of precancerous conditions, contributed to a decrease in the incidence of early postoperative complications
to 5 (13.9 %), locoregional recurrence to 1 (2.8 %).

Conclusions. Determination of risk factors for malignancy, improvement of diagnostic methods, surgical strategy and tactics in
diffuse inflammatory diseases of the colon contribute to the timely detection of precancerous conditions, malignancy and colon
cancer, justification for the feasibility of performing surgical interventions using generally accepted oncological standards. Performing
surgical interventions with the use of generally accepted oncological standards, proven provisions of strategy and tactics have
made it possible to prevent the occurrence of malignization of precancerous conditions, cases of postoperative mortality, reduce
the frequency of early postoperative complications to 5 (13.9 %) and locoregional recurrences to 1 (2.8 %).

OHKOAOTiYHI cTaHAAPTH B AiKyBaHHI AMY3HUX 3anaAbHUX 3aXBOPHOBAHb TOBCTOI KULIKH

0. . Moiaa, B. M. MeAbHUK

MeTa po6oTu — nokpaLLmnT ePEeKTUBHICTb MPOMINAKTUKV paky Ta pe3ynsTaTi XipypriyHoro NikyBaHHs npy Andy3HUX 3ananbHuX
3aXBOPKOBAHHSIX TOBCTOI KMLLKV LLINSIXOM BU3HAYEHHS Ta BUKOPUCTaHHS haKTOPIB PU3MNKY BUHUKHEHHS MarirHisaLlii, yA0CKOHaNeHHs!
METOAIB [iarHOCTUKW, XipypriYHOi CTpaTerii Ta TaKTUKK.

Marepianu ta metoau. Mpoonepysanu 36 NaLieHTIB i3 AUY3HMK 3ananbHUMKM 3aXBOPIOBAHHAMM TOBCTOI KULLIKU, CIPaoYMCh
Ha 3aranbHONPUHATI OHKOMOMiYHI CTaHAapPTW. 3 NpuBody Bupaskosoro koniTy npoonepysanu 20 (55,6 %) ocib, xsopobu KpoHa
TOBCTOI KULWKK — 16 (44,4 %). Y pocnimxenHs 3anyunnn 19 (52,7 %) vonosikis i 17 (47,3 %) xiHok Bikom 21-56 pokis. MMig yac
BWKOHaHHS OMepaTuBHUX BTPy4aHb KepyBanmcs onpalboBaHUMK (aktopamn puanky BUHUKHEHHS ManirHiawi, nonoxeHHsMn
XipypriyHoi CTparterii Ta TaKTUKK, L0 nonsirany y Bubopi nokasaHb, 0BcsAry BUKOHaHHS ONepaTMBHOTO BTPYYaHHS, 3abe3neyeHHi
OHKOMpeBeHLii.

PesynkTaTtu. BrkoprcTaHHs oHKomMoriYHux cTaHaapTiB, NONOXeHb XipypriYHoi cTparterii Ta TakTuki 3anobirano Bunagkam nicns-
onepaviHoi NeTanbHOCTI, ManirHiaawii nepespakoBuX CTaHIB, CIPUSNO 3MEHLLIEHHIO YaCTOTW BUHUKHEHHS paHHIX nicnsionepaviiHmnx
ycknagHeHb 0 5 (13,9 %), nokoperioHanbHux peumamsie — 4o 1 (2,8 %).

BucHoBkuM. BraHaueHHs (hakTopiB pranKy BUHUKHEHHS ManirHisaLji, yAoCKOHaneHHs METOAIB AiarHOCTUKY, XipypriyHoi cTparterii
Ta TaKTUKV NPy AWAY3HUX 3ananbH1X 3aXBOPIOBAHHSIX TOBCTOI KULLKV CMIPUSIOTb CBOEHACHOMY BUSIBNIEHHIO NEPeapaKoBuMX CTaHiB,
marnirHisauii Ta paky TOBCTOI KWLLKW, @ TaKOX 0BI'PYHTOBYHOTb AOLIMBHICTb BUKOHAHHS XipypriYyHUX BTPyYaHb i3 BUKOPUCTAHHAM
3aranbHOMPUAHATUX OHKOMOMYHUX CTaHAAPTIB. BUKOHAHHA XipypriYHUX BTPyYaHb BiAMOBIAHO [0 YMHHUX OHKOMOTIYHWX CTaH-
[apTiB, OnpaLboBaHi NOMOXEHHS CTpaTerii Ta TakTUKM Aanu 3mory 3anobirTi BUHWKHEHHIO ManirHisauii nepeapakoBux CTaHiB,
nicnsonepaviiHii neTanbHOCTi, SMEHLUUTI YacTOTY BUHUKHEHHS paHHiX nicnsonepawiinHux yeknagHeHs (8o 5 (13,9 %) sunagkis)
i nokoperioHanbHUX peunausie (B 1 (2,8 %) xBoporo).

Diffuse inflammatory diseases, in particular, ulcerative
colitis and Crohn’s disease of the colon, rank third among
precancerous conditions after familial adenomatous polypo-
sis and colon polyps [1,9]. Given the predominantly young
age of patients, a significant incidence rate of 30-50 and
2-4 cases per 100,000 population a year for ulcerative
colitis and Crohn’s disease, respectively, their significant
prevalence in the specified population, ranging from 37
to 248 patients in the United States [9,10], 4.9 to 505.0 in

Europe [9,10], 35-60 in Ukraine [3,6] with a clear tendency
to increase, a significant probability of malignancy in the
range of 7.2-11.2 % with a disease duration of 20 years
or more [7,8], the need and validity of timely diagnosis,
adequate and effective treatment of these diseases should
be considered as a significant contribution to the problem
of colon cancer prevention.

An important feature of ulcerative colitis and Crohn’s
disease of the colon is the difficult diagnosing of malignant
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foci in the preoperative period before surgery. This is mainly
due to the technical difficulties of colonoscopy as a result of
existing complications, in particular, colonic stricture caused
by scarring deformation of its walls, pseudo-obstruction
caused by inflammatory paracolic infiltrates [4,5]. Most likely,
this is the reason why foci of malignancy in 10.5-20.3 %
of patients are detected retrospectively only during mac-
roscopic and pathological examination of removed colon
macropreparations [1,5].

These circumstances need the improvement of di-
agnostic methods, surgical strategy and tactics in diffuse
inflammatory bowel disease, especially in the case of
their prolonged course and a significant risk of chronic
complications.

Aim

To improve the effectiveness of cancer prevention and
the results of surgical treatment in diffuse inflammatory
diseases of the colon by identifying and using risk factors

for malignancy, improving diagnostic methods, surgical
strategy and tactics.

Materials and methods

The implementation of the colon cancer prevention program
was carried out by identifying and using the following risk
factors for malignancy:

— disease duration of 8 years or more;

— chronic continuous course;

— chronic recurrent remitting course;

— resistance to conservative therapy (including hor-
mone-dependent and hormone-resistant forms);

— severe dysplasia (intraepithelial neoplasia);

— total damage to the colon;

— severe lesions (IIl degree) in the mucous membrane
according to endoscopic examination and endosonoscopy,
irreversible changes in the colonic wall;

— the presence of colonic strictures;

— the presence of primary sclerosing cholangitis;

— immunohistochemical examination: increased pro-
liferative activity of epithelial cells, decreased apoptosis in
ulcerative colitis, low level of apoptosis in Crohn’s disease.

The above risk factors for malignancy indicated the
aggressiveness of the disease course, the presence
of significant irreversible morphological changes in the
mucous membrane and other layers of the colonic wall,
insufficient effectiveness and futility of further conservative
treatment. That is why in case of prolonged course of
diffuse inflammatory diseases of the colon, more than 8
years, in the presence of one or, especially, several of the
above risk factors, patients were monitored annually with
mandatory colonoscopy and biopsy for timely detection of
malignant foci.

In addition, an algorithm for the prevention of colon
cancer as a chronic complication of inflammatory diseases
was developed and implemented in clinical practice. This
algorithm included the following measures:

1. Timely and up-to-date diagnosis and differential
diagnosis of inflammatory bowel disease;

2. Effective, disease-modifying, anti-relapse therapy
as primary chemoprevention of colon cancer;
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3. Endoscopic and morphological monitoring of the
colon, especially in the presence of risk factors for malig-
nancy;

4. Timely determination of indications and adequate
(using oncological standards) surgical treatment.

The study was conducted at the Coloproctological
Center of Ukraine — the main clinical base of the Department
of Surgery No. 1 of Bogomolets National Medical University.

For the diagnosis of ulcerative colitis and Crohn’s
disease of the colon, general clinical examination methods
were used: analysis of complaints and medical history, re-
sults of objective examination methods, including palpation,
percussion, auscultation; clinical and biochemical laboratory
tests in blood, urine, and faeces.

Special methods of examination of the colon included
proctological examination, namely, examination of the
perianal area, digital rectal examination, anoscopy, rec-
tomanoscopy; colonoscopy; pathological examination of
biopsies; irrography in the phase of filling the colon with
contrast and in the phase of emptying; esophagogastro-
duodenoscopy, capsule enteroscopy, balloon enterosco-
py; abdominal ultrasound, endo-ultrasound examination;
abdominal CT or MRI, CT or MRI enterocolonography, if
indicated. Indications for CT or MRI enterocolonography
were mostly cases of impossibility to perform colonoscopy
and biopsy for technical reasons, in cases of complications,
in particular, long tubular strictures of the colon.

Methods of endoscopic microscopy, in particular, laser
confocal endomicroscopy, spectral color imaging, zoom
(magnifying) endoscopy, which provide 1000-fold magnifi-
cation and a significant resolution of up to 0.7 microns, the
possibility of examining the surface and sub-surface struc-
tures of the intestinal canal wall, high-quality visualization
of intramural blood vessels of small diameter, diagnosis of
neoplasia without biopsy are quite informative in the practice
of diagnosing diffuse inflammatory diseases of the colon
and their complications. However, chromocolonoscopy and
photodynamic colonoscopy were of great importance as
topical diagnostic methods that help to determine the areas
of localization of the most marked morphological changes.
These methods were often used to identify foci of dysplasia
and malignancy. This made it possible to perform a biopsy
from the lesions and thus to increase the diagnostic accu-
racy with a significant reduction in the number of biopsies.

X-ray examinations were performed using a universal
X-ray radiographic complex INDlagraf, ultrasound exam-
inations were performed using a TOSHIBA Nemio XG
apparatus, computed tomography — using a GENERAL
ELECTRIC Maxima 128-slice digital computed tomography
scanner, magnetic resonance imaging — using a PHILIPS
ACHIEVA magnetic resonance imaging system (1.5 MRI).

Endoscopic examinations, in particular, video enteros-
copy was performed using an EndoCapsule video capsule
(Olympus), two-balloon enteroscopy — using an Olympus en-
doscopic system, esophagogastroduodenoscopy — GIF-HQ
190 (Olympus), colonoscopy — CF-HQ 190L (Olympus).

Pathological examinations were performed using a
SIGETA BIOGENIC 40x-2000x LED Trino Infinity micro-
scope.

In cases when it was impossible to objectify the state
of the mucous membrane using endoscopic diagnostic
methods, as well as CT, MRI colonography, with indications
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for surgical intervention, the above risk factors for malignan-
cy were guided by the above risk factors for malignancy.
The use of risk factors for malignancy contributed to the
justification of the expediency for using generally accepted
oncological standards in surgical treatment.

These oncological standards include a high cross-sec-
tion of the arteries of the right half of the colon: ileal and
middle mesenteric arteries at the branches from the su-
perior mesenteric artery; separate ligation of the inferior
mesenteric artery in the immediate vicinity of the aorta and
inferior mesenteric vein at the level of the lower edge of the
pancreas, removal of the transverse, descending, sigmoid
colon, mesorectum together with lymphatic collectors
without damaging the fascial sheaths of these parts of the
colon (mesocolon and mesorectumectomy).

Results

In most cases, the use of general clinical examination me-
thods, clinical and biochemical laboratory tests, and special
methods made it possible to establish the diagnosis of
ulcerative colitis or Crohn’s disease of the colon, to conduct
a differential diagnosis between these diseases, as well as
with other types of colitis: specific bacterial, HIV-associated,
ischemic, and pseudomembranous.

In chronic variants of diffuse inflammatory diseases,
timely diagnosis of precancerous conditions, in particular,
severe forms of dysplasia and malignancy, was of great
importance. When performing traditional colonoscopy, dys-
plasia was diagnosed in 3.8 % and malignancy in 1.4 % of
the examined patients. The use of topical methods, including
chromocolonoscopy, contributed to a significant improve-
ment in the quality of diagnosis. The above pathological
conditions were diagnosed in 18.6 % and 7.2 % of the exa-
mined patients, respectively. However, the largest number
of dysplasia and malignancy cases, in 29.7 % and 12.6 %
of patients, respectively, were diagnosed retrospectively,
based only on the results of macroscopic and pathological
examination of removed colon macropreparations. In the
vast majority of patients, foci of dysplasia and malignancy
were found in areas of existing colon stricture inaccessible
for colonoscopy.

Over the past 10 years, 36 patients were operated on
using oncological standards. Ulcerative colitis was treated in
20 (55.6 %) and Crohn’s disease in 16 (44.4 %). There were
19 men (52.7 %) and 17 women (47.3 %). The patients’ age
ranged from 21 to 56 years. Among the complications of the
underlying disease, T3-4N0-1MO0-1 stage colorectal cancer
were diagnosed in 3 (8.3 %) patients in the preoperative
period. Of these, 2 had Crohn’s disease of the colon and 1
had ulcerative colitis. Foci of malignancy were detected in
9(25.0 %), severe mucosal dysplasia —in 20 (55.6 %), and
colonic stricture —in 8 (22.2 %). Concomitant diseases were
diagnosed in 14 (38.9 %) patients. Of these, hypertension
was diagnosed in 4, coronary heart disease in 3, diabetes
mellitus in 3, varicose veins of the superficial veins of the
lower extremities in 2, and duodenal ulcer in 2.

The radical stage of surgical intervention in 19 (52.8 %)
patients consisted of colectomy, ultra-low resection of
the rectum, mucosectomy of the surgical anal canal, in 7
(19.4 %) patients — colectomy with rectal extirpation, in 10
(27.8 %) — segmental resections of the colon. One patient

with liver metastases underwent a cytoreductive colec-
tomy and rectal extirpation. Segmental resections of the
colon were performed exclusively for Crohn’s disease, in
particular, resection of the ileocecal junction in 3 patients,
right-sided hemicolectomy in 2, resection of the transverse
colon in 2, left-sided hemicolectomy and sigmoidectomy in
2 and 1 patient, respectively. When performing these local
resections, only the areas of existing complications were
removed: malignancy according to oncological standards,
strictures, severe forms of dysplasia.

In the early postoperative period, complications oc-
curred in 5 (13.9 %) patients: pelvic cavity abscess (abs-
cessing hematoma) — 2, surgical wound suppuration — 1,
pneumonia — 1, acute pyelocystitis — 1. Complications were
treated in accordance with generally accepted standards.
No cases of postoperative mortality were observed. These
complications due to effective treatment did not significantly
affect the quality of rehabilitation of the operated patients. In
the late postoperative period, owing to staged monitoring,
an implantation metastasis in the walls of the presacral
area was timely diagnosed in 1 (2.8 %) patient, which was
removed from the perineum. In 1 (2.8 %) patient, metastatic
liver disease progressed. As a result, she was treated with
symptomatic therapy. No locoregional recurrences were
observed in patients with established foci of malignancy in
the period before surgery, as well as in patients operated
on with existing risk factors for malignancy.

Discussion

The surgical treatment of patients with diffuse inflammatory
diseases of the colon was guided by the provisions of the
developed surgical strategy and tactics. The concept of
surgical strategy included the performance of surgical in-
terventions before the onset or under conditions of high risk
for complications that could pose a threat to patients’ life,
the performance of sufficiently radical surgical interventions,
if possible, with a primary reconstructive and restorative
stage, organ-preserving surgical interventions in Crohn’s
disease. The strategy principle was to refuse unreasonable
extensive resections in Crohn’s disease, since the risk of this
disease recurrence in other anatomical parts of the intestinal
canal and the risk of complications, the need for repeated
surgical interventions in this regard was quite plausible.

The surgical tactics included the following provisions,
namely diagnosis of ulcerative colitis and Crohn’s disease,
differential diagnosis with other types of colitis, justification of
indications for surgical treatment depending on the disease
clinical course, in particular the occurrence of complications,
choice of method and extent of the radical stage of surgery,
justification of the feasibility of performing and choosing a
method of reconstructive and restorative stage, prediction
and prevention of postoperative complications, adequate
management of the postoperative period.

An important component of the surgical tactics was the
justification of the feasibility of performing a surgical inter-
vention. In that case, we used proven relative and absolute
indications. The relative indications included irreversible
morphological changes in the colonic wall in the form of
“ulcerative lakes” of significant size in ulcerative colitis and
deep ulcers in Crohn’s disease; severe dysplasia (D IIl) -
intraepithelial neoplasia; variants of chronic disease for 8
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years or more, as well as recurrent with signs of progres-
sion and continuous, refractory to conservative therapy,
especially steroid-dependent and steroid-resistant forms
that significantly limit or make it impossible to use steroid
drugs; total colon involvement; systemic complications with
skin, eye, joint, internal organ damage; growth and develop-
mental delay in adolescents. These relative indications
were considered a priority, as their presence indicated the
absence of life-threatening complications and, at the same
time, the inappropriateness of further conservative treatment
and the most favorable conditions for surgical interventions.

Absolute indications for surgical treatment indicated
the presence of life-threatening complications or a suffi-
ciently high risk of their occurrence. Absolute indications
included acute complications, in particular, peritonitis and
profuse bleeding into the intestinal lumen; toxic dilatation
of the colon, mainly in ulcerative colitis, as well as chronic
complications: colon cancer, paracolic inflammatory infil-
trates, colonic stricture with signs of chronic obstruction,
perianal lesions with anal sphincter destruction. Absolute
indications also included aggressive variants of diffuse
inflammatory diseases: acute (fulminant) attack of colitis
with total colon damage, with ineffective conservative
therapy for 7-10 days, as well as severe recurrent colitis
with total damage and no effect from complex (basic)
treatment for 3—4 weeks.

The choice of the radical stage extent of surgical
interventions in diffuse inflammatory diseases of the co-
lon depended on the disease diagnosis, the nature of its
clinical course, namely, the occurrence of acute or chronic
complications, the severity of morphological changes in the
digestive tract walls. The standard radical stage of surgical
treatment for ulcerative colitis and Crohn’s disease with
total colon involvement was considered to be colectomy,
ultra-low resection of the rectum, and mucosectomy of the
surgical anal canal. Colectomy with rectal extirpation and
monoileostomy were performed in the above diseases with
total colon involvement, as well as destruction of the anal
sphincters, or an existing tumor or malignancy in the lower
ampullary rectum. Colectomy with resection of the rectum,
monoileostomy were performed in acute complications of
ulcerative colitis and Crohn’s disease when the primary
reconstructive and restorative stage of surgery was impossi-
ble. Segmental resections such as removal of the ileocecal
junction, right-sided hemicolectomy, resection of the trans-
verse colon, left-sided hemicolectomy, sigmoidectomy were
performed for complicated Crohn’s disease with localized
damage to the relevant parts of the colon.

Crucial importance was attached to the performance
of reconstructive and restorative surgical interventions
after large-scale radical operations, in particular, colectomy
with ultra-low resection of the rectum by mucosectomy of
the surgical anal canal, as well as after colectomy and
rectum extirpation. After these operations, more advanced
author’s pelvic small bowel reservoirs and ileo-endoanal
anastomoses, as well as retaining reservoir and retaining
non-reservoir lifelong ileostomies were used. The recon-
structive and restorative stage of surgery slowed down the
transit of the small intestine contents, increased the time
of its contact with the mucous membrane surface, thus
improving the process of intestinal digestion and absorption,
as well as contributed to a decrease in the frequency of stool
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approaching the physiological norm, and the manifestations
of post-colectomy syndrome. The use of more advanced
ileo-endoanal anastomoses compared to reservoir-anal
anastomoses helped to reduce the load on the anal sphinc-
ter apparatus and improve the function of anal retention.
These reconstructive and restorative surgical interventions
promoted a significant improvement in the functional out-
comes and quality of life of the operated patients.

Conclusions

1. Determination of risk factors for malignancy, im-
provement of diagnostic methods, surgical strategy and
tactics in diffuse inflammatory diseases of the colon con-
tribute to the timely detection of precancerous conditions,
malignancy and colon cancer, justification of the feasibility of
performing surgical interventions using generally accepted
oncological standards.

2. Surgical interventions using generally accepted
oncological standards, developed strategy and tactics al-
lowed to prevent the occurrence of precancerous condition
malignant transformation, cases of postoperative mortality,
reduce the incidence of early postoperative complications
to 5 (13.9 %) and locoregional recurrence to 1 (2.8 %).

Prospects for further research. Improvement of
diagnostics and surgical treatment for complicated forms
of diffuse inflammatory bowel disease.

Acknowledgements

The authors express their sincere gratitude to the staff of the
Department of Surgery 1 of the Bogomolets National Medical
University for their assistance in the study implementation.

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

Haaifwaa po pepakuii / Received: 14.06.2023
Micas poonpautoBaHHs / Revised: 08.09.2023
CxBaneHo A0 Apyky / Accepted: 20.10.2023

Information about the authors:

Poyda 0. 1., MD, PhD, DSc, Professor, Head of the Department of
Surgery 1, Bogomolets National Medical University, Kyiv, Ukraine.
ORCID ID: 0000-0001-9443-6304

Melnyk V. M., MD, PhD, DSc, Professor of the Department of
Surgery 1, Bogomolets National Medical University, Kyiv, Ukraine.
ORCID ID: 0000-0003-4788-546X

Biaomocrti npo aBTopiB:

Movipa O. I, A-p Mea. Hayk, npodecop, 3aB. kad. xipyprii Ne 1,
HauioHanbHUI MeanuHiA yHIBepeuTeT imeHi O. 0. BoromonbLs,
M. KuiB, YkpaiHa.

MenbHuK B. M., A-p Mea. Hayk, npodecop kad. xipyprii Ne 1,
HauioHanbHUI MeanuHwit yHIBepeuTeT imeHi O. 0. BoromonbLs,
M. KuiB, YkpaiHa.

References

1. Belyanskii, L. S., Poida, A. I., Kucher, N. D., Mel'nik, V. M., &
Krivoruk, M. 1. (2016). Obosnovanie ispolzovaniya onkologicheskikh
standartov v lechenii semeinogo adenomatoznogo polipoza i diffuznykh
vospalitelnykh zabolevanii tolstoi kishki. Ukrainskyi radiolohichnyi
zhurnal, (Suppl 1), 67. [in Russian].

2. Zakharash, M. P. (2022). Etapy stanovlennia, suchasnyi stan prok-
tolohichnoi dopomohy v Ukraini, yii problemy, perspektyvy rozvytku ta

ISSN 2306-4145  http://zmj.zsmu.edu.ua 521


https://orcid.org/0000-0001-9443-6304
https://orcid.org/0000-0003-4788-546X

Original research

osoblyvosti orhanizatsii v umovakh viiny, epidemii Covid-19. Klinichna
khirurhiia, 89(9-10, Suppl), 4-8. [in Ukrainian].

3. Zakharash, M. P., Kucher, M. D., Zakharash, Yu. M., Yakovenko, V. O.,
& Moroz, V. V. (2016). Suchasna stratehiia diahnostyky i likuvannia
nespetsyfichnoho vyrazkovoho kolitu : shcho novoho i v chomu
vidminnosti ostannikh konsensusiv, pohliadiv i perekonan? Klinichna
khirurhiia, (10.3), 125-126. [in Ukrainian].

4. Poida, O. I, & Melnyk, V. M. (2014). Vosstanovitelnye i rekonstruktiv-
no-vosstanovitelnye operatsii na tolstoi kyshke. Kyiv: 1zdatelskiy tsentr
“Imidzh Ukrainy”. [in Russian].

5. Poida, O. ., Melnyk, V. M., Kucher, M. D., & Kryvoruk, M. I. (2022).
Onkolohichni standarty khirurhichnoho likuvannia zapalnykh zakh-
voriuvan tovstoi kyshky. Klinichna khirurhiia, 89(9-10, Suppl), 43-44.
[in Ukrainian].

6. Rusin, V. I, Chobei, S. M., Sirchak, Ye. S., & Krch, K. L. (2016).
Suchasnyi pidkhid do khirurhichnoho likuvannia uskladnenykh form
khvoroby Krona. Klinichna khirurhiia, (10.3), 127. [in Ukrainian].

7. Haridy, J., Sood, S., & Nicoll, A. (2018). Reply. Clinical gastroen-
terology and hepatology, 16(1), 149-150. https://doi.org/10.1016/}.
cgh.2017.08.051

8. Uzzan, M., Kirchgesner, J., Oubaya, N., Amiot, A., Gornet, J. M.,
Seksik, P., Nancey, S., Cotte, E., Allez, M., Boschetti, G., Laharie, D.,
de Angelis, N., Nachury, M., Pelletier, A. L., Abitbol, V., Fumery, M.,
Brouquet, A., Buisson, A., Altwegg, R., Cosnes, J., ... Treton, X. (2017).
Risk of Rectal Neoplasia after Colectomy and lleorectal Anastomosis for
Ulcerative Colitis. Journal of Crohn’s & colitis, 11(8), 930-935. https:/
doi.org/10.1093/ecco-jcc/jjx027

9. Johnson, M. W., Rogers, G.B., Bruce, K. D., Lilley, A. K., von Herbay, A.,
Forbes, A., Ciclitira, P. J., & Nicholls, R. J. (2009). Bacterial community
diversity in cultures derived from healthy and inflamed ileal pouches
after restorative proctocolectomy. Inflammatory bowel diseases, 15(12),
1803-1811. https://doi.org/10.1002/ibd.21022

10. Kawalec, P., Stawowczyk, E., Mossakowska, M., & Pilc, A. (2017).
Disease activity, quality of life, and indirect costs of ulcerative colitis
in Poland. Przeglad gastroenterologiczny, 12(1), 60-65. https://doi.
org/10.5114/pg.2017.66324

522 ISSN 2306-4145 http://zmj.zsmu.edu.ua Zaporozhye medical journal. Volume 25. No. 6, November — December 2023


https://doi.org/10.1016/j.cgh.2017.08.051
https://doi.org/10.1016/j.cgh.2017.08.051
https://doi.org/10.1093/ecco-jcc/jjx027
https://doi.org/10.1093/ecco-jcc/jjx027
https://doi.org/10.1002/ibd.21022
https://doi.org/10.5114/pg.2017.66324
https://doi.org/10.5114/pg.2017.66324

YAK 616.33-002+616.342-002]-007.251-053.9-089.168-092-07-037
DOI: 10.14739/2310-1210.2023.6.287014

OpwuriHaAbHiI AOCAIAXKEHHS

OuiHlOBaHHA TAXKKOCTI CTaHY Ta NPOrHO3yBaHHA NicrsonepauinHux

YCKAQAHEHD Y NaLji€HTIB MOXUAOTO | CTapeuoro BiKy
3 nepdopaLi€ro BUPa3KH LUAYHKA Ta ABaHAALATUNAAOI KULLKU

M. B. AaHuAOKD*ABC G, M. 3aBropoaHin®Af, M. A. Kybpak®PE, K. A. Boiko®PE

3anopi3bknii AepxaBHWUI MeAUKO-GapMaLeBTUYHIUI 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

MeTa po60T1 — OLiHIOBaHHS TSKKOCTI CTaHy Ta NPOrHO3yBaHHS NicrsionepaLiiiHnX ycknaaHeHb | CMEPTHOCTI Y MaLieHTiB NOXUoro
Ta CTapeyoro Biky 3 nepdopaLlieto BUpasky LUNyHKa Ta ABaHaALATUNANoI kWKW 3a gonomoroto wkanm P-POSSUM.

Marepianu Ta metoau. MNig yac gocnimkenHs npoananisysanu 80 (100,0 %) Bunaakis nikyBaHHS navlieHTiB Bikom Big 60 [o 89
POKiB 3 AiarHo3oM nepdopallis Bpasku LWnyHka abo ABaHaAUATUNANOI kWWwkW. Ha eTani rocnitaniaawii 3ailicHUnmM ouiHioBaHHS
3aranbHOro CTaHy 3a fonomoroto cy6iukan wkanu P-POSSUM. Yci nauieHT npoonepoaHi HeBigknaaHo.

PesynsraTtu. Cymy 6anis, Lo ogepxany, 3icTaBuny 3 nicnsonepauinHuMm yCkNagHEeHHAMM Ta CMEPTHICTH0. BUaHauunnm Touky
AVCKpUMiHaLii Ha piBHi BinbLue Hix 43 Banu gns nicnsonepawinHux ycknagHeHb Ta noHag 48 6anis ans cmepTHocTi. 3rigHo 3
pesynbTaTamu nauieHTiB noainunv Ha ABi rpynu: A — XBopi, B siknx cyma 6anie ctaHosuna < 43 (n = 39, 48,8 %), B — 3 cymoto
6anis >43 (n =41, 51,2 %).

OUiHIOBaHHS BUSIBIEHUX YCKMaaHEHb Y nicnsionepaLliiHoMy nepiogi Ta 3icTaBneHHs 3 Cymoto 6anis, L0 ofepxarnu, BUKOPUCTaBLUY
LKany, AOCTOBIPHO NiATBEPAXYOTb 30inbLUeHHs iXHbOT YacToTu B rpyni B (cyma 6anie >43) wopo rpynu A (cyma 6anis < 43) —
p =0,0018, U = 474,0. ing NOpiBHAHHS NOKa3HWKIB CMEPTHOCTI BCiX NaLlieHTiB Takox noginunu Ha Asi rpynu: C —48 (60,0 %)
naujieHTiB i3 cymoto 6anis <48; D — 32 (40,0 %) xopwx i3 cymoto Banis 249. Y rpyni nauieHTis i3 3aranbHoto cymoto banis >48
(rpyna D) 3HauHO 3pocTae nokasHuk netanbHocTi wogo rpynu C (i3 cymoto 6anis <48), p = 0,0002, U = 384,0.

BucHoBKu. Y pesynbrati AOCTILKEHHS Nokasanu, Wo BukopucTanHs wkanu P-POSSUM y navieHTiB noxunoro i ctapeyoro Biky
i3 nepdopallieto BUpasku LWnyHka Ta ABaHaaLATUNANOI KULLKW JOCTOBIPHO MIATBEPAXKYE 3POCTaHHS YacToTK nicnsionepawitHnx
ycknagHeHb (y rpyni A—6 (15,4 %) sunagakis, y rpyni B — 23 (56,1 %), p = 0,0018, U = 474,0) i nigeuLLEeHHS neTanbHoCTi (y rpyni
C-6,3 %,y rpyni D-56,3 %, p=0,0002, U = 384,0).

Lkana P-POSSUM gae 3mory BiporigHO cnporHo3yBaTy 3BinbLLEHHS pU3VKy YacToTy NicnsionepaLiiHiX yCKnaaHeHb i NeTanbHoCTi.
Lle gacTb 3mory cnporHo3yBatyi Ta 3MiHUTM NiAX0AM Nif Yac NikyBaHHS XBOPUX, @ TAKOX NOKPALLMTY SKICTb HaAaHHS HeBiAKNaaHOI
XipyprivyHOi AONOMOTU NaLieHTaM NOXMIIOro Ta CTapeyoro Biky.

Assessment of the condition severity and prediction of postoperative complications
in elderly and senile patients with perforated gastric and duodenal ulcer

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

Aim. To assess the condition severity and predict postoperative complications and mortality in elderly and senile patients with
perforated gastric and duodenal ulcer using the P-POSSUM score.

Materials and methods. To conduct a scientific study, 80 (100.0 %) cases of treatment for patients aged 60 to 89 years with a
diagnosis of gastric or duodenal ulcer perforation were analyzed. At the stage of hospitalization, the general condition was assessed
using the variables of the P-POSSUM score. All patients underwent emergency surgery.

Results. The obtained sum of points was compared with postoperative complications and mortality. We defined the discrimination
point as >43 points for postoperative complications and >48 points for mortality. Based on the result, the patients were divided
into group A with a sum of points up to 43 inclusive — 39 patients (48.8 %), and with a greater number of points — 41 patients
(51.2 %) — group B.

Evaluation of the detected complications in the postoperative period and comparison with the sum of points significantly
confirmed an increase in their frequency in group B (sum of points >43) as compared to group A (sum of points <43) - p =0.0018,
U=4740.

To compare the mortality rate, all the patients were divided into group C — 48 (60.0 %) patients with a sum of points <48, and group
D - 32 patients (40.0 %) with a sum of points 249. In the group of patients with a total score >48 (group D), the mortality rate was
significantly increased compared to group C with a score <48, p = 0.0002, U = 384.0.

Conclusions. Our study has led to the following conclusions: the P-POSSUM score use in elderly and senile patients with perforated
gastric and duodenal ulcers significantly confirms the increase in the frequency of postoperative complications, in group A — 6
(15.4 %) patients, while in group B — 23 (56.1 %), p = 0.0018, U = 474.0 and increased mortality, in group C — 6.3 %, in group
D -56.3 %, p = 0.0002, U = 384.0; the P-POSSUM score provides reliable prediction an increase in the risk of postoperative
complications and mortality. This, in turn, makes it possible to predict and change treatment approaches and improve the quality
of emergency surgical care for elderly and senile patients.

3anopisbkuint MeguaHnii xypHan. Tom 25, Ne 6(141), nuctonag — rpyaeHs 2023 p.

KatouoBi croBa:
BMpPa3KoBa
XBOp06a, NEPUTOHIT,
NIOXUAWI BIK,
HeBiAKAaAHA
Xipyprisi.

3anopisbkui
MeAUYHUI XXypHaA.
2023.T. 25, Ne 6(141).
C. 523-527

*E-mail:
em_de@ukr.net

Key words:

peptic ulcer,
peritonitis,
advanced age,
emergency surgery.

Zaporozhye
medical journal,
2023. 25(6), 523-527

ISSN 2306-4145  http://zmj.zsmu.edu.ua 523


https://doi.org/10.14739/2310-1210.2023.6.287014
https://orcid.org/0000-0003-4515-7522
https://orcid.org/0000-0003-3082-3406
https://orcid.org/0000-0003-4051-9336
https://orcid.org/0009-0006-3986-1969
mailto:em_de%40ukr.net?subject=

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

Original research

lMNepcbopallis BUpasku LUNyHKa Ta ABaHaALATUNANO! KULLIKMA
(AMK) BuHmukae y 10,0-30,0 % nauieHTiB Ha dhoHi BUpasko-
BOi XxBOpoOU. 3a gaHnMK haxoBoi nitepatypy, BUSBMEHO
TeHOeHLjlo A0 3BinbLUEeHHs YacToTh nepdopauii Bupaskm
wnyHka Ta AMK, He3Baxatoun Ha NiaBULLEHHS edekTuB-
HOCTi NPOTUBMPA3KOBOI Tepanii Ta NOBHY AOCTYMHICTb Npe-
naparis. 3aranbHa netanbHiCTb Y pasi BUHUKHEHHS LibOro
ycKknagHeHHs ctaHoBuTb 5,0-10,0 %, 3pocTae go 40,0 %
Yy navieHTiB NOXWUIIOro i ctapeyoro Biky [1,2].

Take 3HauHe NiOBWLLEHHS HEraTWBHWX pesynbTartia
NiKyBaHHS1 NOB’13aHO 3 TUM, LIO B NaUiEHTIB LibOro BiKY
Ha 3aranbHWii CTaH BMIMBAE HE NULLE OCHOBHE 3aXBO-
ptoBaHHs, ane v cynyTHi natonorii. Kpim Toro, goci He-
[0CTaTHbO BMBYEHUM 3arMILAETLCS CUHAPOM CTapeyoi
acteHii [3,4,5].

B ocTaHHi gecaTuniTTs ekcTpeHi onepadii 3 npusogy
nepcopaLii BUpasku 3aiicHIOTL Habarato YacTille, Hix
MnnaHoBi onepaTuBHI BTPyYaHHs Npu BUPa3KoBiil XBOpobi.
Lle 3ymoBneHo HeponikamMmu CBOEYACHOI AiarHOCTMKM
Lboro 3axsoptoBaHHsi. Maiike 50,0 % Bunagki 3axso-
ptoBaHHA MatoTb 6e3cMMNTOMHWIA Nepebir 4O MOMEHTY
nepdopauii [1].

OuiHioBaHHs 3aranbHOro CTaHy nalieHTa, nporHo-
3yBaHHA micnsonepauinHux ycknagHeHb i CMEpTHOCTI
MOXe [JOMOMOrTW Nif Yac BUOOPY NpaBuIbHOI TaKTUKKM
NiKyBaHHs.

Po3pobneHo unrmMano Lwkan 4ns oLiHioBaHHS 3aranbHo-
ro CTaHy XBOPOro. BTim, ronioBHOK Mpobremoto eKCTPEHOTO
OnepaTuBHOMO BTpYYaHHs € 0OMEXEHICTb Yy yaci. Tomy
BaXIMBUM € NpaBunbHUIA BUGIP LUKanu, WO AaCTb 3MOry
[0CTOBIPHO CMPOrHO3yBaTH PU3VKM 151 NOKPALLEHHS edpek-
TUBHOCTI NiKyBaHHs1 XBOPUX Y HEBIAKNaHil abnomiHanbHil
xipyprii [6,7,8].

LLikana P-POSSUM (Physiological and Operative
Severity Score for the enumeration of Mortality and
Morbidity) aa€ 3mory ouiHMTY higionorivyHuMI cTaH Ta onepa-
LLiViHWA PU3NK BUHUKHEHHS YCKIaaHeHb i cMepTHocTi [7,8,9].
Lla wkana ctBopeHa 3 BUKOPUCTAHHSM PErpecuBHOMO
aHanisy Ans poapaxyHKy puanKy BUHUKHEHHS YCKaaHEHb
i HaCTaHHA NeTanbHWUX HAcMiaKiB.

MeTa po6otu

OuiHI0BaHHS TSXKKOCTi CTaHy Ta NPOrHO3yBaHHs nicnsione-
pavifHMX yCKNaaHeHb i CMEPTHOCTI Y NaLieHTiB NOXMnoro
Ta cTapeyoro Biky 3 nepdopallieto BUpasku LUnyHKa Ta ABa-
HaguAaTUNanol KMLWKKM 3a gonomoroto wkanu P-POSSUM.

Marepianu i MeToAH AOCAIAKEHHA

[ns ouiHIOBaHHS (DYHKLOHAMNBHUX MOXMUBOCTEN LUKanu
P-POSSUM o6pann 80 (100,0 %) naujeHTis Bikom Big 60 40
89 pokis, siki nepebyBanu Ha NnikyBaHHi Ha 6a3i KHIM «Micb-
Ka NiKapHs eKCTPEHOI Ta LUBUAKOI MEAMYHOI AOMOMOrn»
3MP (m. 3anopixoks) 3 rpyaHs 2020 go yepsHs 2023 poky
3 fiarHo3om BUpaskoBa xBopoba, nepdopallisi Bupaski
wnyHka ymn ArK.

Kputepii BUKIOYEHHS 3 JOCTimKeHHS: Bik 4o 60 pokis
abo noHag 90, BigMOBa B OMEpPaTUBHOMO BTPYYaHHS,
nepdopalist LNyHKa Ta ABaHAALATMNANOI KULLKKA HA POHI
3MOSIKICHOTO NMYXMWHHOIO NpOLECy, TepMiHanbHa cTagis
NEPUTOHITY.

CepepHin Bik naujeHTiB ctaHoBuB 71,4 + 8,1 poky.
Posnogainy rpyni 3a cratTio: 41 (51,3 %) xiHka, 39 (48,7 %)
YONOBIKIB.

Mig Yac rocnitanisauii ycix nauieHTiB ob6cTexunm
BiANOBIAHO 4O CTAHAAPTIB | YMHHUX KIiHIYHUX NPOTOKOMIB
nikysansHoro 3aknagy [10]. 3okpema, BUKOHanw 3aranbHuii
aHania KpoBi, 3aCTOCYBaBLUKX remMatosioriYHWiA aHasnisa-
Top Mythic 18, «Orphee S. A.» (Weeluapisi). Kpim Toro,
3pificHunK esodbarochibporactpogyogeHockonito anapa-
Tom Olympus GIF-H170 (fAnowis), ogepxanu ornsposuii
PEHTreH-3HIMOK YepeBHOI MOPOXHWUHW, BUKOPUCTABLUM
CUCTEMY PEHTTEHIBCbKY aiarHocTuuHy REX-650RF (Mis-
AeHHa Kopes).

Ha poonepauiiHoMy eTani B ycix nauieHTiB oui-
HUMKU 3aranbHUI CTaH, CNMpakynch Ha cymy banis
isnyHoi Ta xipypriyHoi cybwkan wkanu P-POSSUM
(Portsmouth physiologic and Operative severity score for
the enumeration of mortality and morbidity, Copeland G.,
etal., 1991; Whiteley M. et al., 1996) [11].

3HaueHHs, LU0 oaepxany 3a gisionoriyHoko Ta Xipypriy-
HOO cyOLLKanamu, BUKOPUCTOBYBamY Mig Yac pobotu 3 hop-
Mynamu 1 06paxyHKy prauKy yeKknaZHeHb i neTanbHOCTi:

1. NporHo3oBaHa WMOBIPHICTb NETarnbHOMO BUNaaKy
y xBoporo: 1/ (1+ e®) x 100 %,

[ie e — 0CHOBa HaTyparnbHoro norapugma (~2,718);

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

Ae ©C — 6an 3a hisionoriyHoto cybLLKanot;

XC — 6an 3a xipypriuHoto cybLLKanot.

2. NpPOrHo30BaHa WMOBIPHICTb HECMEPTENbHUX
ycknagHeHb: 1/ (1+ e™X) x 100 %,

[le € — OCHOBA HaTyparnbHoro norapuma (=2,718);

X=(0,16 x ®C) + (0,19 x XC) - 5,91,

Ae ®C — 6an 3a hisionoriyHoto cybLLKanoto;

XC — 6an 3a xipypriyHoto cybLikarnot.

licns BcTaHOBNEHHS AiarHo3y BCiX NawieHTiB npoone-
pyBanwu ypreHTHO. 3aranbHuii nepeaonepavinHuii nepios
ctaHosmB 1,8 + 0,4 rop.

3a nokanisauieto y 23 (28,8 %) nauieHTiB giarHocTo-
BaHa Bupaska LnyHka, B 57 (71,2 %) — AMNK. binbLicts
nauienTiB (92,0 %) npoonepoBaHi Ha peakTUBHIN cTagii
NEePUTOHITY. 3a xapakTepoM nepeBaxanu 3millaHi gopmu:
cepo3HO-hibpuHO3HWIA — 43 (53,7 %), PiGPUHO3HO-THIHNIA
- 23 (28,8 %). Ceposnuii nepnToHiT Busisunmn y 9 (11,3 %)
navieHTis, rHinHWIA —y 5 (6,2 %) (puc. 1).

Y nepeBaxHii GinbwOCTi BANALKIB AiarHOCTOBaHO
Andoy3HUI NepuToHiT — 45 (56,2 %) nauieHTis, MicLeBuii —y
9 (11,3 %) xBopux, po3nuTuin — y 26 (32,5 %) Bunagkax.
3aranbHuin NepUTOHIT He BUSIBNEHO B KOAHOTO NaLieHTa.

CTpyKTypa B1KOHaHWX OMepaTvBHIX BTPyYaHb HaBese-
Ha B mabnuyi 1. OTxe, B nepeBaxHii BinNbLIOCTI BUNaakis
BUKOHanNM BUCIHEHHS BMpasky wnyHka um A1K i3 ninopo-
ayopeHonnactukoto — 83,7 %; B 11 (13,8 %) nauieHTis
onepaTuBHE BTPYYaHHS PO3LLMPEHO 40 PEe3eKLji LWTyHKa,
2 (2,5 %) xBopum yLumnu nepdopaLito BUpaskm.

CTatncTMUYHO pe3ynbTaTti onpauioBanu 3a Aono-
MOrOK0 NaKeTiB NPUKNagHUX KOMM'IOTEPHUX Nporpam
Statistica 13.0 (TIBCO Software Inc., niyeH3is Ne
JPZ8041382130ARCN10-J) Ta Microsoft Excel 2013
(niuensia Ne 00331-10000-00001-AA404). Bukopuctanu
HenapameTpuyHi MeToay aHaniy: kputepin ManHa—BiTHi
(U) ans HenoB'A3aHuX rpyn, KpUTepili 3HakiB BinkokcoHa
(T) ans noB’si3aHmx rpyn.

Zaporozhye medical journal. Volume 25. No. 6, November — December 2023



1 MepuToHiT

28,8 %

11,3 %

QA

m CeposHo- ®ibpuHO3HO- Cepo3sHun
ibprHO3HMIA THIiHWIA
2 100 |-
80 |
- Sensitivity: 74,1
o Specificity: 60,4
= 60 + Criterion: <43
i [
& 40 |
20 |
i AUC =0,616
L p=0,015
0 1 I T T
0 20 40 60 80
100-Specificity
Pe3yabTati

i yac ouiHIOBaHHA 3aranbHOro CTaHy mallieHTiB 3a cy6-
wkanamu wkanu P-PSSUM otpumanu neeHy cymy anis
A5 KOKHOTO XBOPOTo. 3aranom y rpyni cepeaHs cyma 6anis
cTaHoBuna 43,1 + 10,8.

Cymy 6anis, L0 BU3HAYMNM ANS KOXKHOTO XBOPOTO,
3iCTaBUNM 3 YaCTOTOK BMHWUKHEHHS nicnsonepauinHnx
yCKnagHeHb y HWX. BukopucTaBLlum pesynsrati 6anbHoro
OLjiHIOBaHHSA 3a LUKaro Ta AaHi LWoAdo nicnsonepauinimx
yCKraaHeHsb, 3aincHmnm ROC-aHanis 4ns OTpyMaHHs TOYKK
AVCKpUMIHALLT AN CymapHOi KinbkocTi 6anis BifHOCHO [0
4acToTh yeKnagHeHs (puc. 2).

3a pesynbTatamu, IO Ofepxani, BU3HA4YMIMN TOY-
Ky OuckpuMiHauii Ta 30inblueHHs nicnsonepaviiHmx
yCKnaaHeHb y nauieHTiB i3 cymoto 6anis >43, p = 0,015,
AUC = 0,616. Yytnusictb meTogy ctaHoBuna 74,1 %,
cneumdivnictb — 51,9 %.

BignosigHo Ao pe3ynsratie aHanisy BCiX NaLieHTiB nogi-
nmnu Ha agi rpynu: A — 39 (48,8 %) xBopwx i3 cymoto Banis
<43,B-41(51,2 %) xsopui i3 BinbLuoto cymoto Banis. Micns
noAiny OLiHIoBaNM YacToTy Ta XapakTep nicnsonepavinHnx
ycKnagHeHb y rpynax. Y rpyni A ycknagHeHHs nicnsionepa-
uiiHoro nepiopy BusiBunny 6 (15,4 %) nauiexTis, a B rpyni B
-y 23 (56,1 %) Bunapgkax, p = 0,0018, U =474,0 (mabn. 2).

3a paHumy, Wo HaBedeHi B mabnuyi 2, y nauieHTiB
rpymv A (n = 39) giarHocTyBanW 0fHaKoBY KiNbKiCTb Xipyp-
MYHIX | HeXipypriYHUX ycknagHeHs (no 3 (7,7 %)), as rpyni B

3anopisbkuint MeguaHnii xypHan. Tom 25, Ne 6(141), nuctonag — rpyaeHs 2023 p.
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Puc. 1. XapakTep ekcynaTy B nauieHTiB i3 nepcopallieto Bupask wnyHka Ta AMNK
(n=80).

Puc. 2. ROC-aHania yacToTu ycknaaHeHb 3a Lkarow P-POSSUM.

Puc. 3. ROC-aHani3 yacToTu cMepTHOCTi 3a Lwkanoto P-POSSUM.

| [HiHWA

3 100
i Sensitivity: 94,7
- Specificity: 75,4
80 Criterion: <48
z 60|
= L
2 :
$ 40 -
2r AUC = 0,854
/. p < 0,001
0 H 1 1 T T

o

20 40 60 80 100
100-Specificity

Tabauusa 1. CTpykTypa onepaTuBHUX BTpyYaHb Yy XBOPUX i3 nepdopallieto Bupasku

wnyHka Ta AMNK
n =80 (100,0 %)
2 25

Tun onepaTUBHOro BTPYH4aHHs

YwmBaHHs

BucideHHs 3 ninopoayoaeHonnacTukoo 67 83,7
Pesekuist wnyHka 3a binbpot-2 y Mogudikaii 1 13,8
Banbdyp

Tabauua 2. CTpykTypa nicnsionepaviiHnx ycknagHeHb No rpynax

YcknapHeHHs aA Tpyna B
8,8 %) %)
kinekicrs [% | kinekice [%

Xipypriuni
HarHoeHHs nicnsionepawjiiiHoi paHm 0 - 2 49
HecnpoMOoXHiCTb LUBIB NNAcTVKK Yn 1 2,6 3 73
aHacTomo3y
AHacTomMosuT 0 - 1 24
EBeHTepauis 2 5,1 0 -
Hexipypriuni
MHeBMOHiIst 1 2,6 3 73
Habpsik nereHb - - 2 4.9
ligpoTopakc 2 51 7 17,2
Mnesput - - 1 24
TENA - - 3 73
lMicnsionepaditinit penipiin - - 1 24
3aranom 6 154 23 56,1
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Tabauus 3. CTpykTypa nicnsionepaviiHoi netanbHocTi y rpynax

Mpuunna

I'pyna C
n =48 (60,0 %)

neTanbHOro BUNaaKy
XipypriuHi

HecnpoMOoXHICTb LUBIB aHACTOMO3y'
EHAOTOKCUYHWI LLOK Ha CHOHI THINHOMO NEPUTOHITY
Habpsik nereHb

TENA

[1BobiyHa BOrHYLLEBA 3NMMBHA GPOHXOMHEBMOHIS
3aranom

4,2
2,1

63

W O O O =~ N

I'pyna D

n =32 (40,0 %)

KinbKicTb KinbKicTb

63
15,6
6.3
94
18,7
56,3

(n=41) He N1LLe BU3HAYMNN ICTOTHe 3BiNbLUEHHS 3aranbHoi
KinbKOCTi, ane 1 BUSIBUNW TEHAEHL,iH0 0 NepeBaXXaHHS He-
XipypriuHux ycknagHeHs (n = 17, 41,5 %) Hag XipypriyHumu

(n=6, 14,6 %), p = 0,028, U = 656,0.

Kinekictb 6anis, Lo oTpumani 3a Lwkaroto P-POSSUM,
3iCTaBWNM 3 4aCTOTOK NeTanbHKUX BuNazkis. Lie fano amory
BukoHaT ROC-aHania 4actoT CMepTHOCTI, pesynsraTtu

HaBedeHo Ha puc. 3.

Y pesynerati ROC-aHanisy BCTaHOBWMW, LLO KPUTUYHA
TOYKa, NiCNs AKOI 3HAYHO 3pOCTaE YacToTa neTanbHX BU-
nafkie, cTaHoBUTb >48 Banis, p = < 0,001, AUC = 0,854.
Yytnueictb meTogy — 94,7 %, cneumdivnictb — 75,4 %

(puc. 3).

3a BCTaHOBMEHVM MIKOBUM 3Ha4eHHsM Cymu Banis ycix
naujexTiB noginunu Ha i rpynu: C —48 (60,0 %) oci6 i3 cy-
moto 6anis <48, D —32 (40,0 %) xsopux i3 cymoto 6anis = 49.

Y rpyni C (n = 48) nicnsonepauiitHa netanbHiCTb
craHoswna 3 (6,3 %) sunagku, a B rpyni D (n = 32) 3Ha4HO
6inbLe — 18 (56,3 %), p = 0,0002, U = 384,0 (mabn. 3).

OTxe, BCTaHOBMMM: YaCTOTa XipYpriYHNX YCKMaaHEeHb,
30KpemMa HECTIPOMOXKHICTb LLBIB aHACTOMO3Y, LLIO 3yMOBWMIa
HeobXigHICTb BYKOHAHHS MOBTOPHWX OMEPaTUBHIUX BTPYYaHb
i BPELLTi CNpUYMHMA PO3BUTOK FOCTPOI CEPLIEBO-NTEreHeBOi
HEOO0CTaTHOCTI, B PaHHLOMY MicnsionepaLinHoMy nepiogi
sicraHa (B rpyni C —4,2 %, B rpyni D — 6,3 %, p = 0, 8790,
U =752,0). BuaHauunu 3pocTaHHs 4acToTy EHOOTOKCUYHOTO
LLIOKY, LLIO 3yMOBWB NeTanbHuii HAaCAiAoK: y XBOPUX i3 rpynu
D-5(15,6 %), rppymm C—1(2,1 %), p = 10,0259, U = 664,0.
Lle MOXHa NOSICHATM BNIIMBOM LLIOKY Ha 3araribHy OLiHKY 3a
wikanoto P-POSSUM Ta 36inbLueHHs cymm 6anis nepeaycim

3a nokasHukamm ianyHoi cybLukanm.

Y pesynbrarti aHanisy BCTaHOBWMW, LIO Y MALieHTIB i3
cymoto 6anis <48 HexipyprivHi yCknagHEHHS, LLO BNANHYMN
Ha neTarnbHICTb, He 3adhikcoBaHi, a B rpyni D 3apeectpyBanu
11 (34,4 %) Takux Bunagkis, p = 0,0097, U = 504,0.

06roBopeHHA

Y peaynsrati ROC-ananisy 6anis 3a wwkanoto P-POSSUM
BCTAHOBWM NIKOBE 3HAYEHHS LLLOAO YaCTOTH YCKIaaHEHD,
3a SKUM YCiX NaLieHTiB noginumv Ha Agi rpynu. OUiHIOBaHHS
yCKnagHeHb, BUSIBNEHUX Y Micnsonepauiniomy nepiogi,
[OCTOBIpPHO NiaTBEpAKYe 30iNbLUEHHS iXHBOI YacTOTU B
rpyni B (cyma 6anie >43) nopieHsiHO 3 rpynoto A (cyma
6anis <43), p = 0,0018, U = 474,0. AHanoriuni faHi ogep-
Xanw B iHWUX AOCTimKeHHsIX [6]. Pesynstatv AOCHimKEHHS
cBigYaTh MPO MOXIMBICTL OLiHIOBAHHS 3ararnbHOr0 CTaHy
naLlieHTIB MOXMIIOro Ta CTapeyoro Biky Ha JoonepaLiiHoMy
eTani 3 NPOrHo3yBaHHAM 30iNbLUEHHS! YaCTOTU MOXITUBUX

yCKnaaHeHb.
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Kpim TOro, npoaHaniaysanu gaHi WWoao netansHo-
cTi. BctaHoBMAK, WO Y rpyni NauieHTiB i3 3aranbHO0
cymoto 6anis >48 (rpyna D) icToTHO 3pocTae nokasHuk
neTanbHocTi nopieHsiHO 3 rpynoto C (cyma banie < 48),
p = 0,0002, U = 384,0. Pesynbraty, WO oaepxanu B Ha-
LUOMY AOCTIIKEHHI, 3iCTaBHi 3 JaHUMU OLHIOBAHHS iHLLIMX
aBTOpIB, NiATBEPAXYOTb BifOMOCTI, Aki ony6nikoBaHi
paHiwe [8,9].

Pesynstatn ROC-aHaniay, Wo BCTAHOBWIN, 4aKTb
MiacTaBy CTBEPAKYBATW NMPO €(hEeKTUBHE OLHIOBAHHS
3aranbHOro cTaHy 3a gonomorow wkamu P-POSSUM i
MOXIMBICTb MPOrHO3yBaHHS 3POCTaHHS PU3MKY Nicnsione-
pauifHuX yCKnapgHeHb, CMEPTHOCTI Y MaLjeHTIB NOXMMoro
Ta CTapeyoro Biky. BUKopucTaHHs L€l LWKanm ouiHoBaHHS
MOXEe HagaTu nikapsam HeobxiaHi AaHi Ans 3anobiraHHs
Ta 3HVKEHHS YaCTOTW YCKMaAHEHb i CMEPTHOCTI LUMSIXOM
3MiHV MigXodiB Yy TakTuUui iHTpa- Ta micnsonepawiiHoro
nikyBaHHs. Lle cnpusiTuMe nokpaLleHH0 SIKOCTi HafaHHs!
HeBigKknagHo! XipypriyHoi AOMOMOrK nalieHTaM noxXunoro
Ta CTapevoro Biky.

BucHoBKU

1. Y pesynerati ROC-aHanisy Bu3Hauunu nikose
3pPOCTaHHS 4acToTK micnsonepauinHnx ycknagHeHb y
nauieHTiB i3 cymoto 6aniB >43 i 3HauyLLe 30inbLUeHHs ne-
TanbHOCTI B rpyni oci6 i3 cymoto banis >48.

2. BukopuctaHHs wkanm P-POSSUM vy nauieHTiB
MOXMIOrO | CTapeyoro BiKy i3 nepdopaLlieto BUpaskut LWyH-
ka Ta [AMNK gocToBipHO NiATBEPIXKYE 3POCTaHHS YacTOTM
nicnsonepauiinHux ycknagHeHs (y rpyni A — 6 (15,4 %)
Bunagkis, y rpyni B — 23 (56,1 %), p = 0,0018, U = 474,0)
i nigBuLerHs netanebHocTi (y rpyni C —6,3 %, y rpyni D —
56,3 %, p = 0,0002, U = 384,0).

3. LWkana P-POSSUM pae 3mory BiporigHo cnpo-
THO3yBaTU 30iNbLUEHHS PU3MKY YaCTOTU MicnsionepaLliiHnx
yCKnagHeHb i netanbHOCTi. Lie 4acTb 3Mory cnporHo3yBatm
Ta 3MIHUTW MiOX0AM Nig Yac NiKyBaHHS XBOPKX, @ TaKOX
MOKPaLLNTU AKICTb HAAAHHS HeBiOKNaZHOI XipyprivyHoi
[OMOMOrY NaLieHTaM NOXMIoro Ta CTapeyoro Biky.

MepcnekTMBn nopanblumnx gocnigxeHb. flocTo-
BIPHICTb MOXIMBOTO OLHIOBAHHS 3aranbHoro CTaHy Ta
MPOrHO3yBaHHS NicnsonepawinHnX ycknagHeHb, cMepT-
HOCTI y MawjieHTiB NOXMIIONO i CTapevoro Biky AacTb 3Mory
po3pobuMTM anropuTMn Ans iHAMBIAYanbHOro nigxody Ta
moaudikaLii nikyBaHHa Takux xsopux. Lle cnpustume
MOKPALLEHHIO pe3ynbTaTiB nepionepawiiHoro NikyBaHHs B
HeBiaKnaaHi abooMiHanbHin Xipypril.
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MeTa po6oTu — foCnianTy BNMB rpaHynoLMTapHOro konoHiectumymioBarnbHoro daktopa (FKC®) Ha nosiBy B AiNsHLI BHYTPILL-
HBOMO3KOBOTO KpoBOBUIMBY (BK) HEpE3naeHTHMX KMiTUH, LLO MOTEHLIHO MOXHA BU3HAYNTM sIK Me3eHXIManbHi CTOBOYpPOBI.

Marepianu Ta metoau. B ekcnepumeHTi Lypam MogentoBanm ogHobivHMiA BK Lwnsxom BBEAEHHS ayTONOriYHOI KPOBI B NpaBy
remiccoepy. IMyHOriCTOXiMIYHIM METOZOM AOCAIANIV AiNsSHKY HaBkono rematomu Yepes 1, 3, 10, 30 i 60 4i6 nicns mopentoBaHHs
BK. OuintoBanu nosBy kniTuH, siki ekcnpecyots CD44, CD68 i CD146 mMapkepy 3a TpubanbHOI LKAMOK MICrs NEHETPYYOi
Tpasmu (MT) mo3ky, BK i BK i3 BBeaeHHsm chaktopa pocty (BK/ITKC®).

Pesyneraru. BK, Ha Bigminy Big [T, iHTeHcudikyBaB iHhinbTpaLlito nepureMatomMHoi AinsHku Mosky CD44+ kniTuHamu i BUknukas
nosBy B Hit CD68+ i CD146+ kniTuH. Mtoma winbricte CD44+ kniTuH aMeHwmnacs Yyepes 60 gib nicns BK, a gis FTKC® nonsrana
Yy 3MeHLUeHHi WinbHocTi CD44+ knituH vepe3 30 i 60 gi6. Mosisy CD68+ i CD146+ KNiTWH Y AINsSHLI KPOBOBUIMBY BCTAHOBMEHO
yepes 10 aib, Hapani ix Bu3Ha4anm piako, a nicns BeeaeHHs [KC® iHdinsTpaLito KNiTUH 3 TakuM iMyHOEHOTUNOM PeecTpyBanv
yepes 3 pobu nicns BK i3 TeHAEHLiE 40 HAKOMNYEHHS.

BucHoBku. [HinbTpaLis y nepuremMaToMHy [insHKy MO3KY LLypiB KMiTWH, ki ekcnpecytoTe CD44, CD68 i CD146, HeoaHopiaHa
3a 4aCcoM nicns NOLKOMKEHHS MO3Ky. [MosiBa KNITUH LibOro iMyHodheHOTHNY Morna 6yTv noB’sidaHa 3 eniMiHaLlieto remaTomu, npo-
Lilecamm aHrioreHesy 1 iHLLIMMW MexaHi3MaMn PeMOAENIOBaHHS NEPUreMaToMHOI [iNsHKA MO3KY, B ki 3arnyyeHi Me3eHximarbHi
cToBbypoBi knitnHW. FTKC® moayniosas mirpavito CD68+ i CD146+ kniTuH, LWo nonsrano y GinbLU paHHiA Ta iIHTEHCUBHILLIA iX
MirpaLii y noLwKomKeHy AinsHKy Mosky nicns BK.

Granulocyte colony-stimulating factor induces the migration of non-resident cells
to intracerebral hemorrhage

A. V. Kuraieva, S. |. Savosko, 0. M. Grabovyi, 0. M. Makarenko

The aim of the study is to determine the effect of granulocyte colony-stimulating factor (rHuG-CSF) on the migration of non-resi-
dent cells into the region of intracerebral hemorrhage (ICH), which can potentially be considered as mesenchymal stem cells.

Materials and methods. In the experiment, unilateral ICH was simulated in rats by injection of autologous blood into the right
hemisphere. Immunohistochemical method was used to study perihematomal area on day 1, 3, 10, 30, and 60 after ICH modeling.
The appearance of cells expressing CD44, CD68, and CD146 markers was evaluated on a 3-point scale after penetrating trauma
(PT) of the brain, ICH, and ICH with the growth factor injection (ICH/fHuG-CSF).

Results. In contrast to PT, ICH intensified the infiltration of CD44+ cells in the perihematomal area of the brain and caused the
appearance of CD68+ and CD146+ cells in hemorrhage. The specific density of CD44+ cells was decreased on day 60 after ICH,
and the effect of tHUG-CSF consisted in reducing the density of CD44+ cells on days 30 and 60. The appearance of CD68+ and
CD146+ cells in the perihematomal area was seen after 10 days and further their detection was rare, while after the rHuG-CSF
injection, the infiltration by cells with a similar immunophenotype was detected on day 3 ICH with a tendency to accumulate.

Conclusions. Infiltration by cells expressing CD44, CD68, and CD146 into the perihematomal area of the rat brain was hetero-
geneous as to the time after brain injury. The appearance of cells with specified immunophenotype could be associated with
hematoma elimination, angiogenesis processes, and other mechanisms of the perihematomal brain region remodeling, in which
mesenchymal stem cells were involved. rHUG-CSF modulated the migration of CD68+ and CD146+ cells, which consisted in their
earlier and more intense migration to the damaged area of the brain after ICH.

BHyTpilLHE0MO3K0BMI KPOBOBUMMB (BK) — Tshkke ypaeHHs
MO3KY, LLIO NPU3BOANTb A0 AereHepaLlii HEAPOHIB | 3HA4YHOrO
¢yHkuioHanbHoro fediunTty. CToBOYPOBI KNITUHM Ta iXHi0
porib y BiGHOBHWX MpOLiecaXx MOLLKOLKEHOTO MO3Ky BI3HaYa-
10Tb SIK MOTEHLLIHWIA HaNPSM NiKyBaHHS, ane KiHLEeBi pesyrb-
TaTh MeHLWi 3a ouikyBaHi [1]. MeBHe nokpaleHHs doyHKLii
BEPXHIX KiHLiBOK, CNAaCTUYHOCTI Ta ApibHOI MOTOpuKn B
MavieHTIB 3 IHCYNBTOM JOCSATHYTO Yepes pik nicns BBEAEHHS
aroreHHNX Me3eHXiManbHUX CTOBBYPOBWX KMITVH MyNOBUHM
[2]. B ekcnepumeHTax 4OBEAEHO, LU0 TPAHCNaHTaLlis CTOB-

OypOBWX KMITUH NPUCKOPIOE PO3BUTOK HE3PINMX HEMPOHIB
y KOpi MO3KY Ta CynpaBeHTPUKYNSAPHIiA 30Hi [3], ane noHag,
80 % AndbepeHLUinoBaHNX KIITUH MUHYTb Y NEPLUi TVXHI, i
[OLINbHICTb BBEAEHHS CTOBOYPOBUX KNITUH 3aNMLLEETLCS
AMcKyCiHoto [4]. ToMy nepcnekTUBHUM HaMPSIMOM Y LibOMY
KOHTEKCTI € BNIAMB HA EHAOMEHHNIA Nyn CTOBOYPOBMX KITITUH
yepes cneumdivHy Tepanito [5].

36inbLWNTK KiNbKICTb CTOBOYPOBMX KMiTUH, LLO LMp-
Kyriot0Tb, MOXHA LUMAXOM BBELAEHHS rpaHynoLuTapHoro
KonoHiecTumyntoBanbsHoro daktopa (TKC®) [6].
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KCO — unTOKiH, WO NOCUmoe Mienonoes i Buxig i3
KICTKOBOrO MO3Ky CTOBOYPOBWX KNiTUH Y KpoB [7]. Lium mo-
6ini3ytoTb KPOB'sIHWIA Myn CTOBOYPOBUX KMITWUH Ans 360py 3
meToto TpaHennaxTauii [8]. FTKC® Buknmkae nossy B KPOBI
ZoHopie CD34+ kniTuH, ane 3MeHLye MobinisaLito KniTuH,
wo ekcnpecytots CD44 ta CD31 y 3poposux oci6 [9] Ta
oHkoxsopux [10,11].

€ rinotesa, wo MKCO mobinisye cToBOYpPOBI KNiTUHK
[0 JiNsiHKM MOLIKOZXKEHHS MO3KY MiCnsi KpOBOBUMYBY,
BMMMBAK4M B TakMi cnocib Ha BigHOBHI npouecy. OauH i3
MOXIMBWX BIIMBIB CTOBOYPOBWX KIITVH Ha [iNSHKY ypaKeH-
HSt MO3KY — iX MiCLileBe HaKoMuU4YeHHs Ta AndepeHuiallis B
opraH-creumiyHi kniTuHr abo Lnaxom cekpedii paktopis
i3 NOTEHLHM HEPONPOTEKTOPHUM UM THLLIMM edheKTOM
[5]. Ha mogensx ilwemiyHoro Ta TpaBMaTUYHOTO MOLLKO-
[PKEHHS MO3Ky MOKa3aHO 3MEHLLEHHs 06’emy iHdapkTy,
iHinbTpaLii HelTpodinis i T-niMdounTis [12], 30inbLweHHS
nponigepauii Ta gudepeHuiauii KniTuH-nonepeHuKis
onirogeHapouuTis [13].

Pasom i3 uum, FTKC® y HepBoBiii cucTeMi YNHUTB
HeVNpONPOTEKTOPHY A0, BMWUBAE HA HEWPO- Ta aHrioreHes
[14]. Helporm kopw Mo3ky, CyBBEHTPUKYNAPHOI 30HW Ta MO-
304Ka ekcnpecytoTb peuenTop go N’KC®, Tomy nigsuieHa
ekcnpecis FKC® i noro peuentopa npu rinokcii Bkasye Ha
MOTEHL|HO HOBY CTPATETit0 BNMMBY Ha BiJHOBMNEHHSA MO3KY
npw iHcyneTi [15,16].

Y it po6oTi BMBYanm Yacosuii npodins edekTis FKCP
LLOZ0 MOSIBU HEPE3NAEHTHIX KITITVH, SIKi MOXHA BU3HAYMTU
K Me3eHxiManbHi cToOypoBi kniTuHu. MNepenbavaemo, Lo
mobinizauinti edektn N’KC® wopo cToBbYpoBUX KNITUH
MOXYTb MO3HAYMTUCS Ha 3MiHaX NePUreMaToMHOI iNsHKN
MO3KY.

Merta poboTu

[Jocnignty BANUB rpaHynoLnTapHOro KONOHIECTUMYIIO-
BasbHOro hakTopa Ha nosisy B AiNsHLi BHYTPILLIHHOMO3KO-
BOrO KPOBOBUIWBY HEPE3VAEHTHUX KITITUH, LLO NOTEHLAHO
MOXHa BU3HAYUTL SK Me3eHXiManbHi CTOBOYpOBi.

Martepianu i meToAM AOCAIAKEHHA

ExcnepumeHTy 3giicHunm Ha 128 wypax camusax niHii
Wistar, maca Tina — 200-215 r. TeapuHam mogentoBanu
OAHOGIYHMI BHYTPILLHBOMO3KOBWIA kKpoBOBUNUB (BK)
LUMSIXOM BBEAEHHS B MO30K ayTOJOrNiYHOI KPOBi 3 chop-
MyBaHHSIM CTaHOAPTU30BaHOI Mokanisauii rematomu.
[ns uboro TBapuHaMm nif Hapko3oM (TioMeHTan Harpito,
50 mr/kr, BHYTPILLHBOOYEPEBMHHO) PO3pi3any NonepeaHso
noroneHy LUKipy, pobunu TpenaHaLiiHuiA oTBIp AiaMeTpom
1,0 MM, BBoAMnM aytonoriyHy kpos B 06’emi 0,02 mn (6es
KoarynsHTiB; 3acTocyBanu 3aikcoBaHUI y pamui LUNpuL,
o6’emom 1,0 mn). lonky 3anuwanu 3adikcoBaHo, He
BWBOAMN 3 MO3KY, i Yepe3 10 XBUnuH NOBTOPHO BBOAMIMN
KpoB y TOMy camomy 06'emi. KoopanHaT BBEAEHHS KPOBI
B TONTOBHMIA MO30K pO3paxoByBanu 3a CTEPEOTaKCUYHUM
arnacom (L = 3,0-4,0; H = 4,0-6,0; AP = -1,0-3,0). lMicns
LbOrO TOMKY BUMyYanu, paHy 3alimBanu noniamigHum
inameHTom 2 USP, 3poLuyBanu po34uHOM NOBILOH-A0AY.
AyTonoriyHy KpoB Ofjepxxanu 3 XBOCTOBOI BEHU.
KOHTPOmbHi rpynu — TBAPUHY 3 EHETPYHOHOLO TPABMOKD
(MT) Ta iHTakTHI Wypwu. MT MogentoBany aHanoriYHUM
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METOZIOM: TpenaHaLiiHuiA 0TBip, BBEAEHHS ronku, ane 6e3
iH'eKLii KPOBi.

OTxe, y gocnimkeHHi chopmysan 4 rpynu: KOHTPOSb-
Ha iHTakTHa rpyna (n = 8), rpyna 3 T (n = 40), rpyna 3 BK
(n = 40), rpyna 3 BK i TKC® (BK/ITKC®) (n = 40). TeapuH
B OCTaHHIX TPbOX rpynax paHAOMHO MOAINMIM 3a N'sTbMa
TepMiHamu crnocTepexeHHs no 8 ocobuH (1, 3, 10, 30 i 60
no6m nicns onepadii). [KC® (rHuG-CSF, Sanofi) Beoaunm
nigwkipHo oauH pas vepes 1, 2 3 gobu nicns MoaentoBaHHs
BK'y no3i 50 mkr/kr.

LLlypiB BMBOAMMM 3 EKCMIEPUMEHTY, NoONepenHLo Hap-
KOTW3yBaBLUM TIOMEHTAIOM HaTpito B NneTarnbHin Aosi. dani
OTpUMYyBanu AOCTYN [0 CepLs TBApUH, BUKOHYBamnu iHTpa-
kapaianeHy nepdyasito (cisionorivHum posumHoM B 06'emi
200 mn, @ noTiM PO34MHOM, LU0 MICTVB 4 Y% chopmanbaeriay
T1a 0,9 % Hatpito xnopuay, 8 06'emi 200 mn, 4 °C). FonosHuiA
MO30K BUITy4aru Ta noMmiLLlyBanu y 0CTaHHin po3iuH (pH 7,4,
24op, 4 °C). BukoHaBLLM ABa hpOHTasTbHI PO3pi3n 3 KOXHOTO
TOMOBHOIO MO3KY, OAepXanu (pparMeHT! 3aBTOBLLKN 3 MM
(Ha piBHi Tpeky BBEOEHHS ronku). 3paskv MO3KY 3HEBOAH!O-
Banu B isonponaHoni, yLineHioBanu B napannacri (Leica
Surgipath Paraplast Regular). Y thpoHTansHmx 3pisax Mosky
3aBTOBLUKM 4 um iMYHOTICTOXiMIYHUM METOAOM BUSIBSMN
CD44, CD68 ta CD146 33 NpoTOKOOM BUPOOHMKA aHTMTIN.

Bukopuctanu muwaye MOHOKMOHAmNbHE aHTUTINO
npotn CD44 (Abcam, ab238464, CLUA); MuLLaye MOHOKMO-
HanbHe CD68 (Abcam, ab201340, CLLIA), kponsye nonikno-
HanbHe aHTuTIno npotv CD146 (Abcam, ab203118, CLLIA).
Yci nepBWHHI aHTUTINA 3acTocyBamv B po3seaeHHi 1:200.
MpoaykTv peakuii BidyanisyBanu 3a 4OMOMOIOK CACTEMM
JeTekuii Ha ocHOBI aiamiHoOeH3nauHy (EnVision FLEX;
Dako, Glostrup, [aHis). IHkybauito 3pisiB 3 aHTUTInamMu
3aiicHunm npu 24 °C (3 NnepBUHHAMM Ta BTOPUHHUMU NPO-
Tarom 20 xB i 10 XB BigMOBIAHO). K NO3UTVUBHWIA KOHTPOIb
BUKOPUCTanNM 3pi3u MO3KY LLIYPIB i3 NO3UTUBHOIO EKCIPECIED
6inka. [ins HeraTMBHWX KOHTPOIB BUKOHANN BCi NpoLieaypy,
KpiM 3aCTOCYBaHHS! NEPBUHHUX aHTUTIN.

Mpenapatu pgocnigunu nig mikpockonom Olympus
BX51, cchotorpadpyBanu umgposoto kamepoto Olympus
C3040Z00M, ouiH1nM 3a AOMOMOTOH0 NpOrpamHoro 3abes-
neyerHs Olympus DP-Soft 3.2 (Olympus, Tokio, AnoHis).

OuiHtoBanu akTUBHICTb NOSIBY HEPE3WAEHTHUX KITITWH
HaBkono BK 3a wkanot: 1 6an — BUABNEHO MOOAMHOKI
KNiTUHK; 2 6ann — rpynu KNiTMH HaBKOMO remMatomu; 3
6anu — MHOXVHHI CKyNYeHHs B reMaToMi Ta HaBKOIO He.

CraTncTMyHO pesynsTaTu onpawioBanyt B nporpami
StatPlus (7.0) (AnalystSoft Inc.). Bukopuctanu ogHo-
chakTopHui gucnepcinHnii aHania ANOVA 3 nonpaskoto
BoHgeppoHi. BiamiHHOCTI Mix rpynamm BBaxanu craTuc-
TWYHO 3HaYyLwwmu npm p < 0,05.

Yci maHinynauii 3 TBapuHamu 3AiNCHANMN, [OTPU-
Mytoumnchb Bi0eTUYHUX HOPM. [pPOTOKON eKCnepuMEHTY
3aTBepIkeHo Komicieto 3 nuTaHb GioeTUYHOI ekcnepTnan
Ta €TUKM HayKOBUX AochimkeHb HauioHanbHoro meany-
Horo yHiBepcuTeTy imeHi O. O. boromonbLs (npoTokon Bif
26.09.2022 Ne 160).

Pe3yasTati

JocnigXeHo CTPYKTYpHi 3MiHW HaBKONO remaTtomu B
TOfIOBHOMY MO3KY LypiB i3 BK i Tpeky BBeeHHS ronku y
TBapuH i3 MT.
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Puc. 1. IHcpinbtpaviis CD44+ kniTuH y AinsHui kpososunvey Yepes 1, 3 i 10 fi6 nicns mogenioBanHs BK (a, B, A) Ta BBefeHHs TKCO (6, T, e).
a, 6: 1 106a; B, r: 3 106a; A, e: 10 noba. 36. x400.
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3aranbHomopdonorivHi ocobnueocTi AinsHku BK:
yepes 1 poby nicns onepaLii 3apeecTpyBanm Tinbku KpOBO-
BUNMB; Yepes 3 106V BSIBIINM BENWK 3a AiaMETPOM KITiTHM
3 GnactonofibHM PeHOTMMNOM MO KOHTYPY rematomu;
yepes 10 gib —yacTkoBy enimiHaLlito remaTtomu Ta pemogae-
MIOBaHHS NEPUreMaToOMHOI AiNsHKW 3 aHrioreHe3oM; Yepes
30 ni6 kpoBOBMNMB Malke MOBHICTIO eNiMIHOBaHWI, a Ha
110ro MicLyi BUSHaUMM KNITUHHI Tsxi; Yepes 60 ai6 BusiBunm
03HaKM opraHisallii CTiHK/ NCeBAOKICTY, B ii NPOCBITI Takox

peecTpyBanu KNiTWHHI Txi, nooguHoki BnactonoaibHi kni-
TvHW. Y rpyni 3 MT vepe3 11 3 nobu BrU3HaUMNM opmeHi
€MIeMEHTY KPOBI N0 TPEKY BBEAEHHS FONKW; B OCTaHHi Tpy
TepMiHu dhikcyBanu nooguHoki abo apibHi rpynu bnacTono-
LIOHVX KMITUH Ha MicLi eniMiHoBaHWX epuTtpoumTiB. MNosiBa
TaKuX KNiTUH BiNnbll BUpaxkeHa nicns moaentoBaHHs BK,
Hix nicns MT Mo3ky.

Mig vac iMyHoOriCTOXiMiYHUX JOCTiAXEHb BUSBMEHO
CD44+, CD68+ 1a CD146+ KniTMHM y NepureMaToMHii

Zaporozhye medical journal. Volume 25. No. 6, November — December 2023
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ainsHui BK, a nicna MT — 1inbku CD44+. KniTuHu, wo

ekcnpecytoTb CD44+, yacrTilue i 3 6inbLUIOI IHTEHCUBHICTIO 2a 3p
MirpyBanu 4o AiNsHKW MOLUKOMKEHHS MO3Ky, Hix CD68+ N —
i CD146+ (puc. 1). Micna MT mosky crioctepirany nosiey

nooguHokux CD44+ knituH abo ix manux rpyn yepes 1, 3 25 I I

T1a 10 gi6 gocniay, a yepes 30 i 60 4i6 ix BusiBNANM pigko. Y .

rpyni 3 BK CD44+ kniTvHn peecTpyBany B yCi M'STb TEPMIHIB 2,0 = =
crocTepexeHHs; nik mirpauii — vyepes 3 i 10 ai6, a yepes

60 fi6 ixHa NMTOMA LWiNbHICTb JOCTOBIPHO 3MEHLIMNAch 15 {

Ban

(Tepmin 3 gobu npotn 60 fi6 —p = 0,01, 10 gi6 npotn 60 A6

-p=0,02) (puc. 2a). Mirpaujs CD44+ kniTuHu [0 rematomu

GinbLua nopisHaHo 3 MT (Yepes 3, 10160 a6 —p <0,01). Y 1,0

rpyni 3 BK/FTKC® gunamika mirpauii CD44+ KniTuH HaBkono

KpoBOBWNMBY NogibHa Ao Takoi y rpyni BK, ane yepes 1, 30 05 I I

i 60 i ixHs WinbHicTb Mirpauii meHwa (vepes 3 i 10 pid I

3HAYEHHS 3a LIKAOK — y Mexax CTaTUCTUYHOI MOXMOKK). 00 i

Omxe BK BUKIVKaB |H¢)|anpau||(2 CD44+ kniTH y MO30K, ' 1 3 10 30 60 oba

a MKC® 3MeHLLMB IHTEHCHBHICTb iX HAKOMNYEHHS.
KnituHu, wo excnpecytotb CD68 i CD146, BusiBnsnm mT KB KB/TKC®

Tinbkun y rpynax wypis i3 BK, a MT He Buknukana iHinstpa-

LLito KIiTUH 3 nopibHMM iMyHocbeHoTvnom. Y rpyni BK BigHoc-

Ho piako peectpysanu CD68+ i CD146+ knituHn y TepmiH 26 1,8

6inbLue Hix 10 aib nicns nowkomkerHs (puc. 3, 4). CD68+ T

KMITUHU BUSIBNSAW PiAKO, PiHULA 3a TepMiHaMu Jocnigy 16

CTaTUCTUYHO He 3HavyLwa (puc. 26). Mirpaujs CD146+ kni- 14

TUH Mara TeHaeHLito Ao 36inbLueHHs Ha 60 foOy nopiBHSHO

330 (p = 0,05) (puc. 28). Y rpyni 3 TKC® ix BusBnsnu Ha 1.2 T

3 poby mopentoBanHs BK i B HACTymHi TepMiHK (MOOANHOKi 10 T

abo gpibHMMK rpynamm). BctaHoBUNM TEHAEHLHO 10 iHTEH- =

cudbikaLi iHinsTpaLi KniTuHamm, LWo excrpecytoTs CD68+ 8 08 -
i CD146+, remaToM i [iNsHOK MOLUKOZKEHHS MO3KY Micns 06

MoBHOI enimMiHaLjii KoOBOBMNMBY MopiBHsIHO 3 rpynoto BK. 3a '

LUKaMo OLiHIOBaHHS LUiNbHICTb Mirpauii He BigpisHanach 0,4

y pi3Hi TepMiHm nicns BeegeHHs TKCO.

0,2 1
00 L —m—— - — —

06rOBOpeHHH 1 3 10 30 60 noba
BK cnpuynHsB icTOTHE MOLIKOAKEHHS MO3KY Ta MosiB
HEePEe3NAEHTHNX KMITUH, L0 3a eKCrpecieto CD}:M i CD1425/ m T K8 KBITKC®
MapKepiB NOTEHLINHO MOXHa BU3HA4YUTMN SK Me3eHXiMasb-
Hi cToBOYPOBI KNiTUHK. 3Baxatoun Ha Te, wo nicns MT y 28 20
MOLLKOPKEHOMY MO3KY BUSBMEHO Tinbku CD44+ knituHu, ' B
MpMMyCKaemo, L0 aTpaKLisi Me3eHXiMarnbHUX KNiTWH 3po- 18
CcTae 3i 30iNbLLEHHAM 06’eMy ypaxeHHs MO3KY. [leLLo cxoxi 16
TEeHAEHUIT onMcaHo Ha MoAeni iLeMivyHOro iHCyIbTy, ae
yepes 7 fi6 CD44+ kniTuHM aKTUBHO MirpyBan 4o AinsHku 14
Hekpo3y Mosky [17]. 12

Mopdbonoriuxi 0cobnmMBOCTI LyX KNiTUH yxe Nogi6Hi 10
o CD44+ kniTuH, Wo My BUSBUNK Y NepuoKanbHil § '
finsHui BK Ha 3 i 10 go6u. IpyHTyioumMch Ha pesynsTatax 0,8 -
aHaniy ekcnpecii Tinbku CD44, He MoxHa cneuudivyHo 0.6
ineHTVdiKyBaTN KOHKPETHY MOMYNALLiIO KMITWH i BU3HAYUTY
iXHIO ponb y peopraHisaLli NOLLKOmKeHOro Mo3ky. Binomo, 0.4
wo CD44 ekcnpecytoTb KNiTUHW, LLIO aKTUBHO MIrpytoTb. € 0,2 I
MiZICTaBM BBAXATY BUSIBMEHI HAMU KNITUHW HEOOHOPIAHOK
nonynsieto, ockinbku yepes 30 60 a6 nicris BK BoHn Man 0.0 - ? - ; _1 0 - 30 - 60 2062

BiAMIHHY MOPAONOrito Bif KMITUH, BUSHAYEHNX Y FOCTPOMY
nepiogi (giametp — 15-20 pm npotu 7-9 um, saepHo-Lmn- mnaT KB KB/TKCo®
TOMnasMaTtuyHe cniegigHoweHHs — 1,0:6,7 npotn 1,0:3,7).

€ pisHi AaHi Wo#o 3B'A3KY KMiTUH, SKi eKCNpecyoTb
p, A won Y pecy Puc. 2. Bnnue MKC® Ha BmicT CD44+ (a), CD68+ (6) Ta CD146+ (B) KNiTWH y AiNsiHLi KPOBOBUNMBY
CD44, i nowkomxeHHs mosky. Tak, CD44+ makpodaru B FONOBHOMY MO3KY LL{ypiB i3 BK. *: 0CTOBipHa piaHMLiA Mix rpynamu, p < 0,05.

YTURI3ytoTb remaTtomy i KniTuHHuiA getput [18], HerTpo-
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dinam i T-nimdountam CD44 HeobxigHWA ans iHDINb-
Tpauii B AingHku po3suTky 3ananeHHs [19,20]. MNig yac
[OCTIDKEHHS!, WO 3[IACHUNN, TaKOX BUSIBMNEHO aKTUBHY
iHpineTpavito CD44+ kniTWH y rocTpoMy nepiogi Ta 3MeH-
LLIEHHS TXHbOI LWiNbHOCTI B BigaaneHun nepiog nicnsa BK.
Xoua Makpodaru, Lo akTUBHO (haroLumuTyBanu KIiTuHHWNA
ZeTpuT i npoaykTv Aerpaaadii remornobiHy (cuaepodarn),
BWSIBMSANW i30MbOBAHO, BOHW HE eKCrpecyBanu Ha CBOIN
noeepxHi CD44. 3Baxatoun Ha iHTeHcuBHY nosisy CD44+
KNiTUH Y NepudokanbHin aingHui BK, moxHa npunyctuti
IXHIO pOnb Y pemMOoAENtoBaHHi cCame HaBKOMNULLHLOT TKAHUH
MO3KY, SIKy 3 NEBHUMM ODMEXEHHAMW MOXHA BU3Ha4aTn
K 30Hy oriremii. B okpemux JOCTiMKEHHSX NOKa3aHo: L
KIMiTUHU MOXYTb OyTW 3amnyyeHi 40 pO3BUTKY acTpOrniosy
Ta rnianbHoro pybLsi, OCKiNbkK akTUBOBaHI acTpoLuUTH Ta
rnianbHi KNiTMHU-NoNepeaHUKA Takox excnpecytots CD44
[21,22]. Y ubOMY KOHTEKCTI € AiaHi NP0 HeraTBHMI 3B’A30K
ekcnpecii CD44 3 HelipoHanbHOW AndepeHLiaLieto Kni-
TUH-NIONEPeaHVKIB HerpoHiB, DCX+ knituH [23].

IKC® Takox BuknukaB iHginbTpauito CD44+ kniTuH,
ane y BigfaneHuin TepMiH CNOCTEPEXEHHS iXHS LLINBHICTb
3MeHLwunacsl, npuwsuawmnacs nosea CD68+ i CD146+
knitvH. Bigomo, wo MKC® ctumynioe 36inbLueHHs remo-
noeTn4HMx cToBOypoBux knituH CD150+/CD48- kniTuH [8],
CD34+ [9] Ta Mac-1/Gr-1+ makpodbaris cenesiHk [24], ane

Puc. 4. MooauHoki CD146+ knitHu y AinsiHUi kposoBunmBy Yepes 30 fi6 nicns mogentoBakHs BK (a) i BBeneHHst FTKC® (6). 36. x400.

MOE 3MEHLUMTM NOSIBY KIITVH, WO excnpecytots CD44 [9].
Mpunyckaemo, wo MNKC® noaibHMM YuHOM CTMYIOBAB Mo-
sBy CD68+ makpodparis i CD146+ meseHximanbHWx cToBOy-
POBWX KNITWH, SiKi NOTEHLINHO MOXYTb AUEpeHLiitoBaTUCA
B eHAoTenianbHi KIiTUHW, a TaKoX, rinoTETUYHO, KOperyBas
iHMINBTPAL0 KMITUH, O aKTUBHO MIrpytoTb Ta eKCrpecy-
toTb CD44. 3rigHOo 3 KMiHIYHUMM JaHUMK, MICMS iHCYNBTY
B nepudepnyHii KpoBi 36inbLuyeTbes KinbkicTe CD146+
nonepeaHWKIB eHaoTenianbHUX KIiTUH, ane He BigoMo, Yu
NOTPannTb BOHW B AiNSAHKY YPaxeHHs MO3ky [25].

He3Baxatoun Ha HeBEMWKY iIHTEHCUBHICTb NMOSBU KITITUH
3 CD146+ imyHOChEHOTMNOM Y MepureMaTtoMHil LinsHLj
MO3KY LLYpiB, BUSIBMEHI TEHAEHLUT € NigrpyHTaM 4nst npo-
[OBXeHHs BMBYeHHs edpekTiB TKCP Ha enporeHHmin nyn
CTOBOYPOBMX KMITUH NPW IHCYMbTI.

OTxe, ineHTudikaLis Me3eHxiManbH1X cToBOYPOBKX
KIiTUH y Mo3Ky nicns BK € goBoni cknagHnm 3asgaHHaM. Bi-
[oMa BapiabenbHiCTb ekcnpecii knacTepis AeTepmiHaLlii Ha
MOBEPXHI KMITUH Pi3HUX NONYNALA fana 3amory igeHTudi-
KyBaTu NuLLE OKPEMI 3 HUX, 30KPEMA KIITUHW 3@ KOXHUM
okpemum CD-mapkepoM i3 Tpbox AocnimkeHnx. Pesynitatn
nokasanu cTumyntosansHui Bnnme FKCP Ha HakonuyeHHs
CD68+ i CD146+ kniTvH y AiNsHLI KPOBOBUIUBY, MOYMHA-
toun 3 3 1oBM Nicns MOLLKOAKEHHS MO3Ky. 3a eKCrpecieto
JOCTKEHNX MapKepiB iX MOXHa OxapakTepuayBaTu sk
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MOHOUMTK / Makpodary Ta mMe3eHximarnbHi cToBOYpOBI
KNiITUHW-NONEPEOHNKN EHAOTENIOLNTIB.

BucHoBKH

1. Tlicna nowKomKXeHHs MO3Ky nosiea B AiNsHUi
TpaBMU KNiTWH, Lo ekcnipecytoTb CD44, CD68 i CD146, €
ACMHXPOHHO. CD44+ kniTyHM ineHTUdDIKYHOTb Y BCi TEpMIHK
cnocrepexeHrHs (1-60 goba), a nosisa CD68+ i CD146+ y
nepuremMaToMHii AinsHui Bindysaetbes yepes 10 4id nicns
BK, pigko — B misHiLLi TepmiHu.

2. TKC® mogyntoe nosiBy B AinsiHUi NOLUKOMKEHHS
MO3KY KIiTUH, Wo ekcnpecytote CDG8 i CD146, Ta, nmo-
BipHO, 3MeHLUYe HakonuyeHHs CD44+ kniTuH y BigaaneHi
TEPMIHMN.

3. TKC® ctumynioe mirpauito Ta HaKOMUYEHHs Me-
3eHXiManbHNUX CTOBOYPOBUX KMITWUH Y MOLUKOMKEHI KPOBO-
BUMWBOM AiNsHKV MO3KY. Lie npu3BoamnTh 4O WBMALLIOTO iX
pEMOLENNOBAHHSI.

MepcnekTMBM nopanblumnx gocnimkeHb. Edextn
KC® Ha mirpavijto knituH go BK Ta ixHin 38'A30K i3 po3-
BWUTKOM rMianibHOro py6Lst HAaBKOMO remaTomMu, NpomyKLii
KniTMHamm pakTopiB poCTy Ta 3aKOHOMIPHOCTEN peMofe-
TtOBAHHS TKaHMHM MO3KY B FOCTPOMY Ta BifianeHoMy nepio-
[ax € akTyarnbHUMM Ta NoTPebyoTb 4OAATKOBOIO BUBYEHHS.
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Xapakrep 3MiH MOP$OAEHCUTOMETPUUHUX NapameTpiB
BEAMKOKAITUHHUX HEUPOHIB NapaBEHTPUKYAAPHOTO IAPa rinoTaramyca
npu restraint-ctpeci pisHoi TpuBanocTi

K. B. PomaHoBa®®°P, Q. B. lTaHueBa®**£ 0. M. KoneCHUKDAEF

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 3aTBEPAXEHHA CTaTTi

MeTa po60TK — BU3HA4NTM XapaKTep 3MiH MOPGOAEHCUTOMETPUYHIX NapaMETPIB BENMKOKNITUHHNX HEMPOHIB napaBeHTpuky-  Katouosi chosa:

NIAPHOTO siApa rinotanamyca B LypiB Ha 6, 15 Ta 21 TWKHI 0OMEXEHHS! XKUTTEBOTO NPOCTOPY. rinotanamyc,
Marepianu Ta metoaum. [locnimxeHHs 3giicHunu Ha 55 ctateBospinux Luypax-camusax niHii Wistar, akux noginunm Ha Yotvpwn ['LEMDZOHM’ cTpec,

rpynu: 1 (koHTponbHa) — 10 iHTaKTHUX TBapuH; 2, 3 i 4 — ekcnepumeHTanbHi rpynu no 15 wypis, Wo nepebyeanu B 0bMexeHoMy
npocTopi KNiTku npoTarom 6, 15 Ta 21 TwkHA BignoB.igHo. licns nonepeaHbOi CTaHAAPTHOI ricTonoriYHoi 06pOOKM BUMYYEHOTO
MO3KY LUYpiB Ha 5 MKM 3pi3ax i nicnsi 48-rOAMHHOTO 3aBapBreHHst ranoLiaHiH-xpOMOBUMI raryHamu 3a EAiHApCOHOM 3ajiicHniy  3anopisbkuii

iX MOPOAEHCUTOMETPUYHMIA aHania Ha Mikpockoni Axiolmager-M2 (Carl Zeiss, HiMeuunHa). 306paxeHHst BEMMKOKMITUHHIX ;"gé‘;“;_‘";s”‘n:';a& "
HelpoHiB napaseHTpukynapHoro sigpa (MBS) rinotanamyca, TonorpachiuHy HaNEXHICTb SIKUX BU3HAYAMMN 3 BUKOPUCTAHHAM CTe- o car cag’ ’
PEOTaKCMYHOTO aTnacy MO3Ky Lypa, OTPYMyBanu 3a JONOMOrOK BUCOKOMYTNMBOI Bineokamepu AxioCam-ERc 5s (Carl Zeiss,

HimeuumnHa) Ta 3anmcyBanu sik KOMM'HOTEPHUIA halin 3a 4ONOMOTot0 NporpamHoro 3abeaneyeHHs AxioVision 40V 4.8.2.0 (niugH3is  *E-mail:

Ne 3005339). KinbKicHi NokasHukW NMOLLi HEMPOHIB, iXHIX saep i saepeub, BmicTy reteporenHux OHK i PHK y ustonnaami knitvH, — gancheva_olga@i.ua
iXHIX siopax i anepusx ogepxany B HaniBaBTOMaTU4YHOMY PEXUMI 3@ JOMOMOTOH MPOrPamMHOro 3abe3neyeHHs 3 BiKPUTUM KOLOM

ImageJ (National Institutes of Health, CLUA).

PesynkraTi. Pe3ynstaToM XpOHIYHOTO CTPECY Yepes 0OMEXEHHS XMTTEBOTO MPOCTOPY, MANOPYXIMBICTb i CkNaaHi KOMyHiKaLiliHi
BiJHOCUHY Y LLYpiIB, ki 6, 15 Ta 21 TwxaeHb nepebyBanu B Ha3BaHWX YMOBaX, CTaN0 3MEHLIEHHS NIOLLi LMToNnasmm Ta sgep
BENVKOKNITUHHWX HenpoHiB MBS rinotanamyca npsiMo NponopLiiHO CTPOKY restraint-ctpecy (umtonnasmu ta sapa —Ha 18 % Ta
9 % Ha 6 TvxHi, Ha 40 % i 25 % Ha 21 TvxHi; Tinbku LuTonnasmm — Ha 23 % Ha 15 TwxHi). Mnowwa spepeLb HEMPOHIB NOPIBHSHO
3 koHTponeM 3BinbLuyBanacs Ha 31 % Ha 6 TxHi cTpecy, Ha 33 % — Ha 15, Ha 15 % Ha 21 TwxHi. BMICT HykneiHOBKX KuCnoT y
LmMTONNa3Max BenuKOKNITMHHUX HerpoHiB MBA rinotanamyca Lwypis y rpyni 3 6-TXXHEBUM 0OMEXEHHSIM MEHLLWIA 32 KOHTPOIb
Ha 39 %, i3 15-TwxHeBUM — Ha 34 %, Ha 21 TuxHI restraint-cTpecy — Ha 42 %. Y sigpax KnituH nicns 6 i 15 TKHIB 06MEXeHHs!
Lied MoKasHUK 3MEHLLYBaBCS Marke oaHakoBo (Ha 37 % i 35 % BignosigHo), TpuBane obMexeHHs (21 TWXaEHb) CNPUYMHANO
3MeHLeHHs Ha 41 %. Y sgepusix HepoHiB BMICT HYKMEIHOBMX KUCIOT 3MiHIOBABCS aHanoriyHo: B rpyni 6 TWxHiB 3adikcoBaHO
3MeHLeHHs Ha 40 %, nicns 15 TwkHIB — Ha 39 %, 21 TWkHSA — Ha 43 %.

BucHoBKuM. 3MiHM MOPCHOMETPUYHIUX NapaMeTpiB BENMKOKMITUHHUX HelpoHiB MNBA rinotanamyca Lwypis i3 TpuBanum oomMexeH-
HSIM JKUTTEBOTO NPOCTOPY Pi3HOCNPSIMOBAHI Ta 3anexarb Bif NOro TepMiHy. Lie noB’sizaHo 3 dyHKLioHanbHUMK 0cOBNMBOCTSMM
CTPYKTYPHUX KOMMOHEHTIB HelMpoHa (uuTonnaamu, sapa Ta saepus). 3i 30inbLUeHHAM CTPOKY 0OMEXEHHS KUTTEBOIO NpOCTOpY
BifOyBa€eTLCS NPOrPECMBHE 3MEHLLEHHS MO, LUMTONa3Mu Heipori MBA i ixHix sigep, ane 3binbLueHHs nnowi saepels. Bmict
HYKIETHOBMX KWCIIOT y CTPYKTYpax BENMKOKNITUHHIX HeipoHiB MBA rinotanamyca, Lo AOCAIAUN, Yepes TpuBanui CTpec y BCiX
TepmiHax (6, 15, 21 TWxAEHb) CTAaE MEHLUMM 3a 3HAYEHHS! KOHTPOIIO BinbLU HiX Ha TPETWHY. MOPIBHAHHS BMICTY HYKNeiHOBKX
KCNOT y LMTONNa3Mmi, sapax i SAepuUsX HEMPOHIB Y LLYPIB rpyn 3i CTPECOM Pi3HOI TPMBAMNOCTI NoKasano HesHayHe KOnWBaHHS
LIbOrO NOKa3sHMKa.

Pattern of changes in morpho-densitometric parameters of magnocellular neurons Key words:

of the hypothalamic paraventricular nucleus under restraint stress of different duration :ﬁ‘;‘r’m'agrizs

K. B. Romanova, 0. V. Hancheva, Yu. M. Kolesnyk rats.
The aim of the work was to define the nature of changes in morpho-densitometric parameters of magnocellular neurons of the  zaporozhye

hypothalamic paraventricular nucleus in rats at 6, 15 and 21 weeks of restricted living space. medical journal,

2023. 25(6), 535-540
Materials and methods. A total of 55 male Wistar rats aged 6-10 months were used and divided into 4 groups (1 — intact control, ©)

10 rats; 2, 3 and 4 — experimental groups of 15 rats each, which were in conditions of restricted environmental space for 6, 15 and
21 weeks, respectively). Morpho-densitometric analysis of 5-um-thick rat brain sections was performed after preliminary standard
histological processing and 48 hours of halocyanine-chrome staining by Einarson using an Axiolmager-M2 microscope (Carl Zeiss,
Germany). Images of magnocellular neurons of the hypothalamic paraventricular nuclei (PVN), which were topographically identified
according to the stereotaxic atlas of the rat brain, were captured using a highly sensitive AxioCam-ERc 5s video camera (Carl
Zeiss, Germany) and recorded as a computer file using AxioVision 40 V 4.8.2.0 software (license number 3005339). Quantitative
data on the area of neurons, their nuclei and nucleoli, the content of heterogeneous DNA and RNA in the cell cytoplasm, nuclei
and nucleoli were obtained in a semi-automatic mode using the open source software ImageJ (National Institutes of Health, USA).

Results. Chronic stress condition modelled in rats for 6, 15, and 21 weeks (limited living space, inactivity, and complicated com-
munications) resulted in a decrease in the area of cytoplasm and nuclei of magnocellular neurons of the hypothalamic PVN. The
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decrease was directly proportional to restraint stress duration: cytoplasm and nuclei by 18 % and 9 % at week 6 and by 40 %
and 25 % at week 21, respectively, and only cytoplasm by 23 % at 15 weeks. On the contrary, the area of neuronal nuclei was
increased by 31 % at 6 weeks of stress and 33 % at 15 weeks, and by 15 % at 21 weeks of stress compared to the control. The
content of nucleic acids in the cytoplasm of magnocellular neurons of the hypothalamic PVN in the group of rats with 6-week
restriction was 39 % less than in the control group, 34 % less than that in the group with 15-week restriction, and 42 % less than
that in the group of 21-week restraint stress. In the nuclei of cells after 6 and 15 weeks of restriction, the content was decreased
approximately equally by 37 % and 35 %, respectively, and long-term restriction (21 weeks) contributed to a 41 % decrease. In the
neuron nucleoli, the content of nucleic acids was changed similarly: in the group of 6 weeks, a decrease of 40 % was characteristic,
after 15 weeks — by 39 %, and after 21 weeks — by 43 %.

Conclusions. Changes in the morphometric parameters of magnocellular neurons of the hypothalamic PVN in rats with long-term
limitation of living space are characterized by time dependence and multidirectionality, which is related to the functional features of
the neuron structural components (cytoplasm, nucleus and nucleoli). There is a progressive decrease in the cytoplasmic area of
PVN neurons and their nuclei, while the nucleolar area increases with increasing length of living space limitation. The content of
nucleic acids in the studied structures of the hypothalamic PVN magnocellular neurons after prolonged stress at each time point
(6, 15, 21 weeks) becomes less than the control values by more than a third. Comparison of nucleic acid content in the neuron
cytoplasm, nuclei, and nucleoli shows a narrow range of variations in the parameters of the experimental group rats between different

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

periods.

lnoTanamyc, 3aMatoum ayxe HeBEnvKUA NpocTip, € Mic-
LleM KOHLeHTpaLjii HU3KW yTBOPEHb, KOXHE 3 SKUX Bigirpae
iCTOTHy ponb B iHTerpaLlii 6araTbox HEepOropMOHasnbHUX i
HenporymoparnbHKX NpoLeciB B OpraHiaMi TBapuH i Jiloaen.
HuHi foBeaeHo, LLO BiH € LIGHTPOM, SIKUiA peanidye eaHiCTb
HEpBOBOIO Ta ryMOPabHOMO MPUCTOCYBASBHIX MEXaHI3MIB,
KoopauHye HecneumdiyHy MobinisaLito cucTeM opraHiamy
LLOAO MpUCTOCYBAmbHOI iSNbHOCTI NPY MIHAMBKX YMOBaX
30BHILLHBOrO Ta BHYTPILLHLOMO cepefoBuLy,. [inotanamyc
— €BONIOLMHO KOHCEpPBATMBHWA EHOOKPUHHWIA iHTEpdeNC,
SKVIA MOB'A3YE LIEHTPaNbHWIA FOMEOCTaTUYHUIA KOHTPOMb 3
afanTyBHYMW PeaKLisiMW OpraHiamy LLMSXOM BUBITbHEHHS
TOPMOHIB | HEMPONENTILIB i3 YUCTIEHHVX MATVNIB HEAPOHIB [1].

[JoseneHo, Lo rinoTanamyc Bigirpae BupiwansHy
ponb B iHILitOBaHHI rOPMOHANbHUX Peakwiii Ha CTPECoBi
NoApasHy KK Yepes BiCh rinoTanamyc — rinois — HagHUPKOBI
3anoau (IMH3). MoB’3aHui i3 NpedpOHTaNBHOK KOPOKO Ta
niMBIYHMMK CTPYKTYpamu, 0cobrvmBo 3 MurganenodioHm
Tinom i rinokamnom, BiH A€ K LEeHTpanbHUA BY30rl, Lo
iHTErpye isionoriyHi acnekTn peakuii Ha CTpec, y AKUX
6epyTb yyacTb Kinbka MegiaTopiB, BKMKOYAKYM FOPMOHMU,
HeliponenTuay Ta HeMpoTpaHCMiTepy. 3rigHo 3 Lieto KOH-
Lienuieto, Micns cTpecoBoi cuTyallii rinotanamyc aktusye
[Ba LUNAXW: BereTaTuBHY HEpBOBY cuCTeMy Ta Bicb [TH3.
lMepLunn gie WBMALLE, BUBINBHAKMY agpeHaniH i Hopagpe-
HaniH 3 MO3KOBOTO LUapy HagHWPKOBWX 3ano3, a apyrun
Lnsx, Wo Aie NOBinbHile, NPU3BOAUTL A0 BUBINIbHEHHS
TTIIOKOKOPTUKOILIB 3 KOPW HAZHWPKOBYX 3203 [2].

Y peanisaLii nporpam cTpec-peakLii 6epe y4acTb Hu3ka
rinotanamiyHMx HeNpPOropMOoHiB, SK-0T AodamiH, cepoTo-
HiH, OPEKCWH, rpeniH, ANHOPIH, YPOKOPTWH, OKCUTOLIMH,
HeriponienTug Y, ranatid, pedosuHa P. BTim, kntovoBuMm
HeliponenTuaamu, LWo 6e3nocepenHbo MOAYITOTb peak-
Liito Ha cTpec, € KopTukoTponiH-punisuHr-ropmoH (KPT) Ta
apriHin-BasonpecyH (ABI). OcHoBHa CTpyKTypa MO3KY, B
AKIN BOHW CUHTE3YHTbCA, — rinoTanamyc i3 oro napaBeH-
TpukynsapHum (MBA) Ta cynpaontuytmum (COA) sppamu.
Obwuasa perynaTopy YAHATb i CUCTEMHUIA, | «MiCLIEBUINY»
BnnuB. [iloun NoKanbHO Ta MOTEHLiKYM edeKT OanH
ogHoro, KPI™ Ta ABI MatoTb HelipomogyntoBanbHU epekT
Ha HeypoHW-MilLieHi BriacHe B rinoTanamyci Ta Ha LieHTpu
MO3KY, LLIO pO3TaLLOBaHi BULLE i HUKYE Ta 3anyyeHi B pea-
ni3aito 3ararnbHOro aganTauiiHoro cuHapomy [3].

KoeH i3 ropMOHiB-perynsatopis CTpecy Mae BRacHi
NepeBaXHi NPOCTOPOBI Ta TMMYACOBI AINSAHKW BUBINbHEH-

Hs Ta Aii. Lle 4ae 3mory MO3koBi BroOpaTUCs 3i CNEKTPOM
npo6rem, Lo CNPOBOKOBaHi CTPECOM: Bifj HEranHoI yBaru,
yXBareHHs CTpaTeriyHMX pillieHb | MexaHiaMiB ix peaniaalii,
BaXXINMBWIX ANS BXKUBAHHS Y HARONVKYii nepcnekTuBi, 4O
30epiraHHs iHopmaLii Npo CTpecoBy cUTyaLito Ha BUNAZOoK
BUHUKHEHHS NOMIOHWX NOZA Y XWTT, | Lie NepCneKkTUBHO B
BigaaneHi ctpokn. OgHak Aii pisSHOMaHITHUX MegiaTopis
CTPECY Ha Pi3HMX PIBHSX MO3KOBUX LIEHTPIB MOBUHHI ByTy
OpraHi3oBaHi B CKOOPAMHOBaHY peakLito, L0 YCMilLHO pe-
ani3yeTbCa TiNbky 3@ yMOB ePeKTUBHOCTI Ta Y3rofKeHOCTi
poBoTy KNKHOBOTO ANPUrEHTA — rinoTanamyca, Aoro pPisHnX
3a CTPYKTYPOHO Ta (hyHKLi€E0 MarHo- (BEMMKO-) Ta napBoLie-
nonApHUX (ApiBHOKNITMHHKX) HerpoHis MBA [4].

He MeHLL BaxI1BOI0 YMOBOKO eqheKTUBHOCTI peanialji
CTpec-peakuii Ta ii 3aBepLUeHHs € CTaH aHTUCTPECOPHOI
cucTemm. ii Baxnneoro YacTVHOK BBAXAKOTb OKCUTOLIMHEP-
riuHy cuctemy rinotanamyca. OkeutoumH (OT) Bupobns-
€TbCA NepenyciM B OKCUTOLMHCUHTE3YBANbHUX HEMPOHAX
CO4, MNBA i popatkoBKX sAep Mk HUMKU. Excnepumen-
TanbHO BCTAHOBIIEHO, L0 BEMMKOKMITUHHI OT-HepoHn B
COA i MBA 3nebinbLuoro iHHEPBYOTb AiNsSHKM rinodisa Ta
nepenHLOro Mo3ky, a napeoLientonsipHi OT-HeiipoHu B MNBA
iHHepBYt0Tb CTOBOYP FOMOBHOMO MO3KY Ta CMIMHHUIA MO3OK.
Lli ogi nonynsuii OT-HeMpOHIB MatoTb LLiMbHi FiCTONOMYHi
1 cbyHKUiOHanbHI 38'A3ku [5]. Bigomo, wo cuctema OT
ranbMye CUMNaTUYHY aKTUBHICTb LUMSIXOM 3HUKEHHS! Npo-
CTPECOPHOro KOMMNOHeHTa 1 iHaykuii oci MMH3 saranom. €
yMmarno JaHux, Wo AatTb 3mory npunyctutu: OT Moxe
BMBINbHATUCS Y CUCTEMHMIA KPOBOTIK Mif BNAIMBOM rOCTPUX
cTpecopis [6].

Llono okeuToumHy Ta Ba3OMPECUHY 3ayBaxWMO: He-
3BaXal04uM Ha Pi3HOCTIPSMOBAHICTb iXHIX edekTiB (aHTu-,
npoctpecopHwi), y NBA rinotanamyca BoHu 3ae6inbLuoro
CVHTE3YHOTLCA B BEMUKOKITITVHHUX HEMPOHAX, MaKOTb Maiike
0fHaKoBi MOPHONOrivHi 03Hakw [7].

OTxe, MOXHa CTBEpAXXyBaTH, LLO MarHoLentonsapHa
HeyipoceKkpeTopHa cucTeMa rinotanamyca 3anyyeHa go
peanisauii cTpec-peakuii. Kpim Toro, € gokasu XpoHiYHOI
CTpec-iHAyKkoBaHOI MOPAONOri4YHOT MIACTUYHOCTI LIMX Hel-
POHIB, @ XPOHIYHE HANPYXEHHS CNPUYMHSE 3MiHW PO3MIpY
KniTuH i 3MiHy FTAMK-eprivHoi, ryTamatepriyHoi iHHepBaLyii.
Peakuis marHouenonspHoi cMcTeMM Bapitoe 3anexHo Big
Pi3HVX MapagurM XPOHIYHOTO BMMBY, NPW LIbOMY 3MiHM
€KCNpecii reHiB HewporinodiisapHMx NenTuais, cekpewii
nenTuais i mopdponorii BU3HaYaTb NepeayciM nicns iH-
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TEHCWBHOTO CTPECOBOTO BNIVBY, @ TPMBAre HaBaHTaXEHHS!
NpW3BOAUTL [0 BUPAXEHUX 3MiH EKCNpeCii reHiB, piBHIB
nenTuais i Nynis NenTuais, WO BUBIMbHAOTLCS [8).

AKTWBaLIil0 BENUKOKMITUHHUX HEVPOHIB BU3HAYaIOTb
y AesikvX, arne He B YCiX napagmrMax XpOoHIYHOrO CTpecy.
XpOHiYHi CTpecopu, Lo BKIHOYaoTb MoaynsiLito 6anaHcy
PiaVHY 11 eneKTponiTiB (HANPUKIag, rnepToHIHHIIA CONbOBMIA
PO34MH), AOCTOBIPHO 3BinbLuytoTh ekcrpecito ABIM i OT y
BEMMKOKMITUHHIX HEMPOHAX, LLIO CYNPOBOKYETHCS NigBULLIE-
HOH CeKpeLlieto nenTiay B CUCTEMHUIA KPOBOTIK. IHLLI mogeni,
BKITHO4A04M XPOHIYHWIA NEPIOANYHNIA CTPeC abo XPOHIYHMI
covjianbHWi CTPEC, He NPU3BOASTH A0 30iMNbLUEHHS ekcrpecii
MPHK ABI, a HaBnaku CnpuinHAOTb il 3MEHLLEHHS [9].

OTxe, BMBYEHHS MeXaHi3MiB BNIMBY COLlianbHOro CTpe-
Cy 3 0OMEXEHHSIM XXUTTEBOIO MPOCTOPY Ta MaNopyXMMBICTHO
(9K NpuKNag CKNagHoOro XPOHIYHOIO COLianbHOrO CTPECy) Ha
CTaH i MopoyHKLIIOHaNBbHI 0COBMMBOCTI BEMMKOKMITUHHUX
HelpoHiB MNB{A rinoTanamyca € akTyanbHUM, 3yMOBIIHOE
HEOOXiAHICTb 3[INCHEHHS eKkcrnepyMEeHTarnbHOro J0chi-
[PKEHHS! 3 MOAEOBAHHSIM KOMMIIEKCY HEraTUBHUX BNIMBIB,
OLHIOBaHHSIM AUHaMIKv 3MiH Big noJatky Aii CTpecopis Ao
¢hpopmMyBaHHS TUMOBWX O3HAK MaTOMNOTii.

MeTa po6otu

BusHaumtu xapaktep 3MiH MOpOAEHCUTOMETPUYHIX
napameTpiB BEMNUKOKMITUHHUX HENPOHIB NapaBeHTPUKY-
MISAPHOTO fApa rinotanamyca B LUypiB Ha 6, 15 Ta 21 TUXHI
0OMEXEHHS! KUTTEBOTO MPOCTOPY.

Marepianu i MeToAH AOCAIAKEHHA

EkcnepumeHTansHe 4OCHiMKEHHS 34iNCHUNM Ha 55 cTaTe-
BO3pinuX Lypax-camusx niHii Wistar Bikom 6-10 micsuis.
TeapuH yTpmyBanu y Bieapii 3anopi3bkoro AepXaBHOro
MezVKo-thapMaLeBTUYHOTO YHIBEPCUTETY 3a TeMnepaTypu
nosiTps 20-25 °C, ceitnosuit aeHb — 7.00-19.00, 3 BinbHUM
ZOCTYNoM A0 ixi Ta Boaw.

LLlypis noginunu Ha YoTupu rpynu: 1 — NOPIBHANBHOMO
koHTponio (10 iHTakTHWX wypis); 2, 3 Ta 4 rpymn — no 15
TBapWH, SKUM MofentoBany restraint-ctpec 0bMexeHHsaM
XUTTEBOIO NPOCTOPY KIiTKW (HOpManbHuiA poamip — 350 cm?)
Ha 40 % (210 cm2) npotsrom 6, 151 21 TxHiB; 0OHOYACHO B
KniTui nepebysanu 5 ocobuH. [ins CTBOPEHHS AOLATKOBKX
CTPECOPHUX Herapasazis i A5 ranbMyBaHHs npoLecy agan-
TaLlii KOKHOTO TVXHS ABOX LLYPIB 3 IPynu NepemillyBani B
iHLLY KIITKY B MeXaXx rpynu.

Y Bignosigri Tepmitu (6, 15 Ta 21 TwxaeHb) LWypiB
BUBOAMUMN 3 €KCMEPUMEHTY LWSXOM OZHOMOMEHTHOT
[Jekanitaji nig Hapko3oM (TioneHTan Harpito 120 mr/kr BHy-
TPILLHEO04EPEBUHHO). [OMNOBHWIA MO30K HEraHO BUAMan,
npomusanu B xornogHomy 0,9 % posumnHi NaCl ta chikcyBanu
B po3umHi byeHa npotsrom 1 gobu. Ha gpyry noby nicns
[BOrOAMHHOTO BiAMMBaHHS hikcatopa B MPOTOYHIN X0nog-
Hi BOAI MO30K NPOBOAMNM Y BUCXIOHWX KOHLEHTpaLisx
eTaHony (50 %, 60 %, 70 %, 80 %, 90 %, 96 %, 100 %-1
100 %-2), posunHax etaHon 100 % + xnopodopm 2:1, eTa-
Hon 100 % + xnopodopm 1:1, etaHon 100 % + xrnopocopm
1:2, xnopocpopm, xnopogopm + napannact (MkCormick,
CLA) 1:3 (t = +37 °C), Ha 1 roguHy nomiany B pigkun
napannact (MkCormick, CLLA) (t = +56 °C). 3aBepLuyBanu
(ikcaLieto B napannacTosi Grioku.
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Figure 27

Interaural 7.12 mm

Bregma -1.88 mm

Puc. 1. TonorpachiyHe posTallyBaHHs MarHoLenionspHux Heipois MBA ta COA B rinotanamyci [9].
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Puc. 2. MarHouentonsipHi HeitpoHy MBA rinotanamyca Lypis KOHTPOmbHOI rpynn. 3abapsneHHs

3a EitHapcoHoM, 36inblueHHs x40.

[1ns BU3HaYEHHS xapakTepy 3MiH KinbKiCHIX NOKa3HWKIB
MOLLi HeNpOHa, 1oro siapa Ta saepLs, BMICTY B LUTONMa3Mi
HeWpoHa, SApi Ta SAepLi HYKNeiHOBKX KUCMOT (reTeporeH-
Hux OHK i PHK) Ha potauiiiHomy mikpotomi Microm-325
(Microm Corp., HimeyunHa) rotysanu cepiiiHi (ppoHTansHi
3pi3n rinoTanamyca 3aBTOBLUKM 5-6 MKM. 3gincHunu
CTaHAapTHY FCTONOriYHy MiAroToBKy Ans 3abapBneHHs:
fenapadiHisaLito Ta perigpatadito. Micns uboro ckenbus
3 CepilH1MK 3pi3amm NepeaHbOro rinoTanamyca npoTaroM
48 ronuH 3abapenioBany rarnoLliaHiH-XpOMOBUMY ranyHamu
3a EitHapcoHom. 3abapBneHi 3piav BUBYanu y BUAMMOMY
cnekTpi Ha mikpockoni Axiolmager-M2 (Carl Zeiss, Himeu-
ymHa). TonorpadiiuHy igeHTUdIKaLito BENUKOKNITUHHUX
Heviporis MBA rinotanamyca 3giicHUNM 3a [ONOMOroH
CTEepeoTaKCUYHOro atnacy Mo3ky Lypis (puc. ).

[ocnignnm He meHLwe Hix 180—200 HEAPOHIB i3 KOXHOT
cepii. Bigeodparinu, Lo ofepxanu, onpaioBanu B iHTe-
paKTMBHOMY pexuMi. [ns Lboro B 30Hi, L0 TonorpadgivyHo
BiANOBiAa€e po3MiLLieHHto MBA, BU3Ha4Yanm BENUKOKMITUHHI
HEVIPOHY 3 YiTKUMM Mexamu LuTonnasmu, sapa i sgepelb
(puc. 2) Ta BUZINANKM ix Ans aBTOMATUYHOrO 0OpaxyHKy B
nporpami Lucpposoro aHaniy Image J (National Institutes of
Health, CLLA). O6uncntoBanu MOpGhOMETPUYHI apameTpm
HeMpOHiIB (MKMZ2) 3a NonepeaHLO 3aaaHNM nporpami ckei-
niHrom, Lo Aae 3Mory nepepaxysari nikceni B MkM2. Tak
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Tabauusa 1. MopchomMeTpuyHi napameTpu BENUKOKMITUHHUX HelipoHiB MBA
rinotanamyca LUypiB ekcrnepuMeHTanbHUX rpyn, Mkm2, M £ m

Tpynu wypis

1 rpyna (koHTporb, n = 10)

(
2 rpyna (6 TvkHiB 0BMeXxeHHs, n = 15)
3 rpyna (15 TxHiB 06MexeHHs, n = 15)
4 rpyna (21 TxaeHb 0BMexeHHs, n = 15)

Mnowa Mnowa

uuTOoNnasMu anpa

339,20+ 13,40  146,83+3,24 54,22 +3,94
279,51 £+ 14,45" 133,89 + 3,81 71,09 + 2,86"
260,31+ 7,78 14552 +£2,65%  72,22+221"
204,52 +5,68'2° 110,80 £2,95"'%° 62,34 + 2,26%°

L P, < 0,05 — AOCTOBIPHA Pi3HILIA MOKA3HNKIB EKCTIEPUMEHTANBHIX TPYM LOAO BiAMOBIAHMX
napameTpiB KOHTPONbHOI rpynK; % pg, < 0,05 — BiporiaHa pisHMUA nokasHmKiB rpyn 15 i 21 TvxkHA Wwofo
BIANOBIAHMX NapameTpiB rpynk 6 TukHiB; % pg, < 0,05 — fOCTOBIPHA Pi3HMLIA NOKasHMKIB rpynn 21 TKHA
LLOAO BiANOBIAHWX NapameTpiB rpynu 15 TUXHIB.

Tabanua 2. [leHCMTOMETPUYHI NapaMeTpy BENMKOKNITUHHUX HeipoHiB MBA
rinotanamyca Lypie 3 ekcriepuMeHTanbHux rpyn, YO /MkmZ, M+ m

Tpyny wypis

1 rpyna (koHTponb, n = 10)

(
2 rpyna (6 TvxHiB 06MexeHHs, n = 15)
3 rpyna (15 TvxHiB 0bmMexeHHs, n = 15)
4 rpyna (21 TvxgeHb o6MexeHHs!, n = 15)

Bwmict Bwmict Bwmict
HyKneiHoBUX HyKneiHoBUX HyKneiHoBUX
Kuenor KUCNOT Yy AApi | Kucnot

y uuTonnasmi HENpoHIiB y afepuax
156,8+0,7 146,8+ 0,6 137,2+0,6
95,5+0,9' 92,0+0,8' 81,9+0,5"
103,0£0,7'2 95,4 +0,5'2 83,410,472
90,7 +£0,8"2° 86,0 £0,9'2° 77,710,528

L P, < 0,05 — AoCTOBIPHA Pi3HNLIS MOKA3HNKIB EKCTIEPUMEHTANBHIX TPYM LOAO BiAMOBIAHMX
napameTpiB KOHTPONbHOI rpyn; % pg, < 0,05 — BiporiaHa pisHMUA nokasHmKiB rpynn 15 Ta 21 TvxHiB
LIOA0 BifNOBIAHNX NapameTpiB rpyni 6 TuxkHiB; *: pg, < 0,05 — AOCTOBIPHa PisHNLIA NOKA3HWKIB rpynM
21 TWXKHA LLOAO BIANOBIAHWX NapameTpis rpynu 15 TxHiB.
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BU3HAYMNM MIOLLY 1 eKBIBANEHTHUN diamMeTp KNiTWH, IXHIX
A0ep, saepeub i uATonnaamu, a Takox AeHCUTOMETPUYHI
XapaKTepPUCTUKU: ONTUYHY TYCTUHY (B YMOBHWX OQUHULSX
OMTUYHOI TYCTUHU — YOOF) a4ep, aaepeub i uuTonnasmm
KIITVH, LLO 3yMOBMEHi PIBHEM HAKOMWYEHHS HYKNEIHOBUX
KMCTOT Y nrowwi cTpykTypu (YO_/MKM?), aky focrignmn. Ti
po3paxoByBanu 3a hopmynoto: C=1D /S, ge ID —onTnyHa
TYCTMHA HYKIEIHOBMX KCMOT, L0 XapaKTePU3Ye iXHIO KOH-
LieHTpaLito B 3pisi agpa knitum (YO, ), S — nrowa snpa
HelpoHa, MKM?.

PesynbtaTy, Lo ofepxanu, onpavioBarni, 3acTocyBaB-
LUK NaKeT NPUKNagHWX i cTaTueTniHuX nporpam Excel 7.0
(Microsoft Corp., CLLA) Ta nporpamy Statistica for Windows
13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J). Po3paxy-
Banu cepeaHe apudMeTnyHe 3HadeHHs y Bubipui (M), oro
AMcrepcito Ta NOMUIKY cepeaHboro (m). Ans ouiHoBaHHS
[OCTOBIPHOCTI BiAMIHHOCTEN pe3ynbTaTiB AOCiAXEHb B
€eKCnepMEHTaNbHIX | KOHTPOMbHIVA TPy LLYPiB BU3HAYMMN
koediuieHT CTbtoaeHTa (t). BiporigHumu BBaXanu sHadeH-
Hel, Ans skux pg, < 0,09.

Pe3yasTati

AHani3 L poBmX AaHMX, LLO OTPUMAnK nig Yac CTaTucTuy-
HOrO OMpaLloBaHHS BiAe03006paeHb BENMUKOKITITUHHUX HEW-
powis MNBA rinotanamyca LwypiB ekcrnepymMeHTanbHUX rpyn,
MoKa3aB: NIoLLa iXHBOT LIUTONMNa3My 3MEHLLYBarnacs npsiMo
MPONOPLHO CTPOKY restraint-cTpecy, 3okpema Ha 18 % Ha 6
TUXHI, Ha 23 % —Ha 15, Ha 40 % — Ha 21 TUXHI 0OMEXKEHHS!
KMTTEBOTO MPOCTOPY. 3ayBaXVMO, L0 NOKA3HWKN MIOLL
HEVIPOHIB Y LLYPIB YCiX TPbOX EKCIEPUMEHTAMNBHYIX rpyr A0-
CTOBIPHO MEHLLI LLOA0 KOHTPOMH0. MiXrpynoBe nopiBHSHHS
B MeXax eKCriepuMeHTanbH1X rpyn nokasano, Lo nroLi
umnTonnasm Heponis MNBA rinotanamyca Lwypis rpynm 6 (2
rpyna) Ta 15 (3 rpyna) TUXHIB BipOrigHO He Biapi3HANMCS.
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OpnHak Br3HauMnmM TEHAEHL0 40 3MEHLLEHHS: NOPIBHAHHS
3 rpynoto 21 TwxHS (4 rpyna) nokasano 3MEHLIEHHS Y HUX
nokasHuka Ha 27 %, a pisH1Ls Mix wypamu i3 rpyn 15i 21
TxaeHs ctaHosuna 21 % (mabr. 1).

3BepHynM yBary Ha 3miHW NroLi S4ep BENWKOKITi-
TWHHUX HelpoHis MNBA rinotanamyca. Bonn Tak camo, sk
i MNoLi TXHIX LMTONNasM, CTaBanm MeHLWUMM NOPIBHAHO
3 KoHTponem Big 9 % Ha 6 TkHi 80 25 % Ha 21 TxHi
CTpecy Yepe3 0OMEXEHHS KUTTEBOMO NPOCTOpy. 3asHaum-
MO, LLIO Ha 15 TWXHI po3Mipy siaep HepOHiIB BignoBigany
3HaAYEHHSIM KOHTPOMtO, ane Hagani obMexeHHs cTaBano
BaromM1M YYHHWUKOM 3MEHLLIEHHS NITOLL SAEP KMITUH Maiixe
Ha uBepTb (mabn. 1).

Xoya nnowi yutonnasmu Ta saep 3MeHLyBanucs
MpSIMO NPOMOPLIHO CTPOKaM CTPECY, LLIOAO NAOLLi sAepeLb
Hemporis MBA wwypis 3achikCyBanm iHLLY 3aKOHOMIPHICTb Mo-
PIBHSIHO 3 KOHTPOMBHVMM JaHUMK: 36inbLueHHs Ha 31 % npu
6 TMxHAX cTpecy, Ha 33 % npu 15 TKHSX, @ 21-TUKHEBUIA
CTPEC CMpUYMHSB [OCTOBIPHE 30iNbLIEHHS NMOLL saepeLb
Ha 15 %. Taki 3MiHV1 Manm cTaTUCTUYHY 3HaYYLLICTb, 30Kpe-
Ma Mg yac 3icTaBMeHHs NOKa3HUKIB NMOLLi sgepeLb rpynu
6 TWXHIB i3 rpynoto 21 TWXKHSA B OCTaHHIX BU3HAYMUIIN 3MEH-
weHHs Ha 12 %, a nopiBHsABLLK 15- | 21-TUXHEBWIA BNNKB,
3acpikcyBanm 3ameHLLeHHs Ha 14 % (mabn. 1).

OTxe, 3MiH1 MOPGHOMETPUYHUX MapaMeTpiB Benu-
KOKNITUHHMX HenpoHiB MBA rinotanamyca B LwypiB i3
TpMBaNMM 0BMEXEHHSM XWUTTEBOTO NMPOCTOPY NoKasanu
YiTKy 3anexHiCTb Bifi TEPMIHIB i Pi3HOCMPAMOBAHICTb, LLO
MoB's3aHa 3 OYHKLiOHANbHYMK 0COBNMBOCTAMYM CTPYKTYp-
HWX KOMMOHEHTIB HeyipoHa (LuTonnasmu, sapa Ta saepus).
3ayBaxVMO: SKLIO PO3MIp LMTONNa3Mu HempoHa Ta 1oro
siapa 3MiHoBaBCA B Oik 3MEHLLEHHS! 3 TOJOBXEHHSIM CTPOKY
CTpecy, To nroLla saepeLb 36inbLuyBanacs.

Baxnueuii i [OCTOBIPHWIA MOKA3HMK (DYHKLOHANBHOI
AKTUBHOCTI HEPOHA — BMICT | KOIMBaHHS! B A0T0 KOMNapT-
MEHTaxX HyKNeiHOBMX KMCIOT, WO MpeacTaBneHi retepo-
renHummn OHK (B Aapi, saepusx) i PHK (B sapi, sgepusx i
uuTonnasmi). [leHcUToMeTpUYHI napameTpwm, LLO XapakTe-
py3yBany Li KiNbKiCHI NOKa3HWKY (30Kpema OnTuYHa rycTvHa
B LUMTONNa3mi, sapax i saepusx), Manm ogHOCNpPSIMOBaHI
3MiH B BiK BIpOTiAHOTO 3MEHLLEHHS! MOPIBHSIHO 3 KOHTPOMEM,
i Li 3MiHM Maiike OJHaKOBI.

Y BenUKOKNITUHHUX HerpoHax MNBA rinotanamyca wy-
piB excrnepyUMeHTanbHIX rpyn LMdpoBUI aHani3 nokasHukiB
BMICTY HyKIEIHOBMX KUCTOT NOKa3as: y rpyni 3 6-TKHEBUM
0BMEXeHHAM Liel mapameTp y LTonnaami KnitTuH MEHLLINA
3a KOHTpOnb Ha 39 %, 15-TkHeBUM — 34 %, Ha 2 TKHI
restraint-ctpecy — Ha 42 % (mabn. 2).

BMiICT HYKNEeTHOBKX KUCMOT Y SApax BENMUKOKMITUHHUX
HenpoHis MBA rinotanamyca Lwypis nicns 6 Ta 15 TwxHiB
0BMEXEHHSI KUTTEBOTO MPOCTOPY NOPIBHSHO 3 KOHTPONEM
3MeHLLYyBaBCs Maixe oaHakoBo — Ha 37 % i 35 % signo-
BiOHO, a TpuBane obMexeHHs (21 TKAEHb) CNPUYMHANO
iCTOTHiLLE 3MeHLUeHHs — Ha 41 %. Y snepusix HeipoHiB
BMICT HyKIEIHOBWX KVCIOT LLOAO KOHTPOIbHUX NOKa3HWKIB
3MIHVBCS aHanoriYHo: B rpyni 6 TWXKHIB 3adpikcyBanu 3MeH-
LeHHst Ha 40 %, nicnst 15 — Ha 39 %, nicna 21 TUxHSA — Ha
43 %. TNopiBHAHHSA YCiX TPLOX MOKA3HWKIB BMICTY HyKmei-
HOBUX KUCMOT (y LMTONMa3Mmi, sapax i saepLsx HEMpOHIB)
y MeXax ekCrnepuMeHTanNbHIX rpyn i3 PisHUMK TepMiHaMK
nokasaro He3HayHe KOMNMBaHHSs, B cepefHbomy Ha 4 %.
Lle € Barommm cBi4eHHsIM ranbMIBHOTO BMAVBY TPUBANOrO
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CTPECY HU3bKOT IHTEHCUBHOCTi (OBMEXKEHHS KUTTEBOTO NPO-
CTOpY, ManopyxJMBICTb i CKNaaHi KOMYHikaLliiiHi BIGHOCUHM
y TBapWH) Ha CUHTETUYHY aKTUBHICTb BENUKOKIITMHHUX
HevpoHis NBA rinotanamyca (mabn. 2).

06roBopeHHA

Ha neplwwmx eTanax JOCMIMKEHHS BU3HAYWMIU: TpuBane
CTPECOpHEe HaBaHTaXeHHS, LU0 CKMaaanocs 3 KOMMIeKcy
HU3bKOIHTEHCUBHIIX HaNpYXeHb, He BUKMMKano dhatanbHux
HacriaKis Ans TBapyHK, ane nocTynoso hopMyBasno CymMm-
TOMOKOMIIEKC, XapakTepHuii Ans 6araTbox «XBopoo LBi-
ni3auii», 30kpemMa [10 CTIKOro NigBMLLEHHS apTepianbHOro
TUCKY, KONMBAHHS Macu Tina, NOpyLUEHHS TOPMOHamNbLHOMO
6anaHcy, metaboniynnx poanagis [10,11].

3a3Haunmo, Lo GinbLUICTb AOCTIAHVKIB | HAYKOBLB, SIKi
3MICHIOTb EKCNepUMEHTarbHI LOCTIMKEHHS cTpecy abo
KMiHiYHi CNOCTEPEXEHHS 3@ XBOPUMU 3 Hacnigkamu cTpe-
cy (pi3HMX HO30MOrYHMX POPM), BU3HAYAKOTb OMMUCAHNIA
CYMMTOMOKOMMIIEKC, SIK TOW, LU0 (hOPMYETLCS HanYacTille
[12,13,14].

Mig yac excnepMMeHTaNbHOMO SOCHILXEHHS, WO
3AINCHUIN, MW He TiNbKM (ikCyBanu i BUB4aNM CUMMTOMM,
L0 hOPMYHOTLCA, @ NPOCTEXMAM AnHAMIKY MOPOGYHKLi-
OHanbHUX 3MiH FOMOBHOTO pearisatopa Ta koopauHaTopa
HEenporymopanbsH1x 3MiH Npu CTpeci — rinotanamyca.
Hapani nokasanu, Lo Ha 6 TWXHi 0OMEXEHHS XUTTEBOMO
MPOCTOPY Yepes3 MaropyxnMBICTb i coLianbHi Herapasam B
LLYpiB 3 eKCrepUMEHTarbHUX rPyn BifOYBAETHCA KONMBaHHS
METPUYHUX XapaKTEPUCTUK HENPOHIB | IXHIX CTPYKTYp Ha TR
3HWKEHHS BMICTY HYKIMETHOBWX KUCMOT.

B yHikanbHOMY ekcnepumeHTansHOMY LOCRiMKEHHi
rpynu HaykoBuis Jeffrey G. Tasker et al. Bu3Haumnu oco-
6nmBICTb rinoTanamo-HeviporinodisapHoi cuctemm — Bpa-
Xatody MopdonoriyHy 1 isionoriyHy NNacTUYHICTb, WO
BWSIBMSETLCS B yMOBAX NOCTiiHOI NOTPE6W B ropMOHaXx (y
nepiog nakTauii Ta XPOHIYHOTO 3HEBOAHEHHS), IMOBIPHO,
TMBHOI CekpeLii BiANOBIAHO A0 MNOCTYMOBOTO BUCHAKEHHS
HepoCeKPETOPHMX pe3epBiB. ABTOPU LOBENW, WO Ui
afjanTauii BKMIoYalTb AMHaAMIYHI MOpdonorivHi 3miHK
HeNpOHanbHO-TMianbHUX 3B'A3KIB Y BEMMKOKIITUHHIX SApax
rinotanamyca i 36iratoTbCs 3 CUHaNTUYHUMM NepebyaoBamu.
[locnigHnky nokasanu, Wo NnacTUYHICTb rinoTanamo-Heii-
porinodhizapHoi c1cTeMH y BiANOBIAb Ha XPOHIYHI Npobnemm
€ BaraToBMMIpHOO — Bif, MOPHONOriYHOT pECTPYKTYpu3aLlii
[0 3MiH B eKcrpecii Ta (yHKLii iOHHWX KaHaniB, CryXuTb
Ans (hopMyBaHHS eNeKTPUYHOI aKTUBHOCTI, LU0 HeobXxiaHa
ANA NATPUMKN BUBINbHEHHS FOPMOHIB B YMOBaX MiHIMBWX
cpisionoriunmx notpeb [15].

Ha BiamiHy Big usoro, B pobori |. Simic et al., siki
ZOCRiAMMM HaCMioKM XPOHIYHOT NemxocoLianbHoi i3onsuii,
MoKasaHo HW3Ky Ae3afanTUBHWX 3MiH Y NiMOIYHNX CTPyK-
Typax MO3Ky, BKIHOYaKUM rinoTanamyc, Lo perynoTb
akTBHICTb oci MMH3 [16].

OTe, y YICNEHHNX JOCTIIKEHHSIX, 30KpEMA | HALLOMY,
MoKasaHo: BMMB XPOHIYHOMO CTPecy Ha BEMWUKOKNITUHHI
HerpoHw MBS rinoTanamyca 3anexHo Bif IHTEHCUBHOCTI,
TpUBanNoCTi, hyHKLiOHANLHOCTI (riMOKCisl, KPOBOBUINMB, CO-
NbOBE HABAHTAXeEHHS, NePeoXornomkeHHs) abo AucyHKL-
OHanbHOCTi (iIMMOBini3aLlisi, coLianbHi KOHGNIKTY, BUMYLLEHI
CTaHu1) MOXYTb MOCKIOBATY NPOAYKLLH0 HerporinodizapHuxX
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nenTuaiB BENMKOKNITUHHAMK HeMpoHamK, 3BinbLuyBaTu
iXHi po3Mip, NOCMMOBATK CUHANTUYHY NAACTUYHICTb
TOLLIO, @ TAKOX CMIPUYMHATM 3BOPOTHI HacnigkW. Pesynetar
3anexaTume Big MoZanbHOCTI, TPMBANOCTi, IHTEHCUBHOCTI
Ta Buay cTpecopa. ba GinbLue, € okpemi Jokasu, Lo CTpe-
COBa aKTMBALs BENVKOKMITUHHUX HEWMPOHIB BinbyBaeTbCA
B YMOBaX rOMEOCTaTU4HNX CTUMYIIB Yepes iXHI0 MPUpOaHY
CMpsSIMOBAHICTb HA FOMeOCTaTUYHY BiZNOBiAb, @ AUCTPECH
yepesd HedisionorivHi HanNpyXeHHs perynstopa MoXyTb
NPV3BOAMTY 0 HEBIAMOBIAHOCTI CUCTEMM NPEACTABNEHUM
HEeNpUPOZHWM BUKMWKaM Ta MPOrpecyBaHHI0 Helpoaere-
Hepauii [17].

BucHoBKU

1. 3MiHM MOPHOMETPUYHIX NapaMeTPIB BEMUKOKi-
TWHHWX HelporiB MNBA rinotanamyca B LLypiB i3 TpMBanM
0OMEKEHHSIM XMTTEBOMO NPOCTOPY PI3HOCTPSIMOBaHI Ta
3anexarb Bif 1i0ro TepmiHy. Lle noB’s3aHo 3 yHKLioHanb-
HUMW OCOBNMBOCTSAMM CTPYKTYPHIX KOMMOHEHTIB HEMPOHa
(umTonnasmu, sapa Ta saepus).

2. 3i 30inbLUEHHAM CTPOKY OOMEXEHHS XUTTEBOIO
npocTopy BiAOYBaETLCS MPOrPECHBHE 3MEHLLEHHS MITOLL
uuTonnaamu Herporis MBA i ixHix aaep, ane 36inbLeHHs
nrowi sgepeLb.

3. BMiCT HyKn€eTHOBMX KUCMOT y CTPYKTYpaXx BENMKOKITi-
TWUHHUX HelpoHiB MNBA rinotanamyca, Lo gocnigunu, Yepes
TpuBanuit CTpec y BCix TepMiHax (6, 15, 21 TwxaeHb) cTae
MEHLLIMM 38 3Ha4YEHHS KOHTPOMHO BiMbLL HiX Ha TPETUHY.

4. TIOpiBHAHHS BMICTY HYKMEIHOBKX KWUCMOT Yy LUTO-
nnasmi, sapax i AAepLSX HEMPOHIB Y LLYPIB rpyn 3i CTPECOM
Pi3HOI TPMBANOCTi NOKa3ano He3HayHe KOMMBaHHS LibOro
MoKasHuKa.

diHaHCcyBaHHA

AOCAAKEHHS! BUKOHAHE B pamkax HAP 3anopisbkoro AepxaBHoro
MEAUYHOTO YHIBEPCUTETY: «POAb NENTUAEPTIYHMX CTPYKTYP
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L0 iHAHCYETbCA 3 AEPXABHOTO BIOAXKETY, AEPXPEECTPpaLs

Ne 0117U002579 (2017-2019).

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

Haaifwaa po pepakuii / Received: 29.09.2023
Nicas poonpautoBanHs / Revised: 16.10.2023
CxBaneHo po Apyky / Accepted: 25.10.2023

Biaomocrti npo aBTopiB:

PomaHoBa K. b., acucTeHT kad. natonoriyHoi disionorii 3 kypcom
HOpMaAbHOI Giionorii, 3anopi3bkuin AepXXaBHUI MEAUKO-
(bapMaLeBTMUHWI yHiBepcHTeT, YkpaiHa.

ORCID ID: 0009-0000-1096-5314

laHueBa 0. B., A-p Mea. Hayk, Npodecop, 3aB. kad. NaToAOriUHOI
disionorii 3 kypcom HopmanbHOI idionorii, 3anopisbkuii
AEPXaBHUI MeAUKO-GapMaLeBTUUHIUI YHIBEPCUTET, YKpaia.
ORCID ID: 0000-0001-7339-7078

KonecHuk 0. M., A-p MeA. Hayk, npodecop Kad. NaToAoriuHoi
disionorii 3 Kypcom HopMaAbHoI dizionorii, pektop 3anopisskoro
AEPXaBHOTO MEAUKO-GapMaLLEBTUUHOTO YHIBEPCHTETY, 3aCAYXEHUI
AIflY HayKW | TeXHIKK YKpaiHu.

ORCID ID: 0000-0002-1556-5085

ISSN 2306-4145  http://zmj.zsmu.edu.ua 539


https://orcid.org/0009-0000-1096-5314
https://orcid.org/0000-0001-7339-7078
https://orcid.org/0000-0002-1556-5085

540

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

Original research

Information about the authors:

Romanova K. B., MD, Assistant of the Department of Pathological
Physiology with the Course of Normal Physiology, Zaporizhzhia
State Medical and Pharmaceutical University, Ukraine.

Hancheva 0. V., MD, PhD, DSc, Professor, Head of the
Department of Pathological Physiology with the Course of Normal
Physiology, Zaporizhzhia State Medical and Pharmaceutical
University, Ukraine.

Kolesnyk Yu. M., MD, PhD, DSc, Professor of the Department of
Pathological Physiology with the Course of Normal Physiology,
Rector of Zaporizhzhia State Medical and Pharmaceutical
University, Honored Science and Technology Figure of Ukraine.

References

1. Benevento, M., Hokfelt, T., & Harkany, T. (2022). Ontogenetic rules
for the molecular diversification of hypothalamic neurons. Nature
reviews. Neuroscience, 23(10), 611-627. https://doi.org/10.1038/
541583-022-00615-3

2. Raise-Abdullahi, P., Meamar, M., Vafaei, A. A., Alizadeh, M., Dad-
khah, M., Shafia, S., Ghalandari-Shamami, M., Naderian, R., Afshin
Samaei, S., & Rashidy-Pour, A. (2023). Hypothalamus and Post-Trau-
matic Stress Disorder: A Review. Brain sciences, 13(7), 1010. https://
doi.org/10.3390/brainsci13071010

3. Joéls, M., & Baram, T. Z. (2009). The neuro-symphony of stress. Nature
reviews. Neuroscience, 10(6), 459-466. https://doi.org/10.1038/nr2632

4. Kawakami, N., Otubo, A., Maejima, S., Talukder, A. H., Satoh, K.,
Ofi, T., Takanami, K., Ueda, Y., ltoi, K., Morris, J. F., Sakamoto, T., &
Sakamoto, H. (2021). Variation of pro-vasopressin processing in par-
vocellular and magnocellular neurons in the paraventricular nucleus of
the hypothalamus: Evidence from the vasopressin-related glycopeptide
copeptin. The Journal of comparative neurology, 529(7), 1372-1390.
https://doi.org/10.1002/cne.25026

5. Wang, P, Wang, S. C., Liu, X, Jia, S., Wang, X., Li, T, Yu, J., Parpu-
ra, V., & Wang, Y. F. (2022). Neural Functions of Hypothalamic Oxytocin
and its Regulation. ASN neuro, 14, 17590914221100706. https://doi.
0rg/10.1177/17590914221100706

6. Moberg, K. U., Handlin, L., & Petersson, M. (2020). Neuroendocrine
mechanisms involved in the physiological effects caused by skin-to-
skin contact — With a particular focus on the oxytocinergic system.
Infant behavior & development, 61, 101482. https://doi.org/10.1016/j.
infbeh.2020.101482

7. Mgller, M. (2021). Vasopressin and oxytocin beyond the pituitary in
the human brain. Handbook of clinical neurology, 180, 7-24. https:/
doi.org/10.1016/B978-0-12-820107-7.00002-1

8. Herman, J.P, Flak, J., & Jankord, R. (2008). Chronic stress plasticity in
the hypothalamic paraventricular nucleus. Progress in brain research,
170, 353-364. https://doi.org/10.1016/S0079-6123(08)00429-9

9. Paxinas, G. B., & Watson, C. C. (1986). The Rat Brainin Stereotaxis
Coordinstes. Academia Press second edit. Sydney.

10. Romanova, K. B., Hancheva, O. V., & Kolesnyk, Yu. M. (2023).
Tryvalyi restraint-stres yak predyktor formuvannia insulinorezys-
tentnosti v eksperymentalnykh shchuriv [Long-term restraint stress
as a predictor of insulin resistance development in experimen-
tal rats]. Pathologia, 20(2), 103-107. [in Ukrainian]. https://doi.
0rg/10.14739/2310-1237.2023.2.285694

11.  Romanova, K. B., Hancheva, O. V., & Kolesnyk, Yu. M. (2023).
Patohenetychni osoblyvosti hormonalnoho profiliu u shchuriv, shcho
zaznaly restraint-stresu riznoi tryvalosti [Pathogenetic characteristics
of the hormonal profile in rats subjected to restraint stress of different
duration]. Modern medical technologies, (2), 12-15. [in Ukrainian].
https://doi.org/10.34287/MMT.2(57).2023.2

12. Herman, J. P, Tasker, J. G., Ziegler, D. R., & Cullinan, W. E. (2002).
Local circuit regulation of paraventricular nucleus stress integration:
glutamate-GABA connections. Pharmacology, biochemistry, and be-
havior, 71(3), 457-468. https://doi.org/10.1016/s0091-3057(01)00681-5

13. Yao,B.C.,Meng, L.B.,Hao, M. L., Zhang, Y. M., Gong, T., & Guo, Z. G.
(2019). Chronic stress: a critical risk factor for atherosclerosis. The
Journal of international medical research, 47(4), 1429-1440. https://
doi.org/10.1177/0300060519826820

14. Bergmann, N., Ballegaard, S., Krogh, J., Bech, P., Hjalmarson, A,
Gyntelberg, F., & Faber, J. (2017). Chronic psychological stress seems
associated with elements of the metabolic syndrome in patients with
ischaemic heart disease. Scandinavian journal of clinical and labo-
ratory investigation, 77(7), 513-519. https://doi.org/10.1080/003655
13.2017.1354254

15. Tasker, J. G., Prager-Khoutorsky, M., Teruyama, R., Lemos, J. R., &
Amstrong, W. E. (2020). Advances in the neurophysiology of magno-
cellular neuroendocrine cells. Journal of neuroendocrinology, 32(4),
€12826. https://doi.org/10.1111/jne. 12826

16. Simic, 1., Mitic, M., Djordjevic, J., Radojcic, M., & Adzic, M. (2012).
Chronic stress decreases availability of heat shock proteins to glu-
cocorticoid receptor in response to novel acute stress in Wistar rat
hypothalamus. Cellular and molecular neurobiology, 32(4), 625-632.
https://doi.org/10.1007/s10571-012-9811-9

17. Herman, J. P, Flak, J., & Jankord, R. (2008). Chronic stress plasticity in
the hypothalamic paraventricular nucleus. Progress in brain research,
170, 353-364. https://doi.org/10.1016/S0079-6123(08)00429-9

Zaporozhye medical journal. Volume 25. No. 6, November — December 2023


https://doi.org/10.1038/s41583-022-00615-3
https://doi.org/10.1038/s41583-022-00615-3
https://doi.org/10.3390/brainsci13071010
https://doi.org/10.3390/brainsci13071010
https://doi.org/10.1038/nrn2632
https://doi.org/10.1002/cne.25026
https://doi.org/10.1177/17590914221100706
https://doi.org/10.1177/17590914221100706
https://doi.org/10.1016/j.infbeh.2020.101482
https://doi.org/10.1016/j.infbeh.2020.101482
https://doi.org/10.1016/B978-0-12-820107-7.00002-1
https://doi.org/10.1016/B978-0-12-820107-7.00002-1
https://doi.org/10.1016/S0079-6123(08)00429-9
https://doi.org/10.14739/2310-1237.2023.2.285694
https://doi.org/10.14739/2310-1237.2023.2.285694
https://doi.org/10.34287/MMT.2(57).2023.2
https://doi.org/10.1016/s0091-3057(01)00681-5
https://doi.org/10.1177/0300060519826820
https://doi.org/10.1177/0300060519826820
https://doi.org/10.1080/00365513.2017.1354254
https://doi.org/10.1080/00365513.2017.1354254
https://doi.org/10.1111/jne.12826
https://doi.org/10.1007/s10571-012-9811-9
https://doi.org/10.1016/S0079-6123(08)00429-9

YAK 616.12-005.4-008.4-073.8-048.35
DOI: 10.14739/2310-1210.2023.6.290392

IcTopruHi Ta cyyacHi acneKTM MeToAIB aHrioBisyaAisauji
iLuemiuHoi xBopobu cepus (orasp Aitepatypm)

B. 0. [y6ka®*AEF 10, M. Banno®1E-E A, M. MatepyxiH®ABE A, A, MakapeHkoB®>CE

Ornsaam

13anopisbKuit AePXaBHUI MEAUKO-GapMaLEBTUUHNIA YHiIBepcuTeT, YkpaiHa, 2KHIT «3anopisbka 06AacHa KaiHiuHa AikapHs» 30P, Ykpaita

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

F - octatouHe 3aTBEPAXEHHS CTaTTI

lwemiyHa xsopoba cepus (IXC) — Haa3BMYalHO NOLLMPEHe KIiHiYHe CepLEeBO-CYAMHHE 3aXBOPIOBAHHS, LLO 3yMOBIIEHE aTepoCKe-
posom cybenikapaianbHyx BiHLEBWX apTepint (BA) Ta MOXe MaTy rocTpuii i XpoHiyHuiA nepebir. 3axsoptoBaHicTb Ha IXC 3pocTae 3
KOXHWM POKOM, a NaLlieHTu cTaroTb MonogLwmumm. IXC Mae BUCOKWI piBEHb He TiNbKy 3aXBOPIOBAHOCTI, ane i CMepTHOCTI. B YkpaiHi
IXC € ronoBHOK NPUYMHOK CMEPTHOCTI HaceneHHs. bea cBoe4acHoi AiarHOCTUKN Ta eDEKTUBHOTO NiKyBaHHS MOXE BUHUKHYTH
iHtbapKT Miokapaa abo HacTaTy panToBa cepLeBa CMepTb.

MeTta poGoTy — y3aranbHUTI Ta PO3LUIMPUTY 3HAHHS NPO Cy4acHi METOAN, L0 3aCTOCOBYHOTL AMs BidyanisaLji BiHLEBWX apTepii,
IXHKO €BOMIOLIL0, MOXMMBOCTI, €(hEKTUBHICTb, NOKA3aHHS A0 BUKOPUCTaHHS, 6E3neYHiCcTb AN nauieHTa, siki FpyHTYHTbCA Ha
NPMHLMNaX AOKa30BOi MeAULIMHM.

BcraHoBWTY €TionoriuHy NpuymrHy iluemii Miokapaa MoxHa nuie nicns sisyanisauii BA. Jlikap-npakTuk Mae amory Bidyaniaysatv BA
3a JONOMOTOK PEHTTEHKOHTPACTHOI KOpoHapoaHriorpadii abo komn'toTepHoi ToMorpadii opraHie rpyAHOI KIITKW 3 KOHTPACTHUM
nigcuneHHaM. Metoau sisyanisaii BA 3aCToCOBY0Tb Y KiHiMHIV NpakTULi Bxe noHag, nis cTopivys. MocTiilHo OHOBMIOKOTL ana-
paTHy YacTWHY Ta nporpamHe 3abesneyeHHsl, YA0CKOHaNHKTb i PO3LLMPIOKTL AiarHOCTUYHI MOXIMBOCTI LIMX METO/IB, OHOBMIOOTL
pekoMeHzaLii LWoAo X 3aCTOCYBaHHS Y 3aranbHOKMiHIYHIN NpaKTuLi.

['onoBHe 3aBAaHHA ANg KMiHiLMCTa — NiATBEPAUTY Y1 CIPOCTYBATM HAsSiBHICTb aTEPOCKNEPOTUYHOTO ypaxeHHs BA, a Takox BcTa-
HOBUTY 11010 NoKani3aLlito, NOLUMPEHHS!, CTYMiHb CTEHO3YBaHHS, 3HAYYLLICTb AN KOPOHAPHOIO KPOBOTOKY, HASIBHICTb KasbLMHO3Y
BA, konatepanbHux LUNSXiB, cknag 6Lk Ta ii BHYTPILLHIO CTPYKTYPY. JTnLue nicns BUSHAYEHHS! YCiX aHaTOMIYHMX | disionoriyHmx
aCneKTiB aTepoCcKIepoTUYHOro npoLiecy B BA MoxHa 0Bpatv npaBunbHy CTpaTerito NikyBaHHS NavjieHTa MynbTMANCUMNIIHAPHOK
CepLeBolo KOMaHAoH0: hapMakonoriYHy Tepanito, METOA peBackynapuaaLlii cepus Ta 3axoau LOoA0 NEePBUHHOI YU BTOPUHHOI
npoINakT1KN.

BucHoBku. IXC nowwwpera B ycbOMy CBITi. HWHI JOCTYNHUMM € ABa METOAM aHrioBidyanisalii BiHLEBUX CYAWH — iHBa3uB-
Ha KopoHapoaHriorpadisi Ta HeiHasusHa KT-kopoHaporpadisi. HeoBxigHi HacTynHi BOCTIMKEHHS LWOA0 eDEKTUBHOCTI Ta
6e3nekn pisHux meToaie Bidyanisauji BA npu IXC. MokpalleHHs pesynbraTiB AiarHOCTUYHOrO MOLLYKY 3anexuTb i Big MOXU-
BOCTEN anapaTHOi CKNagoBOI KNiHikW, ¥ Bif pauioHanbHoi nobyaoBu Nikapem onTMManbHOi MOCMIBOBHOCTI AiarHOCTUYHOMO
MpOLIECY.

Historical and current aspects of angiovisualization methods in CAD
(a literature review)

V. 0. Hubka, Yu. M. Vailo, A. M. Materukhin, A. L. Makarenkov

The aim of the work. To summarize and expand knowledge about current methods used for visualization of coronary arteries, their
evolution, capabilities, effectiveness, indications for use, safety for patients, guided by the principles of evidence-based medicine.

Coronary artery disease (CAD) is an extremely common clinical cardiovascular disease, which is caused by atherosclerosis of
the subepicardial coronary arteries (CAs) and can have both acute and chronic course. The incidence of CAD is increasing every
year and getting younger. CAD has not only a high morbidity rate, but also a high mortality rate. In Ukraine, mortality from CAD is
the main cause of population mortality. Without timely diagnosis and effective treatment, myocardial infarction or sudden cardiac
death may develop.

Itis possible to ascertain the etiological cause of myocardial ischemia only after visualization of the CAs. A practicing physician is
able to visualize the CAs using X-ray contrast coronary angiography or contrast-enhanced computed tomography of the chest. CA
visualization methods have been used in clinical practice for more than half a century. The hardware and software are constantly
upgraded, the diagnostic options of these methods are improved and expanded, and recommendations regarding their use in
general clinical practice are updated. The main task for clinicians is to confirm or rule out the presence of a CA atherosclerotic
lesion, as well as to determine its localization, extent, degree of stenosis and its significance for coronary blood flow, the presence
of CA calcification, collateral pathways, plaque composition and its internal structure. Only after identifying the anatomical and
physiological aspects of the atherosclerotic process in CA, it is possible to choose the right strategy for the treatment of patients
by a multidisciplinary heart team including pharmacological therapy, a method of cardiac revascularization, and measures for
primary or secondary prevention.

Conclusions. CAD is a common disease worldwide. Today, two methods of the CA visualization are available —invasive coronary
angiography and non-invasive coronary CT angiography. Further research is needed on the efficacy and safety of different CA
imaging methods in CAD. Better results of the diagnostic search depend on both the capabilities of the clinic hardware component
and on the optimal sequence for diagnostic processes rationally constructed by physicians.
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lwemiyHa xBopoba cepus (IXC) — Haa3BKUYaitHo noLumpeHe
KMiHIYHe CepLieBO-CyaNHHE 3aXBOPIOBAHHS, LLIO 3yMOBIIEHE
aTepocknepo3omM cybenikapgianbHux BiHLEBWX apTepii
(BA), moxe matv rocTpuii i XpoHiyHnin nepebir. 3axso-
ptoBaHicTb Ha IXC i3 KOXKHMM POKOM 3pOCTaE, a MaLlieHTy
cTarTb monogwmmu. IXC mae BUCOKWIA piBEHb HE TiMbKu
3aXBOPIOBAHOCTI, ane i CMEPTHOCTI.

CepueBo-cyanHHi 3axBoptoBaHHsl (CC3) € 0CHOBHO
MPUYMHOK CMepTi B ycboMy CBITi. 3a ouiHkamm BOO3, y
2019 poui Big CC3 nomepnu 17,9 MIH ntoaein, Lo CTaHo-
BUTb 32 % ycix cMepTen y cBiTi. 13 Hux 85 % ocib nomepnm
BHACMigoK cepLeBoro Hanagy Ta iHcynety [1]. MpubnnsHo
oovH i3 30 mauieHTiB 3i cTabinbHoto IXC Wwopoky 3a3Hae
cepLeBo-CyanHHoOI cmepTi abo iHdapkTy Miokapaa (IM) [2].

BHacnigok 3miHu cnocoby XUTTS Ta Xxap4yoBuMX 3BUYOK
HacerneHHs pisHMX kpaiH 3axBoproBaHicTb Ha IXC i3 KoxXHUM
pokoM 3pocTae. [onosHi daktopu puanky IXC — KypiHHS,
LykpoBwiA piabert, apTepianbHa rinepTeH3is, rinepxonec-
TepuHeMis, HagMipHa mMaca Tina N OXMPIHHS, 3HWKEHHS!
hisnyHoi akTBHocTi. BTim, natoreHes xsopobu Aoci ocTa-
TOYHO He 3'sicoBaHo. IXC aiarHocTyoTb 30e6inbLuoro B ocio
CepeaHbOro Ta NOXWIIOro BiKy, ane B OCTaHHI POk crocTe-
piratoTb TEHAEHL;iH0 10 «MOMOMOALLEHHS» 3aXBOPIOBAHHSI.

OCHOBHI KniHi4Hi MPOsiBM BKMKOYaOTb CUHAPOM Gorio
Ta CTUCHEHHS! B IPYAHIN KNITLi 3 xapaKTepHO ippagiaieto
nicns ¢isnyHOro HaBaHTaXeHHs. bes cBoevacHoi AiarHoc-
TUKV Ta eDEKTVBHOTO NiKyBaHHS MOXe BUHWKHYTU panToBa
cmepTb abo IM [3].

MeTta po6otu

Y3aranbHUTU Ta po3LUMPUTI 3HAHHS MPO CyyYacHi MeToau,
LLI0 3aCTOCOBYOTb AN Bidyanisauii BIHLEBKX apTepild, iXHI0
€BOMOLit0, MOXIMBOCTI, €EKTUBHICTb, MOKa3aHHs A0 BU-
KOpWCTaHHs1, 6e3neyHiCTb ANs navjieHTa, ki I'pyHTYIOTLCA
Ha NpUHLMNax AOKa30BOi MeaULHH.

Matonoris BA cTana o6’ekToM HaykoBWX JOCTIDKEHD
Ha noyatky XX CTOMITTS, KON BCTAHOBUAW, LLO iHCpapKT
Miokapaa nos’s3anui 3 obeTpykuieto BA. BanchiA., aHatom
i3 driopeHui, y 1903 poui onybnikysas cTatTio npo cybeni-
KapaianbHi BA, BBiBLUV MOHATTSA NPO NpaBuiA, NiBui i 36a-
MaHCOBaHWI TUNK KPOBOMOCTa4YaHHs cepug. Lii aHaToMiyHi
MOA€ENi KOPOHaPHOI apTepiasnibHOI CUCTEMM MIATBEPAKEH
G. Baroldi B 1956 poui 3a LOMNOMOrot0 NOCMepTHOI iH'eKLii Ta
CTBOpeHHs 3ninkiB BA. CenekTrBHa kopoHapoaHriorpadist
(KATI) gana amory BisyaniaysaTu Li apTepiarbHi CTPYKTYpu
in vivo sik OCHOBHWI cyBeTpat xBopobw, ii giarHocTukM Ta
HaCTYMHOrO NikyBaHHs [4].

Ockinbku B nepeBaxHin GinblwocTi Bunagkis IXC
MOB'sI3aHa 3 aTEPOCKIIEPOTUYHUM YpaxeHHsM cybenikap-
JianbHux BA, abcontoTHO HeoOXigHUMI Ta BaXNUBUMU 4115
[iarHoOCTVK € MeToaM Bidyanisalii, Wo MOXyTb Hagatu
iHpopMaLito NPO HAsBHICTb TAKOTO YPaEHHS, 1Oro no-
Kanisauito, CTyniHb 3BY)XEHHS!, KanbLWMHO3 aTepoMaTO3HOI
OnsLLIKM, HEraTUBHWIA BNIIMB CTEHO3Y HA KOPOHAPHUIA KPO-
BOOOIr, HAsABHICTb KonateparnbHX LUMNSXiB KPOBOTOKY, CTaH
ANCTanbLHOr0 KOPOHAPHOro pycna, a Takox AadyTb 3Mory
BU3HAYMTN HEOOXIHICTb KOPOHAPHOI peBackynsapuaaLlii Ta
o0’em, obpati agekBaTHWiA MeTof il BUKOHaHHSI. TakumMu
iHCTPYMEHTanbHUMU METOAaMU LiarHOCTWKW 3 aHrioBi3y-
anisauieto cybenikapgiansHnx BA € iHBa3uBHa peHTreH-
KOHTpacTHa cenektueHa KAI i HeiHBa3uBHa KOMM'toTepHa

TomorpadiuHa kopoHaporpadist (KT-KI) 3 koHTpacTHUM
MOCUNEHHSAM.

Po3pobHuk meTopy katetepusauii cepus — W. Fors-
smann, Sk KaTeTepu3yBaB Npasi MOPOXHWHM CepLa 3a
[0MOMOrOK0 CEYOBOTO KaTeTepa 3aBAOBXKM 65 cM yepes
niBy KybiTansHy BeHy Ta 3achikCyBaB Lie Ha PEHTTEHIBCLKOMY
3HiMKy (M. E6epcBanba, HimeuunHa) [5].

Po3pobka S. Seldinger HOBOI, NpocTiLLoi Ta 3pyyHiLLoi
TEXHiKkV YepesLUKIpHOI kaTeTepm3adii cyanH y 1953 poui 3a
[0MOMOTOH0 TOfKW Ta MPOBIgHMKA CTana PeBOMLIAHOW.
Hapani ctanum Wwmpoko 3acToCoBYBaTU KaTeTepHi METOAM
Bidyanisauii cyauH 6aratbox cyauHHuX BaceiiHis, y ToMy
yueni BA [6].

CenekTvBHa iH'EKLiS KOHTPACTHOI PEYOBUHM B MpaBy
kopoHapHy apTepito nikapem M. Sones 30 xoBTHA 1958
poky (m. Knieneng, CLUA) ctana niarpyHTsam fo 3acHyBaH-
HSl METOAWKW CenekTUBHOI YepeswwkipHoi KAT. [o uboro
KOHTPACTHY pe4OoBMHY BBOAMUIN B KOPiHb A0PTH, OCKINbKM
nepegbayanu, Lo NPUNMHEHHS KOPOHAPHOTO KPOBOTOKY,
noB'A3aHe 3 iH’eKUieto KOHTpacTy Ao BA, npussene go
BUHWKHEHHS haTanbHOI LWnyHO4YKoBOI aputmii. Lie Byno
MiOTBEPIKEHO EeKCNEPUMEHTamNbHAMM JaHUMK, WO ofep-
arnu Ha cobakax. [1ns nocuneHHs edhekTy KOHTPACTyBaHHS!
KOPOHapHUX apTepin 3ynuHANM cepue 3 aLeTUnXoniHoM
(Lehman et al.), 3acTocoByBanu oknto3iiHMiA GanoH ans
BucxigHoi aopTu (Dotter and Frische), dhasoBe BBegeHHs
KOHTPACTHOI pe4oBMHU LLoA0 cepueBoro putmy (Richard
and Thal) [7].

HactynHuin kpok B eBontoLii Ljiei MeToankm — cnpo-
LLeHHs 3aiicHeHHs npouenypy KA Yyepes po3pobneHHs i
3aCTOCYBaHHS KOHIrypoBaHUX KaTeTepiB i3 KIHYMKOM, KW
nonepeaHbO 3irHyTWIA Nif NEBHAM KyTOM ANS NOMEreHHs
noLuyky rupna BA, okpemo npasoi Ta nisoi. BukopucTaHHs
TaKux KaTeTepiB, a TakoX iX BBEAEHHS LLMSXOM TpaHcde-
mopanbHoi nyHkuii onucadi M. Judkins Ta K. Amplatz y
1967 poui. MoniypeTaHosuin katetep 3aaoBxku 100 cm i3
BHYTPILUHBLOO OMMITKOKO 3 HeipXXaBHOT CTani Moaudikysanm
Mpu HarpiBaHHi y BOA, LLO KUNWTb, MPOTATOM 2 XBUMWH. Taki
KaTeTepu nonepeaHL0 hopMyBanit y npasy Ta fiBy KOHi-
rypaito, okpemo nig koxHy 3 BA [8]. CenekTrBHa meToamka
BBEEHHS KOHTPACTHOI PEYOBUHY B KOPOHAPHE PyCno Aana
3Mory JiTkilLe BidyanisyBaTu BA, cTana nepLumm HaginHuM
MapKepom Ans BepudikaLii CTEHOTUYHUX Ta OKIHO3INHUX
ypaxeHb BA y navujexTa.

TexHika kaTeTepu3alii, onucaHa paniwe M. Sones,
3miHeHa K. Amplatz et al.; npouieaypy 3AiMCHIOBANY LMSXOM
BBE/IEHHS] KaTETEePIB YEPE3LLKIPHO B NIAKMIOYMYHY, NTAXBOBY
abo cTerHoy aptepito. Katetepu3auiio Yepes CTETHOBY
apTepilo BU3HAYMN SK ONTUMAnbHy. ABTOPU 3a3Hauuny,
LLO YCTiX NPOLEAYPY 3HAYHOI MiPOHO 3aNeXuTb Bl TOYHOTO
3HaHHs aHaToMii Ta apanTauii kKoHdirypauii katetepa ao
aHaTOMiYHWX Bapiauin y BioxomkeHHi BA Big kopoHapHUX
cuHyciB aopTu [9]. 3 TOro yacy cenekTMBHA YepesLuKipHa
KAI" ctana JocTynHO0 ANs WKWPOKOTO Koma iHTepBeHL-
OHICTiB, AIKi TPMBaNWit Yac 3acTOCOBYBanu nepeBaxHO
TpaHcheMoparnbHUiA 4OCTYN AN MyHKLUT CyanH.

MounHatoum 3 1989 poky, noyanu BUKOPUCTOBYBATU
i TpaHCpagianbHMiA JOCTYN, SKUIA NOKa3aB CBOI NepeBaru
ANS BUKOHaHHS cenektuaHoi KA i YepesLwKipHoro Kopo-
HapHoro BTpyYaHHs (UKB) yepes Himkumii puank CyauHHNX
i remopariyHMx ycKnagHeHb. Yneplle TpaHcpagianbHy
KaTeTepu3aLito cepus i aopTy LUMSXOM apTepioToMii npo-
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meHeBoi apTepii onucas S. Radnery 1948 poui [10]. Jlnuwe
Yyepes YoTVpKY AECATUPIYYS NOBEPHYMICS A0 3aCTOCYBaHHS
TaKoro JOCTYMy, ane BYUKOPUCTOBYHOUM BXE HE XipypridHy, a
MyHKUiAHY METOAMKY.

¥ 1989 poui L. Campeau et al. y socnimkeHHi 3a yyacTto
100 nauieHTiB OTpUManu pesynsTaty LWOoAo 3aCTOCYBaHHS
YepesLLKIpHOro 4OCTYNy A0 MPOMEHEBOI apTepii B AnCTanb-
Hi YacTWHI nepegnnivys Ans 34iNCHEHHs 4iarHOCTUYHOI
KAI [11]. Y 1993 poui F. Kiemeneij et al. Bukopucranu
pesynbTati focnimpkeHHs L. Campeau et al., 3actocysaBium
YKB npu roctpomy kopoHapHomy cuHgpomi (FKC) [12].

pomeHeBUI JOCTYN CTaB KPaLLWM LUMISXOM 34iACHEH-
Hsi KOpoHaporpadii Ta iHBa3MBHX YePE3LLKIPHUX BTPYYaHb.
Lla TexHika TakoX [ae MOXIMBICTb PaHHbOI akTuBisaLji
navieHTa nicns npoLeaypu, NOKpaLLye AOro CaMonoYyTTs, €
MeHLU BUTpaTHO. OfHe 3 BaXKIIMBUX OOMEXEHb MPOMEHe-
BOro AOCTYMY — MigBMLLEHA CXUIbHICTL NPOMEHEBOI apTepii
[0 Cna3smy; Kpim TOro, 3BUBMCTOCTi NPOMEHEBOI, NNEeY0BOI
Ta NiAKMIOYMYHOI apTepiit YCKNaaHIoTb NPOCYBaHHS Ka-
TeTepa Ta KaHonswio rvpna BA, 3binbLuytoun npomeHese
HaBaHTaxeHHs Ha naLjieHTa Ta nepconan [13].

Y 2017 poui F. Kiemeneij onybnikysas 3BiT npo auc-
TanbHUI TpaHcpagianbHuii 4OCTYN Y AiNsHUi aHaTOMIYHOT
Tabakepkn Ha KuCTi. Takuin JOCTYN CTae BCe MOLUMPEHI-
M. [MopiBHSHO 3 NPOKCMMASTbHUM AOCTYNOM [0 MPOMEHE-
BOi apTepii, HOBa MeTOAMKA Mae NepeBsarm LWoao KoMopTy
11 nauieHTa, n onepatopa. Kpim Toro, BU3Ha4aroTb 3Ha4HO
MEHLLY iMOBIPHICTb ILLEMIYHWX MOLUKOMKEHb KUCTi Yepes
3MEHLLEHHS PU3KKY OKITH03ii JOMOHHOI apTepiarnbHOi AyruTa
MOXTMBICTb BUKOPUCTAHHS LIBMALLIOTO reMOoCTasy B AinsHLi
TaKoi NYHKLi. BaXnvnBum € Takox 36epexeHHs IPOMEHEBOI
apTepii Ans ii BAKOPUCTaHHS K CyAUMHHOTO AOCTYNY nif Yac
HacTynHuX iHBaswBHKX npoueayp [14].

HesBaxatoun Ha manoiHBasuBHiCTb, KAl cnpuunHse
HWU3Ky NepunpoLenyparnbHAX YCKNaaHEHb, SIK-0T CYAWHHI
yCKagHeHHs B MiCLi MyHKLLii, anepriyHi peakLii, KOHTpacT-
iHoyKOBaHa Hebponarisi, MOPYLUEHHs CEPLEBOrO pUTMY,
Ta Mae neBHi 0COBNMBOCTI, 30KpEMa XapaKTepnayeTbCs
BVCOK/M MPOMEHEBUM HaBaHTaXEHHAM Ha nauieHta. 3
4acoM BHACNIZOK YAOCKOHANEHHS TEXHONOTii, iHCTPY-
MeHTapito, MPOdeciiHNX HaBUYOK i AOCBIAY ONepaTopis,
Ak 3gincHioBanu KAT, BigCcOTOK ycKnagHeHb NOCTYnoBoO
3HUXKYBaBCA. Tak, Ha novatky 1960-x pokis mig yac gia-
FHOCTUYHOI KaTeTepu3aaLii piBeHb CMepPTHOCTI CTaHOBWB
1%, a B 1990-x pokax BiH 3meHLLMBCA A0 0,08 %; KinbkicTb
CyaUHHUX ycknaaHeHb 3 1998 no 2007 poky 3Hu3unacs nig
yac BuKoHaHHs Liei npouenypu 3 1,7 % 1o 0,2 %, a nig vac
YKB -3 3,1 % no 1,0 % [15].

KA 3anuiiaeTbcs METOLIOM «3a 3aMOBYYBaHHAM» Ans
BU3HAYEHHs aHaToMii BA Ta OLiHIOBaHHS CTyNEHs CTEHO3Y
BA 3aBasku BUCOKIM MPOCTOPOBIN PO3AINbHIA 30aTHOCTI
aHriorpacis (8o 0,1 MM), € ONTUManbHOIO AN BUBYEHHS
aHaTtomii ApibHMX apTepili AMCTanbHOTO KOPOHAPHOTo
pycna. Hessaxaroun Ha Te, WO il BBAXAKOTb «30/10TUM
cTaHzapTom» giarHoctukn IXC, ua metoauka mMae nesHi
obmexeHHs Ta Heponikv. OfHe 3 HUX — cyB'eKTUBI3M Mig Yac
OLiHIOBaHHS cTyneHs cteHo3y BA. BisyanbHe BU3HaYeHHS!
CTyNEeHst CTEHO3Y 3anexwTb Bif MOPIBHSAHHSA 3 CYCiOHIM,
HeaMiHeHUM (pedpepeHTHUM) cermeHToM BA. Y pasi gu-
(hy3HOro ypaxeHHs BiACYTHICTb Takoro pechepeHTHOro ce-
rMEHTa MOXe 3yMOBUTU HEA0OLHKY BUPAXXEHOCTi CTEHO3Y
nig Yac aHriorpadii. BusHayeHa icToTHa BapiabenbHiCcTb
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nif Yac ouiHoBaHHSA cTeHo3y BA, L0 BUKOHaAHE pi3HUMM
onepatopamyt. 3a3Ha4mnMOo, LLO CTYMiHb CTEHO3Y BidyanbHO
nepeoLliHioTb, AKLLO cTeHo3 BA ctaHoBIUTbL 250 % [16].

CreHoaw, BuaHadeHi sk 90 % i GinbLue, 3aBXau BNnBa-
I0Tb Ha remouHamiky. Ane 6arato CTeHO3iB, ki BBaXar0Tb
reMOoAMHaMIYHO 3HauyLLMMK 3a BidyanbHIM OLiHIOBAHHSM
KOpOHapHX aHriorpam (270 % 3By)eHHS NPOCBITY), MOXYTb
He 0OMeXxyBaTV KOPOHapHWIA KPOBOTIK, a iHLL, SiKi OLiHMX
K «He3HauHi» (<70 % 3BY>XeHHS NPOCBITY), MOXYTb OyTH
reMognHami4Ho 3HavyLmmm [17].

HWHi dyHKLjOHaNbHa OLjHKa reMOAMHAMIYHOI 3Hauy-
LLIOCTi CTEHO3y MOXe YTV BI3HaYeHa 3a JONOMOTOH METOLB
FFR/FR, wo iHTerpoBaHi B anapaTtHy YacTuHy aHriorpada.
Take iHBa3vBHe OLIiHIOBAHHS (PYHKLIOHaNbHOMO pe3epBy
KOpOHAPHOTO KPOBOTOKY HEOOXiHO 3aicHIoBaTY Nig vac KAT,
[OMOBHIOBATK i B NaLlieHTiB 3i cTyneHem cteHody 50-90 %
abo 6araTocyaMHHUM ypaXeHHsIM, BPaxoBylouM 4acTy
HEBIANOBIAHICTE MiX aHriorpadiuHUM i remoguHamiqHUM
CTyneHeM KopoHapHoro cTeHo3sy [18]. Takuii nigxig HiBentoe
CcyD’eKTVBI3M NiA Yac BisyarnbHOro OLHIOBaHHS CTeHO3y BA,
Aae amory BupiLLmTi, korv YKB Byne HeobxigHMM | KoprCHM
Ta Korv roro MoxHa besneyHo BiaTepmiHyBaTu. BcTaHoBne-
HO, Wo iHTerpavis FFR/FR y pyTuHHY KA cipuimnHsie 3miHy
crparerii nikyBaHHs y 30-50 % navuieHTiB, SKUM 30iACHIOTb
nnaHosy giarHocTuky IXC [19].

3a gonomoroto KAI™ He MOXHa B3HAYMTH, CTabINBHO
UM «BPa3nMBOY (TOBTO MOXe PO3ipBATMCS | CMIPUYUHNTY
[KC) € atepocknepotuyHa bnsiLLika, OcKinbkm ii Mopdororiv-
Ha Byj0Ba Mae NpsiIMUIA 3B’A30K i3 BAHUKHEHHSIM MaiByTHiX
cknagHux cepueso-cyauHHuX nogi (MACE) [20]. o6
BMPILUMTM Lie CKNafHe 3aBAaHHs, 3aCTOCOBYIOTb TEXHO-
norii BHYTPILUHbOCYAUHHOI BidyanisaLji: ynsTpa3sykoBe
pocnimkeHHs (IVUS) Ta onTuyHy korepeHTHy Tomorpadito
(OCT). Y pexwumi peanbHOro Yacy BOHW faloTb iHGop-
MaLlito Npo CTiHKy KOPOHAPHOI CyauHW Ta cknap Grsiuok
(po3mip ninigHoro sigpa, ToBLWMHA (hiBPO3HOT MOKPULLKY,
HasIBHICTb KarbLWMHO3Y, KDOBOBUMBY, PO3PMBY MOKPULLIKH,
TpomBy Ha ii TOBEPXHi), MaK0Tb HalBULLY MPOCTOPOBY PO3-
JinbHy 3AaTHICTb cepeq yCiX MeTOZIB aHrioBisyanisavii (o
0,01 mm—0OCT, 0,10-0,15 mm - IVUS). Kpim Toro, Li meToau
ONTUMarbHI MiJ Yac NnaHyBaHHs NPOLEeaYpY CTEHTYBAHHS
Ta KOHTPOMKO SIKOCTi BUKOHAHOI KOPOHAPHOI iHTEPBEHLT
(Bn3HaueHHs1 giameTpa BA, OUiHIOBaHHS AUCeKLii iHTUMM
1 onTumi3ais imnnaHTauii ctenty) [21]. BTim, iHBa3uBHMIA
xapakTep | BUCOKa BapTiCTb BTPYYaHHS! iCTOTHO 06MeXyI0Tb
MOXTMBOCTI LIMPOKOMO PYTUHHOTO 3aCTOCYBaHHS TaKuxX
TexHonori Bidyanisavii B NOBCAKAEHHIN KIiHIYHIA NpakTyLi.

PydHa pyTuHHa iHTEpnpeTaLis BENMKoi KinbkocTi 30-
HpaxeHb NOTPebye ICTOTHWUX BUTPAT Yacy i NEBHOTO PiBHS
KOMNeTeHLUii, gocsigy nikaps. Lle cnoHykano go pospo-
OneHHs MeTodiB LUTYYHOrO iHTENEKTY ANs OonpaLitoBaHHs
300paxeHb, BU3HAYEHHSI O3HaK, ineHTUdikaLil Ta xapak-
TepUCTUKK CTabinbHNX i HeCcTabinbHKX bnawok y BA [22].

BukonaHHs KAI™ sk nepLumin kpok Bidyanisavii BA go-
LirbHe B MaLieHTiB i3 BUCOKOH) KIiHIYHOKO MOBIPHICTHO IXC,
KOMW € CYUMNTOMM iLLIEMil, LLIO HE KOHTPOMKETLCS YK MOraHoO
KOHTPOIMKETLCS MEAMKaMEHTO3HO, Y XBOPUX i3 TUMOBO
CTEHOKapAi€to NPy HU3bKOMY PiBHI (Di3MYHOMO HaBaHTa-
XeHHs. OcobnmBO Lie CTOCYETHCS BUSIBMEHHS ypaXeHs,
[0 sIKuX Moxe ByTu 3acTOCOBaHa CTpaTerisi KOPOHApHOI
peBackynspusadii. He cnig BukoHyeatu KAT y nauieHTiB 3i
CTEHOKapaielo, y SKUX peBackynspusaLis NoTEHUINHO He
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MOKPALLMTL (hyHKLIOHANbHNIA CTaH abo SKICTb KUTTS, KOTpI
BiAMOBRAOTLCS Bif, iHBA3WBHUX MPOLEAYP Ta He € KaHaw-
natamu Ha YKB abo aopTokopoHapHe LwyHTyBaHHs (AKLL).

PyTtunHy cenektneHy KA Tpeba JonoBHioBaTyh cyyac-
HUMY iHBa3uBHUMM TecTamm (FFR/IFR, OCT, IVUS). Bou
CMPUSIOTL MOKPALLEHHIO aHATOMIYHOI CKIaoBOI Bidyaniaa-
Liii, BM3HA4YEHHIO Di3ioNoriyHMX, MOPAONOriYHMX MOKA3HMKIB
i xapaKTepy aTepoCKIIepPOTUHHOIO ypaxeHHst BA B navjieHTiB.
Takun nigxig nokasaB CBOK MPOTHOCTUYHY 3HAYYLLICTL | €
BW3HaHNM «30M0TUM CTaHAAPTOM» Yy AiarHoCTuLi Ta pesa-
ckynsapu3adii nauieHTiB 3i crabinsHoto IXC.

3 yacom yce BinbLu akTyanbH1M CTaBaro 3acTOCyBaHHS
HagiNHOrO HEeiHBA3MBHOTO METOAY PaHHbLOI AiarHOCTUKM
CTEHOTUYHOrO ypaxeHHs cybenikapgianbHux BA. Takum
METOZOM CTana Komm'toTepHa Tomorpadisi KopoHapHWX
aptepin i3 koHTpacTyBaHHaM (KT-KT). Y 1972 pouj metoauky
KoMM'toTepHoi Tomorpadii 3anponoHyeanu G. Hounsfield
(Benwuka Bpuanis) Ta A. Cormack (MAP), HaropomkeHi 3a
Lo po3pobky Hobeniscbkoto npemieto B 1979 poui. Metog
I'PYHTYETBCS Ha BUMIpIOBaHHI Ta nepepbadvae cknagHe
KOMIT'toTEPHE OMpaLtoBaHHS Pi3HULI 0CNabneHHs peHTreHiB-
CbKOrO BUMPOMiHIOBaHHS PI3HMU 3a LLIbHICTIO TKAHUHAMU
Tina noguHu. CKknagHicTb AiarHOCTUKK Ta Bidyanisauii BA
3a L€t METOAMKOI0 MOB'i3aHa 3 HEBENMMKAM [iaMeTpoM
LMX CyauH, SiKi MOCTINHO PyXaroTbCs BHACNIAOK CKOPOYEHb
cepus i eKCKypCii rpyaHoi KNiTKW nig Yac auxaHHs. Lle
CTaBWTb NEBHI BUMOTX 4O anaparis, LLO NOBWUHHI MaTyh BACOK
MOKa3HUKK MPOCTOPOBOI Ta YaCOBOI PO3AINLHOI 3AATHOCTI.
Yepes Lie paHHi MOZEni CKaHEPIB Manu iCTOTHI OOMEKEHHST
LLI0A0 X BUKOPUCTAHHS ANs OLiHIOBaHHS Miokapaa, kamep
cepus Ta kanbLuHosy BA [23].

Hapani TexHonorito cnipanbHoi KT ygockoHanosanv B
HanpsMi NoKpaLleHHs MPOCTOPOBOI PO3AINbHOI 3AaTHOCTI
MO MO3A0BXKHIN OCi («Z-BiCb»), 36iNbLUEHHS LBUAKOCTI
06epTaHHsi PEHTTEHIBCLKOI TPYOKM, 3MEHLLEHHS PO3MipiB
[ETEKTOPIB i 3BiNbLUEHHS KiNbKOCTI MIOLLUMH 3pi3iB Y Takwx
cuctemax. Ha skicTb 300paxeHHst MOXyTb BNNMBATY PidHi
apTedakTu Big mauieHTa (pyxu, HasiBHICTb MeTaneBux
peuyelt Ha Tini abo BcepeauHi opraHiamy) Ta Bif camoro
anapara KT (pesynsraT He4oCKOHaNoCTi cucTemu nig Yac
PEKOHCTPYKLIi 306paxeHb). [leskvx apTedakTiB MOxXHa
YHWUKHYTU 3aBASKW YOOCKOHAMNEHHIO KOHCTPYKLUii anapaTHol
4acTVHK, MPOrPaMHOro 3abe3neyeHHs, PETeNbHOMY No3nLyji-
OHYBaHHIO NaLlieHTa Ta Bubopy onTuMarnbHUX napameTpis
CkaHyBaHHS [24].

I3 3anpoBamKeHHsM Barato3pi3oByX MynbTUCTipanb-
Hux KT-ckaHepis (MCKT), nounHalouu Big 4oTMpU3PIi30BKX
KT-ckaHepiB y 1998 poui go 64-3pisosux KT-ckaHepis y
2004 pouyj, Binbynocs icToTHe NoKpaLLEeHHst NPOCTOPOBOI Ta
4acoBOI po3ainbHOI 3gatHocTi. Lie aano 3mory ouiHoBaTi
KniHiyHO 3Hauywwi rinkv BA [25]. 3aBasku Manomy poamipy
[eTeKTopa Ta BUCOKIN LUBUAKOCTI 0BepTaHHA PEHTTEHIB-
CbKoi TPyOKu (reHTpi) y 64-3pisosux (i Ginblue) anaparis
ans MCKT ctano moxnueuM BnacHe AoChimxeHHs BA
Ta LUMPOKE 3aCTOCYBaHHS PEKOHCTPYKLIi 306paxeHb BA.
3 upboro yacy mynstugetektopHa KT-KIW cTae Baxmmsium
iHCTPYMEHTOM ANS HEIHBAa3MBHOMO OLHIOBAHHS CEpLEBOT
natonorii [26]. CyyacHi 64-3pi3oBi KT-ckaHepw, L0 MarTb
MOKpaLLEeHy YacoBy Ta NPOCTOPOBY PO3AiNbHY 3AaTHICTb,
MaKTh Yy0BY AiarHOCTUYHY TOYHICTb LLOAO NPOKCUMAanb-
HUX BigAiNiB BiHUEBUX CYAMH | MEHWMX 3a diameTpoM
anctanbHux rinok BA [27].

BuaHaunnu kinbka 06MEXeHb, L0 3HWKYHTb TOYHICTb
MCKT, 3okpema B XBOpVX Ha apuTMil0 Ta B NaLlieHTiB i3
KOPOHapHUMK CTEHTaMK abo CUMbHO KanbLMHOBAHUMM
BA. Lli obmexeHHs nogonaHi 3aBasiku BNPOBAKEHHIO
nepLUoro nokoniHHs KT-ckaHepis i3 NoABIMHUM aKeperiom
BunpomiHenHst (DSCT) y 2006 poui Ta po3pobneHHto
wmpokogeTekTopHmx KT-ckanepis y 2008 poui. Lle nano
3MOry LUBWALLIE OTPUMYBaTY 306paXeHHs! 3 MEHLLOKO KiNlb-
KiCTIO apTedhaKTiB pyXy Ta NOKPaLLMIO SIKICTb 300paKeHHS.
JocnimxeHHs, ae BuBYany giarHocTyHy TouHicte DSCT
Ans oujHioBaHHs IXC y nonynauii 3i 3Ha4HUM KOPOHAPHNM
KanbLMHO30M 6€3 KOHTPOM0 CEepLIEBOrO pUTMY, nokasaro
3aranbHy YyTNMBICTb, CNELMAIYHICTb, NO3UTUBHI Ta He-
raTUBHi MPOTHOCTUYHI 3HAYEHHS Liei METOAWKM Ha piBHi
96,4 %, 97,5 %, 85,7 % i 99,4 % BignosigHo [28].

IcTotHuIn Heponik TexHonorii MCKT — BnnuB ioHi3yto-
4Oro BUMPOMIHIOBAHHS Ha NallieHTa nig Jac npoueasypy.
HoBi TeXHOMOri4HI LOCArHEHHS NPU3BENM 4O CTBOPEHHS LLE
6inbw wenakichux KT-ckaHepis, noynHatoum Big 640-3pi-
30BUX AMHaMi4HMX 06’eMHux KT-ckaHepiB go DSCT-cka-
HepiB TPETLOrO NOKOMIHHA Ta cnekTpanbHoi KT. 3 kKoxHUM
HacTynHUM nokoniHHAM KT-ckaHepiB [o3a ONpOMIHEHHS,
[103a KOHTPACTY Ta Yac onpaLtoBaHHs 306paxeHs npu KT-
KI™ ameHLLytoTbCS, @ AKICTb 300paXeHHs MOKpaLLyeTbCs.
BukopucToBytoun octaHHii 640-3pisouit KT-ckaHep abo
DSCT-ckaHep TpeTboro noKomiHHs, 403y ONPOMiHEHHS
MOXHa 3HM3WTK O CyOMIni3iBEpPTHUX 03 (EKBIBANEHT
<50 peHTreHorpam rpyaHoi knitku) i ans KT-ouiHtoBaHHS
kanbumHosy BA, i ansa KT-KI [29]. Taki ckaHepu Takox ganm
3MOry 3MEHLLUMTN KOHTPaCcTHe HaBaHTaxeHHs 3 80 mn go
35 M1T; Lie CNpUANO 3HWKEHHIO PU3NKY IHAYKOBAHOI KOHTpa-
cTom Hedpponarii [30].

Mig yac KT-KI" MoxHa BU3HaUMTW CTYMiHb KanbLMHO3Y
BA 3 BMKOpUCTaHHAM MeTOAy OLiHIOBaHHS KOPOHapHO-
ro iHgekcy (KI) AratcToHa, SIKUIA € LiHHUM TecToM Ans
BU3HAYEHHSA PU3KKY CEpLIeBO-CYOMHHWX MNOAINA i MOXe
BUSIBNATU NaLlieHTIB, sikum Byae kopucHo moaudikysaTu
uen pusuk. Y pocnimkeHHi MESA nokasaHo: ouiHka Kl 3a
AratcToHOM «0» € OKa30M HIU3BKOrO pranKy (<5 %) ycix
aTepOCKNepPOTUYHNX CEPLIEBO-CYANHHUX MOAIA NPOTAroM
10 pokiB [31]. OTxe, BU3HAYEHHS CTYNEHS KanbLWUHO3Y
BA Moxe cTati HOBUM KPOKOM O NepcoHichikoBaHOro
nigxoay B cTpaTudikaLii kapaioBackynsapHOro puanky ans
NePBUHHOI NPOIiNakTUKM B NaLieHTiB BHACNIfOK HEBUCO-
KOi BapTOCTi, HEIHBa3MBHOCTI, BIACYTHOCTi KOHTPACTHOrO
HaBaHTaXEHHS! Ta HU3bKOI 103V IOHI3YHHOr0 ONPOMIHEHHS.
Lle cnpusiTume LUMpPOKOMY 3aCTOCyBaHHIO METOAY B Kri-
HiYHiN npakTuyi [32].

KT-KI" gae 3mory TOYHO # HEiHBAa3UBHO BU3HAYUTU
CTYyNiHb CTeHo3y BA, cknaf atepocknepoThyHOI BnsLuky.
MeToz BYKOPUCTOBYIOTb ANS OLiHIOBaHHSA BA y nauieHTis
i3 cumnToMamu iemii Ta HM3bKoK abo cepenHboo ne-
peaTecToBot iMOBIPHICTIO IXC, BnepLue giarHOCTOBaHOK
CepLeBo HeJOCTaTHICTIO, Mg Yac nepegonepawinHoro
OLiHIOBaHHs cTaHy BA.

MpoTsrom giarHocTvkn cTabinbHoi IXC MoxyTb Oyt
BUKOPUCTaHi anropuTMi BU3HA4YEHHS opaKLiiHOro pesep-
BY KPOBOTOKY, WO oaepxanu 3a gonomoroto KT (KT-FFR
i KT-nepdbysii), Ans owiHIOBaHHS yHKLiOHaNbHOI 3Hauy-
LocTi npomixHux creHosiB Ha KT-KI™ (cteHo3 30-90 %),
K KpaLLie OnuCyTb KOPOHAPHWI KPOBOTIK Ta iHAYyKOBaHY
iemito miokapga [33]. Taki yHKLioHanbHi TecTu 4odaTb
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[0 aHaTOMIYHOI iHpopMaLii GhisionoriyHi JaHi Npo BiHLEBWIA
KPOBOTIK i nepdby3ito, MiABWLLYKOYM TOMHICTb AiarHocTuky IXC
nopieHsHO 3 nnwe KT-KI [34].

Mig yac KT-KI gobpe BidyaniaytoTbCs BEHO3HI i
apTepianbHi WYHTW nicns XipypriyHoi pesackynsapuaauii
MiokapAa, OCKIMbK/ BOHW MatoTb MEHLLI apTedakTit pyxy,
GinbLUMIA fjameTp, i B HUX PigKO BUHUKAE KarbLMHO3 aTe-
pOCKNepOTUYHUX BGrsiLLoK. AMeprKaHebka acoLjaLlisi cepust
(AHA) pekomeHnpye BukoHaHHs MCKT ans Bidyanisauii
TpaHcnnaxTaris nicns AKLL, sKWwo B nauieHTa nocuntoTbes
cuMMTOMK cTeHokapaii abo BuHMKaKoTb HoBi [35]. Ha Big-
MiHY Bif LLYHTIB, OLiHIOBAHHS iMMNIAHTOBaHWUX KOPOHAPHUX
CTEHTIB i KanbLMHOBaHMX cTeHo3iB BA 3a gonomorowo KT-
Kl € cknagHilumm, Jae HeQOCTOBIPHWIA pedynbTaT LWoJo
CTyneHs CTeHosy [36].

HuHi KT-KI™ € BaXn1BOO HEIHBA3VBHOK METOOMKOIO AN1St
BU3HaYeHHs MOPOIONIYHNX XapaKTEPUCTUK KOPOHAPHOI
ONALWKY, WO MOXe BUSIBNSATM HecTabinbHi Ta BpasnuBi
OrsILKW, SIKi MaKOTb 03HaKV PEMOLENtoBaHHs. AHani3 cknagy
aTepocknepoTniHuXx onswok Ha KT-KI moxe Bu3HauaTu
XHt0 AnHaMiKy, po3Mip (hibpo3HOro sapa, TOBLUMHY NOKPULL-
ki1, BaCKynsipu3aLijto, KpOBOBMIMB, KanbLMHO3 i TPOMOO3 Ha
MOBEPXHi BRSILLKY TOLLO, @ TaKOX [Jae 3MOry BUSIBINSTY XBO-
p¥IX i3 BUCOKUM PU3NKOM HACTYMHUX MOAiN, NPOrHosyBsaTy
manbyTHi MACE. BaratoueHTpose gocnimkeHHss ROMICAT-
Il, e BukopuctoByBanu KT-KI™ ans giarHOCTVKm iHdbapkTy
Miokapaa, NoKa3ano: HasBHICTb GMALLOK «B1COKOTO PU3NKY»
B nauieHTie 3 IXC 36inbLuye imoBipHicTb [KC [37]. Kpim
TOro, (hibpoarepoma 3 TOHKOK MOKPHLLKOK) € HE3aNeXHNM
npegukTopoM MaibyTHix MACE [38].

3aranbHumm no3utuBHUMM 03Hakamu KT-KI™ € HeiHBa-
3MBHUII XapaKTep METOAMKM, TOYHICTb | Yy TNMBICTb, KOPOTKa
TpUBaNiCTb 0BCTEXEHHS NaLliEHTa, EKOHOMIYHA AOLIMNBHICT,
MOXIMBICTb BUKOPUCTAHHS y XBOPUX i3 MeTanesnmm
iMNnaHTamu B TiNi, MEHLLe NPOMEHEBE HaBaHTaXeHHs Ha
00CTEXEHOro NopiBHAHO 3 iHBa3uBHOW KAT. Pa3om i3 Tum,
iCTOTHOI0 3anMLIaeTbCs 403a ONPOMIHEHHS, MOXITVBI anep-
rivHi peakuii Ha koHTpacT. Lie obmexye 3actocyBaHHs KT i3
KOHTPaCTHVM MOCUIEHHSIM B OCI6 3 aneprieto Ha o oBMICHI
npenapaTu, B NaujieHTiB i3 XpOHIYHO XBOPOOOI HUPOK i
3HDKEHOLO LLUBMZAKICTIO KNyBOYKOBOI (hinbTpauii, y BariTHUX
Ta XBOPWX Ha rinepT1peos.

Y pekomeHzaLisx EBponerncLKoro ToBaprcTsa kapajo-
noris (ESC) 2019 poky 00 3aCTOCYyBaHHS HEIHBa3NBHOI
Ta iHBa3uBHOI KopoHaporpadii Ans AiarHOCTUKM XPOHIYHOT
IXC HaBepeHo:

1. KopoHapHa KT € meTopom BUGOPY Npu HU3bKA K1i-
HiYHii imoBipHocTi IXC abo 6e3 aHamHe3y IXC y nauieHTis,
KOMW NPOTHO3YETLCS XOPOLLA AKICTb 300paXKEHHS], € MOX-
NWBOCTI Ti BUKOHAHHS Ta iHTepnpeTalii aHiMkiB. KT-KI" Moxe
BUKITIOYMTL I @HATOMIYHO, 11 DYHKLiOHaNbHO 3HavyLy IXC,
a TaKoX BUSIBUTY CyOKITIHIYHWIA KOPOHAPHMIA aTEPOCKIIEPO3.
KT-KI" Takox cnig BBaxxaTu anstepHatveoto KA, SKLLO iHLLi
HeiHBa3WBHi TECTM € CyMHIBHUMY ab0 HeiHopMaTUBHUMY;

2. KT-KI' He pekomeHAoBaHa, KOMM € BUPaXeHWN
KanbunHO3 BA, HeperynspHuii cepueBuii putM, 3HaYHe
OXWPIHHSI, SKLLO MaLeHT He 30aTHUIA 3aTpUMaTh AUXaHHs
Ha TpMBanui Yac;

3. IuBasuBHa KAl pekomeHAoBaHa nauieHTam i3
BMCOKOHO KMiHiYHOt0 iMOBIpHICTIO IXC, pecbpakTepHoto abo
TUMOBOK CTEHOKAPAIE NpW HU3bKOMY PiBHI i3MYHOMO
HaBaHTaxeHHs [39].

3anopisbkuint MeguaHnii xypHan. Tom 25, Ne 6(141), nuctonag — rpyaeHs 2023 p.

llle oguH cyyacHwin MeTor OBCTEXEHHS CepLs, Lo
€ «30M10TUM CTaHAAPTOMY» ANS OLHIOBAHHS CTPYKTYpH,
o6'emy, cyHkuii, nepdysii miokapaa, — MPT cepus 3 ra-
Joniniem. BukopucToBytoum Lieit MeTog, KMiHiLMCTU MakoTb
3MOry TOYHiLEe OLiHUTW CKOPOTNMBY 3AaTHICTb MiokapZa
npw XpOoHiyHiit IXC i BU3HaYMTL NaLieHTiB, kM HeobXigHa
kopoHapHa pesackynspusauis [40].

BKIOYeHHs! Bi3yanbHOTO OLHIOBAHHSA i aHAaTOMIYHUX
XapaKTepUCTNK CTEHOTUYHOTO ypaxeHHst BA go ctaHaapT-
Horo npotokony MPT cepus, a Takox BifMoBa Bif, BUKOPK-
CTaHHsi KOHTPACTHOI PEYOBUHY CNIPUATUMYTH TOMY, LLO Lie
[OCTiIXEHHS CTaHe anbTepHaTVBOI0 NonepeaHiM MeTofam
KOPOHapHOI BidyanisaLii, OCKinbk HE Mae NPOMEHEBOrO
HaBaHTaXeHHs Ta He NOTPebye BUKOPUCTAHHS KOHTPACTY
(#oro ponb BUKOHYE KpoB). LLnpokomy kniHiYHOMY BnpoBa-
[DKEHHIO Liel npoLedypu NepeLLKopxatoTb Taki qakTopu:
HWKYa NPOCTOpOBa po3ainbHa 3aatHicT MPT nopiBHAHO
3 KT-KI" (1,0 mm npotu 0,4-0,6 mm), Ginblwa TpuBanictb
00CTEXEHHS, BULLa BapTiCTb, CKMALHOLi NnaHyBaHHS
CKaHyBaHHS, NOTIPLUEHHS SKOCTi 300paXeHHs Yepes CKo-
POYEHHS CEPLIS, IWXaHHS Ta pyxy nauieHTa. Lie cnpuimnnsie
HYDKYY YYTIMBICTb i CneuudivHicTb nopiBHAHO 3 KT-KI™ [41].

3Baxaroum Ha Ui obmexeHHs, beskoHTpacTtHy MPT
BiHL|eBMX apTepili BUKOHYIOTb NaLieHTam A5 OLiHIOBAHHS
MPOKCUMAnbHKX BiAAINIB KOPOHAPHUX CYAMH, SKILO € Npu-
MyLLEeHHSa Npo aHomarnito Yu aHeBpuamy BA (Hanpuknag,
npu xBopobi Kaeacaki). MpoTe 36inblueHHs KiNbKOCTi Ta
MocuneHHs gocTynHocTi noTyxHux (3,0 Tn i BinbLue) i
cyvacHux MP-ckaHepiB Moxe HafgaTut KniHiLMcTam HOBUAN,
6e3neyHilLnii Ta yHiBepcarnbHWA MeToA AN Bidyanisadlii xa-
pakTepy ypaxeHHs cybenikapgianbHux BA 3 BUSHaUeHHAM
CKOPOTNMBOI (PYHKLT Miokapaa B NaLIEHTIB i3 XPOHIYHOO
IXC 6e3 icTOTHWX pU3NKiB.

OTXe, HUHI B PYTUHHII KIiHIYHIA NpaKTWLi JOCTYMH
[Bi anbTepHaTMBHI MeToaukW aHriosisyanisauii IXC i3
MOXMMBICTIO @HAaTOMIYHOMO Ta (PYHKLIOHANBHOIO OLjiHI0-
BaHHs cybGenikapaianbHux BA — HeinBasusHa (KT-KT) Ta
iHBaamsHa (KAI). KniHiumcT moxe obpatut onTmansHuin
[iarHOCTUYHNIA METOL, CIMPaKOYMChb Ha NPOsiBM Ta nepebir
3axXBOPIOBaAHHSI, 10r0 NPOrHO3, KOMOpOigHMIA cTaTyc na-
LieHTa, JaHi nonepenHLOro HeiHBa3MBHOTO OBCTEXEHHS,
MOXITVBI MOTEHLiHI pU3WK1 MpoLieayp BidyaniaaLlii, a Takox
BPaXOBYHOUYM MOXIMBOCTI i nobaxaHHs naLlieHTa.

BucHoBKH

1. HwHi gocTynHUMK € fiBa METOAM aHrioBi3yaniaLii
BiHLIEBMX CyAWH — iHBa3MBHa KOpoHapoaHriorpadia Ta
HeiHBaavBHa KT-kopoHaporpadis.

2. HeobxigHi HacTynHi pocnimkeHHs wopo edek-
TMBHOCTI Ta Ge3neku pi3HUX METOAIB Bisyanisauii BiHLEBWX
apTepin Npu iLemiyHin xs8opobi cepus.

3. TlokpaLleHHs pe3ynbraTiB f4iarHOCTUYHOMO NOLLYKY
3anNeXuTb Bif MOXIIMBOCTE anapaTHOI CKNagoBOi KMiHiKu
Ta pauioHanbHoi nobyaoBy Nikapem onTUMarnbHOI MocHi-
[OBHOCTI AiarHOCTUYHOIO MPOLIECY.

MepcnekTBu noganbLWmMX gocnimkeHb. Bpaxosyio-
YI MOLUMPEHICTb | BUCOKMI PiBEHb CMEPTHOCTI NaLieHTIB 3
IXC, HeoOXxizHi HOBI JOCNimKeHHs Ans onTumisaLlii Bubopy
AiarHocTuyHoi cTparerii. Lie cnpusitume nigsuLLeHHIO edoek-
TMBHOCTi pob0TU CEPLIEBOI KOMaHAK, @ TakoX MOKPaLLUThL
pesynbTaTi AiarHOCTUMHOIO NPOLIECY 1 NiKyBaHHS.
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The aim of the study was to highlight the results of modern scientific developments in tracing the mechanisms of local stress-mode-
ling effect of orthodontic appliances on the oral cavity and periodontal tissues during the active period of orthodontic treatment.

Materials and methods. The research methodology was implemented in the collection and analysis of scientific results on the
stress-modeling effect of orthodontic appliances in patients with dentoalveolar anomalies obtained from the processed sources —
published full-text articles of original and fundamental research by national and foreign authors based on the evidential databases
MEDLINE / PubMed, PMC, Scopus, Web of Science, Cochrane, Google Scholar, ResearchGate and other scientific and practical
resources.

Results. The main components of the stress-modeling effect of fixed orthodontic appliances on the oral cavity, and particularly on
the periodontal tissues, were analyzed. The proportion of various complications is quite high and ranges from 32.7 % to 50.0 %
of all cases. The development of oxidative stress during orthodontic treatment is potentiated by microcirculatory disorders and
hypoxia of the periodontal tissues. The peculiarities of the periodontal cellular complex reaction, which has the ability to bear stress
generated in the actin cytoskeleton by direct mechanical stimulation, to extracellular matrix proteins, affecting the three-dimensional
organization of the extracellular matrix and its remodeling, have been traced. The role of lipid peroxidation, antioxidant system and
enzymatic reaction of oral and crevicular fluids was also defined.

Conclusions. The development of oxidative stress during orthodontic treatment can be caused by local and systemic exposure to
metals, corrosion processes in particular; by inflammation of periodontal tissues due to poor oral hygiene and activation of periodontal
pathogenic microflora; by aseptic inflammation in the periodontal ligament due to the use of mechanical force. Certain enzymes of
the oral fluid, in particular lactate dehydrogenase, can act as a sensitive marker of changes in the periodontal ligament metabolism
during orthodontic teeth movement. The localization and nature of free radical pathology are largely caused by the nature of an
exogenous inducer of lipid peroxidation and the genotypic characteristics of antioxidant system. It is this ratio that determines the
initiation and further chain branching of free radical reactions. Without normalization of all pathogenetic links, successful treatment
of inflammatory and dystrophic-inflammatory diseases of the periodontal tissues, in particular in orthodontic patients, is impossible.

3yboluenenHi aHOMaAii Ta cyuyacHi NOrASAM Ha MeXaHi3MH1 MicLieBoi
CTpec-MOAEAOBaAbHOI Ali OPTOAOHTHYHOI anapaTypu Ha TKAHMHU NAPOAOHTa
(orasp, nitepatyph)

0. B. TopoBaHnuin, H. A. Yyxpaii, A. |. MapTtoBnoc, O. . MaptoBnoc

MeTa po60oTH — BUCBITNEHHS pe3ynbTaTiB Cy4acHMX HayKoBUX AOCHIMKEHD OO0 MEXaHi3MiB MICLIEBOrO CTPEC-MOAENoBarbHOM
BNMBY OPTOAOHTWYHOI anapaTtypy Ha NOPOXHUHY POTa i TKaHWHW MapOAOHTANLHOMO KOMMIEKCY B MPOLECi aKTUBHOTO OPTOLOH-
TUYHOTO NiKyBaHHS.

Marepianu Ta metogu. Metoponoris JocnigXeHHs peanidoBaHa y 30upaHHi i aHanisi HaykoBKX pesynkTaTiB npo CTpec-Moge-
NoBanbHy Ajto OPTOAOHTUYHOT anapaTypu y NawieHTiB 3i 3y6oLlenenH1Mn aHomanisiMu, Lo OTpUMank 3 onpaLboBaHNX mKepen
¢haxoBoi nitepaTypu, — NOBHOTEKCTOBMX CTaTeN OpUriHanbHWX, PyHAAMEHTaNbHUX AOCTIZKEeHb BITYM3HSHNX i 3aKOPAOHHWX aB-
TOpiB, iIHAEKCOBaHMX y Aoka3oBwx Hasax faHux MEDLINE / PubMed, PMC, Scopus, Web of Science, Cochrane, Google Scholar,
ResearchGate Ta iHLWMX HayKOBO-NPaKTUYHUX pecypcax.

Pesynkrati. 3ailicHUNM aHani3 OCHOBHUX KOMMOHEHTIB CTPEC-MOLEMNBAbHONO BNMBY HE3HIMHOI OPTOAOHTUYHOI TEXHIKU Ha
MOPOXHWHY poTa Ta TKaHWHW NapoaoHTa 3okpema. [NuToma Bara pisHuX ycknagHeHb € JOBOII BUCOKOI, CTaHOBUTb Bif 32,7 % A0
50,0 % ycix Bunagkis. MopyLueHHs MIKpOLMPKyNsiLi Ta riNoKCist TKaHWH NapoLOHTa MOTEHLHOI0TL PO3BUTOK OKCUAATUBHOTO CTPECY
nif, Yac OPTOLOHTUYHOTO NiKyBaHHS. BraHaunnm ocobnmeocTi peakLii KNiTMH NapofoHTaNbHOrO KOMMAEKCY, LU0 MatoTh 3AaTHICTb
MepeHOCUTY Hanpyry, sika reHepyeTbCS B aKTWHOBOMY LIUTOCKENETI LLMSXOM NPAMOi MexaHiYHoT cTumynsui, Ha 6inkv no3aknituh-
HOrO MaTpUKCy, BNNMBaKYM Ha TPUBUMIPHY OpraHi3aLlito N03aknNiTMHHOMO MaTpUKCy Ta oro peMofentoBaHHs. BcTaHoBneHo porb
NEePEKNCHOTO OKMCHEHHS NiMifiB, aHTUOKCMAAHTHOI CUCTEMM Ta (hePMEHTHOI peaKLiii POTOBOI Ta KPEBIKYNAPHOI piavH.

BucHoBku. OkenpatveHuiA CTPec nig Yac OPTOAOHTUYHOIO NiKyBaHHS MOXe 6YTh CPUYMHEHWI MICLIEBIM | CUCTEMHUM BNAVBOM
MeTarnis, 30kpema KOpo3iiHUMM NpoLecamy; 3ananeHHsM TKaHH Napof4oHTa Yepes NoraHy ririeHy pOTOBOI MOPOXHWUHY 11 aKTUBI-
3aLlit0 NapOAOHTONATOreHHOI MiKpOopK; acenTUYHUM 3ananeHHsIM y NepPIoAOHTarbHiI 3B8'a3Li Yepes 3aCTOCyBaHHS MeXaHiYHOI
cun. OkpeMi hepMeHTV POTOBOI PiANHY, SIK-OT NaKTaTAeriaporeHasa, MoxyTb ByTW YyTIMBMM Mapkepom 3miH mMeTaboniamy
nepioaoHTanbHOI 3B'A3KM Nig Yac OPTOAOHTUYHOIO NepeMilieHHs 3y6iB. Jlokanisalis Ta xapakTep BinbHOpaauMKanbHOI natonorii
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3HAYHOI0 MIPOKO CIPUYMHEH] MPUPOAOIO EK30reHHOTO IHAYKTOPa NEPEKCHOrO OKUCHEHHS iNifiB | reHOTUNOBUMI 0COBNMBOCTAMM
aHTUoKeMaaHTHoI cuctemu. Came Bif LibOro CriBBIAHOLLEHHS 3aNeXUTb CTapT | HACTYMHE Po3rayKEHHS NaHLIOroBYX BirlbHOpaau-
KarnbHWX peakuin. bes Hopmanisauji BCix TaHOK NaToreHe3y He MOXJIIMBE YCMiLLHE NiKyBaHHS 3ananbHuX i AUCTPOGiYHO-3ananbHNX
3aXBOPIOBaHb TKAHWH NAapOAOHTA, 30KpeMa B OPTOAOHTUYHIUX NaLliEHTiB.

Over the past decades, the results of studies have shown
a consistently high incidence of dentoalveolar anomalies
(DA) in patients of different ages (from 23 % to 85 %), wide
variability of data in the world and in Ukraine in particular,
which leads to the consideration of this problem not only
from the standpoint of medical but also social significance
[1,2,3,4]. The multietiologic nature of DA and untimely diag-
nosis at the stages of temporary and variable occlusion lead
to the development of more severe forms in the permanent
occlusion [4].

DA is one of the causes of the masticatory apparatus
dysfunction accompanied by impaired coordinated work of
the masticatory muscles and changes in the symmetry of
the mandible movements with the possible development of
a number of pathological changes in the temporomandibu-
lar joint [5]. Impaired chewing and functional loads lead to
deterioration of metabolism in the periodontal tissues with
the development of gingival recession, atrophy of the alveo-
lar bone, or the formation of periodontal pockets and the
prevalence of destructive processes [6]. The consequences
of undiagnosed and untreated periodontal disease are the
possible development of regional vasoconstriction and
tissue hypoxia, and a decrease in the intensity of metabolic
processes [7].

According to current data, periodontal tissue diseases
are diagnosed in 30-50 % of 12-year-old patients and
55-96 % of cases in 15-year-olds. At the same time, chronic
catarrhal gingivitis is most common in this age range (up to
90 % of cases). It has been found that the most common is
Engle class |, which is diagnosed in about 45-70 % of peo-
ple, Engle class Il - 19-25 % and dental crowding —in 58 %
of cases [8]. According to various sources, the prevalence
of chronic catarrhal gingivitis in the pediatric population of
Ukraine is 70-80 % of cases, forming a risk group for the
development of more severe destructive forms of periodon-
tal tissue diseases in the process of growing up [8].

Todate, ithas been revealed that orthodontic treatment
in adolescence does not have a significant negative impact
on the subsequent condition of the periodontal tissues. How-
ever, the situation remains complicated for adult patients.
According to the American Association of Orthodontists, one
in four orthodontic patients is an adult. At the same time,
some studies show that almost 40 % of patients with DA
requiring orthodontic treatment are adults [9]. Periodontal
diseases in the presence of DA lead to critical loss of bone
tissue of the alveolar ridge of the jaws, which, in turn,
becomes the basis for the occurrence of dentoalveolar
deformities due to tooth migration [10]. Therefore, the effect
of orthodontic appliances on the periodontal tissues of adult
patients with even a minor inflammatory or dystrophic-in-
flammatory pathological process can be unpredictable.
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scientific developments in tracing the mechanisms of local
stress-modeling effect of orthodontic appliances on the oral
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cavity and periodontal tissues during the active period of
orthodontic treatment.

Materials and methods

The research methodology is implemented in the collection
and analysis of scientific results on the stress-modeling
effect of orthodontic appliances in patients with dentoal-
veolar anomalies, obtained from the processed sources
— published full-text articles of original and fundamental
research by national and foreign authors based on the
evidential databases MEDLINE / PubMed, PMC, Scopus,
Web of Science, Cochrane, Google Scholar, ResearchGate
and other scientific and practical resources.

Results

According to modern concepts, the human body responds
to any adverse effect with a multilevel reaction, which leads
to the development of a local or general stressful situation,
resulting in adaptation or its disruption — maladaptation with
the transition into a disease. According to classical concepts,
the initial action of a stressor on an organism or a separate
organ triggers a stress response, the so-called “urgent
(emergency) adaptation”, which ensures the maintenance
of homeostasis in new conditions. The basis of this stress
reaction is the activation of a complex, united in the concept
of “stress system”, which implements this reaction and the
activation of “stress-limiting” systems that limit the intensity
of the stress reaction. Only an optimal ratio of the activity of
these two systems ensures an adequate response of the
body to stressors and leads to the development of a gene-
ral adaptation syndrome, in which the autonomic nervous
system plays a leading role [11].

Local manifestations of stress-modeling effect of
orthodontic appliances on periodontal tissues. Despite
the widespread use of fixed orthodontic appliances in the
active period of orthodontic treatment and a significant
improvement in its effectiveness, the proportion of various
complications, including changes in the tissues of the perio-
dontal complex, is quite high and ranges from 32.7 % to
50.0 % of all cases [12,13].

The principle of orthodontic appliance operation is
continuous, intermittent or alternating pressure on the
teeth, bone tissue of the alveolar processes and jaws with
the help of mechanical devices activated by spring wire,
sliding screws, rubber rings, ligatures. The efforts of the
masticatory and facial muscles are applied (in case of a
disjointed bite), and the stereotypical movements of the
lower jaw are changed. A continuously acting force presses
on a tooth without a resting phase for a long period of time
and, as a result, probably complicates the necessary tissue
reorganization. In the periodontal tissues, an inflammatory
process usually begins with disorders in the hemomi-
crocirculation system, manifested by congestion due to
venous outflow disorders, perivascular edema, and diffuse
perivascular hemorrhages. Moreover, the occurrence of a
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local inflammation causes a violation of the entire micro-
circulatory system in the area involved in the pathological
process, including the microcirculatory system of the tooth
pulp, alveolar processes of the jaws and soft tissues [14].

During the active period of orthodontic treatment, about
90 % of patients report pain as one of the main discomforts.
Separate studies have found that 39 % of patients expe-
rience pain or significant discomfort after each visit to the
orthodontist for orthodontic appliance maintenance. This
type of pain is usually mild/moderate (56-69 %), short-term
(45 % lasted less than two days), during chewing (82 %),
and not spontaneous (associated with chewing function,
clenching or brushing) [15].

During orthodontic treatment, various forces act through
braces and arches, causing the tooth to move in the alveolar
bone of the jaws. In this regard, patients report two types
of pain: immediate pain associated with periodontal com-
pression and delayed pain associated with an inflammatory
response. At the beginning of treatment, the pain peak
occurs mostly 24 hours after the placement of elastic and/or
fixed multibraces. Then the pain response decreases until
it reaches a minimum level in about 7 days [16]. General
discomfort, according to various studies, occurs in 65.7 %
of cases, and in 34.3 % of cases the situation is limited to
localized discomfort [15]. In terms of gender, most studies
show no statistically significant differences among users of
orthodontic appliances [17,18].

An analysis of the risk factors for periodontal disease
in the use of braces has shown that orthodontic treatment
with fixed orthodontic appliances leads to a significant
decrease in the level of individual oral hygiene. As a result,
the aggressiveness of periodontal pathogenic microflora
increases, which causes the deepening of the inflammatory
process in the periodontal complex tissues [19,20,21]. It
was found that signs of inflammation in the gingival tis-
sues significantly decreased after the removal of braces.
Therefore, the improvement of periodontal tissue condition
approximately 30 days after removal of braces from the
oral cavity was accompanied by a decrease in the level
of cultured A. actinomycetemcomitans and B. forsythus.
However, such studies did not take into account the initial
state of the periodontal pocket microbiota before orthodontic
treatment [19,20,21].

The negative impact of fixed orthotics primarily affects
the gingival soft tissues in the form of papillary hyperplasia
and edema [22]. Most often it is a hypertrophic form of gin-
givitis [23]. The exact mechanism of gingival edema deve-
lopment is not yet fully understood, but it may be associated
with increased production of amorphous basic substance
with high levels of glycosaminoglycans by fibroblasts
against the background of a reduced level of individual oral
hygiene. Increased expression of collagen type | mRNA
and increased keratinocyte growth factor receptor play an
important role in the excessive proliferation of epithelial
cells and the development of hypertrophic gingivitis [13].

The oral mucosa, in particular the buccal epithelium,
which is part of the mucosal system, is an indicator of local
and general homeostasis disorders. A comparative analy-
sis of buccal epithelial cytograms in adolescents with DA
revealed that before orthodontic treatment with a bracket
system due to the existing inflammatory process in the gin-
gival mucosa, 30 % of patients showed rejuvenation of the

epithelial cell layer: the appearance of parabasal epithelial
cells, an increase in the number of cells in the Il stage of
differentiation and a decrease in the percentage of cells
in the V stage. In the initial period of the active phase of
orthodontic treatment, the incidence of catarrhal gingivitis
and local periodontitis reached 76 % of cases. At the same
time, the index of epithelial cell differentiation decreased,
loosening of the epithelial layer, disruption of intercellular
connections and desquamation of epithelial cells were
observed. The index of alveolar bone destruction and the
inflammatory-destructive index increased [24].

Influence of orthodontic treatment on the process-
es of maxillary bone remodeling. In response to the
applied orthodontic forces, mechanical stimulation of cells
and the associated extracellular matrix has the ability to di-
rectly regulate integrin expression, focal adhesion proteins,
cytoskeleton organization, cell morphology, cell adhesion to
the extracellular matrix, cell proliferation, and cell differen-
tiation, thus affecting bone modeling [25]. In cases where
the extracellular matrix is subjected to stress, isometric
stress develops in the cells within the matrix. This isometric
stress is equal in magnitude to the mechanical tensile force
acting on the cells from the extracellular matrix and leading
to changes in their cellular cytoskeleton and structure with
activation of cellular transcription factors. In turn, this has an
impact on how genes involved in cell adhesion, proliferation,
differentiation, and death are expressed. Additionally, by
applying direct mechanical stimulation to extracellular matrix
proteins, cells can transfer the stress created in the actin
cytoskeleton, affecting the three-dimensional organization
of the extracellular matrix and its remodeling [26,27].

Orthodontic tooth movement determines the bio-
logical response of all supporting tissues to which the
force is applied. Orthodontic force at the biological level
has the ability to cause an acute inflammatory reaction
in the periodontal tissues. Drastic changes can occur in
the periodontal ligament and alveolar bone as a result
of a biochemical adaptation reaction, which leads to the
reorganization of the intracellular and extracellular matrix.
There is a modification of local vascularization, which
stimulates the cascade production, synthesis and release
of arachidonic acid, metabolites, proteins, cytokines and
growth factors [28,29].

Bone remodeling or remodeling is a physiological
process that involves osteoclast-mediated bone resorption
combined with osteoblastic bone formation. The ratio of
bone production to resorption determines the bone mass.
Following resorption, physiologically active substances
such as bone morphogenetic proteins (BMPs), fibroblast
growth factor (FGF), and transforming growth factor (TGF)
are released from the organic matrix of the resorbed bone
and enter the local microenvironment, where they stimulate
osteoblast-mediated bone production. The bone marrow
monocyte / macrophage lineage of hematopoietic stem
cells gives rise to osteoclasts that break down a bone. The
multiple cytokines, hormones, and growth factors that are
involved in osteoclast differentiation. In turn, osteoclast
function is mediated by complex interactions between
several agents, including parathyroid hormone, calcitonin,
vitamin D, macrophage colony-stimulating factor (MCSF),
tumor necrosis factor (TNF), estrogen, and several inter-
leukins (ILs) [30].
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The deformation of the bone matrix caused by or-
thodontic pressure creates a complex, heterogeneous
biophysical environment in bone tissue consisting of fluid
flow, direct mechanical stress, and electrokinetic effects.
The latter are localized electric fields (+6 mV/cm) that arise
endogenously as a result of piezoelectric effects and/or flow
potentials. These biophysical signals trigger osteocytes’
intracellular signaling pathways, which in turn excite mech-
anosensors and increase bone cells’ sensitivity. Stretching
deformations in the periodontal ligament and alveolar bone
have the ability to stimulate the activation of osteogenic
gene expression with the differentiation of osteogenic pro-
genitor cells into mature osteoblasts that deposit osteoid,
which subsequently undergoes mineralization. It has been
established that bone formation caused by tensile stress
is not associated with osteoblast proliferation, but with an
increase in the rate of differentiation and maturation of
osteoblast progenitor cells [27,31].

When studying the changes that occur during orthodon-
tic tooth movement, it should be noted that the periodontal
ligament is a fibrous structure of high tensile strength and
relatively low elasticity that connects the tooth to the alveolar
bone. When the interstitial fluid is displaced by a load, the
ligament fibers become electrically charged, which causes
these fibers to repel each other, simulating an elastic effect.
The colloidal substances in the interstitial fluid act as dam-
pers for the pseudoelastic fibers of the periodontal ligament:
the fibers, fluids and colloids form a viscoelastic system. The
thixotropic colloids of the periodontal matrix change from a
“sol” state (solid in liquid) to a gel-like state depending on
the amount of stress they are subjected to. This transition
transforms the colloidal solution into an integral polymer
network. Thus, the rate of fluid flow through the interstitial
spaces of the periodontal ligament is regulated [32].

During the initial phase of orthodontic tooth movement,
when a tooth is displaced within the space of the periodon-
tal ligament, the latter becomes hyperemic, swollen and
infiltrated with cells of the acute inflammatory process. The
increase in inflammatory fluid and cellular infiltrate in the
periodontal ligament and the adjacent alveolar bone affects
the viscoelastic properties of both the bone and the ligament
itself. There is a progressive decrease in the tensile strength
of collagen bundles as a result of the release of matrix
metalloproteinases and other catabolic agents that disrupt
the cross-links and molecular integrity of the extracellular
matrix. Accordingly, the hydrodynamic damping effect of
the periodontal ligament decreases, and the elasticity of
the bone increases [27,33,34].

The theoretical model that formalizes the induction of
tooth movement following the application of an external
force has multiple stages: first, stretching in the matrix
of the periodontal ligament and alveolar bone leads to
changes in fluid flow in both tissues. This causes cellular
deformation and activates fibroblasts and osteoblasts in
the periodontal ligament and osteocytes in the bone. The
combination of ligament remodeling and alveolar bone
remodeling allows the tooth to move [35]. Collagen fibers
in periodontal ligament gaps are compressed, stretched,
or twisted as a result of applied orthodontic stresses, thus
disrupting the configuration of extracellular matrix proteins,
integrating integrins and focal adhesion domains to reveal
compounds that can activate fibroblasts [36]. Some of these
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newly identified activating molecules and mechanically
induced signals generated by orthodontic force induce the
expression of genes encoding several proteins and en-
zymes necessary for remodeling the extracellular matrix of
the periodontal ligament. Matrix metalloproteinases, serine
proteases, aspartate proteases, and cysteine proteases
are the enzymes that modify and breakdown collagen and
other macromolecules. These proteins include fibronectin
and collagen [34,37]. Cells in the periodontal ligament re-
spond differently to tensile and compressive deformations,
mediating predominantly catabolic tissue changes in areas
of compression and predominantly anabolic activity in areas
under tension. This coordinated ligament remodeling is
important for orthodontic tooth movement [27].

Coverage of the biological processes occurring in the
alveolar bone of the jaws during orthodontic movement of
teeth is a crucial task of modern orthodontics. This is due
to the fact that in cases when compressive deformations
created by orthodontic forces exceed the elastic limit of
the bone, either microfractures or degenerative changes
can occur. As a result, local osteocytes in their lacunae
and their cytoplasmic processes in the tubules connecting
the lacunae in the bone tissue are disrupted. Within this
three-dimensional tubular lacuna network, osteocytes
communicate with each other and with osteoblasts through
gap junctions at the tops of their cytoplasmic processes. The
gap junction is a channel that connects the cytoplasm of
two neighboring cells and allows the passage of ions, me-
tabolites, and small signaling molecules such as adenosine
triphosphoric acid (ATP) and Ca?* [7]. This channel consists
of two half-channels, each of which belongs to one of the
adjacent cells. Each half-channel is called a gap junction and
has six gap junction proteins. These gap junctions mediate
direct intercellular communication between neighboring
osteocytes and osteocytes with other cells on the bone
surface, such as osteoblasts, osteoclasts, and cells of the
vascular system [10].

Among the various proteins that form gap junctions, the
most abundant protein present in bone cells is conjunctional
protein 43 (Cx43) [38]. When two connexins, one of which
belongs to the cell membrane of each neighboring cells,
oppose and attach in the intercellular space, they form a
functional gap junction channel. Electrical, chemical and
mechanical factors affect the opening or closing of the gap
junction opening. Integrins (a531) are activated mechani-
cally by orthodontic pressures, which mediate the opening
of Cx43 half-channels in osteocytes with the release of
prostaglandin E, and ATP into the microenvironment. The
same orthodontic pressures that result from periodontal
tissues being compressed and stretched also cause fluid
flow shear stress with the expression of cyclooxygenase-2
(COX-2) and prostaglandin E, receptor EP, in osteocytes.
As aresult of activation of the EP, receptor by prostaglandin
E,, there is an increase in the expression of Cx43, which
leads to the creation of additional functional gap junction
channels with improved passage of signal molecules and
increased communication between bone cells. In the mid-
dle of the lacunocanalicular network, osteocytes and their
cytoplasmic processes are washed by a fluid that transports
signaling molecules, nutrients, and waste products and has
a significantly different ion content than the extravascular
interstitial fluid [9,28,39].
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All bone cells experience changes in their microenviron-
ment and fluid pressure as a result of orthodontic loading
or overloading, which results in fluctuations in the inflow
and outflow of this lacunocanalicular fluid, but especially
on osteocytes confined to their own bone localization [36].
The fluid’s viscosity and biochemical makeup, the type of
organic membrane, and the physical traits of the lacuno-
canalicular system walls are all significant factors because
osteocytes respond to the physical stimulus of the fluid flow
by generating, amplifying, and transmitting signals through
the gap junctions. It is this cross-talk between osteocytes
that drives bone remodeling. Orthodontic loading causes
microdamages to bone tissue, and, accordingly, the associ-
ated changes in fluid flow in the lacunocanalicular network
can also damage osteocytes and induce their apoptosis.
Osteoclasts can be attracted to the microdamage zone by
signals from osteocytes that are undergoing apoptosis,
where they, together with other bone cells, participate in
bone remodeling [36]. As a result of bone damage, the
local release of inflammatory mediators, cytokines, and
growth factors such as NO, endothelin, prostaglandin E,,
vascular endothelial growth factor (VEGF), and TGF-3
further promote bone remodeling, facilitating orthodontic
tooth movement [7,10].

The inflammatory cascade is not critical for orthodontic
tooth movement, but unregulated or excessive inflammation
is problematic and leads to the destruction of the periodontal
complex and tooth tissues in particular. Orthodontically in-
duced root resorption (OIRR) and tissue remodeling should
be limited to periodontal tissues, excluding root cementum
and the tooth itself [40]. However, 1-5 % of orthodontic
patients experience excessive root resorption with a loss
of more than 4 mm or one-third of the original root length.
Reducing the root length decreases the crown-to-root ratio
of damaged teeth, which is of great clinical importance. The
cellular mechanism of OIRR is similar to osteoclastic bone
resorption and correlates with increased receptor activator
of nuclear factor-kappa B ligand (RANKL) concentrations
and decreased osteoprotegerin (OPG) levels in the perio-
dontal ligament [41]. Orthodontic treatment of patients with
a predisposition to gingivitis and periodontitis is particularly
dangerous, as the combination of aseptic inflammation
and inflammation associated with the activation of perio-
dontopathogenic microflora causes accelerated loss of
attachment and progression of the pathological process in
the periodontal tissues [27].

Orthodontic forces in some cases can cause compres-
sion of the periodontal tissues with reduced blood flow and
potential ischemic necrosis of the alveolar bone. A mild
degree of ischemia and hypoxia cause the cells of the local
microenvironment to express specific genes that regulate
metabolic processes, allowing them to adapt to the changed
microenvironment [7,42]. Under these conditions, growth
factors and other biological agents are released from the
bone matrix and from the compressed blood vessels, involv-
ing local bone progenitor cells and further bone remodeling.

If the orthodontic forces are within an acceptable thera-
peutic range, then compression ischemic necrosis of the
bone will be negligible. This results in resorptive remodeling
and controlled tooth movement [36]. On the other hand, if
excessive orthodontic forces exceed the adaptive capacity
of the damaged tissues, compressive forces can cause cell

death, hyalinization of tissue in the periodontal ligament, a
zone of alveolar bone necrosis, and external root resorp-
tion. Subsequently, neovascularization and regeneration
of the damaged periodontal ligament and alveolar bone
occur [43,44].

According to other data, the reaction of periodontal
tissues to “light” orthodontic forces, i. e. forces that are
less than capillary blood pressure, leads to ischemia of the
periodontal ligament with simultaneous bone resorption and
formation. This results in more continuous tooth movement.
A“moderate” force, i. e. a force that exceeds capillary blood
pressure, leads to strangulation (clamping, pinching) of the
periodontal ligament, which in turn delays the processes
of bone resorption. “Strong / heavy” forces, i. e., forces
that significantly exceed capillary blood pressure, lead to
ischemia and degeneration of the periodontal ligament,
which leads to hyalinization with a greater delay in tooth
movement [36,45].

Thus, the applied orthodontic forces are transmitted
through the tense tissue matrix to the local cells of the pe-
riodontal ligament and alveolar bone, stimulating the cells
to release pro-inflammatory, angiogenic and osteogenic
agents. They trigger the process of remodeling the perio-
dontal ligament and the adjacent alveolar bone of the jaws.
In bone tissue, tension in cells and their extracellular matrix
caused by mechanical stress, as well as fluid flow stress,
can mediate changes in cell gene expression. This results
in the initiation of osteoclastogenesis and differentiation
of osteogenic cells with subsequent production of nitric
oxide, prostaglandins, osteocalcin, osteopontin, alkaline
phosphatase, and type 1 collagen, thus contributing to bone
formation and remodeling [35].

Oxidative stress. One of the biological reactions to
orthodontic treatment and the subsequent development of
the inflammatory process in the oral cavity is oxidative stress
(OS). During orthodontic treatment, various inflammatory
mediators (cytokines) that cause aseptic inflammation in
the periodontal ligament are released after mechanical
action on the teeth, causing a cascade of reactions in
the periodontium, leading to tissue remodeling and tooth
movement. Since there is strong evidence that periodontal
inflammation is one of the main sources of reactive oxygen
species (ROS) in the oral cavity, it can be assumed that
aseptic inflammation may be associated with OS-related
damage [46,47].

OS is defined as an imbalance between the production
of free radicals and the body’s ability to stop or minimize their
harmful effects by neutralizing them with antioxidants. From
a physiological point of view, there is a dynamic balance
between the set of free radicals that have the ability to cause
oxidative damage by ROS and the antioxidant defense
capacity. The defense mechanisms of normal cells destroy
most of these ROS and free radicals [47,48].

OS occurs when intracellular concentrations of ROS
exceed physiological values. The cytotoxic effect of free
radicals on cells is harmful and leads to cellular damage
by affecting the peroxidation of double bonds of fatty acids,
proteins and DNA. OS is defined as a change in the ba-
lance between the production of ROS and the antioxidant
defense system that counteracts them. Free radicals, as
well as ROS, are any chemical species with unpaired
electrons that are produced from many sources, including
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the environment (from ozone and nitrogen dioxide) and
many different biological and biochemical processes [49)].

Free radicals are neutralized by the antioxidant sys-
tem. This system functions at the cellular, membrane and
extracellular levels to protect against free radical attack. The
components that make up this system include members of
the catalase, peroxidase, and dismutase families, as well
as the glutathione system, including superoxide dismu-
tase (SOD) (converts superoxide to hydrogen peroxide),
catalase, and glutathione peroxidase. During orthodontic
treatment, two different situations coexist that can cause
OS: on the one hand, the appliance itself, and on the other
hand, the biomechanics of tooth movement. At the same
time, the use of an orthodontic appliance often creates a
complicated situation that provokes the development of
OS due to an inflammatory reaction around the teeth that
move [50].

Corrosion processes in the oral cavity. The oral
cavity is exposed to a variety of external factors, including
dental materials that have a significant oxidizing potential
and the ability to generate ROS. Orthodontic appliances
are made of ceramic, plastic (organic-polymer), and metal
materials, which can release metals or other elements
through the phenomenon of corrosion. This can increase
ROS levels through various reactions with free radicals
catalyzed by metals. Orthodontic materials affect the oral
environment and enter into complex reactions with various
components. Their influence on the parameters of saliva and
oral mucosa is not fully understood, despite innovations in
the development of orthodontic appliances and the nature
of their interaction with tissues [51].

To date, according to various studies, no specific
correlation has been definitively determined between the
placement of an orthodontic appliance in the oral cavity
and the exact biological and clinical consequences of this
action [47]. During orthodontic treatment with fixed appli-
ances, studies have been conducted on the local effects of
heavy metals released from corroded areas. In particular,
there are reports that metal ions, such as chromium, un-
dergo a redox cycle, thus directly producing ROS through
metal-catalyzed free radical reactions (Fenton reactions).
In vitro studies have shown that ions of metals such as
nickel, cobalt and chromium released from corrosive or-
thodontic braces and arches cause OS. Despite the lower
corrosivity of titanium alloys, due to the protective layer of
titanium oxide, mechanical friction in the contact between
the bracket and the arch during orthodontic treatment leads
to the destruction of the protective layer of titanium oxide,
causing corrosion and the release of titanium ions, which
can also produce ROS [51].

Thus, in the study conducted by V. Kovac et al. [50], the
systemic level of OS during orthodontic treatment with fixed
appliances in patients with clinically healthy periodontium,
determined by capillary blood samples by the spectro-
photometric method, was evaluated. Fixed orthodontic
appliances consisted of stainless steel brackets (Gemini,
3M Unitek; USA) attached to the upper and lower teeth and
two nickel-titanium arches (3M Unitek; USA) inserted into
the bracket slots. Capillary blood was collected before the
placement of the fixed orthodontic appliance and after 6
hours, 24 hours, and 7 days. The tested hypothesis was that
the selected parameters of OS in capillary blood changed
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significantly in the first week of orthodontic treatment with
fixed appliances.

In assessing the risks of OS caused by metal ions
released from fixed orthodontic appliances during ortho-
dontic treatment, J. Primozi¢ et al. found [52] that due to the
simultaneous effects of corrosion, deformation, friction and
mechanical action on fixed orthodontic appliances, braces
and arches degrade, which causes higher concentrations
of metal ions in the oral cavity. The authors provide an as-
sessment of the health risk due to the amount of released
heavy metals and the level of selected parameters of OS
formed during treatment with fixed orthodontic appliances.

Lipid peroxidation-antioxidant system. The study at
the modern level on the peculiarities of the pathogenesis of
periodontal tissue diseases in orthodontic patients is impos-
sible without a deep understanding of the metabolic mecha-
nism role, in particular in the lipid peroxidation-antioxidant
defense system, which form the basis of many pathological
reactions of the human body. Under physiological condi-
tions, the intensity of lipid peroxidation (LPO) is regulated
by the antioxidant system (AOS), which is represented in
the body by enzymatic and non-enzymatic components.
The AOS protects cells and the body as a whole from the
toxic effects of oxygen radicals and lipid peroxides and
neutralizes toxic products that cause membrane-destructive
effects [53]. Violation of the oxidation-antioxidant balance
leads to OS, characterized by a significant increase in the
processes of LPO, accumulation of free radicals against
the background of reduced activity of antioxidant defense
(AOD) [54].

A common pattern in all types of inflammatory pro-
cesses is an increase in LPO against the background of
a decrease in the activity of the physiological AOS of the
body. One of the main reasons for the activation of LPO
in various pathological processes is tissue hypoxia, which
occurs due to impaired tissue ability to absorb oxygen from
the blood or due to a decrease in the efficiency of enzymatic
oxidation. Oxygen utilization by tissues can be impeded
as a result of inhibition of biological oxidation by various
inhibitors, impaired enzyme synthesis, or damage to cell
structures [7]. Anumber of reasons cause the activation of
ROS in periodontal tissues: a decrease in the intake of such
alimentary antioxidants as tocopherol, ascorbate, bioflavo-
noids, etc.; stress of various genesis (under the influence
of catecholamines and corticosteroids, excess fatty acids
and oxygen enter the bloodstream); external chemical pro-
oxidants (pesticides, drug oxidants, alcohol, etc.); physical
factors (increased radioactive background, electromagnetic
field, ultraviolet and laser irradiation, etc.); excessive and
unbalanced intake of fats and carbohydrates against the
background of insufficient consumption; hypokinesia with
low levels of biological oxidation of enzymes (reduced
level of pyridine nucleotide reduction); congenital enzy-
mopathies of antioxidant enzymes (catalase, glutathione
reductase, glutathione peroxidase, glucose-6-phosphate
dehydrogenase; a decrease in the activity of antioxidant
enzymes with age [55].

The stress-modeling effect of orthodontic appliances
leads to changes in the activity of antioxidant enzymes in
the oral fluid and the concentration of LPO products. In the
oral cavity, free radicals catalyze the oxidative modification
of proteins and lipids of the mucous membrane. There is
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evidence of changes in the levels of beta-interleukin-1
(IL-1B), TNF-a, malondialdehyde (MDA), nitric oxide (NO),
and 8-hydroxydeoxyguanosine (8-OHdG) in oral fluid and
in samples of gingival sulcus fluid (crevicular fluid) by
spectrophotometric method in patients without periodontal
disease with fixed orthodontic appliances [34]. Against
the background of measurements of clinical periodontal
parameters, samples were taken from all patients before
orthodontic treatment, and then at 1 and 6 months of treat-
ment. While the level of IL-1[ detected in the crevicular fluid
at the 6th month of orthodontic treatment was statistically
significant compared to the baseline, all other biochemical
parameters in the samples did not show significant changes
in any measurement period. The authors found that ortho-
dontic tooth movement and orthodontic materials used in
the active period of treatment in patients without periodontal
pathology did not lead to changes above physiological limits.
This indicates the absence of oxidative damage to both
gingival and oral fluids.

According to another report, C. Menéndez Lépez-Ma-
teos et al. studied the level of salivary markers of OS in
groups of young patients undergoing orthodontic treatment
with clear aligners and fixed self-ligating braces using “light
forces” [56]. At the initial stages of orthodontic treatment,
the use of both types of equipment did not cause changes
in the indicators of total antioxidant capacity (TAC) and
myeloperoxidase activity (MPO). Anincrease in the levels of
products of deep oxidation of proteins (AOPP) was observed
only after the first 30 days of treatment. At the same time,
there were no differences in AOPP levels between treatment
with clear aligners and self-ligating braces during the first
90 days of treatment. The antioxidant capacity of the oral
fluid at the initial stages of orthodontic treatment in patients
with clinically intact periodontium when using both types of
orthodontic appliances did not undergo significant changes.

Reports on the analysis of enzyme activity using bio-
chemical methods, which can be used to more accurately
assess the degree of damage to the periodontal tissues and
fully monitor the treatment process, concerned the level of
lactate dehydrogenase (LDH) in the crevicular fluid, which
is released from the cytoplasm into the extracellular space
after programmed cell death in gingivitis or periodontitis,
including during orthodontic treatment [57,58]. Changes
in LDH levels were recorded depending on the type,
magnitude, and direction of orthodontic force application.
The time of increase in LDH levels varied depending on
the applied force level. Moreover, when applying “heavy”
forces (250 g), an increase in enzyme levels occurred in 2
weeks, and when used for molar distalization compared to
an increase in force by 125 g —in 3 weeks [6].

In similar studies, the ratio of activity, enzymatic reaction
rate and changes in the value of the Michaelis constant for
the enzymes lactate dehydrogenase (LDH)/amylase and
alkaline phosphatase (ALP)/amylase were used to diagnose
the degree of inflammation in the periodontal complex
tissues. In vitro, a decrease in the activity of amylase was
found against the background of an increase in the activity
of LDH and ALP enzymes. Therefore, an increase in the
index of the speed of the biochemical reaction ALP/amylase
for periodontitis of the third degree of severity was noted
in comparison with the index of intact periodontium by four
times. Thus, the use of enzyme indices in the diagnosis

of different degrees of periodontitis allows to predict the
development of the pathological process more accurately
and to start treatment measures in a timely manner [57,59].

Conclusions

1. The local stress-modeling effect of orthodontic
appliances on the periodontal tissues is an urgent problem
of modern dentistry.

2. The development of oxidative stress during ortho-
dontic treatment can be caused by various factors: local
and systemic exposure to metals, corrosion processes in
particular; inflammation of the periodontal tissues due to
poor oral hygiene and activation of periodontal pathogenic
microflora; aseptic inflammation in the periodontal ligament
due to the use of mechanical force.

3. About 90 % of patients report experiencing various
types of pain during the active period of orthodontic treat-
ment.

4. During the active period of orthodontic treatment,
cells in the periodontal ligament react differently to tensile
and compressive deformations, mediating mainly catabolic
tissue changes in areas of compression and mostly ana-
bolic activity in areas under tension. Orthodontic forces are
transmitted through the stressed tissue matrix, stimulating
the cells of the periodontal ligament and alveolar bone
to release pro-inflammatory, angiogenic and osteogenic
agents. They trigger the process of periodontal ligament
and the adjacent alveolar bone of the jaws remodeling.

5. Numerous studies have shown the absence of
oxidative damage to samples of oral and crevicular fluids in
young patients during active orthodontic treatment under the
influence of orthodontic appliances against the background
of clinically healthy periodontium.

6. In vitro and in vivo studies on changes in biomar-
kers of oxidative stress in the local environment due to the
influence of orthodontic fixed appliances insufficiently cover
the problem of oxidative stress induction at the systemic
level in patients with a predisposition to the periodontal
pathology development.

7. Oral fluid lactate dehydrogenase can act as a
sensitive marker of changes in the periodontal ligament
metabolism during orthodontic tooth movement.

8. Thelocalization and nature of free radical pathology
are largely caused by the nature of the exogenous inducer
of lipid peroxidation and the genotypic characteristics of the
antioxidant system. It is this ratio that determines the initia-
tion and further branching of chain free radical reactions.
Without normalization of all pathogenetic links, successful
treatment of inflammatory and dystrophic-inflammatory
diseases of periodontal tissues, in particular in orthodontic
patients, is impossible.

Prospects for further research. It is necessary to
deepen methodologically sound research and develop
effective therapeutic and preventive measures on their basis
to eliminate the local stress-modeling effect of orthodontic
fixed appliances on periodontal tissues. The data on the
brace effect on the chemical composition of mixed saliva
during active orthodontic treatment are not sufficiently co-
vered in the literature. In view of this, research in this area
will be relevant not only for theoretical but also for clinical
use. It is promising to discuss approaches to avoiding oxi-
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dative stress and recommendations for the prophylactic use
of antioxidants during orthodontic treatment.
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CraHpapti 6e3neku B aHecTe3ionorii Ta nia Yac NpoBeAE€HHA
perioHapHoi aHecTesii: nepcneKTMBU BNPOBaAKEHHA B YKpaiHi

K. 10. Benka®”CE 1. A. KyunH®BEF H, M. CemeHko®*BPE

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

Ornsaam

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

F - octatouHe 3aTBEpPAXEHHS CTaTTI

Besneka nawieHTiB B yMoBax XipypriuHoi criyx6m € HeBig'eMHUM (hakTOpOM CTanoro po3BuTKy MeavumuHu B Ykpaiki. Kntovosum
acneKkToM Lie € B nepiof BOEHHOrO CTaHy Ta NiCNSBOEHHWIA Yac, Konu AedilnT GIOMKETY Ha BCiX NaHKax AEePKaBHOIO ynpaBniHHs
Ta OXOPOHM 300POB’S ICTOTHUI i B NEPCMEKTUBI MOXE 3HA4YHO 3POCTM.

MepauyHi nomunkm nig yac aHecTesionoriyHoro 3abe3neyeHHs Ta XipypriyHoro BTpyYaHHs KOLLTYKOTb 0COBNMBO AOPOro, CTBOPHO-
10Tb 3HAYHUI TArap Ha CUCTEMY OXOPOHU 30OPOB'Sl. Taki MOMUIKN HE MOXYTb A03BONUTK COBi HaBiTb HabaraTLLi ekoHOMikW. [ns
YKpaiHCbKWX peanii LiHa 0cobnnBo BUCOKA, i Taki MOMWUNKW 1S HALLOI OXOPOHW 300POB’S dhaTarnbHi.

MMig vac gocnimkeHHst npoaHaniaysanm 15 mxepen 3 enekTpoHHNx 6a3 faHux MEDLINE ta Embase. Kpim Toro, BKIKUMIm YacTuHy
[aHuX, WO ofepxaHi nig Yac JocnimkeHb, ki 3aificHeHi Ha kadeapi. [leMoHCTpaLis BnacHux pesynbTaTtie 06MekeHa, OCKinbKu
OKpeMi AaHi Bxe bynu onybnikoBaHi B iHLWKX BUAAHHsX abo x MaTtepian nepebyBae B NpoLECi peLieH3yBaHHs.

OCHOBHUIA MOHITOPYHT 3rigHO 3i cTaHaapTamu BOOS3 / BeecriTHboi thenepalii ToBapucTs aHectesionoris (WFSA) 3giiicHioTb
nepeBaxHo B NikapHsx kpaiH €sponencekoro Cotoay. Pesynbrati 6nmuabki 4o 100 % Ans nynbCOKCUMMETPIi Ta apTepianbHOro TUCKY,
98 % — ana EKT, 96 % — ansa kanHorpadii. B YkpaiHi BUKOpUCTaHHS METOAIB MOHITOPUHTY HE Mae KpUTUYHIUX BIGMIHHOCTEN, KpiM
AeLLo MeHLworo (73,7 %) noLwmpeHHs kanHorpaddii Ta MoHiTopuHry EKT (83,4 %).

3Ha4Ho ripLua cuTyauis — B KOHTEKCTi perioHapHoi aHecTesii. B YkpaiHi nuie B 67 % nikapeHb, 3a pesynsratamit ONUTYBaHHS,
37IMCHEHOTO HaLLOK Kadheaporo, AOCTYMHA YNbTpasByKoBa Hasirauis. Kpim TOro, BU3HaUMnN HU3bKUI piBEHb CNPUHATTS 3aX0AiB
3 Besneku, Lo BKIKYAKTb YEK-NUCTH, TPEHIHTU Ta KINiHIYHI po360pY MOMMOK.

BucHoBku. Y pesynbrarti ornsagy nitepatypy BCTaHOBWIW, WO B YKpaiHi NOCTYNOBO BNPOBaAKYOTLCA KOMMOHEHTU [enbCiHCKOI
[Zeknapallii 3 6eaneku B aHeCTesionorii, NOLIMPIETLCS BUKOPUCTaHHS Yek-nncTa BOO3 «besneyHa xipyprisi» Ta cTaHaapTy 6e3nekm
perioHapHoi aHecTesii. OCHOBHI HaNPsIMW HAaCTYMHOTO PO3BUTKY — OCBITa NikapiB Ta iHLIOTO NepcoHany 3 nuTaHb 6e3nekun navieH-
Ta, 3aTBEPIYKEHHS HaLiOHaNbHWUX CTAHAAPTIB | MOHITOPUWHT X BNPOBaMKEHHS Y NPaKTWKY, CTBOPEHHS CUCTEMM MOBILOMIIEHHS Ta
ayauTy NpO YCKMaAHEHHS!, KPUTUYHI IHLIMAEHTU Nif Yac aHecTesii.

Safety standards in anesthesiology and during regional anesthesia:
implementation in Ukraine

K. Yu. Bielka, Yu. L. Kuchyn, N. M. Semenko

Patient safety in surgical settings is an integral part of the further sustainable development of medicine in Ukraine. This is key in
times of the war and post-war state when the budget deficit at all levels of public administration and health care is significant and
may grow significantly in the future.

Medical errors during anesthetic management and surgery are particularly costly and significantly burden the health care system.
Even the wealthiest economies cannot afford such mistakes. The price is particularly high for Ukrainian realities, and these mis-
takes are fatal for our health care.

For this review, the authors used the electronic databases MEDLINE and Embase. 15 studies were included in the review.

A part of the data was also included from the department research. Demonstration of own results is limited, as the data have
already been published in other publications or materials are in the reviewing process.

Basic monitoring according to the WHO standards / World Federation of Societies of Anesthesiologists (WFSA) is mainly used
in hospitals of European Union countries. Results are close to 100 % for pulseoximetry and blood pressure, 98 % for electrocar-
diography, and 96 % for capnography. In Ukraine, monitoring methods do not have critical differences, except for a slightly lower
(73.7 %) spread of capnography and ECG monitoring (83.4 %).

The situation is less encouraging in the context of regional anesthesia. In Ukraine, the situation is much worse. According to the
survey conducted by our department, ultrasound navigation is available in only 67 % of hospitals. There is also a low level of taking
safety measures, which include checklists, training, and clinical analyzes of errors.

Conclusions. According to the data of this literature review, the components of the Declaration of Helsinki on safety in anesthesio-
logy are gradually being implemented in Ukraine, the use of the WHO checklist “Safe surgery” and safety standards of regional
anesthesia is spreading.

The main directions for further development are the education of physicians and other staff on patient safety, the approval of national
standards and monitoring of their implementation in practice, the creation of a notification and audit system for complications and
critical incidents during anesthesia.
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Besneka naujeHTiB B ymMoBax XipypriyHoi cnyx6m € HeBif -
€MHUM (haKTOPOM CTanoro PO3BUTKY MEAVLIMHU B YKpaiHi.
KrtoyoBnM acnekTom Le € B nepiof BOEHHOTO CTaHy Ta
MICASIBOEHHMI Yac, Konu aediunT BromKeTy Ha BCiX TaHKax
[iepXaBHOrO YNpaBniHHS Ta OXOPOHW 30POB’S ICTOTHUIA i
B NEPCNeKTUBi MOXeE 3HaYHO 3pocTu. MeanyHi nomMunku
Mif Yac aHecTesionoriyHoro 3abe3neyeHHs Ta XipypriyHoro
BTPYYaHHS! KOLLTYHOTb 0COBNMBO JOPOTO, CTBOPHOKOTH 3Ha-
YHWI TArap Ha C1CTEMY OXOPOHM 300POB'S. Taki IOMUITKM He
MOXYTb [103BONNTM COBI HaBITb HalbaraTLLi ekoHoMikv. [ns
yKpaiHCbKIMX peanii LjHa 0cobnmnBo BUCOKa, | Taki TOMWUITKM
A5 HALLIOT OXOPOHM 3[0POB'A dhaTasibHi.

®oKyC 3 BiliHW 3MiLLlyBaTW HeAOLiNbHO. TM He MeHLLe,
HaBiTb B yMOBaX aKTUBHWX GOMOBYX Aill BaXIMBO 36eperty
MynbTUchoKarnbHe Ta nepenekTUBHE HadeHHs NpoLecis, siki
BinbyBarloTLCA B NikapHIHWX 3aknagax i B ynpasniHHi. [po-
[OBXEHHS! MeAUYHOI pedhopMy BTOPUHHOIT Ta TPETUHHOI NNa-
HOK 060B's13k0BO Mae nepeabayaTy Ge3neKoBUIN KOMMOHEHT.
Lle BaxnmBo nepenycim Ans HOBWX NikapeHb, Lo OyayTb
30y10BaHi Ha 3pyNHOBAHVX TEPUTOPISIX, A€ € LLaHC 3pobuTy
npVHLMNM Be3neyvHoi Xipyprii YaCTMHOK MPOEKTY Lie Ha
eTani 6yaiBHMUTBa 1 opraHisauii pobotu. Lien npuHumn
BXe pearni3oBaHo B nikapHsx Monbli, Ae HauioHanbHMi
(hOHZ OXOPOHM 300POB’S HE onfayye KMiHiYHWA BUNAJOK,
SKLLO icTopist XBOpOBYK XipypriYHOro navieHTa He MICTUTb
yek-nuct BOO3 «Bbesneyna xipypris». OTxe, 6e3neka na-
LlieHTa perynioeTbCst eKOHOMIYHO Ha HaLlioHaNbHOMY PiBHI
[1]. Anga Ykpainu Taka mogens € komnnemeHTapHoto. [lo
pecopM CUCTEMI OXOPOHU 3A0POB’S YkpaiHn Ta lMonbLuj
Manm BinbLWiICTb CMINbHAX PUC Yepe3 Hacniaky NnaHoBoi
Mozeni EKOHOMIK.

B YkpaiHi BxXe BNpoBagKyoTbCA NpUHLMNK Ge3nekun
nauieHTa Ha ocHoBi [enbCiHCbKOT Aeknapalii [2,3]. OgHak
HWHI LIe NpOLEC HE € CUCTEMHUM i LieHTpanizoBaHuM. 3a-
yBaXWMO, BTiM, LLO MPOrpec 3a OCTaHHi PoKu JOBOMi
CyTTEBNIA. MOHITOPUHT | BNIPOBaKEHHS Cy4aCHUX 3MiH €
OCHOBHUMM HanpsiMamu ochimkeHb kadeapu Xipyprii,
aHecTesionorii Ta iIHTEHCWBHOI Tepanii IHCTUTYTy nicnagn-
MIOMHOI OCBITW HaLlioHanbHOrO MeANYHOTO YHIBEPCUTETY
imeHi O. O. boromonbLg.

Y uit cTatTi 3pobneHo cnpoby y3aranbHUTK CBITOBUI
Ta yKpaiHCbKUA JOCBIA, WO CNPUATUME BU3HAYEHHIO
HanpsIMiB HAaCTYMHKX JOCHIMKEHb W AaCTb 3MOTY OLHUTK
[OCBiA, KpaiH 3 BUCOKUM PIBHEM [0X0OAY MOPIBHSHO 3
cuTyauieto B YkpaiHi.

Mig yac poboTy BUKOPWUCTOBYBaNM enekTpOHHI 6asn
naHux MEDLINE ta Embase. Ananisysanu ny6nikauii
6yab-SKoro TWNy, BUAAHI aHrMINCbKOK Ta YKPaiHCbKO
MOBaMW, 3 TakuMu TepMiHamut: 6eaneka nawlieHTa, iHTpaone-
paLifH1i MOHITOPWHT, lenbCiHCbka Aeknapauis BcecBiTHLOT
MeOMYHOI acoLliaLlii, LOCTYMHICTb YNbTPasByKy B aHECTESIO-
norii, yek-nuct BOOS. CtarTi y dhopmari scoping review, Lo
MICTSTb pe3ynsraTv AOCTIIKEeHb Ha Manux rpynax i xapak-
TEPU3YIOTLCS HU3LKOH SKICTHO CTAaTUCTUYHOT 0BPOGKY, BN-
KrtoueHi (puc. 7). KpiM T0ro, BKNKOYUAM YaCTUHY AaHMX, LLO
OfepXaHi nig Yac [ocniMKeHb, SKi 3aiACHeH Ha kadeapi.
[leMoHCTpaLlist BNacHUX pe3ynstatiB 0OMexeHa, OCKinbKu
oKkpeMi AaHi Bxe bynv ony6nikoBaHi B iHLWIKX BUAAHHSX abo
X MaTepian nepebyBae B NPOLEC peLieH3yBaHHS.

ImnnemeHTauis npuHumnie MNenbciHcbKoi geknapa-
Lji 3 6e3neku B cBiTi Ta B YKpaiHi. lenbCciHcbka aeknapaLlis
3 Ge3neku nauieHTiB B aHECTESIONOrii € KOHCEHCYCOM, L0

pocardytun y 2010 poui €Bponeiicbkum TOBapUCTBOM
aHecTesionoris i EBpONeicbKor paforo aHecTesionoris [4].
[JeknapaLis rpyHTYeTbCA Ha BaraTopiuH1X JOCHIMKEHHSX
i € y3aranbHeHHAM CTparTerii, NpakTMyH1X 3acobis Ans
[OCSrHEHHs: MakcuManbHoi Be3neky nawieHTiB y nepione-
paLinHomy nepiogi. BinbLuicTb NpodinbHNX acowialin kpaiH
€Bponu Ta Acouiauisi aHecTesionorie YkpaiHu yxeanunm
uto fdeknapauito. Lie aeMoHCTpye HauioHarnbHy nomiTuky
LLOAO FOTOBHOCTI BWKOPWUCTOBYBATW NpaBuna B KOXHIN
onepawinHin Ta BiaAiNeHHi iHTEHCMBHOI Tepanii. BTim,
AeKnapaTuBHUI XapaKTep i BIACYTHICTb YiTKX MeXaHi3miB
BNMMBY Ha NikapHSHI 3aKnagu Ha NepLUKX eTanax Bnposa-
[PKEHHS NPKU3BOAATb [0 iCTOTHOI BapiabenbHOCTi B gocsr-
HeHHi NpuHLMniB 6e3neyHoi Xipyprii. Lie 3HayHo 3anexwTb
Bif, NOMITUKM KEPIBHWLITBA KOXHOTO TiKyBasibHOMO 3aKnagy.

Y kpaiHax 3 BUCOKVM piBHEM foxody Beaneka naulieH-
Ta [yKe 4acTo KOHTPOIETLCS Ha AepXaBHOMY piBHI Ta
perymnioeTbest ekoHoMiHO. OfHaK HaBiTb 3@ TakMX YMOB
pocnimkeHHs «Patient safety and the role of the Helsinki
Declaration on Patient Safety in Anesthesiology», 3gilicHeHe
y 2019 poui y 38 kpaiHax €spornu [5], nokasano: Hessaxa-
04M Ha BUCOKUIA piBEHb BMPOBAaKEHHS pekoMeHaaLin,
30Kpema LLISIXOM EKOHOMIYHOI perynsiLii, BCe e € 3HauHi
HeaormiKu.

YMOBHO B CTpaTerii 3i CTBOPEHHs 6e3neyHnX yMOoB Ans
nawjeHTa po3pisHATL MaTepianbHUn Ta opraHidavinHuin
koMnoHeHTU. MaTepianbHe 3abe3neyeHHss Kopentoe 3
Aoxogamn KpaiHu, giHaHCyBaHHAM MeauyHoi cdepu. Y
rnonepeaHix JOCMiMKEHHAX HAaBEAEHO NOPIBHANBbHY Xapak-
TEpPUCTUKY AOTPUMAHHS CTaHAAPTIB MOHITOPUHTY B YKpaiHi
Ta kpaiHax eBpONencLKOro perioHy [6).

OCHOBHMIN MOHITOPWHT 3riaHO 3i cTaHaapTamm BOO3 /
BcecsiTHboi thegepaliii ToBapucTs aHecTesionoris (WFSA)
3AINCHIOKTb NEPeBaXXHO Y NikapHsX kpaiH €BPONenNCHKOro
Coto3sy. Pesynbraty 6nusbki o 100 % ans nynbcokcumeTpii
Ta aptepianbHoro Tucky, 98 % — ans EKT, 96 % — ans kan-
Horpadii. B YkpaiHi BUKOPUCTaHHS METOAIB MOHITOPUHTY He
Mae KpUTUYHWX BigMIHHOCTEN, KpiM AeLLo MeHLLoro (73,7 %)
MOLLMPEHHS kanHorpadii Ta MoHiTopuHry EKI (83,4 %).

3HaYHO NOBINbHILLI TEMNU NOLMPEHHS Ta CIPUAHATTS
3 BoKy MeAMYHOrO NepcoHany MarkoTb OpraHidaviiiHi 3MiHK
Yy CTPYKTYpi HaZaHHs xipypriyHoi gonomoru. BoHu nepep-
6avaloTb BUKOPUCTAHHSA Yek-ncTiB «besneyHa xipypris»
BOOS, 0bnik ycknagHeHb, LLO BUHVKIW, PETYNSPHi TOEHIHMM.
HanicToTHILWO € pi3HWLSA 33 3aCTOCYBaHHAM Yek-nucTa
«besneyHa xipyprisg» BOO3.

Yumano gocnimkeHb, WO 3aidcHeHi B €8poni Ta CBiTi,
nokasanu edekTuBHiCTb Yek-nucta BOO3, 3okpema B
HEBIAKNaAHIN Hecepuesil Xipyprii. Y focnifdxeHHi, sike
BukoHanu Thomas G. Weiser et al., nokasaHo: aKLo
yek-nuct BOOS He 3acTocoByBany, YacToTa ycknapgHeHb
B HeBigknagHin xipyprii ctaHosuna 18,4 %, a npu 1oro
BukopucTaHHi — 11,7 % [7]. TpuBanicTb BUKOHaHHS Ya-
cTuHK «Time out» B cepegHbOMy CTaHoBUTbL 36 C. Lle He
36inbLUye TpMBaniCTb NiArOTOBKM Ta Yac A0 po3pisy, LUO
4acTo € OCHOBHUM apryMEHTOM MepCoHarty, SKUi CKENTUYHO
CTaBUTLCA 40 JOTPUMAHHS LibOro AOKyMeHTY [8]. Y kpaiHax
€sponn 90 % pecnoHAeHTiB 3aBxamn abo iHOAI KOPUCTYHOTb-
Cs1 JOKYMEHTOM, BiH € 060B’3KOBMM KOMMOHEHTOM KapTy
nauieHTa. B YkpaiHi yek-nuct 3aexam abo iHogi 3acTocoBy-
t0Tb nnue 37,4 % onutanux. Kpim TOro, AyKe 4acto Hemae
Yek-nmcTa 3 nepeBsipku 0bnagHaHHs Nepes aHecTesiet; Le
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Puc. 1. |neHTucbikauis gocnimkeHb 3a 6asamu faHuX.

[0AaTKOBO 30iMbLUyE IMOBIPHICTb BUHUKHEHHS KPUTUYHNX
iHUMaeHTiB (puc. 2).

[ocBig Ykpaitu Lwogo imnnemenTauii yek-nncta BOO3
3iCTaBHWY i3 TakvM Y KpaiHax HU3bKOTO | cepeaHbOro AOXOAY.
Y pocnimkenHi «A three-year retrospective study of the
World Health Organisation safety checklist compliance in a
Comprehensive Specialized Hospital in Debre Tabor, North
Central Ethiopia», wWwo 3giiicHunu B ogHOMy 3 rocnitanis
Ecbionii, BcTaHOBNEHO: CNPUNHATTS Yek-nucTa «besneyHa
xipypris» 3 2017 go 2020 poky gocsrno 30,4 %, xou i 3i
3HaYHNM 3POCTaHHAM BMKOPUCTaHHS B AuHamili. Li gaHi
ekBiBaneHTHi 4o napameTpiB B YkpaiHi [9].

lonosHa npobnema BNpoBagKEHHS YEK-NNCTIB — HN3b-
KA KOMMIAeHC MEeANYHOro nepcoHany. Xipypru yacto
BBaXatoTb KMiHIYHO 3HAYYLLOK 3aTPUMKY [0 PO3pidy, LU0
BXe CMPOCTOBAHO panille. Kpim Toro, nepcoHan Beaxae
YeK-INCTU Ta iHLi JOKYMEHTU, LU0 PEryniorTs Ge3neky,
[0AaTKOBWM | HenoTPIGHUM GHOPOKPATUYHIM HABAHTXKEH-
HSIM, @ TakoX 3BiNbLUEHHSIM PIBHS TPUBOMY B NaLliEHTIB, Sk
3anMLIatoTLCS NPUTOMHUMM Nif Yac 3aCTOCYBaHHS foone-
pavifHOI YaCTUHM Yek-N1cTa. HamnowmpeHiLli aprymeHTy,
L0 MOB'A3aHi 3 HECMPUAHATTAM Yek-ucTa OiNbLUICTO
rnocTayanbHUKIB MEANYHVX MOCAYT, € NEPEKOHaHHS Y He-
noTpiGHOCTI LbOro AOKYMEHTA, BiCYTHOCTi MO3UTUBHOIO
BMMMBY Ha KOMYHiKaLito B KOMaHAi Ta BUKOPUCTaHHI NOro
nuwe sk gopmarnbHoro iHCTpymeHTy [10].

Y pocnipxenHi «A qualitative study comparing expe-
riences of the surgical safety checklist in hospitals in high-
income and low-income countries» nokazaHo abcomntTHy
HEYHIKarnbHICTb YKPaiHCbKOrO CKMagHOro AOCBiAY LIOAO
BMPOBaKEHHS YEK-NNCTIB, OPraHi3aLinHMX 3MiH y NiKapHsX
i 3GiNbLUEHHS KiNbKOCTi foKyMeHTaLlii 3aranom [11]. Oyxe
yacTo HeobXigHO BpaxoByBaTW KynbTypHi 0COBNMBOCTI Ta
GekrpayHn MeaUyHOI CUCTEMM, EKOHOMIYHE CTAHOBULLE
KOXHOI KpaiHu, Ae 3anpoBamkytoTb 3MiHW. Y KpaiHax i3

3anopisbkuint MeguaHnii xypHan. Tom 25, Ne 6(141), nuctonag — rpyaeHs 2023 p.

MpuunHa 2 — ornsigosi cTaTTi (n = 23)
MpyumnHa 3 — manuin obesr gocnigxerHs (n = 14)

Yu e y Bac B onepaLliiHiii Yek-1cT Ans nepeBipku 06naaHaHHs
nepen aHecTesietn?

16,6 %

W Tak

W Hi

MnaHyeTbea

Puc. 2. [uToma Bara nikapeHb Ykpaiu, Ae BnpoBagkeHo abo 3annaHoBaHO BUKOPUCTAHHS Yek-

NUCTa 3 nepeBipkv 06ragHaHHs.

BVCOKVM PIBHEM 0XO0ZY MEAWYHI NPaLiBHVKW NO3UTHBHILLE
CrpuiMatoTb HOBOBBEAEHHS!; Lie MOB'3yH0Th, 30KpeMa, 3
kpaLumm 3abesneyeHHsM 6a3oBux NoTpeod.

BupilwanbHot € ponb MicLeBux nigepis HanpsamiB y
MOTUBALii 4O NPUIAHATTS HOBUX inei. HeobxigHo aoknactu
0cobrnmBuX 3ycunb, 1106 3a6e3neumnTy MigTPUMKY XipypriB i
MOJIOALLIOr0, HEMEAWYHOTO NepcoHany.

IHWa MoX1Ba epeKTUBHA TaKTWKa — HaZaHHS 3MOrM
nepcoHany onepawiiHux 3BepTaTucs 3a NigTPUMKO A0
CTapLLWX XipypriB, «igepis HanpsMy» AN NigTPUMKN, KOmn
BOHM MaKOTb CMPaBy 3 HECMIPUAHATTSIM iHLLOTO NepcoHany
[12,13].

3aranom 3auikaBneHicTb y 6esnevHiit aHecTesionorii
LLOPOKY 36inbLuyeTbCs, Ny6nikytoTh Bee GinbLue AoCTimKeHb
3 uiei Temu (puc. 3) [14,15].
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Puc. 3. KinbkicTb cTaTeii Ha pik, ony6nikoBaHux y xypHani «Anesthesia & Analgesia», AOCTYNHMX
[Ns MOLLYKY 3a KIKO4YOBMMM CrioBamu «Beaneka navienTisy [14].
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HepBoBO-M'5130BWi1 CTUMYNATOP

Puc. 4. KoHTponb nig Yac BUKOHaHHS nepudepuyHoro HepBoBoro Groka.
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3a ocranHi 100 pokiB aHecTesis Ta ii 6e3neka eBontoLi-
OHyBana Bif BUHanaeHHs KogmaHom i KyLLrHroM HapkosHoT
KapTu, NOsIBU eHOTpaxeanbHNX TPYOOK i3 MaHXeTO Ans
3aXUCTy AMXarbHWX WNAXiB 4O NOSBU YeK-NUCTIB, YHidi-
KOBaHWX TPEHIHrB | MiXkHAPOAHMX CTpaTerii 6e3nekn aHe-
cresii. beaneky aHecTesii KinbkiCHO AOCI CKMaAHO OLIHUTML.
Tomy pocnigxeHHs LWoao 6e3nekn aHecTesii Lwe TpuBanui
yac OyayTb aKTyanbHUMKM Ta NoTpebyBaTMMyTb 3HAYHUX
kanitanosknageHsb. [lo npuknagy, International Anesthesia
Research Society (IARS), L0 € fOBONi NOBaXHUM MaiiaaH-
YMKOM [N151 30iACHEHHS AOCTIMKEHD B ranysi aHecTtesionorii
Ta iHTEHCUBHOI Tepanii, LLOPIYHO BHOCUTL NOHaA 1 MinbiioH
fonapis CLUA ans diHaHCyBaHHS AOCTiMKeHD i3 6e3neku
aHecresii [16].

Beaneka perioHapHoi aHecTe3ii B YkpaiHi. B ocTaHHe
[EeCATUPIYYA AOCATHYTO ICTOTHUX YCNIXiB Yy perioHapHii
aHecTesii. Brim, HaBiTb y CrnonyyeHux LLtatax Amepukm
[OCBI PE3VAEHTIB Ta iXHiX HACTABHWKIB He OyB BpaXKatounm,
0co6rmBo B BICLKOBIN MeamumHi [13,18].

B YkpaiHi, Ha xarb, came BiliHa, Siky BeZle pocis NpoTu
HaLLOT AepxaBu, cTana CUIbHAM MOLUTOBXOM [10 BUHUKHEH-

Hs nepucbepryHNX HepBoBYX Brioki. MepenyciM Le nos's-
3aHO 3i 3HA4YHOHO MUTOMOIO Baro0 TPABM KiHLBOK Y CTPYKTYPI
BOEHHOI TPaBMW, TPVBANUM MNiKyBaHHSIM MOPaHEHUX BOTHIB,
pi3ko BUpaxeHWM BonboBUM cuHApOMOM. PerioHapHa
aHeCTesis 3HWKYE BUPaXeHiCTb BONbOBOrO CUHAPOMY,
3anobirae po3BUTKOBI (haHTOMHUX GONiB B amnyToBaHUX
KiHLiBKaX i HaBITb 3HIKYE 4acTOTY BUHUKHEHHS MOCTTpaB-
MaTU4HOrO CTPECOBOTO po3naay Y Bircbkosux [18]. Bpaxo-
BYIOUM LUBMAKWIA PO3BUTOK LIbOTO HAMpsIMy aHeCTe3ionorii
B YKpaiHi Ta 4acTy HeroToBHICTb BiAdiNeHb A0 KPUTUYHUX
iHLMAEHTIB, OOLINbHIM BBaXaAEMO AeTaslbHE AOCTIKEHHS
Lopo 6esneku perioHapHoi aHecTesil.

3HayHOot0 Mipoto JOCArHEHHS B perioHapHux Griokagax
onocepeaKoBaHi Ta NMPSMO KOPEMHoKTb i3 JOCTYMHICTIO
YNbTPa3BykoBOI HaBiraLii. B octaHHix gocnimkeHHsX noka-
3aHO eKOHOMIYHY edheKTVBHICTb perioHapHoi aHecTesii nig
YNTPa3ByKOBMM KOHTPOSIEM Y LLOAEHHIV KMIHIYHI npakTui
[19]. DoBeneHo, LLo ynbTpa3BykoBa HaBiraLlist 3MEHLLYE Yac-
TOTY NOLUIKOZKEHb CYAWNH, CUCTEMHOI TOKCUYHOCTi MICLIEBOT
aHecTesii, THeBMOTOpakcy Ta brokaan aiagparmansHoro
Hepaa [20].

Heponik ynbTpa3BykoBoi Hairauii 6e3 cynposogy
cTumynsitopa — Gpak gokasis Toro, wo Y3[-Hasiravis
MOB'SI3aHa 3i 3HWXKEHHSIM YacTOTW MOLUKOMKEHHS Nepu-
thepuyHmx HepBiB. OpHaK y HelloaaBHO onybnikoBaHOMY
PETPOCNEKTUBHOMY KOTOPTHOMY LOCHIAXEHHi 3pobunu
BWCHOBOK, LU0 iHLMAEHTHICTb KOPOTKOYACHNX YLLUKOMKEHb
HepBIB 3HIKEHA 3@ AOMOMOIOH0 YIIETPa3BYKOBOMO KOHTPOMHO
MOPIBHSIHO 3 BUKOPUCTaHHAM cTUMynsiTopa [21]. 3aranom,
BnpoBamkeHHst Y3[] cnpusno po3pobrieHHo HoBux 6rokis,
MiOXOMiB | BAOCKOHAMEHHS HAsSiBHMX; LIe MOXe MOMINLmMTA
6e3neky nawjieHTiB.

BTim, B onepauiiiHux 6aratbox nikapeHb YkpaiHu
Ta €BPOMENCLKMX KpaiH ynbTpasByK AOCI HE € LUMPOKO
pocTtynHumM. Hanpuknag, y ®paHuii ynstpa3sykoBa HaBi-
rauis goctynHa B 94 % nikapeHb [22]. B YkpaiHi cutyauis
JeLLo ripwa — nnwe B 67 % nikapeHb, 3a pesynsratamut
OMUTYBAHHS, 3MiMICHEHOrO HALLIOK kadeapor, AOCTYNHa
yNbTpa3BykoBa Hagirais (puc. 4).

Cepep iHWKUX Npobrnem — YacTa BifCYTHICTb Y BiNbHO-
My [OCTYMi XMPOBOi eMynbCii, YeK-NNCTIB 3 pearyBaHHs
Ha CUCTEMHY TOKCUYHICTb MICLIEBOTO aHECTETHKA, HI13bKa
TOTOBHICTb MEAMYHOTO MepcoHany, BiACYTHICTb CUCTEM
iHhopMyBaHHs Npo Hebe3neyHi IHLMAEHTI B OnepaLiiiHii.

HaiticknapgHiwot npobnemoto nig 4yac BUKOHAHHS
perioHapHoi Ta Byab-AKOi iHLLOI aHecTesii € CrinKyBaHHs
B NiKapHSX | NOBIOMMEHHS NPO KPUTWYHI iHUMaeHTU. B
YKPaIHCBKIX NIKapHAX CXMMbHI 3aMOBYYBaTW HeLLACHI BU-
nagku. Binomo, wwo B naujeHTa B 100 pasis binbLue LIaHCiB
MOMepTH Bifj KPUTUYHOTO iHLWMAEHTY YY NOMUIKW B NiKapHi,
HiX, HaNpuKnag, y pesynsrati TpaHcnopTHoi aBapii [23]. Ocb
YoMy MOBIAOMIEHHS NPO Byab-sKY KPUTUYHY NOMUIKY Mae
6yTu HeraliHum. OpHaK B YKpaiHCbKil CUCTEMi OXOPOHM 300-
POB’S BCE LLie MOLUMPEHa NpaKTVKa MpyUXoByBaTH NOMMIKMA
Ta HellacHi BUNaaky B onepaviiiHin, 4acTto Le 3yMOBEHO
cTpaxom nokapaHHs. lo npuknagy, B 40,2 % nikapeHb
YkpaiHu y pasi po3BUTKY CUCTEMHOI TOKCUYHOCTI MiCLieBMX
QHECTETUKIB HIKOro He iHpOpMYIOTb NPO iHUMAEHT. Ane BCi
pobnATL MOMUITKM.

AepokocMivHa NPOMMUCIOBICTb yXBana NPUHLMMNOBO
iHLUMIA Nigxig. HiKoro He KpUTKKYOTb 3a NOBIAOMIEHHS Npo
npoGremy — NnepcoHan Mae NeBHUIA «iMyHiTeT» Big byab-
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AKX OUCLUMNIIHAPHUX CTArHEHb, SIKLLO Npo npobnemu
NOBIAOMNSAETLCA HeranHo. Y pesynbrarti NoniT Ha KoMepLii-
HOMY aBiana¥Hepi e Hanbe3neyHiLLMM cnocobom NoLoposi,
HabaraTo 6e3neyHiLL1M, HiXk MOoPOX Ha aBTOMOOINI. Takui
nigxig € HanbinbLW BUNPaBAAHUM Y MEAWLHI.

MepcnekTBM BNpoBafKeHHs CTaHAAPTIB 6e3neku
B YKpaiHi. HuHi B YkpaiHi Ha HauioHanbHOMY piBHI He
BMPOBAMKEHO XOAHUX Nporpam nigBuLLEHHS! Ge3nekn B
aHecTesii. AcouiaLis aHecTesionoris YkpaiHn maHicgec-
TyBasna CBO MiATPUMKY Ta FOTOBHICTb [0 BMPOBAMKEHHS
crangaprie 6eaneku we y 2010 poui. Y 2023 poui Ha KOH-
rpeci Euroanesthesia 2023 y m. [masro (Benvika bputanis)
nignucaHo enbCiHCbKy Aeknapadlito 6e3neky Big imeHi Aco-
Uiawji aHecTesionoris Ykpainu Ta KHIM «KuiBcbkuii Micbknia
nonorosuit GyanHok Ne 5».

Brim, Tinbkv BnpoBamKkeHHs 060B'A3KOBUX BUMOT [0
MPOBEAEHHs! aHeCTesii Ha JepXaBHOMY piBHi 4acTb 3MO-
ry CTaHOapTu3yBaTh ranysb i 3pobuTn ii 6e3nevHiLlo.
[na cuctemn OXOpOHM 300POB’S Lie 3Ha4yHa €KOHOMIst
KOLUTIB, OCKifbKW BapTiCTb NiKyBaHHS aHECTE3I0NOrivYHNX
yCKnafHeHb iCTOTHO BULLA, HXX BapTiCTb KanHorpada uu
EKI-Haninok.

3BicHO, cTaHaapTu3aLisa poboTu 3rigHo 3i cTaHaap-
Tamu KpaiH i3 BUCOKUM piBHEM [oxomy Hemoxnvea es
CTaHAapTu3aLii HaB4aHHS nikapis-iHTepHiB. Y 2022 poui
3aTBEPKEHO HOBY Mporpamy MiaroTOBKW aHeCTesionoris
B iHTepHartypi. Lis nporpama rpyHTyeTbCSA Ha cTaHaapTax
nigrotoBkM B kpaiHax €sponeiicbkoro Cotosy (EC). Kpim
BiANOBIAHOCTI HABUYOK, SKi Mae onaHyBaTW iHTEpH Ans
OTPMMaHHS cepTudikaty nikaps-cneuianicTa, TpuBanicTb
iHTepHaTypu 3binblueHa fo 3 pokie. Lien Tepmin Bce e
He BignoBigae TepmiHam niaroToBku B kpaiHax €C, ae BiH
CTaHoBUTbL 6 pokiB. Are 3a YMOBY NOCTYNOBOTO 36iNbLLEHHS
TPUBANOCTi HaBYaHHS B NePCNEeKTVBI BAACTLCS YHidhikyBaTh
MiAroTOBKY YKpaiHCbKUX aHecTesionoris BiANOBiAHO A0
CTaHzapTiB ocBiTH B €Bponeiicbkomy Coroai.

BucHoBKH

1. besneka nauieHTa B CYCTEMi OXOPOHM 300POB’S Ta
OKPEMO B aHECTE3IOoNOrii € BaXMMBOIO NPOBIEMOI0, L0 Mae
6e3nocepenHin BNNMB Ha BIKUBAHICTL i 3aXBOPHOBAHICTb
nawjeHTiB, pesynsTaty XipypriYHoro nikyBaHHS Ta BigHOB-
NeHHs nicns onepalii.

2. Y pesynbrari ornsagy HaykoBoi nitepaTypy BCTaHo-
BUIY, WO B YKpaiHi NOCTYNOBO BMPOBAMKYOTLCS KOMMO-
HeHTV MenbCiHCbKOT Aeknapalii 3 6e3nekw B aHecTesionorii,
MOLLIMPIOETLCS BUKOpPUCTaHHS Yek-nncta BOOS3 «besneyHa
Xipyprisi» Ta cTaHaapTy 6e3neku perioHapHoi aHecTesii.

3. OcHoBHI HanpsiMK NOAArbLIOTO PO3BUTKY — OCBITa
nikapiB Ta iHLIOro nepcoHany 3 nuTaHb 6e3neky navjexTa,
3aTBEPMAKEHHS HALOHANbHUX CTAHAAPTIB i MOHITOPWHT
BMPOBAPKEHHS iX Y MPaKTUKY, CTBOPEHHSI CYCTEMM MOBIOOM-
TIEHHs! Ta ayauTy NPO YCKNAAHEHHS, KPUTUYHI iHUMAEHTM Mig
yac aHecTesi.
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Comorbidity: alobar holoprosencephaly and pulmonary tuberculosis

in a child (a case report)

Yu. V. Myronchuk®**A-F 0, 0. Pushnova®248¢ L, V, Taran®2B<, Q, V. Dvizov®?B¢

Zaporizhzhia State Medical and Pharmaceutical University, Ukraine, 2Public Non-Profit Enterprise “Zaporizhzhia Regional Clinical

and Diagnostic Center of Phthysiatry and Pulmonology” of Zaporizhzhia Regional Council, Ukraine

A - research concept and design; B - collection and/or assembly of data; C - data analysis and interpretation; D - writing the article;

E - critical revision of the article; F - final approval of the article

Aim: to demonstrate the features of detection and management of a child with simultaneous alobar holoprosencephaly and
pulmonary tuberculosis (TB) by the example from our own clinical observation.

Materials and methods. A clinical case of our own observation of the simultaneous course of pulmonary TB and alobar holo-
prosencephaly in the child who was treated in the pediatric department of the clinical base of the Department of Phthysiatry and
Pulmonology of Zaporizhzhia State Medical and Pharmaceutical University on Public Non-Profit Enterprise “Zaporizhzhia Regional
Clinical and Diagnostic Center of Phthysiatry and Pulmonology” of Zaporizhzhia Regional Council.

Results. The 4-year-old child diagnosed with pulmonary TB was admitted to the Pediatric Department. Previously, the child was
diagnosed with alobar holoprosencephaly in a children’s hospital. His condition was severe due to the main disease. Family
members, who had contact with the child, were examined to rule out TB. The index patient was a grandmother, who had recurrent
drug-sensitive TB and was looking after the child living apart from the family. The treatment for TB was successful, but the child
developed drug-induced hepatotoxicity. Also, the child had episodic convulsions when admitted to the department, which did not
repeat after the prescribed treatment by a neurologist.

Conclusions. Alobar holoprosencephaly is a severe and rare structural brain abnormality with complex and multifactorial causes.
This condition can be identified at the first screening examination of a pregnant woman, so prenatal diagnosis is quite important.
The disease leads to severe disability and requires assistance of physicians in different specialties. Treatment for tuberculosis is
successful but demands more monitoring of side effects during antimycobacterial therapy.

Komop6iaHicTb: anobapHa roronposeHuedanifa Ta AereHeBUM Ty6epKyAbO3 y AUTUHU
(KAIHIYHMI BUNAAOK)

0. B. MupoHuyk, O. O. MywHosa, A. B. TapaH, O. B. ABi3oB

MeTta po6oTu — Ha NpuKNagi BNacHOro KIiHIYHOTO CrOCTEPEXEHHS ONMCaTH 0COBNMBOCTI BUSIBMEHHS Ta BEAEHHS XBOPOT AUTUHN
3 0fHo4acHUM nepebirom anobapHoi rononposeHLedanii Ta nereHeBoro Tybepkynboay.

Marepianu Ta meToaun. HaBeaeHo kniHivHMA BUNagok ogHouacHoro nepebiry nereHesoro Ty6epkynbo3y (Th) Ha doHi anobapHoi
ronionpo3eHuedanii B AnTWHK, ka nepebysana Ha nikyBaHHi B AUTA4oMy BiaaineHHi KomyHanbHOro HekoMepLinHOro nianpuemcTea
«3anopiabkuii perioHanbHNiA PTU3ioNyNbMOHOMNOMYHUIA KNIHIYHWIA NiKyBanbHO-AiarHOCTUYHUIA LIEHTP» 3anopidbkoi 0bnacHoi paaw,
Lo € KniHiYHoKo Basoto kadbespy TuiaTpii | nynsMoHonorii 3anopiabkoro AepkaBHOTO MeAUKO-(hapMaLeBTUYHOTO YHIBEPCUTETY.

Pesyniratu. [lo auTaYoro BigaineHHs HaginLLna AnTuHa BikoM 4 poku, SIKil BCTAHOBMEHO AjarHo3 nereHeBoro Tybepkynboay. PaHile
OuTuHa nepebysarna B AuTsuin nikapHi, e 6yna giarHotoBaHa anobapHa rononposeHuedanis. AUTuHa y TSHKKOMY CTaHi, L0 3yMOB-
TEHMIA OCHOBHM 3axBOPtoBaHHsIM. OBCTEXMIMN YNEHIB POAMHW, SKi KOHTAKTYBaNM 3 AUTUHOLD, ANst BUKIOYEHHS Y HUX Th. IHaeKcHUM
naujeHToMm BusBMnacs 6abycs, B Skoi CTaBcs peLyans YyTnmeoro Tybepkynso3y. BoHa He npoxwviBana 3 poguHoto, ane gornsagana
3a guTuHoto. JlikyBaHHs T y auTvHM Byno ycniluiuM, ane 3'asunacs nobivHa peawjis — renatoTokcyHmiA nposis. KpiM Toro, Ha yac
HaOXOMKEHHS B BiAAiNEHHS AUTUHA Mara enisofuyHi CyaoMu, Ski He NOBTOPHOBANMCS Nicns NikyBaHHS, LLIO NPU3Ha4/B HEBPONATONOT.

BucHoBku. AnobapHa rononpo3eHLedanis — Tskka 1 pigkicHa CTPyKTypHa aHOMaris FofIOBHOTO MO3KY, CIPUYMHEHA CKMagHUMM
i pisHOMaHITHUMW hakTopamm. Liei CTaH MOXHa BUSIBUTU BXKE Ha NEpLUOMY CKPUHIHTOBOMY OOCTEXEHHI BariTHOI, TOMy npeHa-
TarbHa AjarHoCTyka € 4OBOIi BaXMBO. 3aXBOPHOBAHHS MPWU3BOANTL 40 TSHKKOI iHBaniam3aLlii, notpebye 4onomoru fikapis pisHNX
cneuianisauiit. JlikyBaHHs Ty6epKyrnbo3y B Takux AiTeil € ycmilHuM, noTpebye GinbLioro KOHTPOMo 3a NoGiYHUMM SBULLAMM B
npoueci aHTuMikobakTepianbHoi Tepanii.

Holoprosencephaly (HPE) is a brain malformation in which
the prosencephalon or embryonic forebrain fails to divide
into two separate lobes between the third and fourth weeks
of gestation. This process results in varying degrees of the
cerebral hemispheric separation failure. About 80 % of af-
fected embryos or fetuses have craniofacial abnormalities.
The most severe of the associated craniofacial abnormali-
ties are cyclopia, synophthalmia and proboscis. Other less
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severe abnormalities include microcephaly, hypotelorism,
depressed nasal bridge, single central incisor of the maxilla,
and midline cleft lip and palate [1].

The classification of HPE is based on the complete
absence of the interhemispheric fissure and the degree of
the cerebral hemispheric separation. Usually, there are four
degrees of HPE severity, according to descending severity:
alobar, semilobar, lobar and middle interhemispheric variant.
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Case report

Alobar HPE is the rarest and the most severe clinically. It
is characterized by the absence of cerebral hemispheric
separation and a single ventricle of the brain, the “mono-
ventricle”. The semilobar form is represented by the fusion
of the left and right frontal and parietal lobes, while the
posterior lobes remain intact, as the interhemispheric fissure
exists posteriorly. In the lobar form, the frontal lobes are
fused, especially ventrally, while most of the right and left
cerebral hemispheres and lateral ventricles remain intact.
In the middle interhemispheric type, the posterior frontal
and parietal lobes are not separated, there is also a varying
degree of insufficiency of the thalamic and basal ganglia
splitting, and the corpus callosum is absent. The severity of
craniofacial malformations and prognosis usually correlate
with the degree of HPE: the alobar form is the most severe,
both in terms of craniofacial malformations and neurological
disorders [2].

HPE is a quite rare malformation, but at the same time,
the most common malformation of the brain and face, with
afrequency of 1.00-1.34 per 10,000 births. The prevalence
is much higher among aborted embryos, with a prevalence
of 1in 200-250. Thus, the lower the gestational age, the
higher the prevalence, and it can be explained by a high
intrauterine mortality of fetuses with HPE, probably due to
associated genetic and structural defects [3].

The etiology of this disease is multifactorial, including
the influence of teratogenic factors, genetic abnormalities
and syndromic association, so it is difficult to determine
the exact cause of this pathology. Today, the majority of
cases of this disease remain unknown, that leads to the
“multiple lesion hypothesis”, which considers both genetic
and non-genetic causes. Among the non-genetic factors
that can cause this disease are maternal diabetes, ethanol
consumption, smoking, retinoic acid, drugs that affect cho-
lesterol biosynthesis, and the use of salicylates. In addition,
viral diseases, such as cytomegalovirus, toxoplasma and
rubella, have also been identified recently [4]. There are also
genotypic causes of development, which can be identified
not in all cases. HPE is inherited by autosomal dominant
manner. The most common cause of familial HPE is a
mutation of the SHH gene. The majority of HPE cases are
associated with multiple chromosomal abnormalities, such
as trisomy 13 and 21, which account for 25 % to 50 %. The
disease affects about 70 % of people with trisomy, which
has a prevalence of 1/5000 at birth. Trisomy 13 can be
suspected during pregnancy based on ultrasound findings
and confirmed by fetal karyotype analysis [5,6].

Prenatal ultrasound diagnostics of the fetal brain is a
necessary and reliable method of diagnosis. It is known
that most brain abnormalities remain undiagnosed until
the second trimester. However, a basic approach to scan-
ning in the first trimester can be used to diagnose brain
abnormalities according to the current recommendations
of the International Society of Ultrasound in Obstetrics and
Gynecology. Thus, the structure of the fetal head, which
should be visualized, is limited to the skull bones, the mid-
line of the parietal region and the ventricles filled with the
neurovascular plexuses. Using this method, almost all cases
of acrania, cephaloceles, and alobar holoprosencephaly
can be detected [7].

The absence of a “butterfly” sign by brain ultrasound
in the first trimester of gestation should cause a high level

of suspicion and indicates the presence of brain malfor-
mations with an adverse outcome and is associated with a
detection rate of 100 % [1,8]. In the alobar form, a significant
distortion of the normal brain anatomy can be observed and
a single ventricle and extracerebral, facial and karyotype
abnormalities can be detected. These changes can be
revealed as early as the first trimester of pregnancy [9].
This is reflected in one of the most recent studies, where a
group of researchers, Yu Hu et al. suggested that all cases
of alobar holoprosencephaly were diagnosed by ultrasound
in the first trimester [10].

Postnatal mortality in all types of holoprosencephaly is
very high but depends on the specific type. The reported
survival rate after one year is 29 %. Children with alobar
type of holoprosencephaly, who survive the newborn period,
have profound developmental disorders. In particular, spas-
ticity of the limbs and axial hypotonia are observed. In most
cases, children are unable to sit independently, although in
some cases they can only grab objects and knock on them,
so they have elements of fine motor skills and minimal hand
function. In addition, such patients are non-verbal, with
profound cognitive impairment, which causes complete
dependence on all daily activities [11]. Also, common con-
ditions in surviving children may include epilepsy, electrolyte
imbalance due to hypothalamic dysfunction, which leads
to diabetes insipidus, neurocognitive deficits, and mental
disorders such as anxiety and depression [4].

In summary, as we can see, this disease is quite severe
and requires full information to be provided to parents at the
prenatal screening stage, concerning prognosis, morbidity
and mortality, and about the care of such children in the
postnatal state. Healthcare professionals should take into
account the values and beliefs of parents regarding further
decision-making [12].

As for tuberculosis (TB) in children, this problem is cur-
rently relevant. Children who have contact with a TB patient
are at the highest risk of contracting TB. Lack of vaccination
is also a crucial factor in the development of TB and affects
the course, prevalence, complications, and mortality.

After analyzing the available literature, we did not find
any described clinical cases of simultaneous alobar holo-
prosencephaly and TB in children, which may be of interest
to physicians of various specialties.

Aim
To demonstrate the features of detection and management
of a child with simultaneous alobar holoprosencephaly

and pulmonary tuberculosis by the example from our own
clinical observation.

Materials and methods

Aclinical case of our own observation of the simultaneous
course of pulmonary TB and alobar holoprosencephaly in
the child who was treated in the pediatric department of the
clinical base of the Department of Phthysiatry and Pulmo-
nology of Zaporizhzhia State Medical and Pharmaceutical
University on Public Non-Profit Enterprise “Zaporizhzhia
Regional Clinical and Diagnostic Center of Phthysiatry
and Pulmonology” of Zaporizhzhia Regional Council
(PNE “ZRCDCPP” ZRC).
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Results

A4-year-old boy G.

Medical history. The child was born to a mother with
no previous pregnancies. She was not prenatally cared.
Pregnancy was accompanied by chorioamnionitis, stage 2
anemia, colpitis (purulent discharge). The mother was not
registered by a gynaecologist during pregnancy.

From the first day of birth, the child was treated at
a clinical hospital in neonatal intensive care unit (NICU)
from 03.07.2018 to 28.08.2018 and was transferred to a
Neonatal Pathology Department for further treatment. The
child’s general condition was severe. The skin was pale.
Soft tissue turgor was low. Breathing was spontaneous.
Oxygenation was satisfactory. Auscultation: rough breath
sounds, no wheezing; heart sounds were loud, rhythm was
regular. Central hemodynamics was stable. The abdomen
was soft, not swollen. Conscious, lethargic, motor activity
was only in response to stimulus, convulsive equivalents.
The large fontanelle was 4.0 x 4.0 cm, not tense, head
circumference — 46 cm. Scoliotic deformity of the cranium.
Severe hydrocephalic symptoms, oculomotor disorders (von
Graefe’s sign was noted). Rigidity involving all extremities.
Tendon reflexes were increased, pathological reflexes were
not provoked. Orientation sensitivity was preserved.

Brain spiral computed tomography (SCT) (18.12.2018):
Hydrocephalus. Abscess.

Chest X-ray (17.12.2018): the lung fields were clear.
The vascular pattern was unchanged. The shadows of
the lung hilus were structural. A neonatal resuscitation
procedure was performed in the emergency department
(13.07.2018): placement of an external ventricular drainage.
In the Neonatal Pathology Department (18.09.2018), a
surgery was performed: ventriculopuncture, drainage of the
anterior horn. Also, the brain abscess was drained through
the large fontanelle.

On 02.02.2019, the child was discharged from the
Department in a stable condition under the supervision of a
neurologist at the place of residence. At discharge, the child
was in moderately severe condition, stable. Diagnosis: Hy-
drocephalus. Postoperative condition (POC) (13.07.2018):
external ventricular drainage placement. Postoperative
status (POS) (18.09.2018): ventriculopuncture, drainage
of the anterior horn of the right lateral ventricle of the
brain. Severe delay in psychomotor development, spastic
tetraparesis. Symptomatic epilepsy. Recurrent neonatal
sepsis, necrotising enterocolitis of newborns, respiratory
distress syndrome.

The child’s mother visited the children’s hospital to
register the child’s disability as planned on 01.01.2023.
The child was examined using clinical, laboratory and in-
strumental methods and consulted by specialist physicians.

Magnetic resonance imaging (MRI) of the brain
(02.02.2023): the basic structure of the cerebral hemi-
spheres was lost and seen as multiple cavities with a
substantial volume of fluid with varying amounts of residual
cortex. The white matter of the cerebral hemispheres was
absent. One median mono-ventricle (holo-ventricle) was
detected, lateral and third ventricles were absent. Median
structures and interhemispheric fissures were absent.
Transparent membrane was absent. The corpus callosum
was absent. The olfactory tract was absent. Normal optic
nerves were detected. The brain stem and cerebellar
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hemispheres were preserved. The pons was moderately
compressed. The fourth ventricle was formed, compressed.
The pituitary gland was formed, measuring 4 x 3 x 3 mm.
There was an upward displacement of the parietal bones
due to a significant amount of fluid in the brain cavities.
The cerebral skull was deformed. There was unilateral
(left-sided) occipital craniostenosis. Conclusion: MRI signs
of developmental anomaly — alobar holoprosencephaly.
Loss of the main structure of the cerebral hemispheres
seen as multiple cavities with a substantial volume of fluid
and with different amounts of residual cortex. Preservation
of the brain stem and cerebellar hemispheres. Anomaly of
skull bone development — left-sided occipital plagiocephaly
(Fig. 1).

During the examination, according to echocardiography
(heart ultrasound), free fluid up to 5 mm at the apex was
found in the pericardial cavity. At discharge, the diagnosis
was made: Brain developmental anomaly: allobar holopro-
sencephaly. Spastic tetraparesis. Severe psycho-speech
retardation. Alalia. Symptomatic epilepsy. Protein and en-
ergy deficiency of severe degree with hypostatura. Hearing
loss. Moderate degree iron deficiency anemia. Flexion
contractures of the limb joints. Flat — valgus feet. Effusive
pericarditis with reduced left ventricular ejection fraction.
Right-sided cryptorchidism, inguinal hernia. Physiological
phimosis. Congenital partial atrophy of the optic nerve of
both eyes. Purulent conjunctivitis.

The mother categorically refused hospitalization and
further treatment in a ward. She was discharged under the
supervision of her family doctor. Recommendations were
given including repeated ultrasound examinations of the
heart and the second cardiologist consultation after 10 days.

On 13.02.2023, echocardiography showed no free fluid
in the pericardial cavity, but a cavity formation was inciden-
tally found in the left half of the chest. A left lung abscess
was suspected. On 15.02.2023, the child was admitted to
the surgical department of the Children’s Hospital. Clinical,
laboratory and instrumental examinations of the child were
again performed using X-ray TCO and computed tomogra-
phy (chest CT scan).

X-ray TCO dated 17.03.2023: the projection of the
left lingual segments of the left lung demonstrated mode-
rate reduction of pneumatisation due to infiltration of a
homogeneous structure with indistinct irregular contours.
Conclusion: Signs of infiltrative changes in the left lung
lobes (differentiate between pneumonia and a specific
process) (Fig. 2).

The child also underwent chest CT (16.02.2023): In
the lingual segments of the left lung, a 5 mm subpleural
calcified focus, above the diaphragm, an area of consoli-
dation (infiltration) measuring 5 x 18 mm with small dense
inclusions. In the basal regions from the paravertebral to the
scapular line, thickening of the visceral pleural up to 4.5 mm.
The right side was normal. The chest was deformed due to
severe right-sided scoliosis. Conclusion: probable specific
changes in the left lung (Fig. 3).

A diagnosis of left-sided pneumonia was made, but
the mother categorically refused further examination and
treatment in the pediatric department. The child was re-
commended to be monitored and treated by a family doctor
at the place of residence and consulted with a pediatric
phthisiologist.
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Fig. 1. MRI of the child’s brain at the children’s hospital.

On 01.03.2023, the child was hospitalized for further
examination and treatment to the pediatric department
of PNE “ZRCDCPP” ZRC (Fig. 1). Upon admission, no
respiratory complaints were detected. The child was not
vaccinated with BCG (for medical reasons). Family mem-
bers were examined to detect TB. It was found that the
parents had no changes in the lungs according to X-ray
TCO results, but changes were found in a grandmother.
Further inspection revealed that she had previously TB,
and this case was considered as recurrent sensitive TB,
MDR+. The child had no previous history of TB and was
not registered with the dispensary.

On examination: the child’s general condition was se-
vere due to the main disease. He did not stand, sit, walk,
and has no productive contact. His mother said that he
sometimes shuddered and stretched his limbs. The skull
and chest were deformed. The skin was pale and dry.
Visible mucous membranes were clean. Tissue turgor was
decreased. The peripheral lymph nodes of the neck and
axilla were enlarged by the micropolyadenopathy type. Over
the lungs, breathing sounds were rough, no wheezing. The
heart was rhythmic, heart sounds were muffled. The abdo-
men was soft, painless to palpation. The lower edge of the
liver was near the costal arch. Costovertebral tenderness
on percussion was negative on both sides. Urination and
bowel movements were not disturbed.

Data from clinical, laboratory and instrumental methods
of examination:

Blood tests for HIV (02.03.2023) — negative.

The results of general blood analysis (GBA)
(02.03.2023): hemoglobin (Hb) — 99 g/I, erythrocytes
(RBC) — 3.26 x 10'%/l, platelets (PLT) — 185 x 10, leuko-
cytes (WBC)-9.9 x 1091, eosinophils (EOS) -4 %, banded
neutrophils (b/n) -3 %, segmented neutrophils (s/n) — 62 %,
lymphocytes (LYM) — 21 %, monocytes (MONO) — 10 %,
erythrocyte sedimentation rate (ESR) — 6 mm/h.

Biochemical blood analysis (10.03.2023): total bilirubin
— hemol, thymol test — 1.33 U, alanine aminotransferase
(ALT) - 1.0, aspartate aminotransferase (AST) — 1.8, total
protein (TP)-72.8 g/l, glucose —5.22 mmol/l, albumin—42.8
g/l, creatinine — 71.4 ymol/l, urea — 2.48 umol/l.

General urine analysis (GUA) (02.03.2023): color —
yellow, transparency — clear, specific gravity — not enough
urine, reaction — alkaline, protein, glucose, ketone bodies
—absent, leukocytes — 2—4, erythrocytes — 0—1, phosphates
—many.

The results of bacteriological and molecular genetic
(MG) analyses of gastric lavage (GL) were negative.

Abdominal ultrasound (02.03.2023): ultrasound signs of
significant hepatomegaly, right-sided nephroptosis.

Electrocardiographic (ECG) data (02.03.2023): suffi-
cient voltage. Sinus tachycardia — 125 bpm. The electrical
axis of the heart was not deviated. Diffuse changes in the
ventricular myocardium. QTcF — 382 msec.

A consultation with a neurologist (06.03.2023). Conclu-
sion: Anomaly of brain development — holoprosencephaly.
Spastic tetraplegia. Symptomatic therapy. It was recom-
mended to prescribe levetiracetam 10 mg/kg twice daily (1.1
ml — twice daily) with an increase in dosage to 15 mg/kg in
3-7 days for anticonvulsant therapy.

According to the obtained data, the diagnosis was
made: Newly diagnosed TB (NDTB) of the left lung
(infiltrative) Destr—, MBT—, M-, MG—, K-, Resist 0, Hist
0, Cog 1 (2023). Brain developmental anomaly: alobar
holoprosencephalopathy. Spastic tetraparesis. Severe
retardation of psycho-speech development. Alalia. Symp-
tomatic epilepsy. Protein and energy deficiency of severe
degree with hypostatura. Hearing loss. Flexion contractures
of the appendicular joints. Flat — valgus feet. Right-sided
cryptorchidism, inguinal hernia. Physiological phimosis.
Congenital partial atrophy of the optic nerve of both eyes.

Treatment according to the scheme for susceptible TB
was prescribed: 2 months with isoniazid (H), rifampicin (R),
pyrazinamide (Z), ethambutol (E), 2 months with HR. The
child first tolerated the treatment relatively satisfactorily.
05.24.2023, a case of hepatotoxic reaction was registered
due to an increase in transaminases: bilirubin — 11.3
pmol/l, thymol test — 1.14 U, ALT — 3.48. AST - 1.42, total
protein —67.7 g/l, albumin —41.4 g/l. Antituberculosis drugs
withdrawal from the child was done for 2 weeks. It was also
recommended to examine the child for the presence of
cytomegalovirus and Epstein—Barr virus.

Anti — CMV Ig G - negative, Anti— CMV Ig M — nega-
tive. Anti-Epstein—Barr viral capsid antigens IgG — positive,
Epstein—-Barr virus, IgG antibodies to nuclear antigen
(anti-EBNA IgG) — positive.

Consultation with the neurologist (12.05.2023): The
child’s condition was severe. Seizures were periodic 1-2
times a day. Inability to move the eyes to look at items.
Productive contact was not available. Roving eye move-
ments, sunset sign. Spastic tetraplegia. Positive tension
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symptoms. Torpid tendon reflexes of the lower extremities
with clonuses. It was recommended to continue therapy
and dynamic follow-up.

Results of the child’s examination at discharge: GBA
(19.06.2023): Hb — 121 g/l, RBC - 3.94 x 10%/|, WBC -
8.8 x 10%1, PLT — 185 x 10%1, EOS — 15 %, b/n — 3 %, s/n
- 69 %, LYM — 11 %, MONO -2 %, ESR — 2 mm/h.

Biochemical blood analysis (19.06.2023): total bilirubin—
8.1 ymolll, thymol test — 0.73 U, ALT — 0.49, AST - 0.28,
TP —73.0 g/l, albumin — 50.5 g/l, glucose — 5.13 mmol/l.

GUA (14.06.2023): color - light-yellow, transparency
— moderate, specific gravity — 1024, reaction — alkaline,
protein, glucose, ketone bodies — absent, leukocytes — 0-1,
erythrocytes — 2—4, phosphate salt amounts — high.

Abdominal ultrasound (15.06.2023): ultrasound signs of
significant hepatomegaly, right-sided nephroptosis.

ECG data (14.06.2023): sufficient voltage. Sinus tachy-
cardia — 136 bpm. The electrical axis of the heart was not
deviated. Compared to the ECG dated 02.03.2023, there
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Fig. 3. CT scan in the surgical department of the children’s hospital.

were more pronounced changes in the myocardium in the
chest leads. QTcF - 386 msec.

Chest CT (28.06.2023): normal state of lung parenchy-
ma inflation, equal pneumatization. A 5.5 mm subpleural
calcified focus below the diaphragm and a 22.0 x 8.5 mm
subpleural consolidation area with single calcifications were
seen in S5 on the left. Thickening of the pleural layers up to
5.6 mm with single calcifications in the structure of 2 mmiin
size was determined in the left paravertebral region at the
lower lobe level. There were no focal or infiltrative changes
in all other lung fields on both sides. The hilum and medi-
astinum lymph nodes were not enlarged. Conclusion: CT
scan showed signs of metatuberculous changes in the left
lung in the form of the calcified focus and the subpleural
area of consolidation with calcification and local pleural
thickening at the lower lobe paravertebral level. Newly focal
and infiltrative changes, volumetric pathology of the lungs
and mediastinum were not detected. Compared to the chest
CT scan dated 17.02.2023, a decrease in the size of the
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Fig. 4. Chest CT scan of the child in the pediatric department of PNE “ZRCDCPP” ZRC.

Fig. 5. The child 1 month before discharge from the department.

consolidation area in left S5 was determined, also without
dynamics (Fig. 4).

A month before discharge, the child had no seizures
(Fig. 5). In the future, he was recommended to be followed
up by a family doctor and a pediatric neurologist at the
place of residence.

Discussion

In this clinical case, we can see a comorbidity in the context
of a combination of severe brain malformation and pulmo-
nary TB. After birth, the child spent almost six months in the
neonatal intensive care unit. After that, the child was not
examined by a pediatrician, as the family was in difficult life
circumstances. When the child was almost 4 years old, the
family decided to register a disability for the main disease.
It was during this period that changes were accidentally
detected, which were initially regarded as pneumonia. On
discharge, appropriate treatment was prescribed, but the
mother refused further treatment and examination.

After a short period of time, the child was admitted
to the pediatric department of PNE “ZRCDCPP” ZRC for
further examination for TB, where he was later diagnosed
with pulmonary TB. First of all, all family members were
examined. The enquiry reviled that the child was taken
care of not only by parents, but also by the grandmother
living apart from the family. On X-ray TCO examination, the
parents were not detected with changes in the lungs found
in the grandmother. When gathering information about her
health status, it was learnt that she had previously suffered
from TB and received treatment in another region. During
further examination, sensitive Mycobacterium tuberculosis
(MBT) strains were found in her sputum. This condition was
considered as recurrent TB with subsequent hospitalization
and treatment.

Thus, in that situation, the grandmother was the index
patient (IP). In that case, the child was a household contact
defined by the WHO as a person, who used the same living
space for at least 7 consecutive days during the 3 months
prior to the diagnosis of TB in the index case [13].
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When the child was hospitalized, his neurological
condition was severe, with a serious motor deficit and
profound cognitive impairment. The boy was completely
dependent on all types of daily activities, but at least he
was able to swallow liquid food. The child also had mild
facial dysmorphism without any classic manifestations
of HPE. This confirms the study data that a lower de-
gree of craniofacial defects correlates with a higher life
expectancy [14].

In summary, the treatment of pulmonary TB affected by
holoprosencephaly is difficult and requires the involvement
of medical specialists. The physicians of the department
had two main problems. Firstly, on admission to the depart-
ment, the child had episodic seizures, so before prescribing
antituberculosis treatment, the child was examined by the
pediatric neurologist and then prescribed anticonvulsant
therapy which was quite effective since no repeated
episodes were observed. According to a recent review,
seizures are common in HPE and can occur in almost 50 %
of patients. The specific type of seizure is not considered
to be characteristic of the disease, and its frequency may
vary during evolution. Also, seizures usually respond well
to anticonvulsant therapy, as in our case [15].

Secondly, during the treatment, the child had the single
hepatotoxic reaction. This required the drug withdrawal for
two weeks and prompted physicians to perform the addi-
tional examination of the child. The presence of chronic
Epstein—Barr infection was detected, which, in this case,
could have been the cause of hepatobiliary adverse effects.

Prenatal screening of pregnant women is important
because it allows the detection of alobar holoprosence-
phaly in the first trimester of pregnancy. Early fetal screen-
ing gives parents more time for medical counselling and
further decision-making. In this case, the mother was not
monitored during pregnancy and did not have any screening
and karyotyping.

As we can see, this clinical case confirms that house-
hold contacts remain the most important factor in the
development of TB in children. An additional important risk
factor is the absence of vaccination against TB.

Conclusions

1. Alobar holoprosencephaly is a rare but quite
severe brain malformation that leads to severe disability
and requires a multimodal approach to the management
of children in the postnatal period.

2. Prenatal diagnosis is an important and effective tool
for detecting this defect in the first trimester of pregnancy,
determining its severity and prognosis, which may also
require fetal karyotyping.

3. Household contacts remain one of the most im-
portant risk factors for the development of tuberculosis in
children due to their close proximity.

4. The work on identifying the index patient should
be performed not only among parents, but also with other
family members related to this household, that is, it should
be more extensive.

5. Treatment of tuberculosis in children generally has
positive results but requires the involvement of physicians
in different specialties due to main diseases and possible
side effects.
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Prospects for further research in this area are to
continue the study on features of TB management in chil-
dren with comorbidity.
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