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Anomauia: KuiHiYHUL BUNAOOK € NPUKIAOOM epheKMUBHOCMI 3aCMOCY8AHHA 8 JIKY8AHHI CYXOi
Gopmu 8iK0BOI MaAKyIAPHOI Decenepayii HU3bKOEeHep2eMU4UHOI IMNYIbCHOT XPOMAMUYHOI C8IMI00I00HOT
mepanii 3enenozo (505 wm), uepgonoco (625 Hm) ma ingpauepsonoco (940 um) Oianasouie, Ky
nposoounu npucmpoem Spektra Light (Version MARK 111, Vision Aidlnc., Kanaoa). Xeopy obcmedicysanu
00 JikyeauHs, yepe3 1 micayv, 3 micayi ma 6 micayie nicis NiKYBAHHA: GUSHAYAIU 20CMPOMY 30D,
NPOBOOUNU ONMUKO-KO2EPEHMHY MOMO2PAil0 MAKYIAPHOI 30HU MaA MemoooM 2emepoxpomMamuyHoi
pnix-pomomempii Ha Oencurnmomempi «Maculux praxisy (Himeuuuna, Ebiga VISION GmbH)
BUHAYANU ONMUYHY WITbHICMb MAKVISAPHO20 niemenmy obox ouell. Y Xxeopoi Ha 8iKo8y MAKVIApHY
OezeHepayiio niciisk 080X KOPOMKOMPUBALUX KVPCI8 (2 ceancu Ha OeHb 3 nepepeoio 5 Xeunun npomseom
5 OHig) Hu3zbLKOEHepeemuuHOi Cc8IMmn00I00HOI mepanii NidGUWULACA 20CMPOMA 30Dy, 30LMLUUUNACS
ONMUYHA WITLHICMb MAKYIAPHO20 NieMeHmY, 6I0MiYeHa NO3UMUBHA OUHAMIKA HA CKAHO2PAMAX ONMUKO-
Koeepenmuoi momozpapii MakyispHoi 30Hu CIMKIBKU.

KrouoBi ciioBa: BikoBa MakylsipHa JiereHepatis, cyxa ¢Gopma, ONTHYHA KOrepeHTHa ToMorpadis,
OINTHYHA UIUTbHICTh MAKYJISIPHOTO MITMEHTY, JTIKYBaHHS.

Beryn cTpianbHO po3BUHeHHX KpaiHax (AREDS, 2001,

BikoBa makynspHa nerenepauis (BMJ]) — ue Wong W.L., 2014, Ruia S., 2023). HuHni y cBiTi Ha-
XPOHIUHE MpOrpecyroue MyIbTU(GAKTOPHE 3aXBO- JiuyeThes nmpudau3Ho 170 M xBopux Ha BM/L.
PIOBaHH, 10 XapaKTePU3y€EThCs JETeHEPaTUBHUM  [IpOrHo3yioTh, 110 KibKicTh XBopux Ha BMJI B
IpOLIECOM Yy MIrMEeHTHOMY emitenii, MemOpani 2040 pori 36inbmmThes 1o 288 M. (Wong W.L.,
bpyxa Ta xopiokamuispax HeHTpanbHOI (Maky- 2014, Ruia S., 2023). Cepen ycix ¢opm BM/I,
JISIPHOT) 30HU OYHOTO JIHA 31 BTOPUHHUM YpakeH- cyxa ¢opma ckiamgae onmspko 90% ([laceunu-
HaM Heifpoenitenito citkiBku (Coleman H.R., xosa H.B., 2007). Mera nikyBaHHs cyxoi ¢popmu
2008, Cxpunnuk PJI., 2013). BM/I € naifyacti- BMJ] cnpsiMoBaHa Ha 3HMKSHHS PU3HKY TIPOTPE-
LI0X0 IIPUYMHOI0 HE3BOPOTHBOI BTPATH LICHTPpaJIb-  CyBaHHSI 3aXBOPIOBAHHS Ta CTa0LIi3a11ii0 30pOBUX
HOTO 30py y Jrofeit BikoMm moHas 50 pokiB B iHAY- (QyHKIIH. Meauko-coriaibHa 3HAYMMICTh JaHOi
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mpoOJIeMH TOJSTaE B HENOCTATHOCTI €(EeKTHB-
HUX CIIoCco01B JIiKyBaHHA cyxoi opmu BMJI, siki
0 ctabimizyBanu 30poBi QyHKIIi, 3yMTUHUIU [IPO-
rpecyBaHHs MpoLeCcy Ta 3a0e3MeUnIn COLiaIbHy
aJlanTariro MaricHTIB.

Mera

[TponemoHcTpyBaT €(PEKTUBHICTH 3aCTOCY-
BaHHS HU3bKOEGHEPTeTUYHOI CBITIIOMIOAHOT Tepa-
mii B JIIKyBaHHI XBOpPOi Ha CyXy (opMy BiKOBOIi
MaKyJIsipHOi JereHeparii.

Onuc BunaaRy

XBopa T., 1943 p. H., 3BepHYIach 10 odTab-
mooriyaoro Bigniineaas KHIT «Kuisceka Michka
KIIiHIYHA JTikapHa Ne9y 31 ckapramu Ha 3HIKEHHS
30py 000X odYeid, OiIbllIe Ha JIIBOMY OLli, BUKPUB-
JICHHS1 KOHTYPIB NPEIMETIB, MOSABY MIJIKUX IUISIM,
«MYIIOK», «OJIMCKaBKW» TEpe] JIIBUM OKOM. I3
aHaMHe3y BiJJOMO, III0 3ip Ha JIIBOMY OIli TIOCTY-
MIOBO 3HUKYBAaBCs POTATroM 4 pOKiB, Ha IPAaBOMY
Ol11 ITPOTATOM 2 POKIB.

IIpu ommsaai: rocTpora 30py MpPaBOro OKa —
76 3HaKiB, TOCTPOTA 30py JIIBOTO OKa — 62 3Ha-
ku. [ocTpoTy 30py JOCTIAKYBAIH 32 10IIOMOTOI0
tabnmuis LogMAR ETDRS, BcTanosmioBanacs
KUTBKICTh NMPaBWJIBHO MPOYUTAHUX 3HaKiB. BHy-
TpimHboouHnii Tuck (BOT): mpaBe oxo -
19 mm pt.ct.; miBe oko — 18 MM pr.cT. [Tone 30py:
B MEKaxX HOPMH.

O0’extuBHO: Tpu  OioMikpockomiii 000X
ouedl OYHI sI0JyKa CIOKIiHI, pOTiBKa MPO30pa,
nepeaHs KaMmepa cepelHboi IIMOMHH, BOJIOra

ISSN 2786-6661
eISSN 2786-667X

po3opa, pailay’kka ciporo Kojbopy, cyOarpo-
¢iuHa, B KpUIITaIuKax (akoCKIepo3, YaCTKOBE
MOMYTHIHHSI KOPTUKaJbHHUX IIapiB Mo mepude-
pii, ckiucte Tino mposope. [pu odramsmockormii
MIPaBOro OKa: B MaKyJspHOM 30HI BOTHHUIIA Ti-
MOMIrMEeHTAIlli Ta TinepHirMeHTarii, TOOANHOKI
M’siki apy3u. [Ipu odTaasMockomii TiBOTO OKa: B
MaKyJISIpHIA 30H1 OKpYTJIe BOTHHUIIE JICTIIrMEHTa-
11ii, BOTHMIIA TIMOMITMEHTAIlil Ta TimepirMeHTa-
11, TOOMHOKI M’SIK1 APY3H.

[IpoBeneHa ONTHUKO-KOTEpPEHTHA TOMOTpadis
(OKT) makynspHoi 30HM 000x ouei. Onruu-
Ha korepeHTHa Tomorpadis (Optical Coherence
Tomography) BukoHyBasacs Ha ToMorpadi Dri
OCT Triton plus (Topcon, Anonist). Ha OKT —
CKaHOTpamMax BUSBICHO O3HaKU cyxoi (opmu
BM/I Ha 0060x o4ax Ta 3arpo3y Hepexoay Ccyxoi
dbopmu BMJI B excymatuBHY (hopMy y BHUIIISAL
MOYaTKy BiIIApYBaHHSA MITMEHTHOTO EMiTEeNil0
CITKIBKM B MaKyJISIpHii 30H1 Ha JIIBOMY OIli.

Bceranosiennii KiaiHIYHMI [iarHO3: BIKOBa
MakKyJspHa JAereHepaiis, cyxa gopma 000X odei.

OKT — ckaHorpama MaxyJisipHOi 30HH CIiTKiB-
KM JIIBOTO OKa XBopoi T. 70 JIiKyBaHHS MPEICTaB-
neHa Ha puc. 1.

Ha OKT — ckaHorpami MakyJasipHOi 30HU CIT-
KIBKH JIiBOTO OKa XBOopoi T. /10 JTiKyBaHHS BU3HA-
YJaeThCs aTpodisi MIr'MEHTHOTO SITITEN0 CITKIBKH,
BIJIKJIQZICHHSI MITMEHTY, aHOMaJbHI YTBOPEHHS,
MOYATOK BiJIIAPYBaHHA HIrMEHTHOTO EHITEeNilo
CITKIBKH, JIPY3H.

Puc. 1. OKT — ckaHorpama MakysIsIpHOI 30HHU CITKiBKH JIIBOTO OKa XBOpOi T. 10 JiKyBaHHS
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Metomom rerepoxpomMarudHoi - (iik-(oTo-
MeTpii Ha neHcuHTOMETpi «Maculux praxisy
(Himeuunna, Ebiga VISION GmbH) Buznaue-
Ha ONTHYHA MIUIBHICTh MAaKYJSPHOTO MIrMEHTY
(OILIMII). HopmanbHuUM pe3yabTaToM HpU BH-
3HaueHHi OILIMII Ha nanomy amaparti (3rifgHO 3
IHCTPYKIIi€}0 BUPOOHMKA) BBAXKAETHCSA OIHM3BKO
0,4 a6c. on. Jlo mixyBanus OLIMII niBoro oka
ckiana 0,248 a0c. ox.

XBOpiif MPU3HAYEHO KOPOTKOTPUBAIUI Kypc
HU3BKOCHEPTEeTUYHOI  CBITJIONIOAHOI  Tepamii
(HCT) na niBe oko (2 ceaHCcH Ha JISHb 3 TIEPEPBOIO
5 xBuuH npotsiroMm 5 nuiB). HCT — 11e Hu3bKO-
€HepreTMyHa IMIyJIbCHAa XPOMAaTHYHA CBITIO-
niogHa Teparis 3esneHoro (505 HM), YepBOHOTO
(625 um) Ta iHdpauepBonoro (940 um) nianazo-
HiB. HCT npoBoaunmu npuctpoem Spektra Light
(Version MARK 111, Vision AidInc., Kanana).

TocTpoTa 30py JTiBOTO OKa Micsl TIKyBaHHS Ha
3 neHb — 73 3HAKH, MIiCHIs JIKYBaHHA HA 5 JICHb —
87 3mHakiB, yepe3 1 Micsaup — 76 3HaKiB, 4yepes
3 micsui — 71 3HakiB, yepes 6 MicALiB — 67 3HAKIB.

OIIMII niBoro oka wuepe3 1 wmicsanp
—0,312 abc. ox., uepes 3 micsmi —0,327 abce. of.,
yepe3 6 micsis —0,315 abc. og.

OKT - ckanorpama Maxky/iIsipHOi 30HH CITKIB-
KM JIIBOTO OKa XBopoi T. uepe3 6 MicsAIiB micis
nepworo kypcy HCT npencrasnenuii Ha puc.2.
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Ha OKT — ckaHorpami MakyJsipHOi 30HU CIT-
KIBKH JIIBOTO OKa XBOpoi T. uepe3 6 MicsIIiB micis
nepuioro kypcy HCT npinsHka arpodii mirmeHT-
HOTO €MiTENI0 CITKIBKM 3MEHIINIACh, BlIKia-
JICHHS MIrMEHTY OpraHi3yBaJKCh, BiAMIapyBaHHS
MITMEHTHOTO EMITEINII0 CITKIBKY 3HAYHO 3MEHIIIH-
JICh.

Yepes 6 micsauis micist nepuoro kypey HCT
xBopii Oyno npusHaueHo apyruit kypc HCT Ha
JIiBE OKO 32 aHAJIOTTYHOIO CXEMOIO.

ToctpoTra 30py JiBOro oOka TMicis JIKyBaH-
HS Ha 3 JeHb — 76 3HaKiB, Mmicls JiKyBaHHS Ha
5 nenb — 82 3Haku, yepe3 1 micsip — 76 3HaKIB,
yepe3 3 Micsni — 72 3HaKH, yepe3 6 MicALIB —
68 3nakiB. OIIIMII niBoro oka depe3 1 wmicsib
—0,447 a6c¢. on., uepes 3 micsi —0, 413 abe. o.,
gyepe3 6 micsmiB —0,387 adc. o.

OKT — ckaHorpama MaxyjisipHOi 30HH CITKiB-
K# J1iBoro oka xBopoi T. micis aBox kypcis HCT
yepe3 | pik crmocTepekeHHs MpeacTaBieHa Ha
puc.3.

Ha OKT — ckanorpami MaxkyisipHOi 30HH CiT-
KIBKHM JIiBOrO Oka XBopoi T. micis ABOX KypciB
HCT wuepe3 1 pik cocrepeskeHHs BiAKIaIeHHS
HITMEHTY OpraHi3yBaJIUCh B OLIbII OTHOPIAHUI
map 1 3aKpwid AUISTHKY arpodii mirMeHTHOTro
emiTeNito0, BiIapyBaHHs MITMEHTHOTO ETTEeNiI0
CITKIBKH 3MEHIITUIHCH.

Puc. 2. OKT — ckaHOoTpama MakyJIsIpHOI 30HHU CITKiBKH JIIBOTO OKa XBOpoi T. uepe3 6 MicsIliB
nicist nepmoro kypey HCT
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Puc. 3. OKT — ckanorpama MakyJsipHOi 30HU CITKiBKH JiBoro oka xBopoi T. micisa asox KypciB HCT
yepe3 1 pik cnocTepekeHHS

Pe3yibTaTu T2 00rOBOpEeHHA

XBopa 3BepHYIach 10 OQPTaTbLMOJIOTTYHOTO
Bigmiitenas KHII «KwuiBcpka MichbKa KIIiHIYHA
aikapas Ne9» 31 ckapramu Ha MOCTYNOBE MPOTS-
T'OM JIEKIJIBKOX POKIB 3HHKEHHS 30py 000X o4eid,
OlnplIe Ha JIBOMY OIi, BUKPHUBICHHS KOHTY-
piB MpeaMeTiB, MOSBY MIJIKUX IUISIM, «MYIIOK),
«OIMCKaBKW TIEPE JTIBUM OKOM.

[Tix gac omsimy y XBOpOi BUSIBIICHO 3HIKEHHS
roctpotH 30py, 3meHieHHs OLIMII o6ox ouei,
Ha OKT — cka"orpamax MakyjiIsIpHOi 30HH CIT-
KiBKM 000X O4Y€i BUSBIEHO O3HAKH CYXOi (hopMu
BM/I ta 3arpo3sa nepexony cyxoi ¢opmu BM/] B
eKCynaTuBHY (GopMy Yy BHUINIAI MMOYATKy Biflla-
PYBaHHs HIrMEHTHOTO €MITENII0 CITKIBKH B MaKy-
JSIpHiH 30H1 Ha JIIBOMY OI1i, M SIKUX Jpy3 Ta JUISH-
KU JIe30praHi3alii mrMeHTy B mapi mirMeHTHOTO
eMITEeNII0 CITKIBKMA B MaKyJSpHii 30HI Ha JIIBOMY
oui. BecraHoBneHN KIIHIYHUE AiarHO3: BIKOBa
MakyJIsipHa JiereHepatiis, cyxa (opma o00x oue.

XBOpii MPU3HAYEHO JBAa KOPOTKOTPUBAIUX
KypPCH HH3bKOEHEPTeTUYHOI CBITJIOMIOMHOI Tepa-
mii (HCT) Ha nmiBe OKO MpOTATOM POKY 3 IHTEpBa-
JoM B 6 Mics1iB (2 ceaHCH Ha JACHb MPOTITOM 5
JIHIB, IIEpepBa MK ceaHcaMM 5 XBWINH). [HII0TO
JIKYBaHHS XBOpa HE OTPUMYBaJIa.

[Ticnst 3acTocyBaHHSI KOPOTKOTPUBAJIOTO Kyp-
cy HCT na niBoMy o111 y XBOPOi MiABUIIIMIIACS TO-
cTporta 30py Ta 36utbmmiacs OLLMII niBoro oka,

BigMiyeHa mosutuBHa auHamika Ha OKT — cka-
HOTpaMi MakKyJIspHOi 30HHM CITKIBKH JIBOIO OKa.
3okpema, micis 1Box KypciB HCT npotsarom poky
3 iHTepBasioM B 6 micsiiB Ha OKT — ckanorpamax
MaKyJISIpHOT 30HHU CITKiBKH JIIBOTO OKa BiJKJIaICH-
HS TTMEHTY OPraHi3yBaJMCh B OLJIBIN OXHOPIJ-
HUM 1ap 1 3aKpUIIK AIISTHKY arpodii mirMeHTHOTO
emiTeNio, BiJIIApPyBaHHS MITMEHTHOTO EMHITEeNito
CITKIBKHM 3MeHIIWIHCh. OTpUMaHi J1aHi CBiT4aTh
npo e(pEeKTUBHICTh 3aCTOCYBaHHS HU3bKOCHEpPIe-
TUYHOI CBITJIOAIOAHOI Tepamii B JIIKyBaHHI CyXoi
(dbopMu BiKOBOT MaKyIJIsSIpHOT JIereHeparii.

BucnoBku

VY pesynbrari 3aCTOCYBaHHS JBOX KOPOTKO-
TPUBAIIUX KYPCiB HU3bKOCHEPIETHYHOI CBITIIONI-
OJTHO1 Teparrii B JIIKyBaHHI Cyxoi (popmMu BiKOBOT
MaKyJISIpHOI JiereHepallii y XBOpOi ITiJIBHIIHU-
Jacsi TOCTpOTa 30py Ta 301ibIIMIACS ONTHYHA
IIUTBHICTh MAaKyJISIPHOTO MIrMEHTY, BiIMiueHa
no3utuBHa nuHamika Ha OKT — ckaHorpamax
MaKyJIsIpHOi 30HH CITKIBKHM, IO CBIIYHUTH IPO
e(eKTHBHICTh JAHOTO METOAY MpH CyXil (opmi
BIKOBO1 MaKyJISIPHOI JlereHepartii.

DiHaHCyBaHHA

Jane nocnipKeHHs He OTPUMAJIO 30BHIIITHBO-
ro (hiHaHCYBaHHSI.

Konduikr inTepecin

Kondmikr inTepeciB y Oyap-skiid hopmi Bia-
CYTHIH.
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A clinical case of successful treatment
of the dry form of age-related macular degeneration

Dziuba Alina, Skrypnychenko Inna
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Abstract: the clinical case is an example of the effectiveness of low-energy pulsed chromatic LED therapy
of green (505 nm), red (625 nm) and infrared (940 nm) ranges in the treatment of dry age-related macular de-
generation, which was performed with the Spektra Light device (Version MARK 111, Vision AidInc., Canada).
The patient was examined before treatment, 1 month, 3 months and 6 months after treatment: visual acuity
was determined, optical coherence tomography of the macular zone was performed, and the optical density
of the macular pigment of both eyes was determined by heterochromatic flicker photometry using a Maculux
praxis densitometer (Germany, Ebiga VISION GmbH). In a patient with age-related macular degeneration,
after two short-term courses (2 sessions per day with a 5-minute break for 5 days) of low-energy LED thera-
py, visual acuity increased, the optical density of the macular pigment increased, and positive dynamics was
noted in the scans of optical coherence tomography ,

. Copyright: © 2024 by the authors;
of the macular zone of the retina. licensee USMYJ, Kyiv, Ukraine.

Keywords: Macular Degeneration; Tomogra- This article is an open access ar-
ticle distributed under the terms

p._hy; Macular Pigment; TheraneuthS; Patients; OP-  and conditions of the Creative Commons Attribution License
tical coherence. (http://creativecommons.org/licenses/by/4.0/).
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Occlusal therapy in patients with temporomandibular joint dysfunction
and occlusal and articulatory disorders
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Abstract: the article presents a statistical analysis of the assessment of the impact of various factors
that led to occlusal and articulatory disorders and functional disorders of the masticatory apparatus on
the choice of occlusal constructions therapy for the treatment of temporomandibular joint dysfunction.
For conducting the research, a clinical and laboratory examination was carried out and orthopedic
treatment of 150 patients with various occlusal options violations Variants of occlusion therapy are de-

scribed and given characteristic.

Keywords: Dental Arch/diagnostic imaging, Models, Dental; Occlusal Splints, Temporomandibular

Joint Dysfunction Syndrome; Temporomandibular Joint Disorders / therapy; Traumatic Dental Occlu-

sion; Vertical Dimension.

Introduction

Temporomandibular disorders and temporo-
mandibular joint (TMJ) dysfunction, in particular,
is a common pathology among patients not only
of dentists, but also of doctors of related special-
ties — neuropathologists, otorhinolaryngologists,
therapists. This pathology doesn’t threaten the pa-
tient’s life, but it can significantly negatively affect
the quality of his life, primarily due to the long-
term existence of a debilitating pain syndrome.
Thus, a recent large multicenter prospective cohort
study in the United States (the OPPERA research)
showed that each year 4% of adults aged 18—
44 years without previously diagnosed TMJ dys-
function develop a clinically confirmed temporo-

mandibular pain syndrome for the first time, and
the annual incidence of such cases increases with
age: 18-25 years — 2.5%; 35-44 years old — 4.5%).
Overall, 19% of adults demonstrated symptoms
of temporomandibular disorders (orofacial pain at
least 5 episodes per month for one or more months)
(Slade GD et al., 2013; Kim JE et al., 2019).
Various modifications of occlusive devices are
widely used to treat TMJ dysfunction. Several re-
cent systematic reviews on the effects of occlusive
therapy on pain in temporomandibular disorders
confirm that a stabilizing splint leads to improve-
ment compared with no treatment, physical thera-
py, behavioral therapy, and acupuncture, but at the
same time, when compared with placebo (a non-oc-
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clusive palatal splint), the evidence was inconclu-
sive (List T. & Axelsson S., 2010). However, the
treatment effect from the stabilization mechanism
is not fully understood.

Most studies evaluating the effects of treatment
do not take into account etiopathogenetic mech-
anisms and the predominance of muscle or joint
components. Thus, some studies prove the effec-
tiveness of night-time occlusive splints for myo-
genic pain, and round-the-clock splints for arthro-
genic pain (Wassell RW et al., 2014). And splints
that do not cover the entire chewing surface and
splints that are not selected by the doctor, as well
as nociceptive inhibition of the trigeminal nerve
can be associated with undesirable occlusal chan-
ges (Brown JL et al., 2020; Cadar M, Almésan O.,
2024). Controversial issues remain regarding the
factors influencing the effectiveness of splints in
TMJ dysfunction, for example, reduced mastica-
tory muscle activity, change in proprioceptive in-
fluence due to occlusal obstacles, changes in intra-
articular head-socket ratios, occlusion stabilization
effect, increase in interalveolar height, as well as
the placebo effect (Dimitroulis G., 2018; Duman F,
et al., 2020; Proshchenko A.M. et al., 2024).

Aim

The aim of the research was to evaluate the
predictors of choosing the stage of occlusion ther-
apy with the help of removable or non-removable
occlusion structures in the orthopedic treatment of
functional disorders of the masticatory apparatus
caused by occlusal and articulatory disorders.

Materials and methods

In order to solve the task of our research, a pro-
spective examination and treatment of 150 patients
with TMJ dysfunction and various variants of oc-
clusal disorders was carried out. Exclusion criteria
were injuries, TMJ arthritis of infectious or auto-
immune origin, severe somatic diseases, refusal of
patients to participate in the study.

Factors that can potentially be associated with
the choice of occlusive therapy design were iden-
tified during a clinical dental examination, during
additional research methods — electromyography
using the TEETHAN device, cone-beam CT of the
TMJ, T-Scan computer occlusion analysis system.

Statistical analysis was performed in R statis-
tical programming (r-project.org, ver. 4.0). The
method of univariate binary logistic regression
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analysis with odds ratio calculation was used to as-
sess the impact of each of the predictors. The results
were considered statistically significant at p<0.05.
The magnitude of the effect was determined by the
magnitude of the odds ratio (OR, 95% confidence
interval). This method uses the binomial theory of
probability, in which there are only two values for
the forecast: the probability is 1 or 0, that is, the
event belongs to only one or the other group. At the
same time, logistic regression uses the maximum
likelihood method, which allows you to increase
the probability of classifying the observed data into
a certain category using regression coefficients.
The conduct of the study was coordinated
with the commission on bioethical expertise and
ethics of scientific research of Bogomolets Na-
tional Medical University (protocol No. 185 dated
05/27/2024), the study was conducted with the in-
formed consent of the patients and in compliance
with the principles of bioethics and patient rights.
Results and their discussion
During the initial examination, we assessed
signs of TMJ dysfunction with a predominance
of muscular or articular components. First of all,
the presence of pain syndrome was established in
60 patients (40.00%), and in 22 patients (14.67%)
its duration was up to 2 months. 19 patients
(12.67%) had pain syndrome for about 2-6 months
and other 19 patients (12.67 %) complained of pain
for more than half a year. The intensity of pain sen-
sations was assessed using the visual analog pain
(VAP) scale. TMJ pain was found in 30 (20.00%)
patients, in masticatory muscles in 43 patients
(28.67%), headache in 47 patients (31.33%).
During bimanual palpation of the mastica-
tory muscles at rest and during contraction, their
tone, presence of hypertrophy and segmentation,
the number of sensitive muscle points — trigger
pain points, the intensity of sensitivity in the most
sensitive point, and the range of pain-free open-
ing of the mouth were determined. Hypertonus of
the masticatory muscles was established — 94 pa-
tients -62.67% with their hypertrophy — 46 patients
-30.67%, both unilateral and bilateral, which were
observed simultaneously with the parafunction of
the masticatory muscles (34- patients 22.67%).
These data were confirmed by additional examina-
tion methods. When analyzing the neuromuscular
and occlusal characteristics of the dental and jaw
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apparatus of patients by the electromyography
method using the TEETHAN device, an imbalance
of the symmetry of muscle activity in correlation
with the occlusal component was established in
122 patients -81.33% and moderate (76 patients
-50.67%) and severe (74 patients -49.33%) imbal-
ance of muscle activity of masticatory muscles ac-
cording to the total index.

Therefore, the obtained data indicate the pres-
ence of a muscular component in the pathogenesis
of TMJ dysfunction to a greater or lesser extent,
and the absence of pain syndrome indicates only
a temporary compensation of an already initiated
pathological process and thereby justify the need
for occlusion therapy for the relaxation of indi-
vidual masticatory muscles and the formation of
harmonious work of all their groups during chew-
ing, speaking with the formation of a new myotatic
reflex. When palpating the TMJ, the presence of a
pathognomonic sign of functional disorders of the
maxillofacial apparatus was evaluated — the pres-
ence of crunching and clicking in the joint (89 pa-
tients — 59.33%) — unilateral or bilateral, during
opening or closing of the mouth and articulation of
the lower jaw. An equally important sign was the
limitation of opening the mouth, which was pres-
ent in 57 patients — 38.00%, and in 22 patients —
14.67% it was less than 2.5 cm. These clinical
signs indirectly indicated a functional stable dis-
placement of the lower jaw — 135 patients -90.00%,
which can be significant — 57 patients — 8.00%; or
insignificant — 78 patients -52.00%.

This was also confirmed by the data of cone-
beam tomography with an assessment of intra-
articular ratios (the ratio of the anterior/posterior
and lateral/medial articular spaces in each joint
was calculated, as well as the ratio of the upper
articular space to the average value of the anteri-
or and posterior spaces was calculated, which in-
directly indicated a deficiency of the interalveolar
altitude). When assessing the clinical situation in
the oral cavity at the stage of planning orthopedic
treatment, a decrease in the interalveolar height
was established in 85 patients (56.67%) from mod-
erate (0.5-2.5 mm — 67 patients -44.67%) to sig-
nificant (2.5 mm and more — 18 patients -12.00%),
excessive abrasion of the chewing surface of teeth
with exposed dentin (133 patients — 88.67%), es-
pecially generalized form (74 patients -49.33%),
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pathological types of bite — 55 patients -36.67%,
presence supracontacts — 145 patients -96.67%,
which apparently arose due to dento-jaw defor-
mations — 67 patients -44.67%, multiple defects
of tooth rows — 41 patients -27.33%, irrationally
modeled chewing surfaces on direct and indirect
restorations 121 patients — 0, 67%.

Thus, violations of the occlusal-articulation
relations lead to a violation of the functioning of
the entire dental and jaw apparatus, affecting the
change of intra-articular relations and the work of
the masticatory muscles, with the predominance
of this effect on the muscular or articular compo-
nent (Cadar, M., & Almasan, O. 2024). At the same
time, temporomandibular disorders are a multifac-
torial pathological process and depend on internal
and external modified and unmodified factors: trau-
matic injuries of the maxillofacial area, orthopedic
dental treatment, migraine, insomnia, depression,
irritable bowel syndrome, fibromyalgia, systemic
autoimmune pathology, genetic determinants, age.

At the same time, the planning of orthopedic
treatment must necessarily take into account the
undeniable influence of occlusal disorders caused
by defects of the teeth and dental rows, dental and
jaw deformities, iatrogenic causes due to ortho-
dontic and orthopedic treatment on the formation
of intra-articular disorders with and without pain
syndrome. And it is advisable to start precisely
with the normalization of TMJ and masticatory
muscles, which is achieved in these cases by oc-
clusion therapy.

In our research, we used permanent mouth-
guards in 53.33% (80 patients): in 41 (68.33%) —
patients with pain syndrome and in 39 (43.00%)
patients without it (Fig. 1a). For the rest of the
patients (70-46.67%), the manufacture of non-re-
movable temporary structures was used — occlu-
sion therapy from protemp 4 material (full or par-
tial Mock-up) (Fig. 1b).

Mock-up structures were digitally modeled
in the Exo-Cad software: first, the new articula-
tion-occlusion relationships of the upper and lower
jaws were modeled in a constructive bite with the
necessary increase in the interalveolar height, after
which the models were printed on a 3D printer. In
the clinic, a silicone two-layer impression was ob-
tained from the models, filled with protemp 4 ma-
terial and positioned on the jaw. Made in a direct
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b)

Figure 1. Image of occlusive devices for orthopedic treatment of patients with TMJ dysfunction and
occlusal-articulation disorders (a — permanent splint on the upper jaw, b — complete Mock-up)

way — in the oral cavity, temporary occlusion ther-
apy structures were fixed in the oral cavity with the
help of an adhesive system or temporary cement.
The criterion for effective transfer of occlusion-ar-
ticulation ratios from 3D models to temporary
structures was the same location of contact points
both on the models and in the oral cavity.

The aim of occlusion therapy as a stage of or-
thopedic treatment is to restore the physiological
position of the head of the lower jaw in the TMJ,
stabilize the lower jaw and relax the tension of the
masticatory muscles and gradually form a physio-
logical myotatic reflex and balanced harmonious
work of the TMJ and masticatory muscles. This
stage involves a consistent change and restoration
of the physiological movements of the lower jaw
under the influence of the formation of new occlu-
sal-articulation relationships. This is achieved by
directing the movements of the lower jaw along
the created inclined planes on the occlusal appa-
ratus, their dynamic correction — polishing and
modeling of the chewing surface of the splint or
Mock-up (change of centric and eccentric contacts
between the teeth of the lower jaw and the splint
or Mock-up). The quality indicators at this stage
were considered to be the normalization of the in-
teralveolar height, the creation of optimal centric
contacts, the elimination of occlusal blocks of the
lower jaw, dento-maxillary deformations, supra-
contacts, the creation of occlusive protection of
the TMJ, the restoration of the synchronous ex-
cursion of the heads of the lower jaw during its
vertical movements, the physiological volume of
movements of the lower jaw (opening the mouth
in full) simultaneously with a decrease in intensity
and the absence of pain syndrome when the patient

subjectively assesses pain according to the VAP
scale, a decrease in the number of sensitive mus-
cle points and the intensity of sensitivity in them,
a decrease in tone and asymmetric tension of the
masticatory muscles, disappearance intra-articular
noises (crunching and clicking), disappearance of
complaints related to the hearing aid; if necessary,
cone-beam CT of the TMJ was performed to assess
intra-articular relationships in dynamics.

In our study, we carried out selective grinding
and modeling of the chewing surface of occlusal
structures using the computer occlusion analysis
system — T-Scan NOVUS. In recent years, the con-
cept of digital modeling has taken a dominant place
in orthopedic treatment. This approach allows
for the personalization of the creation of primary
structures in a shorter time, taking into account in-
dividual parameters, improving the adaptation of
the chewing muscles, reducing the stress reaction,
reducing the load on the supporting structures, in-
creasing the efficiency at the stage of their correc-
tion, reducing the duration and number of visits,
which is an indisputable advantage for the patient.
Digital analysis of occlusal ratios allows analysis
and reporting of occlusion in terms of sequence of
contact of each tooth, location of force on tooth
contact surfaces, relative occlusal force in percent,
and center of force trajectory (Figure 2). And 3D
digital models obtained by intraoral dental scan-
ning are just as accurate and reliable as extraoral
scanned models. The use of digital precise methods
of correcting centric and eccentric contacts on tem-
porary structures or mouthguards, which provides
a number of physiological advantages, such as im-
proving the adaptation of the masticatory muscles,
reducing the stress reaction, optimal positioning
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Figure 2. Image of centric contacts determined by digital analysis (full Mock-up)

of the head of the lower jaw, reducing the load on
supporting structures, improving tissue perfusion
gums and periodontium, masticatory muscles, im-
proving patient compliance.

The possibility of easy correction by selective
grinding and rebasing of the splint (layering of
acrylic material on the chewing surface with subse-
quent polymerization directly in the oral cavity) is
an indisputable advantage of using a splint. Which
makes it possible to change the parameters of the
interalveolar height directly in the clinic, to create
occlusive protection of the TMJ by selective grind-
ing or layering of plastic on the inclined plane of
the splint, which are guides during the articulation
of the lower jaw — correction of eccentric contacts
and opening of the lower jaw during protrusive and
laterotrusive movements.

The ability to quickly create optimal occlusal
contacts between the supporting tubercles of the
lower jaw and the chewing surface of the tire, con-
trol of the area of occlusal contacts is also available.
Thereby ensuring adequate relaxation of the masti-
catory muscles, elimination of centric and eccentric
supracontacts, alignment of the occlusal plane and
creation of the necessary sagittal and transverse oc-
clusal curves, elimination of the forced position of
the lower jaw. At the same time, the main disadvan-
tage of the tire is that it is a removable structure that
requires adaptation. During this period, the patient
may feel discomfort associated with the feeling
of a foreign body in the oral cavity, speech disor-
der, discomfort during chewing. At the same time,
non-removable Mock-up structures, in addition to
the absence of the above-described adaptation, do
not require prior tooth preparation, have an aesthet-
ic effect and provide guidelines for tooth prepara-
tion and are a prototype of permanent structures.

When conducting a statistical evaluation of the
obtained data, a number of predictors were estab-
lished that were associated with the need to use
splints as an occlusive device:

e parafunction of masticatory muscles (OR
16.507, regression coefficient 2.803,
p=0.000)
pathological types of bite (OR 9.000,
regression coefficient 2.197, p=0.000)
multiple defects of the crown part of the
tooth (OR 6.960, regression coefficient
1.940, p=0.004)
hypertrophy of masticatory muscles
(OR 6.447, regression coefficient 1.863,
p=0.000)
functional persistent significant displa-
cement of the lower jaw (OR 6.142,
regression coefficient 1.815, p=0.004)
headache (OR 6.132, regression coefficient
1.813, p=0.000)
restriction of opening the mouth (OR 4.387,
regression coefficient 1.478, p=0.000)

* masticatory muscle hypertonus (OR 3.399,
regression coefficient 1.224, p=0.001).

At the same time, individual tooth defects were
associated with the possibility of using Mock-up as
a design for occlusion therapy (OR 2.488, regres-
sion coefficient 1.098, p=0.023). It should be noted
that 11 (7.33%) patients failed to achieve the ex-
pected effect of TMJ dysfunction treatment using
Mock-up as designs for occlusal therapy and they
required further placement of the splint. 9 of them
had a long-term pain syndrome with a predomi-
nance of the muscular component and violations of
occlusal-articulation relations with lateral multiple
defects of the tooth rows and a significant loss of
the interalveolar height.
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MeTO/I0M JHUHAMIYHOI e30(aroracTpocuuHTUrpadii
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HEeHTp», YKpaina, M. Kuis.
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imeHi O.0. boromonsirs, Ykpaina, m. Kuis.
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Anomauia: ocmanuiv uacom Oeodani wupuie 8 OIACHOCMUYHY NPAKMUKY BHPOBAONCYEMbCA
PAOIOHYKNIOHA — CyuHmuepaghia  WIYHKOBO-KUWKOB020 MPAKMY, KA 0036018€ OKPIM  SKICHUX
ompumysamu i KiIbKICHI napamempu npu pizHil 1020 namonocii. B pozeunenux Kpainax OunamiuHa
e3oghazocacmpocyunmuepadis 66aicacmovcst «3010MUM CMAHOAPMoM» O0Jis BUABTEHHS (DYHKYIOHATbHUX
nopyuieHb 8epXHixX 6i00LNI6 MPABHO20 MPAKMY, SKI HEMONCIUBO OMPUMAMU THUWUMU NPOMEHEeBUMU
memooamu. Hesnaune npomenese HABAHMANCEHHS NOPIBHAHO 3 PEHMCEHONOIYHUMU Memooamu i
HeiHB8A3UBHICMb 00360JI5€ NPOBOOUMU Ye OOCNIONHCeHHS nayicumam 3 0y0b-K0I0 NAMONOZIEI0 GEPXHIX
8I00INI8 ULTYHKOBO-KULUK0B8020 mpakmy. OOHaK, HA CbO20OHIWHIN OeHb PAOIOHYKIIOHE 00CNIONCEHHS.
BEPXHIX 11020 8I00INI6 € MATOOOCHYNHUM MeMOOOM 8 YKpaiHi, wo nog ’a3amno 3 oeghiyumom cneyianvroi
anapamypu, padiogapmnpenapamie ma 8i0N0GIOHUX (haxieyis, 30amHUX NPAGUTILHO IHMepnpemysamu
ompumani pezynomamu. Bpaxosyrouu xniniuni nposeu ma ckapeu nayienmxu K., 25 pokis, 6 padio-
Jl02iuHOMY 8i00iNeHHT KUiBCbKOI MicbKoi KaiHiuHOI nikaphi Nel§, axe posmawioseane Ha 6a3i xagpedpu
paoionoeii ma padiayitinoi meouyunu HMY imeni O.0. Boeomonvys 6yna 6UKOHAHA OUHAMIYHA
esoghazocacmpocyunmuepagis. Ilonepeoni iHcmpymeHmanvbHi Yu npomeHesi Memoou 00CNiOHCEHHS.
nayicHmxka He npoxoounad. 3a pe3yiomamamu 00CAiONHCeHHs OYU 8UABLEHT 3MIHU HA CYUHMUSPADIYHOMY
300padiceHHi opeany, a came. 8iOXULEHHS CIMPABOXO0Y NIBOPYY HA MeNCT BePXHbOL I CepeOHboi mpemuni,
38YHCEHHS 1020 8 Yill OLIAHYIL, 3ampumKa padiopapmnpenapamy 6 epxuiti yacmuni. Cnocmepieanucy i
KLIbKICHI 3MIHU NpU KOMN TomepHitl 00podyi pe3yiomamis: 30i1bueHHs e30(azeaibH020 MpaH3umHo20
yacy matidxce 8 3 pasu, 3MeHUeHHs KIiPeHCcy cmpasoxooy i WeUOKOCmi npoxXo0XiCeHHs npenapamy no
HbOMY. 3 OOKY WLIYHKY CROCMEPieanach 3ampumka Haoxo0xcenHs padiopapmnpenapamy 00 Hb020, d
MAKOC i3 HbO20 8 KUWKIBHUK. Bpaxosyrouu ompumari pe3yiomamu 0Jis 6U3HAYEHHS NPUYUHU BKA3AHUX
3MIH, NAYIEHMKY OVI0 HANpaeieHo Ha 000OCmedicenHs: @iopoezogpazockonito, 6 pe3yibmami sAKoP
8UsBIEeHA KOMNpeciliHa Oeghopmayis cepeOHbOi MpemuHy Cmpagoxooy, 2acmponamis epumemamosna
ma OUCKIHe3isl 08AHAOYAMUNALOT KUWIKUY, MYIbMUCNIPATIbHY KOMN TOMepHy momocpaghito opearie
2PYOHOI NOPONCHUHU 3 KOHMPACHMYBAHHAM YIbMPAiCmMoMm, 8 pe3ynomami sAxoi 0V1o euseieHe 00’ cmue
VMBOPeHHsI 3A0Hb020 cepedocmints, Oecmpykyis Th3, 30iibwenHs po3mipie GHYMPIUHbOSPYOHUX
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Timpamuunux 8y3nie; nabopamopue 00CHIONCEHH KPOBI, Npu SKOMY 6CMAHOGNEHI Heumpogiuis,
€o3UHOQINIs, NIMPOYUMOneHis, mpomoOOYUMOneHis, HOPMOYUMAPHA AHeMisl, NIOBULYEHHSI AKMUBHOCTI
JUIT'i nyscnoi pocghamasu, niosuwenns LLIOE, cinepeammaznobyninemia ma 3HudiCeHHs Di6HA albOYMIHY;
mMpenarobioncisi Kicmko8020 MO3KY 3 BUAGNIEHHAM NiM¢hoiOHux KaimuH. B pe3yiomami 0006cmediceHHs,
nayienmyi 6y8 6cmanognienull 0iaeHo3 Kiacuunoi gopmu nimpomu Xooaxckina — nimgpoepanyiomamos
1l cmadii.

KuarouoBi cioBa: e3odarockomis, niMpoMaroiqHuii rpaHyiaeMaro3, paaioi30TONHE CKaHyBaHHS,
pamiodapmiipenapar, HLTYHKOBO-KUIIKOBA CHCTEMA.

Beryn YiTKOTO iX KOHTpAacTyBaHHS (HE3BaKalOuW Ha

OcraHHIM 4YacoM TacTPOEHTEPOJOriB B HEBEIHMKY po3auibHy 3xatHicTh JET'CIY) Hana-
YCbOMY CBITI Bce Ounblie NpuBaOIOlOTh (QYHK- FOTh [BOMY PATIOHYKIITHOMY METOAY JOCi-
LIOHAJIbHI NOPYIICHHS BEPXHIX BIJALIB IUTyH- JDKEHHs 3HA4YHY IepeBary Mepea iHmmMmH. B
koBo-kuikoBoro Tpakty (LLIKT). Jocuth n0B- po3BHHEHWX KpaiHax JWHAMIYHA CIUHTUTpadis
ro 75 BU3HA4YeHHs (DYHKIIOHAJIBHOTO CTaHy sIK  BepxHiX BimmiaiB IIIKT BBaka€eTbcs «30JI0THM
CTPaBOXOy, TaK 1 IIJIYHKY BUKOPHUCTOBYBAJIOCh CTaHIAPTOM» JUIsl BUSBICHHS iX (PYHKI[IOHAIb-
TpaJulliiiHe PEHTICHOJNIOTIYHE AOCHKEHHA 31 Hux nopymenb (Maurer A., Parkman H., 2020;
MITYYHAM IX KOHTpAcTyBaHHsAM cynbdatom 0a- Maurer A., Silver P., YuD. etal., 2023; Solnes L.,
pito. Oxnak, el Meroj naBaB TiIbKU sKicHY Sheikhbahaei S., Ziessman H., 2018). Oanak, Ha
OLIIHKY JOCJI/DKYBaHMX OpraHiB, a caMe — iX ChOTOJHINIHINA JeHb IEH METOM PaliOHYKIIIIHO-
HPOXIIHICTb, MOJIOKEHHS, (POPMY, CTaH CIM30BOI IO JOCIIDKEHHS € MAJOJOCTYITHUM B YKpaiHi y
obononku Tta mMoropuky (Connelly J., Fjeld J., 3B’sa3ky 3 mediumrtom cremiaapbHOI amaparypw,
Revheim M., 2021; Ziessman H., Fahey F., P®II ta BiamoBigHux (axiBiiB, 3AaTHHX Ipa-
Atkins F. et al., 2019). Orpumartu 1me # KiTbKICHI  BHJIBHO iHTEPIPETYBATH OTPUMAaHI pe3yyIbTaTH.
napaMeTpy OKPIiM SIKICHHX JIJIsl IEPBUHHOTO BUSIB- Mera
JIeHHs1 200 MIATBEPKEHHS TO1 YU 1HIIIO1 MTATOJIO- JlocniauT iarHOCTUYHY 3HAYYIIICTh JHHA-
rii BepxHix BiaaunB KT Ha cboroguimHii feHb  MiuHOI e30daroracTpociuHTUrpadii B BUSBICH-
Jla€ TIIBKU PAJIOHYKIIIHUM METOJ — AMHAMIYHA Hi narosorii Bepxuboro Bimainy [IKT.
e3oaroracrpocumaturpadis (AEI'CI) (Harvey Marepiaau Ta MmeToau
A. Ziessman, Mathurika Jeyasingam, Ahsan U., Pamionykminae mocmimkenns JJET'CI mposo-
2020; Urbain L., Vekemans M., Parkman H. et muimm Ha ramma-kamepi O®EKT-1 3 Bukopucran-
al., 2020). Ile HeinBazuBHe mpomeHeBe nocii- HsaMm P®IT *"Tc-neprexnerar dipmu «Polatomy»
JDKEHHs TIpH sskoMy paaiopapmnpenapar (POII) (ITompma) aktuBHicTiIo |MBK/KT Macu Tina marti-
BBOJUTKCA per os. He3naune npomeHeBe HaBaH- €HTA. B sgKoCTi pimkoro cyOcTpaty IUisl IpUAOMY
taxeHHs (o | M3B, mo 3HauyHO MeHIIe, HiX P®II BUKOpHCTOBYBaIH psKaHKY 00’ eMoM 150 M.
TPAaHUYHO JOMYCTUMI JT03M OMpPOMiHEHHsS XBO- JloCIHiKeHHs BUKOHYBAJIM HaTmecepie (He MEHII
pux kareropii b/l Ha pik — 20 M3B), HOpIBHAHO 3 HDK 12-TOAMHHOTO TOJOAYBaHHS) B IMOJOKEHHI
PEHTTEeHOJOTTYHUMH METOAaMHU (HapuKIad, IpU TALl€HTKA CUAAYI, 10 JO3BOISUIO 1l TOBrUil yac
PEHTIeHOCKOMIT CTpaBoXoAy 1 LUIyHKY 6 M3B, 30epiraTu HEpyXOMICTb, HE BIIUyBalOUU HE3pyy-
npu KT — 8 M3B) 103BOJIsI€ TPOBOJAUTH Take J10- HOCTeH. JleTekTop ramma-kamepH poO3TallloBYBa-
CIIJKeHHSI TallieHTaM 3 OyIb-SKOIO MaTOJNOTI€0 JM TMapaielbHO TMepenHiid moBepxHi Tina. Ilome
BepxHix BigniniB LIIKT (Abell Th., Camilleri M., 30py meTekropa 3aXOIUTIOBAIO TJIOTKY, CTPaBOXIi],
Donohoe K. et al., 2020; Lemme E., Penas M., nuryHOK Ta BepXHi BIIIIIN KUIIKIBHUKA (pHC. 1a).
Fonseca L. et al., 1987). Orpumanns indpopma- Ilepen mogaTkom A0CHTiHKEHHS MiAPaXOBYBAJIN 3a-
1ii mpo (QyHKI[IOHATBHUN CTaH OpraHiB, KWW TalibHY palioakTHBHICTH eMHOCTI 3 POII (puc. 10).
HEMOXJIMBO OI[IHUTH IHIIMMHU IpoMeHeBUMHU [omorennuit pozunH POII Ta MoiouHOKHCIOTO
METOaMHU JOCII/DKEHHS 1 MOMXJIMBICTH OINBII  MPOIYKTY BBOIMIJIM per 0s y JBa etanu. Ha meprmo-
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My eTarli MaIieHT POOUB BETUKUN KOBTOK PO3UHHY
3 POII ansa mocmimkeHHs: cTpaBoxoay (puc. 1B).
3anuc iHoOpMaIlii Ha KOMI'IOTEp raMma-KaMepu
PO3IIOYMHABCA Biipasy Hicis NpuiloMy MaiieHToM
psokanku 3 POII npotsirom 20c 3 eKcHo3uiiero
1 kangp/c (Muponosa E.B., 2009; Shestopalov B.,
Shammas K., Mikhailov A., 2020).

Ha npyromy erami mamieHTka npuiiMana 3a-
aumoK po3uuHy 3 POII, micns woro mpomoBxy-
Banu 3anuc iHpopmaiii nporsarom 30 XBHIMH 3
excro3uiiero 1 kaap/xs.

3 METOI0 BUSBIICHHS racTpo-e30¢areaibHOro
pedmrokcy 3a 3-4 XB 10 3aKiHYCHHS JTOCHIIHKCH-
HS AUISHKA eIracTpito miggaBaigacs KOMIpPECii.
Sxmo Oyna BUsBIEHA CHOBUIBHEHA €BaKyallis
Micas JWHAMIYHOTO AOCTikeHHs depe3 60 xB
Bin mnovarky JEI'CI, mnpoBomwin craTuyHy

ISSN 2786-6661
eISSN 2786-667X

CIMHTUTPadi0 3 METOI BHU3HAYEHHS CTYIICHIO
CITIOPOKHEHHSI TIUTYHKY 1 Bi3yasisamil BEpXHIX
BiaainiB kumkiBHUKa (Salaun P., Querellouu S.,
Nguyen J. et al., 2022).

Pesyneraru JIEI'CI' omiHIOBanm SKiCHO i
KUTbKICHO, MOYMHAIOYH 3 TEPIIOro eTamy — J0-
CIIDKEHHST cTpaBoxoay. OTpuUMaBIIM Cepito 30-
Opa’keHb Ha €KpaHi MOHITOPY €JIEKTPOHHOI 00-
YUCITIOBAJILHOT MamuHu (puc. 2a), MpOBOIMIN
ix sikicHwi anami3. OOpaBIIM BiAMOBIIHI 30HU
IIIKAaBOCTI CTPaBOXOMy (SAKIIO HEOOXiTHO BEPX-
HIO, CEpEeIHI0 1 HIDKHIO TPETUHH) Ta BEPXHIO
YaCTUHY LUTYHKY (pHUC. 20), a TaK0oX 30HHU IliKa-
BOCTI IIUTYHKY (TIpH HEOOX1HOCTI OKPEMO JTHO,
Tijio abo AUISHKA BOpPOTaps) 1 BEPXHIX BIAILIIB
KUAIIKIBHUKA OTPUMYBAlU KpHBI JTWHAMIYHOTO
posnoniny POIT mixxk Humu (36, 48).

a — NOJoJICeHHs Mina nepeo
NOYAMKOM OOCHIONCCHHS

0 — BUMIDIOBAHHS 3A2ANILHOT
padioakmusrocmi POIT

6 — nepuiuti eman
00CTIOIHCEHHS

Puc. 1. Eranu npoBenenns i monoxenHs nagienta npu JEICT

a — noxaopose 300padcenns ounamixu POIT
no eepxuix giooinax ILIIKT 3a 30 x6 docniocenns

0 — 6ubip 301 Yikasocmi: 0bIACMb CMPABOXOOY
ma OHO WLYHKY

Puc. 2. [Iporpamue o6pobnenns pesynpraris JJEICI

Ukrainian scientific medical youth journal, 2024, Issue 3 (149)

http://mmj.nmuofficial.com

21


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 3 (149), 2024

Creative Commons «Attribution» 4.0

ISSN 2786-6661
eISSN 2786-667X

a — cyunmughomo
Ccmpasoxooy 8 HOpmi

0 — kpusi ounamixu PDII 3a sonamu yikasocmi
6 Hopmi (A — cmpasoxio, b — uinyHoK)

Puc. 3. Pesynbraru nepiioro erany JJET'CIT B Hopmi

IIpu perenbHOMY TOCIHIIKEHHI CTPAaBOXOLY
BU3HAYaIM HOTO (POpMY, MOJIOKEHHS, KOHTYPH,
PO3MipH, MOTOPUKY. 3BEpTalii yBary Ha HasB-
HICTh 3BYXKCHb, BiIXWIEHb, 3aTpuMku POII B
sKii-HeOy/lb YaCTHHI cTpaBoxoay. B Hopwmi cTpa-
BOXIi/I pO3TalIOBaHUI BEPTUKAJIBHO 3 HEBEIUKUM
BIIXWJICHHSIM Y HIKHIN TpeTuHi niBopyd. KoH-
TYypH HOTo MOBHHHI OyTH pIBHUMH Ta YiTKHUMHU
BIIPOJIOBK BCHOTO OPraHy, MPOCBIT BITHOCHO OJI-
HakoBui (puc. 3a).

Ha npyromy etani BuBuanucs cuuHTHrpadid-
Hi 0COONMBOCTI MUIYHKY. Y HOPMi IUTYHOK Ma€e
YiTKI KOHTYpH, IJIaJIKi 32 MajoOl KPHUBH3HOWO 1
JIeTII0 XBUJIACTI 32 BeNMKolo. Ha mepmmx xBum-
Hax JOCIipKEeHHs (10 7-1 XB) IITYHOK Mae Gop-
My TiepeBepHyToi peropTu (puc. 4a). o KiHI
JOCHIIKEHHS BCSI HOPOKHUHA NITYHKY [TOBHHHA
BisyanizyBarucst (puc. 46). IIpu HOpMambHOMY
CTaHi MOTOPHO-€BAaKyaTOpHOI (PYyHKLIi HUTYHKY
npotsarom 30 xB nocinimkenast POII 3anmoBHIOBaB
neTao 12-nanoi KMIIKK Ta YaCTKOBO MEPEXOIUB
y TOHKY KUIIKY (pucC. 4B), 10 BiZOOpakyBauocs
BIJIMOBIAHUMH KPUBUMH PO3MOILTY Ipernapary
y 4aci. Y IOpoCiIuX BEpTHKAIBHUI po3Mip Horo
nopiBHIOE 14-16 cm.

[Tpu kinbKicHI 00poOLi pe3ynbTarTiB J0Ci-
JDKEHHsI BU3HA4Yalld HACTYIHI MapaMeTpu KiHe-
tuku POII no Bepxnix Bigainax LIKT (Perry O.,
Simin D., Bhishak K. et al., 2020; Perry O.,
Dadparvar S., Parkman H., 2019):

1) E3odareanbumii TPaH3UTHUI qac
(ETY, ¢) abo uac oumiieHHs cTpaBoxody (Bif
MOMEHTY TOSIBU MIY€HOI pIIMHU B CTPaBO-
Xoni M0 11 HAAXOMKCHHS B ILIYHOK) — HOpMa
9,5+1,5 ¢ (8,0-11,0c). Sxuro yac mpOXOMKEHHS
ETY>12 ¢ — 3arpumka iforo B cTpaBoxoi, <8c —
npuckopenuit nacax POII.

a — cyunmughomo
WIAVHKY 8 HOpMI
Ha 6 x8.

6 — kpusi ounamixu PPIT
0 — cyunmucghomo 3a 30HAMU YIKABOCMI 8 HOPMI
winynky 6 Hopmi (A — wynok, b — 12-nana
Ha 30 xa. KUWKa)

Puc. 4. Pesynsratu apyroro eramy JEI'CI" B Hopmi
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2) Kuipenc crpaBoxoay (C, %) — BiCOTOK
OYMILIEHHS CTPAaBOXOAY Ha MOMEHT MEpPexory
KpUBOT aKTUBHOCTI B Tuato. Y Hopmi 90,4+1,4 %
(89,0-91,8 %). Menm Hixk 89% — 3HMKEHHS CTY-
MIEHs OUMIEHHS cTpaBoxoay Bia POII.

3) CepenHio MIBUIKICTH MPOXOMKEHHS 00-
mocy P®II no crpaBoxomy (vep.), sikuil po3pa-
XOBYETBCSl IIUISIXOM TOJUTy HOTO KiipeHcy B %
Ha Jac y cekyHaax. ¥ nopmi 10,6+0,4 %/c (10,2-
11,0%/c).

4) Yac Bi3yaizarlii BCi€i TOPOXKHUHH IIUTYH-
Ky (T, XB) —HOpMa Ha 5-7-i XB. SIKIIIO BCSI TOPOXK-
HUHA IUTYHKY He Bi3yami3ipyeThcs 10 15 XB — He-
IpsiMa O3HaKa TilnepToHycy (crna3my, JOKaJIbHOIO
3BY)KEHHS), Bi3yai3allist 10 5 XB — T1IIOTOHYC.

5) Yac nouarky eBakyamii PDII 3i nuryHky
(T, xB) — HOpMa Ha 7XB. SIKIIIO MOYATOK eBaKyarlii
OlnpIIIe HIXK HA 7XB — YIOBIJIBHEHHS, MEHIIIE HIXK
Ha 3XB — pUcKopeHHs eBakyarii POII.

6) Yac NOJIOBMHHOTO CIIOPOKHEHHS ILTYH-
ky (T’ xB). ¥ nopmi 25,5+0,5 (25,0-30,0 xB).
Skmo T<25 xB, TO 1€ BBAKAETHCS MPUCKOPEHOIO
€BaKyalli€lo, KO0 >26 XB — YIMOBLIBHEHOIO.

7) % Busenennsa P®II i3 nutynky 3a 30 xB
nocuikenns. Y Hopmi 50-55%. Skmo napamerp
nopiBHIOE 35-45% — He3HayHe YMOBLIbHEHHS
€BaKyaTOpHOI 3aTHOCTI, 25-35% — ynoBuIbHEH-
Hs1 eBaKyaii, <25% — 3HauHe yNOBIJIbHEHHS €Ba-
kyauii. [lpu 3Hauennsx nonaxa 55% — npuckope-
Ha eBaKyailis.

8) Yac mosBH  ractpoe3odareasbHOTO
pedmokcy. CrunTurpad@iyHMMH HOTO O3HAKa-
MH BBaXa€TbCsA NpoTH(a3Ha 3MiHA BIAMOBII-
HUX KPUBUX Ha TMEBHIA CEKyHIl JOCIiIKEHHS.
I'actpoe3odareansuuii pedmoke moHan 4-5%
aKTHUBHOCTI IIUTYHKY BBaXKaBCS MATOJIOT1YHUM.

9) UYac mosiBU IQyo[e€HOTaCTpalbHOTO ped-
JIOKCY — IpoTH(a3Ha 3MiHa BiIMOBITHUX KPUBHX
Ha IEBHINM XBUJINHI JOCHIHKEHHS.

Onmuc KIIHIYHOT0 BUNIAAKY

[Tamientka K., 25 pokiB ckapkuiacst Ha XBH-
nenoniony nuxomanky a0 38°C, mepioguuHy
cnalKicTh, BTpaTy MacH Tilla Ha 5 KI MPOTATOM
POKy, aucgarito, TUCK 3a T'PYIAUHOI0, MEpioand-
Hi Hamajau medii 1 BiAYyTTs JUcKoM(opTy B eri-
ractpii Ta 4epeBHi MoOpoxHMHI. BpaxoByroun
KJIiHI4HI posiBH, i Oyna nposeaena JJEI'CI gns
BUSIBJIICHHS (DYHKI[IOHAJIBHUX TTOPYIIEHh BEPXHIX
Bianutie LIKT. JlochimkeHHs: BUKOHYBaJlOCh B
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PaaioNoriuyHOMY BIJJIUIEHHI KHiBCHKOT MICBHKOI
KIIHIYHOI JiikapHi Nel8, ske po3ramioBaHe Ha
0a3i kadenpu pamionorii Ta paaiamiiHOI MeIu-
e HMY imeni O.0. boromonbis. [Tonepenni
IHCTpYMEHTAJIbHI YM MPOMEHEBI METOAM TOCIi-
JOKSHHS TAIll€HTKA HE MPOXOIna.

[Ticns nposenenns JAEI'CIT Oynu otpuma-
Hi HecrofiBaHi pe3ynbratd. [lpu sKicHIM omiH-
i Pe3yNbTaTiB MEPIIOro eTary OyJl0 BHUSBICHO,
10 CIUHTUTPA(IYHO CTPaBOXiJ OyB BiIXWUICHUH
JIBOpPYY Ha MEX1 BEPXHbOI 1 CEPEeTHbOI TPETUHU
1 3By’KeHHMH B Il AuigHui. B BepxHiit Horo ya-
CTHHI CrocTepiraiach 3HayHa 3arpumka POII
(puc. 5a). KinpkicHI JmaHi TeX MiATBEPIKYyBa-
mu 1e. Tak, skmo ETY (yac oyumieHHs cTpaBo-
xony Bin P®II) B Hopmi 8,0-11,0 ¢, To y manoi
MAI[IEHTKU CIIOCTEPIranoch 30iTbIIEHHS IHOTO
napaMmeTpy maiike B 3 pasu — 10 32 ¢, 1o BiJo-
Opaskasochk i rpadiuHo (puc. 50).

Bigmosigao 1 kmipenc crpaBoxony (C, %)
OyB 3HAYHO MEHIINK HIDKHBOI MEXi pedepeHT-
HUX 3HadeHb (B Hopmi 89,0-91,8 %) — Bcbo-
ro 75 %, MO CBIIUWIIO TIPO CYyTTEBE 3HIKCHHS
CTYyIICHsI OUHUIIEHHS cTpaBoxoay Bijg POII. Te x
CTOCYBAJIOCS 1 CEPENHBOI MIBHUIKOCTI MPOXOJI-
»eHHs 6omtocy POIT o crpaBoxoay (vep.), ska
Oyna ynosinbHeHa 10 7,0%/c (npu HOopMi 10,2-
11,0%/c).

Ha npyromy erami JIEI'CI' Gynu BusBIeHi
3MiHU 3 00Ky HUTYHKY. Best moposkHuHa Horo Bi-
3yajizyBajacs Ha 26 XB (IIpx HOpMI J10 7 XB), IO
CBIUMIIO TIPO 3aTPUMKyY HanxomkeHHs POIT no
nutyHKy. Jledopmarii #ioro He cnocrepiranocs
(puc. 6a). [loBinbHa nunamika POII i3 cTpaBo-
XOAy B IUIYHOK, Ta 13 HbOTO B KHINKIBHHUK BiJ-
obpaxkeHa 1 Ha kpuBHX (puc. 56 Ta 60). 3a na-
uumu EBM ananizy eBakyartiss POII 31 nurynky
noyanacs juiie Ha 24 xB (Hopma Ha 7 XB). 3a yac
JOCIIKEHHS HE B1I0YJIOCS MOJOBHHHOTO CIIO-
POKHEHHS IIUTYHKY, 1110 IOBUHHO OyTH B HOPMI, a
BuBenocs juiie 20 % POII. Le Bce miaTBepHKye
YIOBUIbHEHHS MOTOPUKH [IUTYHKY.

Takum uymHOM, 3a pesynasraramu JEI'CT y
namieHTku K. Oyso BUSBIEHO BIIXHJICHHS CTpa-
BOXOJy JIIBOPYY 3 HEBIJIOMUX MPHUYMH HA MEXI
BEPXHBOI Ta CEPENHBOI TPETHHU Ta 3aTpPUMaH-
Ha P®II B miit obnacti. 3HayHEe yNOBITBHEHHS
Tpan3uty POII o cTpaBoxoay i 3HAYHE YIOBLIb-
HEHHs eBakyallii Horo 3 HUTyHKy. BpaxoByrouu
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a — cyunmughomo 0 — kpusi ounamixu PDII 3a sonamu yikasocmi
(A — cmpasoxio, b — wiiyrok)
Puc. 5. Pesynsraru nepiuoro erany JEI'CIN y namientku K.

CMpasoxooy

a — cyunmughomo 0 — xpuei ounamixu PDII 3a 3onamu yixasocmi
wiyHKy Ha 26 xe. (A — anmpanvHuil 8i00iN ULTYHKY),
b — [2-nana kuwka). /[yooenocacmpanvruii peghnioke

Puc. 6. Pesynbraru apyroro erany JAEI'CI" y mamieatku K.

OTpUMaHI pe3ybTaTH Uil BUSHAYCHHS TPUYUHU
BKa3aHUX 3MiH MaIieHTKy OyJ0 HampaBJIeHO Ha
JI00OCTEKEHHS.

B nopansmomy iit Oynu mpoBeneHi HaCTyIHi

IOCHIJDKEHHS:

— ®i6poesodarockonis (PEC), B pe3ynbrari
SIKOi BUSIBJICHA KOMIIpeciiiHa aedopmarris
Cepe/IHbOT TPETHHU CTPaBOXOIY, EpUTEMA-
TO3HI racTpomarisi Ta JWCKIHE3is JBaHaJ-
ISATHITAIIO01 KUTIKH.

— MynbTHCnipanbHa KOMIT I0TepHa TOMOTpa-

¢is opraniB rpyaHoi nopoxxkauan (MCKT
OI'K) 3 BHYTpIIIHPOBEHHUM KOHTPACTY-
BaHHSIM YIIBTPABICTOM, B PE3YyNbTaTi SKOT
Oynmu Bu3HaueHi KT-o3Haku 00’eMHOTO
YTBOPEHHS 33JHHOTO CEpPEAOCTIHHSA, Je-
ctpykuist Th3, 301IbIICHHS pO3MipiB BHYT-
PIIHBOTPYAHUX JTIM(PATUYHUX BY3TIB 1
CTyIEHs HAKOMWYEHHS HUMHU KOHTPACTHOI
peuoBuHH (puc. 7).
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Puc. 7. Pesynsraru MCKT OI'll y namientku K.

— JIabopaTopHO-IHCTPYMEHTAJIBHI ~ METOIIU
JIaTHOCTHUKM, a caMe: 3arajbHUM aHali3
KpOBi, IpPHU SKOMY CcCIIOCTepirajgach Heu-
Tpodiniss, eo3uHodimisd, JiM(OIMUTONEHIS,
TPOMOOIIMTONIEHIS, HOPMOILIMTApHA aHe-
Mist, miaBumeHHs aktuBHOCTI JIJIT, myxHO1
docdarazu i HIOE, rineprammarnoOyiHe-
Misl, 3HWKCHHSI PIBHS aJIh0yMiHY.

— Tpenanobiornciss KICTKOBOrO MO3KY (BHSIB-
nieH1 TiMOiTHI KIIITUHHA).

B pesynbrari BCix A0CITiKEHb TaIli€HTII OyB
BCTAHOBJICHUH JiarHo3: KiacuuHa popma Jimdo-
MU XOo/kKiHa — mimdorpanymnomaros Il cranii.

Oo0rosopeHHs

CknafHICTh BUSBICHHS TYXJUH Cepeno-
CTiHHA 0OYMOBIIEHA BIJICYTHICTIO CHEUU(pIYHUX
CHUMIITOMIB 1 MOXIIUBICTIO TPHUBAJIOTO OE3CHMII-
TOMHOTO TIepediry. € OCHOBHE MPaBHIIO TPOMEHE-
BOi JIarHOCTUKH — MTOYMHATH 3 TIPOCTUX METOJIIB,
a IpH X MamoiH()OPMATUBHOCTI MEPEXOAUTH 10
OLbII CKIIAHUX. JIOTIYHO B TaHOMY KIIIHIYHOMY
BUNAJKy Oyi0 O CrIOYaTKy BUKOPUCTATH OIJIAJ0-
By HU(POBY peHTreHorpadito opraHiB rpyaHoOl
MOPOXHUHU B 2-X MPOEKLIAX a00 pagioHyKIITHY
e3odaroracTpocuuHTUrpadito.

MCKT OI'K, sxy namienriii 0yi10 npusHade-
Ho Bxe micisa JEI'CTT — e Ginbmn iHpopmarus-
HE TIPOMEHEBE JIOCIIDKEHHS, SIKe B TAHOMY BH-
MajKy Ja€ BIANOBIAb HA MPUYMHY BIIXUJICHHS
CTPaBOXOAY 1 HAsBHICTh IHIIUX 3MIH B TPYyAHIN
nopoxHUHI. HaromicTe Ha miicTaBl TUILKK CKapr
xBopoi Biapa3y npusnadata MCKT OI'TI ve Oymno
CEHCY, TOMY 1110 BPaXOBYIOUH KJIIHIUHI MPOSIBH 3a-
XBOPIOBAHHS B MEpILy Yepry Migo3pi mijyisraim

came (yHKIIOHAJIbHI OPYIICHHS 3 00Ky BEPXHIX
Bigainie IKT. Kpim Toro, cmia mam’sitath, 1mo
el MEeTOoA IarHOCTUKH JIa€ 3HAuHE MPOMEHEBE
HABAaHTA)XCHHS HA TAIli€HTa, TOMY, SIK MPABUJIO,
MPU3HAYAETHCS MICIS TOMEPEIHIX AOCTIIKEHb 1
€ YTOYHIOIOUHM.

3p0o3yMiJio, 1110 Ha KOMII FOTepHil TOMOrpami
OI'Tl nucnoKaiiro CTPaBOXOMY Ba)XKKO BHSIBUTH
0e3 1oro KOHTPACTyBaHHS, aJlc HOBOYTBOPCHHS
B CEpEAOCTIHHI YITKO Bi3yaji3y€eThCsA. 3MIHU B
TIOJIOXKEHHI CTPABOXOAY MOXKHA OyJIo O BUSIBUTH
1 MPU PEHTTEHOCKOIYHOMY JIOCITIJPKEHHI 3 KOH-
TpacTyBaHHSIM CyJbdaToM Oapit0 OCTaHHBOTO.
HartomicTh, SIKIO MOPIBHATH NpPOMEHEBE Ha-
BaHTAXKEHHS MPU PEHTTCHOJIOTIYHOMY 1 pajaio-
HyKJIigHOMY AocuimkeHHsax, To npu JEICI mi
3HAYEHHS HEe MEPEeBUIIYIOTh | M3B, a mpu peHT-
rerockomii 6 M3B. Kpim Toro, orinka pesyiabra-
tiB JIEI'CT" HOCHUTP SIK SIKICHHH, Tak 1 KUIbKiC-
HUW XapakTep 3MiH, 0 Oe3yMOBHO € 3HAYHOIO
MepPEeBarol0 MbOr0 METOAY TOCIIKCHHS BEPX-
Hix Bigaune LLIKT nepen iHmmMu nmpomMeHeBu-
MH METOJaMU B BUSBJICHHI SIK OpTaHIYHUX 3MIH
TaK 1 (pyHKIioHATbHUX. OCHOBHUM HEIOJIKOM
IBOTO METONY € BIACYTHICTh iH(OpMaIIi 11010
MPUYHH MATOJIOTIYHOTO BIIXUJICHHS CTPABOXOY
Ta 3MiH (D)YHKI[IOHAJIbHOTO CTaHy BEPXHIX BiJi-
niB LIIKT.

Y naHoMy BWIAJKy 3aBISKA MPOBEACHOMY
JUHAMIYHOMY PaJiOHYKITITHOMY JOCIiKEeHH1
CTPaBOXOAYy Ta NUIYHKY OynM BH3HA4YEHI came
TaKi 3MiHH, II0 CHOHYKAJI0O MPOBECTH J000CTE-
YKEHHSI MMAIIEHTKH, BHACIIJIOK SKOTO 1 Oyia BCTa-
HOBJICHA TIPUYMHA [UX 3MiH.

Ukrainian scientific medical youth journal, 2024, Issue 3 (149)

http://mmj.nmuofficial.com

25


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 3 (149), 2024

Creative Commons «Attribution» 4.0

Cai BIAMITHTH, IO PAIOHYKITITHI IO CITIIKESH-
HS IOIISIOTHCS Ha «in Vivoy (TOOTO T0CTIIKSHHS
TiJ1a JIFOMMHY IIJIIXOM BBeJeHHS B Hhoro POII) Ta
«in vitro» (BUSIBJICHHS Ti€l YK 1HIIOI PEYOBUHU B
Oynb-sIKiil piIUHI OpraHi3My, a 4acTillle B CHpOBaT-
11l KpOBi, SIKE TPOBOAUTHCS OYKBaJIbHO B MPOOIpLIi
3aBISKH CHELIaTbHUM CcrenupivHuM Habopam).
JEI'CT — ne came gociipkeHHs «in vivoy. Haro-
MICTh, MU BHPILIMIN TICJIS BCTAHOBJICHHS OCTa-
TOYHOTO JI1arHO3Y 1€ MEPEBIPUTU KPOB MAIIEHTKU
MeTOoI0M pajioiMyHHoro aHamizy (PIA) Ha BmicT
MYXJIMHHAX MapKepiB, sIK1 € TOJTOBHUMH JJIsl OTO
3aXBOPIOBaHHS, a came — Oera-2 MikpornoOyiiHa
(B2-MTI') Ta Tuminunkinasu (TK). PIA BimHOCHTB-
Csl 10 KOHKYPEHTHUX BUJIIB aHami3y. JlocmimKeHHs
3pa3kiB cupoBatku kposi Ha BMmicT TK Ta f2-MI'
MmeTonoM PIA mpoBoaumocs 3riiHO iHCTPYKIIiid 10
BignoBigHux HabopiB (IMMUNOTECH, Yexis).

B2-MI" — HU3BKOMOJNEKYIAPHUMA OUIOK 3 Bif-
HOCHOIO MOJIEKYJIsipHOIO Macoro 11 800 nanbToH,
SIKUM 3HAXOJUTHCS HA MMOBEPXHI aHTHICHIB sACP
KJIITHH B SIKOCTI JIETKOI IIETIH aHTUTE€HY TOJIOBHO-
ro xomiuiekcy rictocymicHocti (HLA). Ane no
98% P2-MI" B piauHax opraHizMy 3HaXOIUTHCS
y He noB’s13aHiit 3 HLA dopwmi, 1 Timeku 2% ioro
3B’sA3aHO 3 Li€ro Mosekynor. Paxiyc Crokeca 2-
MT Bcworo 16 A i npu enexkrpodopesi Bin Mirpye
B o0nacThb (-2 moOymniHiB (BiIKLIA 1 Ha3Ba B2-Mi-
kpornobynid) (Dammeyer P., Mwakigonja A.,
Rethi B. et al., 2009; Nissen MH., 1993). Ilepe-
Ba)KHO €W MOJINENTH BUSBISETHCS B MOHO- Ta
MOJIAAEpHUX JeiikonuTax 1 JiMdonuTax, oro
piBeHb B KpOB1 BiOoOpa)kae KIITUHHHUI 000-
pot Ta mpomideparriro TiMEGOIUTIB, B SKUX BIH
MIpEACTABICHUI y Benukiil kinmpkocTi (Bauer S.,
Williams M., Howell A. et al., 2008). biocunTte3
B2-MI 311liCHIOETbCS PAKTUYHO BCiMa KIITHHA-
MU OpraHi3My, OJHAK HaWOUIbII BHCOKOK 37aT-
HICTIO BONOiOTh JiMporut (10 50%) Ta myx-
JVHHI KIITAHU. Y 370POBOI JIFOIUHH IBUAKICTH
cunresy B2-MI ckmanae B cepenapomy 0,13 mr/
rog/kr (0,11-0,18 mr/rox/kr), a e 100-150 mr Ha
no0y a6o 0,8-3,0 mr/n. bionoriyna posns B2-MI°
TIOJISITA€ B PETYIIALIT IMyHOJIOTIYHUX PEAKITINA Op-
raHismy (Avilés A., Zepeda G., Diaz-Maqueo J.
et al., 2008). 3pa3ok KpoBi, IO AOCTIAKYyBaBCH,
KOHTPOJIBbHI Ta KaJliOpyBaibH1 IPOOH MPOXOIUIN
iHKyOamito 3 merkoro 1251-f2-MI" B npoOipkax,
BKPUTUX MOHOKIJIOHAILHUMHU aHTUTinamu. [lo-

ISSN 2786-6661
eISSN 2786-667X

TIM BUJAAJSABCS 3MICT MpPOOIpOK Ta BUMIpIOBa-
Jach MoB’si3aHa akTUBHICTH 1251. KoHieHTpariiro
2-MI, 3BOpOTHO TPOMOPLIHHY 3B’s3aHIi aK-
TUBHOCTI, BU3HAYAJIH METOJIOM 1HTEPHOJIALII 1O
KajiopyBasibHIA KpuBiid. Habip /i BU3HaYeHHS
2-MI" B cupoBaTIi KpOBi J03BOJISI€E BHUSBHUTH
KOHIICHTpaIlil0o 1poro Oinka B miamazoni 0,48-
52,0 mr/n. Hopmoro BBa)KaeThCsl piBEHb LIHOTO
NyXJIUHHOTO Mapkepy 0-1,5 Mr/ia, rpaHUYHUMHU
piBHsMu 1,5-2,5 mr/n, a Bce mo Buie 2,5 mr/n
CBITYHTH MPO MATOJIOTIYHUHN CTaH.

TK € oHKO(EeTaIbHUM €H3MMOM 1 B 310pPOBO-
MY OpraHi3Mi IPUCYTHS B HE3HAYHUX KITHKOCTSIX.
Bona karani3ye nmepeTBOpeHHS TUMIIWHY HA THMi-
nuaMoHodocdar (TM®), skuit motim y docdo-
pu3oBaHiil Gopmi BrItouaeThes 10 cknaay JJHK.
Icuye nBa i30en3umu TK: TK1 Ta TK2, ane npo-
rHocTuyHe 3Ha4eHHA Mae TK1, koTpa BusiBiseTbCs
y OlOJIOTIUHMX piMHAX, 3 AKUMU Oe3MocepesHbO
KOHTaKTyIOTh MyXJMHHI KiituHu (Birringer M.,
Perozzo R., Kut E. et al., 2006). HaGip nyis Bu3Ha-
yeHHs TK B cupoBatiii KpoBi J03BOJISIB BUSIBUTH 11
koHneHTparito iz 0-80,0 On/n (5-9 On/n rpannuHi
3HadeHHs, >9 Opn/n — nmaronoris) (He Q., Skog S.,
Welander 1., Tribukait B., 2002). B pe3ynbrari npo-
BEJICHOTO JOCIIKCHHS Ha Il MyXJIMHHI MapKepH,
y narientku K. Oynau BusiBIEHI HACTYMHI 3HAYCH-
Hs: f2-MI" — 9,8 mr/mn, a TK — 35 On/m.

[Ipu npoBeneHHI paxiOHYKJIIAHOTO METO-
Iy IOCHiDKeHHS «in vivoy, a came — JEI'CI,
Oynu BUABJICHI SIK KIJIBKICHI, TaK 1 SKICHI 3Mi-
HU 3 00Ky opraHiB Bepxuboro Bimmiry IIKT, a
came — crpaBoxody 1 mutyHKy. lle crmonykaio
MPOBECTH TOJANbIIE JOOOCTEKESHHS XBOPOT IS
BHU3HAYEHHS OCTATOYHOTO AlarHo3y. [IpoBeneHus
JOCIKEHHST «in vitro» meroaoMm PIA myxmuH-
HUX MapKepiB B CHPOBATIII KPOBi IMiJTBEPAHIO
BUCTABJIEHUNA OCTATOYHUU I1arHO3.

BucnoBku

TakuM 4uHOM, roIoBHUMHU niepeBaramu JIEI'-
CI' Haj iHITUMU TPOMEHEBUMH METOIAMH J0CITi-
JOKCHHS €:

— JIETKICTh BUKOHAHHS 1 3HAYHO MEHIIIE MPOo-
MEHEBE HABaHTAXXCHHS HIXK IMPH PEHTTEHO-
JIOTIYHHMX METoAaX HOCIIIKSHH,

— HEIHBa3WBHICTH 1 BIJICYyTHICTh HEOOX1THOCTI
MapeHTEPATHHOTO BBEICHHS IIperapary;

— MOXJIMBICTh OTpPUMAaTH SKICHY iH(pOpMa-
1110 (TOOTO 300pa’KEHHS OPraHiB);
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— KUTbKICHA OIlIHKA IMOKa3HUKIB, K1 Xapak- MPEeIMETOM KOMEPIIIHHOI 3alliKaBIeHOCTI Yd BU-
TEpU3YIOTh Ty YU 1HIIY IATONOTII0 BEPXHIX HAropoax B JKOAHIN (opmi.

Bigauns IKT e noBosi TOYHORO 1 Ja€ MOXK- 3roaa Ha ny0GJikamniro
HHBiCT_B QHiHH?H (yHKIIOHANBHUA CTaH JloTpHMaHO yCiX IpaBHJI Ta MOJOKEHb KOMi-
Bepxuix Bininis KT,  TeTy 3 eTHKH HaykoBHX myOmikawiii (COPE)
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A case of detection of esophageal pathology by dynamic
esophagogastroscintigraphy
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Abstract: Recently, radionuclide scintigraphy of the gastrointestinal tract has been increasingly in-
troduced into diagnostic practice, which allows obtaining, in addition to qualitative parameters, quanti-
tative parameters for various pathologies. In developed countries, dynamic esophagogastroscintigraphy
is considered the «gold standardy for detecting functional disorders of the upper parts of the digestive
tract, which cannot be obtained by other radiation methods. Insignificant radiation exposure compared
to x-ray methods and non-invasiveness allows this study to be performed on patients with any pathology
of the upper parts of the gastrointestinal tract. However, to date, radionuclide research of its upper parts
is a scarcely available method in Ukraine, which is associated with a shortage of special equipment, ra-
diopharmaceuticals and relevant specialists capable of correctly interpreting the obtained results. Tak-
ing into account the clinical manifestations and complaints of the patient K., 25 years old, in the radiolo-
gy department of the Kyiv City Clinical Hospital No. 18, which is located on the basis of the Department
of Radiology and Radiation Medicine of the National Medical University named after O.0. Bogomolets
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underwent dynamic esophagogastroscintigraphy. The patient did not undergo previous instrumental or
radiological research methods. According to the results of the study, changes were found on the scinti-
graphic image of the organ, namely: the deviation of the esophagus to the left at the border of the upper
and middle third, its narrowing in this area, and the retention of the radiopharmaceutical in the upper
part. Quantitative changes were also observed during computer processing of the results: an increase
in ETC by almost 3 times, a decrease in the clearance of the esophagus and the speed of passage of the
drug through it. From the side of the stomach, a delay in the arrival of the radiopharmaceutical to it and
from it to the intestine was observed. Taking into account the obtained results, to determine the cause of
the specified changes, the patient was sent for further examination: fibroesophagoscopy, which revealed
compressive deformation of the middle third of the esophagus, erythematous gastropathy and duodenal
dyskinesia; multispiral computed tomography of the chest cavity with intravenous contrast with ultra-
vist, which revealed a bulky formation of the posterior mediastinum, destruction of Th3, and an increase
in the size of intrathoracic lymph nodes, blood test, in which neutrophilia, eosinophilia, lymphocy-
topenia, thrombocytopenia, normocytic anemia, increased activity of LDH and alkaline phosphatase
in blood serum, increased ESR, hypergammaglobulinemia, decreased albumin level are established;
trepanobiopsy of the bone marrow was performed with the detection of lymphoid cells. As a result of
the additional examination, the patient was diagnosed with the classical form of Hodgkin's lymphoma —
stage Il lymphogranulomatosis.

Keywords: Esophagoscopy; Lymphomatoid Granulomatosis; Radioisotope Scanning; Radiophar-
maceutical, gastrointestinal system.
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Diagnostic capability of long-term electrocardiographic telemonitoring for
detection of heart rhythm disorders
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Abstract: prevalence of cardiac rhythm and conduction disorders is increasing and associated with
the growing amount of people of older age groups. The extended use of traditional electrocardiogra-
phy (ECG) recorders is currently limited due to duration of the investigation, possible skin irritation
and withdrawal of consent by the patients. The aim: evaluation of the frequency of arrythmia inci-
dents in adult patients of different ages by assessing the patch monitoring results, and the impact of
the monitoring duration on the possibility of diagnosis. Materials and methods: study included 1123
patients aged from 18 to 99 (599 women and 524 men), data about whom was collected in 2021-2022.
ECG was recorded by the «Mawi Heart patch» — a single-use dual-channel device for continuous
ECG recording for up to2 7 days. Results: the average ECG monitoring time was 81,03£18,5 hours
or 3,37%0,7 days. The majority of the participants (74,35%) received the continuous 3-day ECG mo-
nitoring. Most rhythm disorders were recorded in the first 24 hours, but over the next 2 days, atrial
fibrillation (AF) was detected in 7,66%, more often in men (48 participants, p = 0,048) and with some
differences in age groups. Starting above 50 years of age, the frequency of AF diagnosing on the first
monitoring days is decreased and it is significantly statistically lower (61,11%, p<0,05). Three-day
ECG monitoring is associated with a higher chance of detecting AF (OR = 2,03, 1,53-3,02, p = 0,031)
regardless of gender, while the 5-day monitoring wasn t as effective. The prolonging of the monitoring
time increased the number of diagnosed supraventricular tachycardia (SVT) cases by 5,53% in men
and 8,35% in women. The 3 days of monitoring are associated with a higher chance of SVT detection
(OR = 4,18, 3,32-4,95, p = 0,009). There is a direct correlation between SVT detection and the older
age groups (r = 0,53, p<0,05). SVT detection is higher in patients of 71-80 years old (OR = 2,71;
2,35-3,75, p = 0,0041), and of 81-99 years (OR = 2,92, 2,56-3,49, p = 0,0039). Conclusion: The fre-
quency of arrhythmia detection, in patients referred to long-term patch monitoring, is high both for AF
and SVT. The sex and age patterns for the prevalence of the described arrhythmias were statistically
confirmed. The use of long-term ECG patch monitoring increases the chance of arrhythmia detection,
primarily for older patients.

Keywords: Atrial Fibrillation; Supraventricular Tachycardia; Risk; Cardiac arrythmias; Tachycar-
dia, ECG patch monitoring
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Introduction

The disorders of the cardiac rhythm and con-
duction, which significantly affect life expectancy
and severely worsen the patients’ quality of life,
are common reasons for referring to medical help.
The prevalence of these disease groups is increas-
ing, which is associated with the aging of the pop-
ulation. Adverse prognostic disorders of cardiac
rhythm and conduction include atrial fibrillation
(AF), sustained ventricular tachycardia (VT), su-
praventricular tachycardia (SVT), sinus bradycar-
dia/arrest, and atrioventricular (AV) blocks (Wil-
de A. et all., 2020; Yenikomshian M. et all, 2019;
Matthew J. et all, 2018). The cardiac arrhythmias
are not the only factor increasing the cardiovas-
cular risk — it’s also affected by the duration and
frequency of non-sinus rhythm episodes. Arrhyth-
mias-associated clinical cases increase the impact
on healthcare systems and make up a big part of
the economic costs for the treatment and support
of patients with the current pathology (Go A. et all,
2018; Qian P. et al, 2020; Mullis A. et al, 2019).

The 12-lead electrocardiography (ECG) is a
primary and the most available test for diagnos-
ing cardiac rhythm and conduction disorders, but a
part of them remains undetected due to the limited
recording time. The continuous ECG monitoring
significantly increases the efficiency of the cardiac
rhythm and conduction diagnostics (Page R. et al,
2016; Patel U. et al, 2021). Nevertheless, the ex-
tended use of traditional ECG recorders is current-
ly limited by the lack of patients’ consent, duration
of the recording, and possible skin irritation by the
electrodes. The skin-implantable loop recorders,
which provide continuous ECG recording for up
to 3 years, are currently used in clinical practice.
Compared to external ECG recorders, the level of
arrthythmias detection is increased by the monitor-
ing durability (Gladstone D. et al, 2021). Howev-
er, considering the high cost of the procedure and
the necessity of surgery, it’s recommended to use
the external recorders, and only consider using the
implantable recorders in case of negative result
(Heckbert S. et al, 2018).

One of the innovations in ECG diagnostics is
patch monitors — single-use wireless devices for
continuous recording of the heart’s electrical ac-
tivity. This tool improves patients’ comfort and
increases adherence compared to the traditional
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24-hour Holter monitoring. The devices allow to
identify a wide range of heart rhythm and conduc-
tion disorders (Reimers A. et al, 2018). More than
20 studies based on the results of cardiac arrhyth-
mias diagnostics used patch monitors for patient
observation. The current technology can majorly
affect our perception of prevalence of arrhythmias
and personalized instruction to begin and change
the pharmacological treatment, prevent the deve-
lopment of cardiovascular events and reduce the
economic effect on healthcare systems (Yenikoms-
hian M. et all, 2019; Eisenberg E., 2014).

According to the research by Evann E. Eisen-
berg and Steven K. Carlson, in which the patch
monitoring was used for patients of a middle age
group with palpitations, suspected AF, syncope
and pre-syncope, the most prevalent arrhythmia
was premature ventricular contraction (93%). Sup-
raventricular tachycardia was recorded in 44% of
the patients, and lower rate was observed for atrial
fibrillation (AF) /flutter (20%) and non-sustained
VT (15%). Over a third of arrhythmias were re-
corded after 48 hours of monitoring. The average
time for the detection of the first arrhythmia epi-
sode was 1,2-2,2 days, and the average time for de-
tecting the first arrhythmia accompanied by symp-
toms was 3,0-2,9 days. The most common rhythm,
related to patient-reported symptoms, was normal
sinus thythm (50%). The most precise symptomat-
ic arrhythmia was AF; nevertheless, the majority of
AF episodes (62%) were asymptomatic (Antonen-
ko K., 2021).

The AF prevalence among the population
grows annually, and it’s one of the most signifi-
cant individual risk factors for ischemic stroke,
associated with the decline of positive treatment
outcomes, higher mortality or disability risk, and
higher probability of hemorrhagic transformation.
Patients with AF have five times higher stroke risk
compared to the same age group representatives
without AF. The stroke risk is furthermore in-
creased from 1,5% in patients aged 50-59 to 23,5%
in patients aged 80-89 (Zharinov O., Kuts V., 2022;
Steinhubl S. et al, 2018). Due to the high preva-
lence of the asymptomatic episodes, the outpatient
monitoring of cardiac rhythm is an integral com-
ponent of paroxysmal AF diagnostics. In plenty of
cases, the clinical decisions, which include an ad-
justment of the antiarrhythmic drugs, the necessity
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to provide cardioversion, and the possible need to
use anticoagulants, are based on the ability to de-
tect and record AF episodes (Kaura A. et al, 2018;
Brembilla-Perrot B. et al, 2018).

According to the resolution of the American
Heart Association, the prevalence of SVT in the
general population is around three cases per 1000.
It is noted that women have almost two times high-
er risk of developing this pathology than men, and
elderly patients have 5 times higher risk of devel-
oping SVT than young. The statistical data shows
that patients with paroxysmal SVT referred to spe-
cialized medical facilities to get cardiac ablation
are mainly elderly individuals with equal gender
distribution and low rate of cardiovascular diseases
(Page R. et al, 2016; Waalen J. et al, 2020).

Béatrice Brembilla-Perrot et al. (2018) con-
ducted a big prospective study of the long-term
outcomes of 1960 patients with SVT. Among
all the participants, 15,4% were older than 70
years old. During the monitoring, the higher risk
of AF, stroke, implantation of artificial cardiac
pacemaker, and mortality was observed in elder-
ly patients, while the SVT recurrence risk was
statistically similar in both groups. By using mul-
tifactorial analysis, the age >70 was independent-
ly associated with a higher risk of complications
before cardiac ablation, development of conduc-
tion disorders, history of AF, high level of proce-
dural complications and failed ablations (Brem-
billa-Perrot B. et al, 2018).

Aim

To evaluate the frequency of arrythmia in
adult patients of different age groups by the as-
sessment of patch monitoring results, and the im-
pact of the monitoring duration on the probability
of diagnosis.

Materials and methods

The study was conducted by using the statisti-
cal analysis of anonymized data of long-term patch
monitoring, provided in 2021-2022. The study
included 1123 patients aged from 18 to 99: 599
women and 524 men. The average participants’
age was 50,2+16,65 years. The durable ECG mon-
itoring was done due to the referral of general prac-
titioners and cardiologists from 30 healthcare facil-
ities according to various medical indications for
the current research. The exclusion criteria were
age under 18 y.o., previous diagnosis of persistent
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atrial fibrillation, and implanted artificial cardiac
pacemaker. ECG was recorded by the «Mawi Heart
patch» — a single-use dual-channel device for con-
tinuous ECG recording for up to 7 days. After the
end of the research, the primary analysis of the re-
cords was provided by using the Cardio.ai artificial
intelligence algorithms, and secondary decoding
and validation by certified functional diagnostics
physicians. The patch electrode was attached to pa-
tients in healthcare facilities by medical staff. In a
few cases, patients attached the patch themselves
and at the end of the study gave them back to the
clinic for further investigation. The statistical ana-
lysis was conducted by using the “Stata 12” assess-
ment. The descriptive statistics for detecting the
frequency of separate characteristics were presen-
ted by the absolute value of observations (patients)
and distribution percentage. The statistical validity
of the difference between the compared groups was
assessed by the Student’s t-test, the threshold va-
lidity of which was <0,05. The correlation between
quantitative characteristics was assessed by Spear-
man’s rank correlation coefficient, the distribution
of which is different from normal (r). The Chedok
scale was used to analyze the correlation results:
the relationship was determined by the correlation
coefficient value r (0,00-0,29 — very weak, 0,30-
0,49 — weak, 0,50-0,69 — moderate, 0,70-0,89 —
strong, 0,90-1,0 — very strong). The presence of a
causal relationship was assessed by the odds ratio
(OR), and with its help, the relationship between
the result and causative factor was determined (the
risk factor). The 95% confidence limits were calcu-
lated to assess the OR relevance. The frequency re-
sponse and average values were compared by test-
ing the hypothesis for equality of average values
of indicators in study groups at a given validity of
0,95, and according to this, the significance of the
corresponding indicator was defined.

Results and Discussion

The study enrolled 1123 patients ages from 18
to 99, with the absence of statistically significant
differences between gender subgroups. Due to the
age distribution, the biggest part was made up of
young people and middle-aged patients, which
equaled to 76,5% (860 patients); the elderly made
up 15,4% (173 patients), and long-livers — 8%
(90 patients). The detailed distribution is present-
ed in Table 1.
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Table 1. Age distribution of study participants

Absolute Relative number
Age range number of patients
of patients (percent)
18-30 years 141 12,56%
31-40 years 234 20,84%
41-50 years 215 19,15%
51-60 years 187 16,65%
61-70 years 190 16,92%
71-80 years 120 10,69%
81-99 years 36 3,21%

The average ECG monitoring time was
81,03£18,5 hours or 3,37+0,7 days. The majority
of the participants (74,35%) received the continu-
ous 3-day ECG control, 20,75% — the 4-day con-
trol, and 2,58% — 5-day control. Fig.1 represents
the distribution of ECG monitoring in the study
group.

Fig. 1 represents the patients’ distribution ac-
cording to the time of AF detection. In the majo-
rity of both men and women, the rhythm disorders
were recorded in the first 24 hours of monitoring
(489 and 541 respectively, p>0,05), without statis-
tical difference between them. During the follow-
ing 2 days, AF was detected in 86 patients (7,66%),
higher percent was observed in men (48 partici-
pants, p>0,05). Only 3 individuals were diagnosed
with AF on the 3rd-5th day of monitoring (1 wom-
an and 2 men). It was found that three-day ECG
monitoring is associated with a higher chance of

0,38%
0,17%

0,
24-48 h 9:10%
6/30%

48-72 h
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detecting AF (OR = 2,03; 1,53-3,02, p = 0,031)
regardless of gender, while the 5-day monitoring
didn’t provide such significant value (OR = 1,63;
1,72-2,96, p>0,05).

More extensive research of the age and gender
peculiarities of AF diagnostics in the study group
can be found in another article [20]. According to
our data, the ages older than 50 are associated with
the growing frequency of AF detection, and the in-
dicator reached 12% for the ages of 61-70, though
without statistically significant difference between
the age subgroups (p>0,05). In the following de-
cade-long gradation, the indicator grew twice
(22,5%), which is considered statistically signifi-
cant (p = 0,026) and reached its maximum value
in the individuals aged 81-99 (38,8% examined).
Overall, the disorder was diagnosed in elderly pa-
tients more often than in young and middle-aged
(18,5% vs 3,6%, p<0,001). The disorder was the
most prevalent in patients older than 75 which
shows more statistically significant difference be-
tween patients younger than 64 and patients of 65-
74 years old (28,8% vs 3,6%; p<0,001; 28,8% vs
18,5% respectively) [Bogomaz V. et al, 2023].

During the result analysis, we assessed the
relationship between the age groups and the time
of AF diagnosis (tab. 2). The absolute majority
(1034 individuals, 92%), was diagnosed with AF
on the first day of ECG monitoring without statis-
tical difference in the age groups (p>0,05). During
the following two days, the arrhythmia was also
diagnosed in 7,6% of the patients, though, with

0
less than 24 h 90,40%
93,40%

0% 10% 20% 30%

I Men

40%

50% 60% 70% 80% 90% 100%

B Women

Fig. 1. Distribution of participants according to the time of AF detection
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Table 2. Distribution of participants according to age groups and the time of AF development

First day of monitoring | 1-2 day of monitoring 3-5 day of monitoring
Age groups (absolute number of (absolute number of (absolute number of
participants, %) participants, %) participants, %)
18-64 829 (96,4%) 30 (3,5%) 1 (0,12%)
65-74 141 (81,5%) 32 (18,5%) 0 (0%)
75-99 64 (71,1%) 24 (26,6%) 2 (2,2%)
Total 1034 (92%) 86 (7,6%) 3 (0,27%)

several differences in age groups: the rhythm dis-
order was validly often diagnosed in patients of
65-74 years (18,5% vs 3,5%, p<0,05) and in pa-
tients after 70 (26,6% vs 3,5%, p<0,05). This in-
dicator was observed significantly more often in
long-livers than in elderly patients (p<0,05). Over
the 3-5 days of monitoring only 3 patients were di-
agnosed with AF, and 2 of them were older than
75. During the risk assessment, it was revealed that
age is independently associated with AF develop-
ment in patients of 65-74 (OR = 3,02; 2,72-3,95,
p<0,001) and after 75 years (OR =2,78; 2,68-3,05,
p=0,021).

As shown in the trend line on Fig. 2, starting
from 50 years of age, the frequency of AF diag-
nosing on the first monitoring days is decreasing
and patients have this indicator statistically lower
(61,11%, p<0,05).

SVT of different durations was detected in 429
patients (38,2% of the general number of partic-

100,00% 97.80%  99.15%

ipants) with the following gender distribution:
264 women and 165 men (p<0,05). The preva-
lence of SVT diagnostics in the women subgroup
corresponds to the literary evidence of gender pe-
culiarities of detecting this arrhythmia type [4,9].
SVT was diagnosed in 350 patients monitored
for 3 days (81,6% of all cases of diagnosis), and
in 79 (18,4%) monitored for 5 days. The 3 days
of monitoring are associated with a higher risk of
SVT detection (OR =4,18; 3,32-4,95, p = 0,009).
Among women, the most cases were registered
during the first 3 monitoring days. That was 81%
(214 patients), and 19% (50 patients) — during the
following 2 days. In men, the same indicator was
82% (136 patients) and 18% (29 patients) respec-
tively. The prolonging of the monitoring time in-
creased the number of diagnosed SVT cases by
5,53% in men and 8,35% in women, without a
statistically significant difference between them
(in 50 and 29 participants respectively, p<0,05). At

80,00%

60,00%

40,00%

20,00%

183% 279%,

0,00%

51-60 years

61-70 years 71-80 years 81-99 years

-20,00%
M Day |
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Fig. 2. Dynamics of AF diagnosis depending on the monitoring time and the age distribution
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the same time, we detected the direct correlation
between the monitoring duration of < 3 days and
SVT diagnosing (r = 0,57, p<0,05).

The same tendency was observed during the
analysis of frequency of SVT diagnostics depend-
ing on the monitoring duration in different age
groups. This pathology during the first 3 days of
monitoring was observed in all age groups in the
range from 78% to 87,7% and the clear connection
with the specific age range was not found (p>0,05
between all groups). During the 4-5 days of mon-
itoring the SVT was found in patients of 51-60
years old, though, without statistically significant
difference among the participants of different ages
(p>0,05). It was determined that the 3-day ECG
monitoring isn’t associated with the higher chance
of SVT diagnosis (OR =3,78; 3,21-4,95, p<0,001).

Table 3. Results of SVT detection depending on
the monitoring duration and patient age

Amount and % of SVT detection
Age | depending on the monitoring duration
(years)
3 days 4-5 days
18-30 9 (81,8%) 2 (18,2%)
31-40 29 (80,6%) 7 (19,4%)
41-50 54 (79,4%) 14 (20,6%)
51-60 72 (78,3%) 20 (21,3%)
61-70 100 (81,3%) 23 (18,7%)
71-80 71 (87,7%) 10 (12,3%)
81-99 15 (83,3%) 3 (16,7%)

SVT was most frequently diagnosed in patients
of 51-70 years, which is 50% of all diagnosed
SVT cases (the detailed distribution is presented

38,90%

22,50%

12,10%

7,50%

81-99 71-80 61-70

51-60
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in Fig.4). Remarkably, the significant growth of
the current rhythm disorder starts at the age of 50
and grows 1,6 times during the following decade
(though, without a significant difference), and sta-
tistically higher incident rates were registered in
the groups of 71-80 and 81-99 years (22,5% and
38,9% respectively, p<0,05 in both cases). Over-
all, we observed the tendency of more frequent
SVT diagnosing with the age increase (the ratio of
detected SVT cases to the general number of ex-
amined patients of the specific age group). At the
same time, there is a direct correlation between
SVT detection and the older age groups (r = 0,53,
p<0,05), and the fact that SVT risk is associated
with patients of 71-80 years (OR = 2,71; 2,35-
3,75, p = 0,0041), and of 81-99 years (OR = 2,92;
2,56-3,49, p = 0,0039).

The current multicenter clinical implementa-
tion of patch monitoring demonstrated the obvious
benefit of the technology — the maximum conser-
vation of the patients’ common lifestyle.

The limitation of the current study is the assess-
ment of the monitoring results in patients without
the analysis of the clinical causes, which was the
reason for conducting the research. Increasing the
number of observed cases in patients of the eldest
age groups with a deep study of the clinical signs
of the pathology would be reasonable for future
studies.

Conclusion

OIn the vast majority of participants of both
sexes, AF was recorded in the first 24 hours of
monitoring (77.3%), but, during the next 2 days,
AF was detected in another 7.66% of participants.
Therefore, three-day ECG monitoring is associated
with a higher chance of detecting AF (OR = 2.03;

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

2.80%  2,10%

18-30

0,00%

41-50 31-40

M Age group

Fig. 3. Distribution of participants with SVT in different age groups
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1.53-3.02, p=0.031) regardless of sex, while five-
day monitoring does not have such a significant
value (OR = 1.63; 1.72-2.96, p>0.05).

Evaluating data about SVT, we found that
monitoring duration of three days is associated
with a higher chance of detecting SVT (OR =4.18;
3.32-4.95, p = 0.009), which is also confirmed by
a direct high correlation between the duration of
monitoring of up to 3 days and diagnosis of SVT
(r =0.57, p<0.05).

It was found that age is independently associat-
ed with the risk of AF: in patients 65-74 years old
(OR =3.02; 2.72-3.95, p<0.001) and after 75 years
(OR =2.78; 2.68 —3.05, p = 0.021). Instead, 3-day
ECG monitoring, regardless of age, is associated
with a higher chance of SVT diagnosis (OR =3.78;
3.21-4.95, p<0.001).

In general, long-term patch monitoring is a
highly effective method of detection both for AF
and SVT. The use of long-term ECG patch mon-
itoring increases the chance of arrhythmia detec-
tion, primarily for older patients, and allows to
provide personalized pharmacotherapy and pre-
vention strategies.

Perspectives of subsequent scientific

research

In the future, we plan to investigate arrhyth-
mias and conduction disturbances in patients of
different age groups and sexes, and to analyze the
presence of comorbid pathology and its influence
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on the appearance or manifestations of arrhythmia
in order to develop an algorithm for the early diag-
nosis of AF in elderly people without pronounced
symptoms based on risk factors. In addition, we
are interested in pharmacological therapy in as-
ymptomatic patients: its feasibility, indications and
possible risks.
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Anomauia: nowupeHicmos nopyuleHb cepyegoco pummy i NpoGIOHOCMI 3POCMAE 3 4aACOM Mda
n08 ’A3aHa 31 30IIbUEHHAM KITbKOCMI TH00ell Capuiux 8ikosux epyn. Apummii uacmi npuiuHu 36epHeHHs.
3a MeOuuHo 00NoMO2010, A MAKONC CYMMEBO GNIUBAIOMb HA MPUBANICMb JHCUMMSA MA 3HAYHO
nozipuytoms axicme scumms nayicumis. Lllupoxe 3acmyeanns mpaouyiinoi erekmpoxapoioepaii
(EKT) napaszi obmedicene uepes 1imMimoeany mpusanicmos 00CIIOHCEHHS, MONCIUBE NOOPA3HEHHS WKIPU
ma nocipuieHts KOMIIA€eHcy nayicuma. Mema 0ocniodcenns. oyiHumu yacmomy 6unaoxie apummitl y
00pPOCIUX NAYIEHMIB PIZHUX BIKOBUX 2PYN 3a PE3YTbMAMAMU NAMY-MOHIMOPUH2Y MA 6NIUEY MPUBANOCTI
MOHIMOPUHEY HA MONCIUGICMb ix Oiacnocmysanus. Mamepianu i memoou: npomseom 2021-2022 poxkie
ovno oocmedceno 1123 nayienmu gikom 6i0 18 0o 99 poxkis: 599 acinok i 524 uonosixie. Dikcayis
EKT siobysanace 3a 0onomoeor «Mawi Heart patchy — 00HOpa3z06020 080KAHANbHO20 NPUCMPOIO 015
beznepepsnoi peccmpayii EKI" 0o 7 ouis. Pesynemamu 0ocniodcents: cepeonii uac MOHIMopPY8aHHs.
EKT cmanosus 81,03£18,5 eoounu abo 3,37+0,7 dobu. Binvwicme yuacuuxie (74,35%) ompumyeanu
beznepepsnuil 3-0ennutl EKT-xonmponw. Binvwicms nopyuiens pummy peecmpyeanu y neputi 24 200unu,
ane npomseom Hacmynuux 2 0i6 @iopunsyis nepeocepov (®@II) oyna sussnena y 7,66%, uwacmiue
v uonogixie (48 yuacuuxie, p = 0,048) ma mana Hacmynwi 8iOMIHHOCMI V GIKOBUX 2pynax. yacmiuie
cnocmepieanace y nayieumie 65-74 poxie (18,5% vs 3,5%, p<0,05) ma y nayieumie nicaa 70 pokig
(26,6% vs 3,5%, p<0,05). Iloyunarouu 3 50 pokie uacmoma diaenocmuxu PII y nepwi Oni MOHimopunay
SHUNCYEMbCA | NOKA3HUK cmamucmudno Huxcuuti (61,11%, p<0,05). Tpuoennuii EKI-monimopune
acoyitoemwcs 3 suwgum pusuxom susenenns @I (OR = 2,03, 1,53-3,02, p = 0,03 1) nezanesicro 6io cmami,
mooi AK 5-0eHHULl MOHIMOPUHE He Ma8 00CmMOoBIpHOI piznuyi. [10006dCeHHs Yacy MOHIMOPUHEY NPU3BENO
00 30inbUleHHs KITbKOCMI 8UABNEHUX 8UNAOKie cynpasenmpukynaproi maxixapoii (CBT) na 5,53% y
yonosikie ma Ha 8,35% y owcinox. Tpbox OeHHUL MOHIMOPUHR ACOYIIOIOMBCA 3 BUUUM DUSUKOM BUABTIEHHS
CBT (OR = 4,18; 3,32-4,95, p = 0,009). Haasnuii npsamuti KoperayiiHutl 36 130K MIXC 6US8IeHHAM
CBT ma cmapwumu sikogumu epynamu (r = 0,53, p<0,05), a came: susasnenna CBT acoyiroembcs 3
nayieumamu 71-80 poxie (OR = 2,71; 2,35-3,75, p = 0,0041), ma 81-99 poxkie (OR = 2,92, 2,56-3,49,
p = 0,0039). Bucnoeok: npu eukopucmauHi mpueano2o namuy-mOHimopuH2y 30i1bUyEemvbcs Yacmoma
susenents nopyweno pummy ax i @I, max i CBT. Iliomeepodceno cmameso-6ikosi 3aKOHOMIPHOCHI
NOWUPEHOCMI ONUCAHUX apummin. Buxopucmanua mpusanoco namu-monimopuney EKI' niosuwye
LIMOBIpHICMb BUSABILEHHS APUMMIL, Hacamnepeo y TIMHIX NAYiCHMIg.
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EdexTUBHICTh BUKOPHCTAHHS AKTUBHUX JIPEHAKIB
NpH NEePBUHHINA ayrMeHTalil IPYIHNX 32J103
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Kadenpa nnactuunoi ta pekoHcTpykTHBHOI Xipyprii [[I0O HMY
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Anomauyin: memoro O0anoi pobomu € aHaniz emionamoceHemudux 0cooIUBocmerl BUHUKHEHHS
2eMamom 3 Memoio 6UseleHHs (aKmopié pu3uky Ha emani niawyeéanHs onepayii. Hebesnexa
PO3BUMKY 2eMaAmMOMU 3HAXOOUMbCSL 8 NPAMILL 3ANLEHCHOCMI BI0 PIBHS KPOBOMOUUBOCMI Ma HAOTUHOCMI
inmpaonepayitinozo cemocmaszy. 3a2anom MOXCHA SUOLIUMU (AKMopu, Wo 6nIueaoms Ha pieeHb
KDOBOMOUUBOC, 3CY6aKOUU KOAYIAYlUHY pieHogazy 6 Oik einokoazynayii. Bonu cnpuuunsioms
RIOBULEHHS. APMEPIaNbHO20 MUCKY abo Nid6UUYIOMb NPOHUKHICIL CYOUHHOI cminku. Ix 3namms
ma 6UsAGIEeHHA neped ONepayicio NONepeoNcye SUHUKHEHHST NOMEHYIUHUX YCKIAOHeHb ma O0d€ 3MO2Y
onmumizyeamu ecmemuynuil pezyromam. Takodc pusux 6UHUKHEHHs NICIAONEPAYitiHOL 2emMamomu
Moodice  nIOBUWYBAMUCL (3 3DOCMAHHAM 00°€my onepamueno2o empydanHs. [lJo noscuwoemocs
HAPOCMAHHAM 6MOMU XIpYypea 3 4aAcOM, a4 MAKOJMC PO3GUMKOM CUCMEMHUX 3PYUleHb 6 Op2aHUsMIi
nayieuma. byno euznaueno xpumuunuii nepioo — 24 2o0unu nicis onepayii, Koau iCHye HAUOLIbUIULL
PUBUK BUHUKHEHHSI PAHHIX YCKAaOHeHb. Lleti nepiod nompebye pemenbHo2o nioxooy ujooo NiaHy8aHHs
nicrasonepayitinozo 00210y 3a nayienmom. Pozeumok nicisionepayiiinoi cemamomu acoyioemvcs
3 Yinow Huskow HecamusHux Hacaiokis. Ceped HuXx HeoOXiOHiCmMb nOBMOpHOI cocnimanizayii ma
NOBEpHEHHsl 8 ONepayiliny 3 Memoro O0CACHEHHSI OCMAMOYHO20 2eMOCMA3y, 6mpama 4acy Xipypeom,
000amK080 aumecmesii 01 nayiewma, NOO0BJHCEHUll MepMiH nepedy8aHHs 6 CMmayioHapi ma 6ci
cynymHi ¢inancosi empamu. Pozeumox cemamomu iodaneno nioguyye pusux BUHUKHEHHs KancynbHoi
KOHMPAKmypu, wo € 00OHI€I0 3 HAUNOWUPEHIWUX NPUYUH Peonepayiil nicjisa ayemMeHmayii 2pyoHoi 3a103u
ma npu3eoo0ums 00 3HAYHOI cmuemamu3iyii nayienmox. Ananiz Hatbinbw akmyaibHux oxcepei uooo
eghekmueHoCmi BUKOPUCMAHHA AKMUBHUX OPEHAJCI8 NICIA NEPEUHHO20 eHOONPOMe3y8aAHHs 2PYOHUX
34103 He 8USABUB NEPEKOHIUBUX O0KA3I8 eheKmMUBHOCMI aKmueHol acnipayii 8 Nonepeo’ceHHi PanHix
nicaaonepayitinux yckaiaoueHs. Tomy npu cnigCmaegnieHHi no3umueHUX ma He2amueHux HAcuioKie ix
PYMUHHO20 BUKOPUCMANHSL, 30 OGHUMU AKMYATIbHUX 00CTIONCEeHb, nepegadicaiomb ocmanni. Iloconanms
Maxkux Qaxmopis, K 00CACHEHHS PemeibHO20 IHMpPAonepayitinoeo 2emocmasy, Qixkcayia epyoHux
34103 Ma BUKOPUCMAHHA NPABUILHO NIOIOPAHOI KOMNpeciuHoi OLU3HU, 0A€ 3MO2Y GIOMOBUMUCL 6i0
PYMUHHO20 BUKOPUCIAHHS AKMUBHUX OPEHA’CI8 Oe3 Ni08ULYeH s PUSUKY PO3BUMKY PAHHIX YCKIAOHEHb
npu nepeUHHOMY eHOONpome3y8anHi epyoHoi 3an03u. 36axcaiouu Ha me, Wo 2emMamoma € 008e0eHUM
Gakmopom pusuxy opmysanusa KancyibHOi KOHMPAKMypu, NeEPCReKMUSHUM € NOOANbLULE NPOBEOEHHS
aHAaizy wooo eheKmusHOCmMI BUKOPUCMANHI OPEHAIICIE 3 MEMOI0 NONEPeONHCEHHS PO3BUMKY KANCYIbHOT
KOHMPAKmypu y 8i00aieHOMY nepiooi.

Kurouosi caoBa: Xipypris, [Inactuuna; ['emaroma; JIpenax; nobiuni epexru; peadimiTaris.
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Beryn

3a panumu odiuiiiHoi ctaructuku  The
International Society of Aesthetic Plastic Surgery
(ISAPS) omepamist 1010 €HIONPOTE3yBaHHS
TPYIHHX 3aJI03 yTPUMYE TEPIIICTh B PEUTHH-
Iy HaWMOMIMPEHIMMX XIpypriyHuX OIeparlii,
10 BUKOHYIOTHCSl 32 €CTETHYHHMHU ITOKA3aHHS-
MH, 1 cknajgarThk 16% Big iX 3arajibHOI KiIBKO-
cti. 3a 2020 pik TakuxX XipypriuHUX BTpy4aHb B
cBiTi Oyno BukoHaHo Oinsa 1,624,281, Cutyaris
B YKpaiHi BigoOpaxae CBITOBI TeHACHII. 3Ba-
KAIOUM Ha 3pOCTA04y KUIBKICTh €HIIOMpPOTE3y-
BaHb IPYIHOI 3aJ103H, iCHY€E Oe3mocepeHs Heo0-
X1IHICTh BUSBJIEHHS (DAaKTOPIB PU3HKY 3 METOIO
MOTIEPE/DKEHHST TOTEHIIHHUX YCKJIaJHEHb Ta
ornTuMizarii ecteTuaHoro pesynsrary (Ellsworth
WA, Basu CB, Iverson RE, 2009).

Mera

Mertoro naHoi pobOTH € aHaIIi3 eTioNmaToreHe-
TUYHMX 0COONHMBOCTEN BUHUKHEHHS T€MaToM 3 Me-
TOIO BUSIBIICHHS (h)aKTOPiB PU3HMKY Ha €Talll Iuia-
HYBaHHS oIepallii, BU3HaYeHHS e(eKTUBHOCTI Ta
JOLITFHOCTI BUKOPUCTAHHS aKTUBHUX JAPEHAXKIB
IIpU NEPBUHHIHN ayrMeHTAIlil TPyIHHUX 3aJ103.

Marepiaau Ta MmeToaH

ByB npoBenennii aHami3 HaWOUIBII aKTyalb-
HUX Ta aBTOPUTETHHX JIITEPATYPHUX JPKEPE, 10
CTOCYIOTHCS €TIOMAaTOT€HETHYHUX 0COOTMBOCTEH
BHUHHKHEHHS T€MaTOM Ta €()EKTUBHOCTI BUKOPH-
CTaHHS aKTUBHOTO JAPEHYBAaHHS 3 METOIO iX Mpo-
(biTaKTUKY IpU IEPBUHHIN ayrMeHTAaIlil TPYIHUX
3aJ103.

Orusig i 00roBopeHHst

FDA (Food and Drug Administration) CILIA
Buaiaae 30 maToJoOriYHMX CTaHiB, SIKI BUHHKA-
I0Th Ticis ayrMeHTamii rpyaaux 3aino3 (Hood K,
Ganesh Kumar N, Kaoutzanis C, Higdon K.K.,
2018). 3a manumu Danish Registry for Plastic
Surgery of the Breast (kinbKicTh MaIi€HTiB —
5373, TpUBAJICTh CHOCTEPEKECHHS — 5 POKIB):
1)y Tepmin 30 gHIB micns IMIUIaHTAIii HAWMoO-
mMpeHimumMu € rematomu — 1,1% ta iHpexuii —
1,2%; 2) 3a Bech 4ac CIIOCTEPEIKEHHS 3MiHU TaK-
THJIBHOI Yy TJIMBOCTI BUHUKIN Y 8,7% BUMAJIKIB,
ACUMETPIsl Y¥ IOPYIIECHHS PO3TaIIyBaHHS IMPOTE-
3y — 5,2%. (Hvilsom, G. B. et al., 2009). 3a na-
HUMH 0araTh0X HAYKOBUX JOCIIKEHb reMaToMa
TPYIHOI 3aJ037 MICIsI €HIOTPOTE3yBaHHS € J10-
CUTh MOUIMPEHUM YCKIIaTHEHHSM, 1110 BUHUKAE B
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paHHBOMY HICIISIONEpalifHOMY TIepiojii B cepe-
HbOMY 13 yacTtoToro 1,0%. Lleit BimcoTok ckirana-
I0Th BUKJIIOYHO TE€MAaTOMH BEJIMKOTO PO3MIpY, sKi
noTpeOyIOTh MOBTOPHOI TOCHiTami3alii, pe-ore-
parii abo crabimizanii cTaHy y BiAIiIEHHI pea-
HiMarii Ta iHTeHcuBHOI Tepamii (Kaoutzanis C
et al., 2017). BBaxaeTbcs, 10 KPUTHYHUM TIe-
plofIoM Micisl €HIONPOTE3yBaHHS TPYIHUX 3a-
703 € mepii 24 TOAWHU, TMPOTATOM SIKUX PU3UK
BUHUKHCHHS TeMaTOMH € HaWOutbmuM. Tomy
el nepion nmoTpedye peTeabHOro MiAX0Ty 00
IUTaHYBaHHS MicsoNepaliifHoro OISy 3a Ia-
mientom (Daar DA et al., 2021), (Hemmingsen
MN, 2022). OkpiM paHHIX HETaTHBHHX HACJIJI-
KiB, SIK TO HCOOX1/THICTh TOBEPHEHHS B OIepallii-
HY 3 METOIO JIOCSITHEHHSI 0CTaTOYHOTO FeMOCTa3y,
MOZIOBXKEHUI TepMiH nepeOyBaHHs B CTallioHapi,
€KOHOMIi4HI BTpaTH Nalli€eHTa, PO3BUTOK remMaTo-
MU JIOBEJICHO BiIaJICHO ITiIBUIILY€ PU3UK BUHUK-
HEHHA KarcynpHoi koHTpakTypu (Daar DA et al.,
2021), (Bachour Y et al., 2021), (Hood K, 2018).

Hebe3neka po3BUTKY TeMaTOMU 3HAXOIUTHCS
B TIPsIMil 3aJIEKHOCTI BiJl piBHS KPOBOTOYMBOCTI
Ta HAAIMHOCTI IHTpPAONEPAIIfHOTO TEeMOCTas3y.
MoykHa BHAUIMTHA Taki (DaKTOpHW ITiJIBHIIEHOTO
PH3HKY, BIK, HasBHICTh CYHNYTHIX MEIUYHHUX 3a-
XBOPIOBaHb, IO 3CYBAIOTh KOATYIAIIWHY piB-
HOBary B OiK rinmokoaryismii abo CIpUYHUHAIOTh
MiBUIICHHS apTepialbHOTO THUCKY, ITiIBUIICHHS
NPOHUKHOCTI CYIMHHOI CTiHKHM, NMPHIOM aHTH-
KOAryJIsSIHTIB, aHTUArPETAaHTIB Ta 1HITUX MEIUKa-
MEHTO3HHUX 3ac00iB, 10 MAOTh BIUIUB Ha CHUCTE-
My Te€MOCTa3y, 0COOJUBOCTI aHECTE310JI0TTYHOTO
3a0e3MeUeHHs] Ta TeXHIYHI 0COOIMBOCTI orepa-
TUBHOTO BTpy4aHHs. [liaBuIIeHu# iHAEKC Macu
TiNa, KypiHHS, IIyKpOBUH Aia0eT cami 1o cobi He
MiBUIIYIOTH PU3UKH, alle Tpeba BpaxoBYBaTH ix
BIMB Ha opraHism (Kaoutzanis C et al., 2017),
(Hemmingsen MN et al., 2022), (Gusenoff JA,
2014), (Richard P, 2013).

Takox pyU3UK BUHUKHEHHS MicsionepaiiitHoi
reMaToMyd MOKE IMiJBUIIYBAaTUCh 13 3pOCTaHHAM
00’eMy oOIepaTMBHOTO BTpydYaHHs. Tak. BiAmo-
BIIHO JI0 JTAaHWUX JOCIIIKCHHs, OMyOIIKOBaHHX
(Kaoutzanis C et al., 2017), ski cnoctepiranu 3a
129,000 mawieHTamMu MpoTIAroM 5 poKiB, 4acToTa
micisionepamifHux remaroM Oylia 3HAYHO BUIIIOIO
y TAIi€HTIB, SKUM Oyl NMPOBeACHI KOMOIHOBaH1
OTIepaTUBHI BTPYYaHHS Ha Pi3HUX JUISHKAX Tijla,
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K1 MarOTh HU3KY CIOKYCJIMBHX IepeBar K IS
mamieHTa, Tak i g xipypra (Nguyen L et al.,
2016). Pusuk BUHMKHEHHSI T€MaTOM TaKOX 0e3-
MOCEPETHBO 3aJCKUTh BiJ] aHATOMIYHUX 0CO0-
JIMBOCTEN KPOBOIIOCTAYaHHS KOKHOI KOHKPETHO1
ninstHKU. Tak 4acTora BUHHUKHEHHS T€MaTOMU €
BHIIOIO JUTS OTIepaIliii Ha TpyIHIN 3a1031 B MO-
PIBHSHHI 13 IUIACTUYHUMH OIEPaLlisIMU Ha T
a6o obmuuyi 1 ckimamae 1,0% mporu 0.8% Ta
0,7% BianOBiAHO. AJle PU3MK YCKIIQJHEHb NPHU
KOMOIHOBaHHMX ONEpalisx He JJOPIBHIOE CyMi
iXx okpeMmux ckianoBux. Hampukian, BiH ckia-
Ja€ mpu KOMOIHAIT PI3HUX NIJISTHOK BTPYYaHHS:
rpyau + tino — 1,4%, rpyau + obmuyus — 1,1%
(Kaoutzanis C et al., 2017). ITigBumieHuii puzuk
IMOBIpHO MOYKHA TTOSICHUTH TOIOBKEHOIO TPHUBa-
JICTIO omepariii, 0 y CBOIO Yepry MpHU3BOAUTH
JI0 HAPOCTAHHS BTOMH Xipypra, 3HWKCHHS KOH-
HEHTpallil yBaru Ta MEHII PETEJBHOTO TeMOC-
tazy. Takox miABMILEHA TPUBAIICTh Omeparii i3
OLTBIIIOI0 IMOBIPHICTIO POOUTH MOXKIIMBHM PO3-
BHTOK 1HTpaomepamiiHoi Timorepmii, Mo Moxe
MOTEHLIWHO MOPYIINUTH JIAHIIOKOK aKTUBAIIT KO-
arymsuiiHol cCUCTEMHU KPOBI.

B ocranniii yac Bce Oinplna yBara Imij 4dac
nepeaonepaniiHoi mAroTOBKH Ta TUTAHYBaHHS
NPUIUIAETHCS BIKY TAIliEHTa, ajpke Bce Oiblie
JITHIX JIIOACH OOMpParOTh i cebe MOXKIUBOCTI
mwiacTuyHoi Xipyprii. ToMy Iyke Ba)KIMBUM €
BpaxyBaHHsI BCIX CYNyTHIX PU3HKIB Ta OCOOJIU-
BocTei. B miTeparypi nmuTaHHs BiKy SK (aKTopy
PU3MKY BUHUKHEHHS MICISIONEpaliifHuX reMaToM
€ TOCUThb AuCKyTabenbHuM. barato HaykoBuX 10-
CJII/DKEHb CBIYaTh PO BIJCYTHICTH JOCTOBIPHO
3HAUYMMOI PI3HUII B PO3BUTKY YCKJIaJHEHb MiCIs
IUTACTUYHUX XIPypridHUX Omepariii Mix BIKOBU-
MU (>65) Ta O1IbIIT MOJIOAUMH TAIlieHTaMH (<65)
(Collins JB, Verheyden CN, 2012), (Martén E et
al. 2011), (Becker FF, Castellano RD, 2004). B
TOM e Yac, ICHyIOTb OUIBIII HOBI JiaH1, 10 CBiJI-
YaTh HA KOPUCTH MIJIBUIICHHS PU3UKY TICIISIOTE-
paliifHUX TeMaToM Y JITHIX JIFO/ICH, TIOB’sI3aHe 3
PO3MOBCIO/KEHUMH y 1M BIKOBIiM rpymi apTepi-
aJIbHOIO TINEPTEH31€10, MPUHOMOM METUKaMEH-
TiB, IO BIUIMBAIOThL Ha reMoOcTa3 ado0 IHIIUMH
HasisBaumu nipuanHamu (Richard P et al., 2013),
(Abboushi N et al., 2012)

[Tigsumenwnii [HaEKCY MacH Tijla acOIIIOETh-
cs1 3 bararbMa KOMOPOITHUMU CTaHAMHU, K1 00TsI-
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KYIOTh TepeOir MmiciIsIonepaniiHoro nepiogy Ta
CHPUSIIOTh PO3BUTKY 0araTboxX yCKJIaJHEHb. Aje
PE3YyJIbTaTH HAYKOBHMX JOCHIKEHb, I[0JJ0 L[bOTO
IUTAHHS TAKOX € CyNepewInBUMU. 3 OJHI€T CTO-
POHH € JaHi, 0 CBiT4aTh PO MiABUIIICHHS PU3H-
Ky BUHUKHEHHS T€MaTOM Y TMalli€HTIB 3 MiABHUIIE-
HHUM IHJeKCOM Macu Tija > 25 kr/m? (Abboushi N
et al., 2012). 3 inmoi — npu MynasTU(daKTOpiaTb-
HOMY aHaii3i He OyJl0 BHSIBICHO MEPEKOHIMBHX
CBITUEHB PO Te, M0 MiABUIIEHUN [HACKC Macu
TiIa € 3HAYYIOIMM Ta HE3aJICKHUM IPEIUKTO-
POM BHUHUKHEHHS caMme TMiCIsonepariiiux Tre-
MatoM. (Kaoutzanis C et al., 2017), (Collins JB,
Verheyden CN, 2012), (Costa CR et al., 2015).

[Taninus Ta ykpoBuii niabeT NpUIHITO BBa-
JKaTu BaXJIMBUM (DaKTOPOM MiJABHILEHOTO PH-
3UKy MICISIONepaIlifHuX PaHOBUX YCKIaJHEHb
(Kaoutzanis C et al., 2017). Ane 6e3nocepeaHbo-
0 3B’sI3Ky MDXK IUMH (aKkTopaMu Ta GopMyBaH-
HSAM IMiC/sIoNepalifHuX TeMaToM BUSIBJICHO HeE
oyno (Collins JB, Verheyden CN, 2012).

[TnacTuyHMil Xipypr Mae He TITBKH JOKJIajia-
TH MaKCUMYM 3YCHJIb JUIsl JOCSATHEHHS HalliHOTO
IHTpaoIepaliifHoro reMocTasy IijJ 4ac BUKOHAH-
HS TUIACTMYHOI olepalii, aje 1 IpopaxoByBaTH
BCl PM3MKHM IpH IUIaHyBaHHI onepauii. B micmus-
orepauiiHOMy Tepiofi KPUTUYHO BAXIUBUM €
NWIBHICTD IIOJI0 PAaHHBOTO BUSBJICHHS Ta JIKY-
BaHHSI IbOTO yCKJIQHECHHSI.

JpeHyBaHHs micisonepanifiHuX paH 4acTo
BHUKOPUCTOBYETbCSI Xipypramu i 4yac MepBHUH-
HOTO €HJIONIPOTE3YBaHH IPYAHUX 3aJ103 3 METOIO
HONIEPE/DKEHHST PO3BUTKY MOXIIMBUX YCKIa-
HEHb. BUKOpHUCTaHHS JAPEHaXIB acOIIIOETHCS 13
3HIWKEHHSM PIBHSA PO3BHUTKY KarCyJabHOI KOHTp-
aKTypy y BiIJlaJieHOMY Iepiojii B MOPIBHSIHHI 13
TaKUMU BHUIIaJJKaMH, KOJIHU JApEHaKi HEe BCTAHOB-
mototeest (Charles-de-Sa L et al., 2021). [pe-
HaXXI TICIISl €HJ0NPOTEe3yBaHHs TPYJIHUX 3aJI03 €
€()eKTUBHUM 1HCTPYMEHTOM KOHTPOJIIO KIJIBKOCT1
reMOpariyHoro eKCyaaTy Ta €JMHUM MOXIIUBUM
IHCTPYMEHTOM HMOT0 BHJAJIEHHS 3 MPOCTOPY KH-
IIEHI HAaBKOJIO TIPOTE3Y 3 METOI0 MPOMITAKTHKU
(dbopMyBaHHs PIAMHHUX HAKONUYEHb — PAHHBOI
cepomu abo remaromu Ticas omeparii (Xiao Y
at al., 2020), (Pallara T et al., 2020). [Tonepenni
HAayKOBI JIOCII/DKEHHS CBil4aTh, IO HE3Ba)a-
I04M Ha pETeNbHUHN I1HTpaonepaumiiHuii TremMo-
craz, uepe3 12-15 ronun mo apeHaxy 3aBXIU €
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BIJIHOCHO 3HA4YHA KUIBKICTh BiJIOKPEMIIIOBAHOTO
(Gherardini, G. et al., 2006). B cBoemy nmocii-
kel Charles-de-Sa L et al. BU3HAuUMB Kijb-
KICTh €KCyAaTy B Iepiii 2 JoO0H Micis eHI0Npo-
TE3yBaHHS IpyIHUX 3a103. B mepmi 24 roaunu
00’€eM piuHu 1o IpeHaxy ckiaB 12 mi— 210 mu,
yepes 48 romuH micis onepamii — 10 vt — 120 mur.
Jamni gocmiKyBaHii Ta KOHTPONBHIHM rpymi Oyna
MIpOBEJIEHa cepisi pyTUHHUX Y3-I0CIHIKEHb Ha
7 nHi Ta Ha 3 MICsII TICHIs ornepartii, Ikl BUSIBUIN
BIICYTHICTh JIOCTOBIPHO 3HAYMMOi PI3HHUII MIXK
MamieHTH 000X TPy 1010 00’ €MIB PITUHHUX Ha-
KOMMYeHb B KuieHi npote3dy. [{o mosicHIoeThCS
MNOTYXKHUMHU MOXJIMBOCTAMHU JTiM(OAPEHAXKHOT
cuctemu rpyaaux 3ai03 (Charles-de-Sa L et al.,
2021). Cxoxi pe3yabraTd IeMOHCTPYIOTh JIOCIi-
mxeHHs (Xiao Y et al., 2020) sikuii He BUSBUB
JOCTOBIPHO 3HAYMMO]I Pi3HMIII B PiBHI MicIsome-
paliifHUX yCKJIaJHECHb, PIBHS TICUXOEMOIIOHAIIb-
HOTO, COLIIaJILHOTO, CEKCYaIbHOTO OJIarononyyys
y TAIli€HTIB 3 APEHYBaHHAM Ta 0€3 MiCis eH0-
MPOTE3yBaHHS TPYIHUX 32J103.

Bbararo xipypriB He BUKOPHCTOBYIOTh PyTHH-
HE JIpeHyBaHHsS paH Micis MEPBUHHOIO EHJO-
NPOTE3yBaHHsS TPYIHUX 3aJI03, ApPryMEHTYIOUU
e Huskor npuuuH. [lo-mepiie, icHye Oararo
CYMHIBIB, OO iX peajbHOI e(eKTUBHOCTI B
MOTIEPE/DKEHH]  MiCTsSonepaifHiX yCKIaIHEHb
(Torresetti et al., 2022), (Daar DA et al., 2021).
JluckyTaOeIbHUM € TIUTaHHS, Y1 TIEPEBAKAE KO-
PUCTH BiJl iX BUKOPHUCTAaHHS HaJl HEraTWUBHUMU
HacJiKaMH, 10 TIOB’si3aHi 3 HUMH. BakyymHi
JpeHaxi, 110 3a0e3MeuyoTh aKTUBHY acipariio,
MOXYTh MPHU3BOJUTU JI0 MOLIKOMKEHHS M’SIKHX
TKaHUH Ta HABIAKH IT1JBUILYBATH PU3UK (HOpMy-
BaHHsS TeMaTOMH, IO TOB’s3aHO i3 HaJIMipHOIO
NpUCMOKTYI0UOI0 Tiero npenaxy (Hadad E et al.,
2017), (Woo PYM et al., 2019).

TpuBanicte yacy, NpOTATOM SIKOTO JpPEHaX1
(YHKIIOHYIOTh, BU3HAYA€TbCA KIJIBKICTIO E€KCY-
naty. biapmiicTe XipypriB BHIANSIOTH 1X, KOJU
00’€M pIAMHHOTO BiOKPEMITIOBAHOTO CTAHOBUTH
Mmeniie Hixk 40-50 mn/noly. B cepennbomy npu
BUKOPHCTAaHHI JpPEHaXiB TpPUBAIICTh mepely-
BaHHS B CTalllOHApi MOXKE IiJBUIILYBaTUCh 0
2-5 nHiB, B IOPiBHSIHHI 3 1 100010 3HAXOKEHHS
B craifioHapi 0e3 BUKOpHCTaHHS ApeHaxiB. Ilo-
JOBXKEHHS (YHKIIOHYBaHHS JIPEHaXy acoLlio-
€THCS 13 MIJBULICHHSIM PU3HUKY IIPUETHAHHS MIC-
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1eBoi xipypriunoi iHdekmii. Tak y gocmimkeHH1
(Yoon et al., 2018) 16 mamienTok (26,23%) manu
MMO3UTUBHUH PICT KYIBTypH 3 O10JIOTIYHOTO Ma-
Tepiaity, IpeJCTaBIEHOTO EKCY1aToOM, 3a0paHuM 3
JIPEHaXYy 1 B MOJAJIBIIOMY 6 3 HUX MaJil PO3BUTOK
MicCIIeBOi XipypriuHoi iH¢exkuii. Takox moTpioHO
BPaxoOBYBaTH, 1110 YMM JOBIIE CTOSATh APEHAXI B
paHi — TUM TPUBAJIIIE TPOIEC MEXaHIYHOTO THC-
Ky JpeHaXxy Ha Kpal paHw, 10 MiIBUIIYE PIBEHb
TpaBMaru3amii Ta imeMii 1 BiAMOBITHUM YHHOM
B1JI0OpaXKy€ThCsl HA MPOLIEC] 3arol0OBaHHs Ta ec-
TETUYHUX XapaKTepUCTHKAX MiCsonepaliiiHoro
pyO11sa, mo Moxke OyTH NPUYMHOI HE3aT0BO-
JICHHS] Ta CTUTMaTH3allii mamieHra. 3oKkpema Ta-
KOX TOTPIOHO BpaxoByBaTH 30UIBIIEHHS €KOHO-
MIYHHX BTpaT Mali€HTa, 110 3011bIIYy€e BapTICTh
nepeOyBaHHs B CTallioHapi B 2-5 pasu, a Takox
00yMOBJICHO CaMOI0 JPEHaKHOIO CHCTEMOIO,
BapTICTh SKOi BapIIOETHCS B 3aJI€KHOCTI BHJ 00-
paHoOro BUpPOOHUWKA. BiNOBIIHO 0O aKTyaabHHX
JAHUX HAyKOBUX JIOCHI/DKEHb Ta HAIIOTO MpaK-
TAYHOTO JIOCBiY MAIIEHTKH, IKUM 3aCTOCOBYBa-
JUCh JpeHaXX1 OIHIOITHh PIBEHb AUCKOMMOPTY
B PaHHBbOMY TMIC/ISIOTIEpaLliIfHOMY TIEPiOJi BHIIE,
HIX Taki, SKMM JpeHaxi He 3aCTOCOBYBAJIUCH.
[Ilo B mepiry 4epry, iMOBIpHO, IOB’sI3aHO 13 J10-
JTAaTKOBUM MICIIEM, sIKe 3aiiMa€ IpeHaX B KapMaHi,
015 IMILTAHTY Ta BiJNOBITHO MOCUIIOE OOJIBOBI
BIUYTTS. A TaKO)X MOMEHTOM BUIAJICHHS IPEHA-
XKIB, 1[0 HEPIJAKO CYNPOBOIKYETHCS BUPAKCHUM
OOJILOBIM CHHAPOMOM, JOCUTH TPUBAIHUM Yy Yaci
Ta MOTPeOOIO TaIli€eHTa y JOAATKOBINA 3HEOOII0-
BanbHIN Teparii. (Charles-de-Sa L et al., 2021),
(Hadad E et al., 2017), (Nishioka H et al., 2020),
(Shima H et al., 2021), (Xiao Y et al., 2020).

BucHoBku

B nitepatypi Ha 1aHUil MOMEHT HEMae mepe-
KOHJIMBHX JIaHUX TIPO T€, 1[0 BUKOPHCTAHHS JIpe-
HaJKIB MICJISl eHOTIPOTE3yBaHHS IPYIHUX 337103 €
e(eKTHBHUM B IONEPEHKEHHI PO3BUTKY PaHHIX
HicisionepalifHiX yCKIIaJHEeHb, 30KpeMa rema-
ToMH abo cepoMH. B TOW ke Hac «IIKiIHUBI»
HACJIJKUA BiJl BUKOPHCTAHHS JPEHAXIB, TaKi sSIK
MIJBUIIEHHS PU3UKY 1H(DIKYyBaHHS Ticisonepa-
1iHOT paHu, ORI TpUBaJe epeOyBaHHS y CTa-
1ioHapi, 301JbIIEHI €KOHOMIYHMX BTpATH, IHC-
KOM(OPT MaIli€eHTa, 3HAYHO MEepPEBaKAIOTh HaJ
MOTEHIIIHOIO KOPHUCTIO, sIKa Hapasi 3aIMIIA€THCS
CYMHIBHOIO 1 HE JOBEZICHOIO.
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TakuM 4WHOM, 3TITHO aHATI3y JaHUX JIiTepa- JAPEHAXKIB 3 METOK TOIMEPEHKCHHS PO3BUTKY
TYPHHUX JDKEpell, MMTaHHS MIOJ0 BUKOPUCTAHHS KallCyJbHOI KOHTPAKTYpPH Y BiJJajcHOMY Tie-
JPEeHaXiB HEOOXIAHO BUPIIIYBAaTH B KOXKHOMY PIOJIi.

KOHKPETHOMY BMIIQJIKy 1HIUBiAyansHO. HeBuko- ®dinaHncyBaHHS

pPHUCTaHHS IpeHaxiB 0aXaHO 32 TAKUX YMOB: Ile nocmimKeHHs HE OTPUMAJIO 30BHIIIHBOTO
1. BukopucranHs nepropeosipHoro abo cy- (QiHaHCYBaHHS.

OMaMapHOTO JOCTYILY, 10 3a0e3mneuye J0CTaTHI| Konduikr inTepecin

piBeHb Bi3yamizaiii. BiamoBigHO MOXIUBUM € ABTOpH 3aCBiTYYIOTh BiJCYTHICTH KOH(IIIK-

JOCSITHEHHSI OCTaTOYHOIO IeMOCTa3y, YHUKHEH- TiB IHTEPECIB.

HSl CTBOPEHHS 3aiiBOr0 MPOCTOpPY B KUIIEHI JIJIst 3rona Ha myOaikaniro

MpOoTE3Yy. Bci aBTopu 03HaliOMITIEH] 3 TEKCTOM PYKOITHUCY
2. 3abe3neueHHs TeMOCTa3y MPOTATOM BCi€l  Ta HaJaJIM 3TOy Ha HOTO MyOsIiKaIlifo.

ormepariii mpu KOXHIii Bi3yamizaiii KpoBOTedl € ORCIDID Ta BHecOK aBTOpiB

Kpalim, HiX 3ylUHKa KPOBOTEU1 JIUIIIE MICIis BU- 0000-0002-3347-8268 (A, C, D, E, F) Pid-

KOHAHHSI IEBHOTO €TaIly omepartii. chenko Yurii
3. IlpaBunpHa 30BHIITHS (DiKcallis Ta KOMIIpe- 0000-0002-9843-7053 (B, C, D, E, F) Khra-

Cisl 30HM ayrMeHTallii € qyxe BaxnuBuMU B paH- pach Oleksandr

HBOMY TICIISIONIEPAIIHHOMY TIEPiOIi. 0000-0002-5665-1908 (A, C, D, E, F) Khra-
4. BincytHicTh pexoMmeHpamii BHpoOHHMKa pach Vasyl

I0/10 BUKOPUCTAHHS aKTUBHOTO JIPSHYBaHHS KH- A — Work concept and design, B — Data

IIeH1 IMIUTaHTy (HANpHUKiIaa, Mpu BcTaHoBieHHI collection and analysis, C — Responsibility

MOJTIypETaHOBUX IMILTAHTIB). for statistical analysis, D — Writing the article,

[lepcnektuBHuM € nopanbiie npoBefeHHss E — Critical review, F — Final approval of the
aHal3y MmoA0 €(EeKTUBHOCTI BHUKOPHCTaHHs article
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Effectiveness of using active drains in primary breast augmentation
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Abstract: the purpose of this work was to analyze the etiopathogenetic hematoma risk factors in
order to identify them at the stage of planning the operation. The risk of hematoma is directly dependent
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on the level of bleeding during the operation and the reliability of intraoperative hemostasis. In general,
these factors affect the level of bleeding, shifting the coagulation balance towards hypocoagulation. In
addition, they could increase blood pressure or the permeability of the vascular wall. Their knowledge
and detection before surgery prevents the occurrence of potential complications and makes it possible to
optimize the aesthetic result. In addition, the risk of postoperative hematoma may increase as the volume
of surgery increases. This happens because of the gradual fatigue increase of the surgeon, as well as the
development of systemic changes in the patient's body. A critical period was determined like 24 hours af-
ter surgery, when there is the highest risk of early complications. This period requires a careful approach
in the postoperative care planning. The development of postoperative hematoma is associated with a
number of negative consequences. Among them, the necessity of re-hospitalization and return to the
operating room in order to achieve final hemostasis, loss of time for the surgeon, additional anesthesia
for the patient, extended hospital stay and all associated financial losses. The development of a hemato-
ma remotely increase the risk of capsular contracture, which is the one of the most common reasons for
reoperations after breast augmentation and leads to significant stigmatization of female patients. The
analysis of actual sources did not reveal the evident connection between the use of active drainage after
primary breast augmentation and the prevention of early postoperative complications. Therefore, when
comparing the positive and negative consequences of their routine use, according to current research,
the negative ones prevail. The combination of such factors as the achievement of thorough intraopera-
tive hemostasis, fixation of the mammary glands, and the use of properly selected compression under-
wear, makes it possible to abandon the routine use of active drains without increasing the risk of early
complications development during primary breast augmentation. Considering the fact that the hemato-
ma is a proven risk factor for the capsular contracture formation, it is necessary to further investigation
of drains effectiveness in order to prevent the development of capsular contracture in the long term.

Keywords: Surgery; Plastic; Hematoma; Drainage; adverse effects; rehabilitation.
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IaTerpaunis po0OTOTEXHIKH 10 XipypriYHoOI NPAKTHKH
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Anomauia: cmamms npucesyena 00CaiOHNCeHHIO CYUACHUX MeHOeHYIl Ma NPaKmui4Ho-iHme2payiiuHux
acnekmis w000 3ACMOCY8AHHA 3Acad pOOOMOMEXHIKU 8 MexHCax SIMYUZHAHOI ma MIHCHAPOOHOT
xipypeiunoi npaxmuxu. Mema cmammi — cucmemHutl po3eisio paxosux npays 8 Mexicax aHanizy cyuachux
00cs2HeHb ma 0cobaugocmell Wooo IHMe2payiiHo2o0 8NPOBAONCEHHI POOOMOMEXHIKU V XIPYp2iuHy
npaxmuky. s 6U3HauenHs Cy4acHo2o CmaHy 00CaioxCcenb 3 peanizayii inmeepayii poOOmomexHiku 0o
Xipypeiunoi npakmuxu 0y8 npogedenull CUCMeMamuyHull ROWYK HAYKOBUX NyoOnikayit 6 piznux oazax
OaHux, nicia 4o02o iHgopmayia 3 obpanux nyonikayiu 6yna cucmemamu3o08aHa ma iHmezpo8aHa 01
BU3HAYEHHS OCHOBHUX MeHOeHYIl iHmezspayii pobomomexHiku 6 Xipypeiuny npakmuky ma 30illCHeHO
cunmes pe3yibmamie Ons 6U3HAYEHHS IHHOBAYIUHUX ACneKmié ma 6UKIukie. B pobomi nposedeno
auaniz nepesaz ma 0OMedlceHb iHme2payitiHo2o 6UKOPUCMAHHSA POOOMOMEXHIKU 8 XIPYp2iuHili npaKmuyi.
Aemopu nposooame 0214008Utl AHAI3 NePCHEKMUSHUX POOOMU308AHUX XIpYp2iunux cucmem. Bucnosku:
Ompumani pe3yrtomamu 6Ka3ylomsv HA 3HAYHUL YCRIX Y BUKOPUCMAHHI POOOMOMEXHIKU 6 XIpyp2iuHill
npakmuyi. B x00i ananizy 6y10 6cmanoseieHo, uo 8NpoBadI’CeHHs CYUACHUX POOOMU30BAHUX CUCTEM
00380/14€ 3HAYHO NIOBUWUMY MOYHICIb XIPYPRIUHUX 6MPYUAHb, WO CNPUSLE 3SMEHULEHHIO MPABMATUIMY
0715 NAYiEHmMi6 ma CKOPOUEHHIO MPUBATIOCII IXHbO2O BIOHOBNIVBAILHO20 Nepiody niciia onepayii. Taxodic
8UAABNEHA MEHOeHYis, WO000 3MEeHUEeHHS THYUOEeHMI8 NICAAONEPAYIHUX YCKAAOHEHb, KA 00CAAEMbCS
WIAXOM  3ACMOCY6AHHA  DISHOMAHIMHUX — [HMEZPayiuHux ancopummie 6 Medxncax NpaKmuyHo20
3acmocy8ants poOOMOMEeXHIKU 6 XIpypeiuHiu NpaKkmuyi, wo € KII0U08UM NOKAZHUKOM NOKPAU|EeHHS]
AKOCMI CYYACHOT MeOUYHOI 00nomozu.

KirouoBi ci10Ba: KOMITIOTEpHI CHCTEMH, aJTOPUTMH, IITYYHHMH I1HTENIEKT, 3arajbHa Xipypris,
Xipypris, Xipypriusi nmpoueaypH, poooTH.

Beryn POOOTH30BaHUX CHCTEM Y Cy4YacHy XIpypriuHy

OcTtaHHIM yacoM iHTerpauis poOOTOTEXHIKM TPAKTHKY JIi MEIUYHOI TEXHOJIOTIi TOIpaBy
B Pi3HI cepu AIAIBHOCTI PEBOIIOLIOHI3YE Tpa- BUCTYMA€ KPOKOM y MaiOyTHE Ta € JOCUTH aK-
JMLIAHI TPaKTHKH, 1 HiJe L€ HE CTAa€ TaKk O4e- TyaJbHUM CIHpsMyBaHHSM. JlaHa aKTyajbHICTh
BUJIHUM, SIK Y XIpypriuHHUX Npoleaypax. 3rilHO MOB’s3aHa i3 MOCTIHHUMH IONIYKaMH HOBITHIX
3 mpauero (Esposito (2023)) 06’eqaanns poOOTO- HUIAXIB MOKPAIICHHS MEIMYHOrO OOCITyroBYy-
TEXHIKH 3 XIpypriuHOO IPAKTUKOIO IPEICTaBIsle BaHHA. Y BiAmoBimHocTi no0 mpami (Azagra &
co0ot10 3MiHY MapajurmMu, o npornoHye Henepe- Morales-Garcia (2023)) po3poOka HOBUX POOO-
BEpILIEHY TOYHICTh, €(EKTUBHICTb Ta PE3YJbTa- THU30BAHMX CHUCTEM Ta iX IHTErparis y Xipyprid-
tu. Bianosinno mpami (Bae (2022)) inTerpamisi Hy NpakTHKy € HEBiJI'€MHOIO YaCTHHOKO HAYKO-
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BHX JIOCII/PKE€Hb, CIIPSIMOBAHUX Ha TiABUIICHHS
SIKOCTI MEIUYHOTO 00CiIyroByBaHHs. HaromicTh
B mpani (Attanasio et al., (2021)) BigMiuaeThcs
HEOOXIIHICTh MOCTIMHOIO OHOBJIEHHS TEXHOJIO-
rifl y MEIQUIIHMHI, [0 B CBOIO YEPry MiJKPECIIoe
aKTyaJbHICTh JOCII/DKEHb 3 1HTerpaiii po6oTo-
TEXHIKW Yy XIpypriuHy MpaKTHUKy. 3Ba)Karouyd Ha
BUIIIC HABEJCHE IOCUTH BAXIIMBO JECTATBHO PO3-
ISTHYTH 1HTErpaliifHi 0COOIMBOCTI, K1 BHOCUTH
1HTerpaiiss poOOTEeXHIKH y CydacHy Xipypriro, Ta
3pO3yMITH, SIK BOHA peali3ye€ThbCs B Cy4acHIN Xi-
PYpridyHiil TIPAKTHIILL.

Merta

Merta ctarTi — CUCTEMHHI pO3TIIsA (haxoBUX
mpamb B MEXax aHalli3dy Cy4acHHX AOCATHEHBb
Ta OCOOMMBOCTEH WIONO IHTErpalifHOTO BIIPO-
Ba/DKEHHS POOOTOTEXHIKM Yy XIpypridHy Hpak-
THUKY. ABTOpHU CTaBIIATH Iepes cOO0r0 3aBIaHHS
BU3HAYUTH KJIIOUOBI MpoOIeMH, K1 OB’ si3aHl 13
IHTErpaIier poOOTEXHIKA Yy CydacHy Xipyprito.
Ha 06a3i y3arajibHEHOTO BUPIIICHHSI TIOCTaBJICHO-
TO 3aBJaHHs HEOOXiTHO HA KOMIUICKCHOMY PiBHI
OILIIHUTHU 1HTETrpaliiiHy e()eKTUBHICTh Ta TepeBa-
Il BUKOPUCTaHHS POOOTHU30BAaHUX CHUCTEM Y Xi-
PYpPriuHii MPaKTULl Ta BU3HAYUTH KIFOYOBI Ha-
MPSIMKH TIOAAJIBIIOTO PO3BUTKY AAHOI IHTErpauii,
IO JOCATAETHCS LUIAXOM aHaji3y MOTEHLIHHUX
PU3UKIB Ta BUKJIMKIB, SIKi TOB’s13aHi 31 BIpOBa-
JOKEHHSIM POOOTOTEXHIKM B XIpypriuHy cdepy.
HInsax mocsATHEHHS METH: JOCIIIHHUIbKA Tpymna
IJIaHy€ BUKOPUCTOBYBATH METOAM aHAI3y JIiTe-
parypu Ta OIISAY HAyKOBHUX TMpalb AJs CHUCTe-
MaTHYHOTO BU3HAUEHHS IHTErpalliiHUX acTeKTiB
IIOZI0 3aCTOCYBaHHS POOOTOTEXHIKH B CydacHid
NpakTU4HiK Xipyprii. Lle gociimkenns cnpsmo-
BaHE Ha 3allOBHEHHS IPOTAJUH y PO3yMIiHHI Ta
BH3HAYCHHI KITFOYOBUX ACTIEKTIB IIO/I0 IHTETrparlii
POOOTOTEXHIKM B Cy4acHY XipypridHy MpaKTHKY,
30KpeMa, aKIEHTYIOUH TepeBard BUKOPHCTAHHS
pPOOOTH30BaHUX CUCTEM, IXHIi BIUIMB Ha 3MEH-
IIEHHS PU3HKIB JJI MAIlI€HTIB Ta TOTCHIN AT JIJIs
PO3BUTKY HOBUX XIPYPTiYHUX METOHK.

Marepiaau Ta MeTOIH

Jlis BU3HAYEHHS CY4YacCHOTO CTaHy JOCIHi-
JDKEHb 3 peastizallii iHTerparii poOOTOTEeXHIKH 10
XIpypriyHOi MpakTUKU OyB TMPOBEICHHUN CHUCTE-
MaTUYHUH MOITYK HAYKOBUX ITyOiKaIiid B pi3HUX
0azax maHux, Takux, sk PubMed, IEEE Xplore,
Scopus, Ta Google Scholar. Ilicnst ananizy Hay-
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KOBMX ITyOJiKaliil 3 1HTerpamii poOOTOTEXHIKU B
XIpypriuHy NpakTUKy OyJ0 MpOBEIEHO CUCTEMa-
TH3aIo iHGopmarlii AJ1s1 BU3HAYCHHS] OCHOBHHX
TeHJeHIii. B xoxai anamizy Oyno 31iiHCHEHO CHH-
T€3 pe3yibTaTiB A BUSBJICHHS 1HHOBAIIIHHUX
acIeKTiB Ta BUKJIMKIB LbOro mporuecy. OOpani
nyOmikarii mpoNn AeTalbHUN aHaJi3 3 ypaxy-
BaHHSIM KPHUTEPIiB BKJIIOYECHHS Ta BUKIIOYCHHS,
TaKdX SIK PIK MyOJiKamii Ta METOHOJOTiA [0-
cmmpkenHs. Otpumana iHdopmaris Oyna cuc-
TEMaTU30BaHa Ta IHTErpOBaHA JJIsl BH3HAYCHHS
OCHOBHMX TEHJCHIIIM y BUKOPHUCTaHHI pOOOTO-
TEXHIKH B XipypTi1UHIi MPaKTHIIi, TTiCIIs 90T Oy
MIPOBEJCHO CHUHTE3 Pe3yJbTaTiB JUIsl BU3HAYCHHS
IHHOBAILIIHMX aCHEKTIB Ta BUKJIMKIB. Ha 0CHOBI
aHaJi3y OyB HIATOTOBJIECHUI KPUTUYHUH OIS, B
SIKOMY BHUCBITJICHI OCHOBHI BUCHOBKH Ta TOJAJIb-
111 IEPCTIEKTUBU PO3BUTKY IIHOTO MPOLIECY B ME-
JTU4Hil cdepi.

Orusi i 00roBopeHHs

B mpaui (Alip et al., (2022)) Bigmivaerbes,
o poOOTH30BaHA XIpypris Mae€ BEJIUKHHM TO-
TeHIaJI /IS 11 MoJanbioi iHTerpalii B Cy4acHy
XIpypriuHy mpakTuUKy. 30Kpema, B AaHid mparii
aKIEHTY€ETHCS IOCI/IHA yBara Ha MPOrHO3yBaHHI1
MailOyTHBOTO PO3BUTKY 1HTerpauii poOOTH30Ba-
HOi Xipyprii Ta igeHTH(ikawii MOTEHIIHUX Ha-
npsIMKiB i1 BMOCKOHaJeHHs. B Bulle 3a3HaueHii
mpami JOCHTh ACTAIbHO PO3KPHUTO KITFOUOBI ac-
MIEKTH, SKI MOXYTh BIUIMHYTH Ha €BOJIOIIIO ITi€T
rajxy3i MEIUIIMHH, 30KpeMa:
TEXHOJIOT14HI IHHOBAIII1 B IPAKTUYHIN Xi-
pyprii: aBTOpH BKa3yOTh Ha BaKJIUBICTh PO3BHT-
Ky HOBHUX TEXHOJIOTiH Y poOOTH30BaHii Xipyprii,
TaKHX SIK TOKpaIIeHHs POOOTOTEXHIYHUX IJIaT-
¢dbopM Ta po3MIKUPEHHS IXHBOTO (PYHKIIIOHAIY;
3aCTOCYBAHHS B PI3HUX Tay3sX Xipyprii:
00TrOBOPIOIOTHCS. MOYKITMBOCTI BUKOPUCTAHHS PO-
00TH30BaHOI Xipyprii y pi3HHX CIeiami3amisx,
BiJIl YPOJIOTii Ta KapAioJIorii IO OHKOJIOTIi Ta Hel-
poxipyprii;
aHaII3yI0ThCsd MaiOyTHI NEepPCIEeKTHUBU:
aBTOPW HAMararoTbCsl TIEpPEeI0aunTH, K1 HAIIPSIM-
KM PO3BUTKY pPOOOTH30BaHOI Xipyprii MOXYThb
OyTH aKTyaJIbHUMHU B HaWOMMKIOMY MailOyTHHO-
My, 1 SIK 116 MOXKE BIUIMHYTH Ha METOJU Ta IMiJX0-
JIM 10 XIpyprivyHOTO JIIKyBaHHS.

[Tpote npars (Alip et al., (2022)) cnpsimoBa-
Ha TIEPEBaXKHO HA OMHCOBHMM aHalli3 TEXHIYHUX
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IHTerpaIifHuX acreKTiB poOOTHU30BaHOI Xipyp-
rii, 3aJu0Ialo4d OCTOPOHb MHUTAHHS ETUYHHX,
MPaBOBHX Ta COIlaJIbHUX AacIeKTiB ii BIpoBa-
mxenns. B npari (Comas et al., (2022)) nocuth
JETaIbHO PO3MVISAAETHCS MUTAHHS ILIOA0 BaK-
JMBOCTI BpaxyBaHHS TOYHOCTI MO3ULIIOHYBaHHS
B MEXaX OKPECJICHHS IHTErpaliifHuX acHekTiB
cyuacHOl poOoTm3oBaHOi Xipyprii. Bapro 3a-
3HAYUTH, 110 Y BiAMOBITHOCTI 1m0 mpaii (Gaia et
al., (2023)) TepMiH «TOUHICTh TTO3UIIIOHYBAHHS
BapTO PO3YMITH, SIK 3aTHICTh XIpypriyHOTO PO-
0oTa mepeMiliaTd CBOI IHCTPYMEHTH 3 TEBHOIO
Miporo TouHOCTi. 3rimHo 3 mpameto (D’Ettorre
et al., (2018)) «TOUHICTH TO3UIIIOHYBAaHHI) II€
OJIMH 13 HAWBKIJIMBIIINX (DAKTOPIB, K1 CJIIJT Bpa-
XOBYBAaTH IPH OLIHI TOYHOCTI XipypriYHOTo po-
00Ta, OCKIJIbKH BiH BIUIMBA€E HA 3[AaTHICTH pO0O-
Ta BUKOHYBAaTH JIETIKaTHI MpoUeAypU. 3TiTHO 3
mpariero (De Backer & Nickel, (2024)) TounicTh
MO3UIIOHYBaHHA 3a3BUYail BUMIPIOETHCS B MiJli-
MeTpax, abo MikpoHax. YuM MEHIIIe YHCII0, TUM
TOYHiIIe poOOT. binblIicTh cydacHUX Xipypriu-
HUX pOOOTIB MalOTh TOYHICTH MO3ULIOHYBaHHS
B Mexax | mutiMeTpa, a JAesKi MOXKYTbh J10CsTa-
i TouHocTi A0 0,1 mimimerpa (Seastedt et al.,
(2023)). 3rigno 3 (Seeliger & Marescaux (2024))
icHye€ KiJibKa (haKTOPiB, SKi MOXKYTh BIUITMBATH Ha
TOYHICTb IMO3ULIOHYBAaHHS XipypriuHoro pooora,
30Kpema:

MexaHiuyHa KOHCTPYKLis poO6oTa: podoTu
3 )KOPCTKOIO KOHCTPYKIIEIO, SIK MPABHIIO, MAIOTh
Kpally TOYHICTh TMO3ULIOHYBaHHA, HIX POOOTH 3
THYYKOIO KOHCTPYKIII€IO.

SIKiCTh KOMIIOHEHTIB: BUKOPUCTAHHS BU-
COKOSIKICHUX KOMIIOHEHTIB, TAKUX SIK JBUT'YHU Ta
JaTYUKW, MOXKE TOTIOMOTTH ITiIBUITUTH TOYHICTh
MO3UI[IOHYBaHHSI.

Kani6pyBanus: pobotu nmorpedyroTh pe-
TYJISIPHOTO KasliOpyBaHHs, 1100 3a0e3neuuTu
1XHIO TOYHICTb.

[Iporpamue 3abe3nedeHHs: MpOrpamHe
3abe3nedeHHst podoTa Mae OyTH pPeTeTbHO PO3PO-
0JIeHO Ta MPOTECTOBAHO, 100 TapaHTyBaTH, IO
BOHO MPAaBWIBHO KEPYy€E pyXaMu poOoTa.

B npari (Servais & Smit (2023)) minkpeciro-
€THCS BAXKJIMBICTh BpaXyBaHHS «TOYHOCTI TPAEK-
TOpii» XIpypriuyHUX poOOTiB. 3riTHO 3 BHILE 3a-
3HAQUCHOIO0 TMPAICI0 «TOYHICTh TPAEKTOPI» — 118
3/IaTHICTh XIpyprivHOTrO poOOTa CIIiTyBaTH 3a/1a-
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HIM TpaeKTopii MiJ Yac pyxy. 3TIIHO 3 MpaIero
(Sharma et al., (2022)) «TOYHICTH TPAEKTOPII»
JIOCUTh Ba)XJIMBA JJI MPOIERyp, sKi MOTpely-
IOTh BUCOKOI TOYHOCTI, TAKUX K HEHPOXIpypris,
OCKIJIbKM BOHA FapaHTYE, 110 IHCTPYMEHTH POOO-
Ta He 310’10ThCA 3 KYpCy 1 HE TOUIKOAATh 3/10PO-
Bi TKaHWHU. Y BIAMOBITHOCTI 10 mpari (Servais
& Smit (2023)) TouHicTh TpaekTOpii 3a3BHUAil
BUMIPIOETBCA B Tpamycax abo Mimimerpax. Yum
MEHIII€ YHCII0, TUM TOUYHIIIEe POOOT MOXKE CITiTy-
BaTU 3aJaHlil TpaekTopii. binpLIicTe cydacHHUX
XIpypriyHux poOOTIB MarOTh TOYHICTH TPAEKTO-
pii B Mexkax 1 rpagyca, a 1esiki MOXKYTh JIOCATaTH
tounocrti 110 0,1 rpamyca (Sharma et al., (2022)).
B mpani Sheetz et al., (2024)) posrmsgaeTbes
BAXKJIUBICTh TOBTOPIOBAHOCTI XIPYpPriuHUX pPO-
00TiB. 3riIHO 3 BUILE 3a3HAYCHOIO MPALICIO «I10B-
TOPIOBAHICTh XipypriuHuxX poOOoTiB» — L€ 31aT-
HICTB Xipypri4yHoro po0oTa BUKOHYBaTH OJIHY I
Ty caMy MpOLEAYpPY 3 OAHAKOBOIO TOYHICTIO I10-
pa3sy. B mpari (Gaia et al., (2023)) BiamidaeTncs,
10 TOBTOPIOBAHICTh XIPypriYHUX POOOTIB BaxK-
JUBA NJIs MPONEAYP, AKI MOTPEOYyIOTh MHOKHUH-
HUX pO3pi3iB a00 IMIBIB, OCKUIBKA BOHO rapaH-
Ty€, 110 KO’KEeH po3pi3 abo 1moB Oy/e BUKOHAHO
3 OJHAKOBOKO TO4YHiCTIO. B mparmi (Attanasio et
al., (2021)) Bka3yeTbcsi, IO «IIOBTOPIOBAHICTH
XipypriuHux poOOTiB» 3a3BHUYail BUMIPIOETHCA Y
BiJICOTKaxX. UMM BHIIIE YHCIIO, TUM Kpaile poooT
MOYK€ BUKOHYBAaTH OJHY U Ty camy NpoLEeaypy
3 OJJHAKOBOIO TOYHICTIO MIOpa3y. BiabmIicTh Cy-
YaCHUX XIpypriuHuUX poOOTIB MAaIOTh MOBTOPIO-
BaHICTh BHIIE 95%, a NMesKi MOXYTh JTOCSTAaTH
99%. B npami (D’Ettorre et al., (2018)) po3mis-
JAETHCSI BAXKJIMBICTh BpPaxyBaHHSA «TPEMTIHHS
XIpypridHux poOOTiB», NI «TPEMTIHHI» — IIe
HeOaXaHUH pyX IHCTPYMEHTIB XIpypridHOTO PO-
6ora. BoHO MOke OyTH CHpUYMHEHE PIZHUMH
(hakTOpaMH, TAKUMHU K MEXaHI4HI BiOpaliii abo
MOMUJIKM B MpOrpamMHOMy 3a0esrnedeHHi. Tpem-
TIHHS MO)KE€ HETaTMBHO BIUIMHYTH Ha TOYHICTh
OpoLEeIypyd Ta MPHU3BECTH [0 MOIIKOIKEHHS
37IOPOBHX TKAaHUH. Y 3axiJHIN JITEpaTypi TpeM-
TIHHS XIpypriYHUX poOOTIB HA3WBAIOTh IO-Pi3-
HOMY, ajie HaWmomupeHimi tepminm: Surgical
robot tremor: e HalinpocTimmii 1 HAMMpAMIINAN
TEPMiH, SIKU BUKOPUCTOBYETHCS IJISI OMTUCY HE-
OakaHOTO pyXy 1HCTPYMEHTIB poOota. Robotic
tremor: et Tepmin cxoxuid Ha «surgical robot
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tremor», ajge BiH MOXeE TaKOX BHUKOPHCTOBYBa-
TUCS IJIl OMHUCY TPEMTIHHS OyIb-sIKOTO THITY
pobota, a He nuiie Xipypriudoro. Hand tremor:
el TEepMiH BUKOPUCTOBYETHCS, KOJIH TPEMTIiH-
Hsl OOMEXYEThCSl 1HCTpyMEHTaMH po0oTa, sKi
TPUMAIOTh XipypriuHi iHcTpymMeHTu. Mechanical
tremor: 1eld TEepMiH BHUKOPUCTOBYETHCS, KOIHU
TPEMTIHHSI CIPUYMHEHE MEXaHIYHHUMH BiOpa-
misMu B poOoti. Software tremor: mei TepmiH
BUKOPUCTOBYETHCS, KOJIM TPEMTIHHS CIPUYHHE-
HE TIOMWJIKaMH B TPOTPaMHOMY 3a0e3IedeHHi
pob6ora. OkpiM IIUX 3arajlbHUX TEPMIHIB, ICHYE
TaKoOX KUIbKa OUThIN cHenu(ivyHUX TEPMIiHIB,
SIKI BUKOPHCTOBYIOTBCS JUISl ONTUCY PI3HHUX THITIB
TPEMTIHHS Xipypriunux po6otiB. Hampuknan:
Positional tremor: 11e TpeMTiHHS, SIKE BUHUKAE,
KOJIK pOOOT 3HAXOUTHCS B IEBHOMY TOJIOXKEHHI.
Movement tremor: 1€ TpeMTiHHS, SIKE BUHHKAE,
KOJIK poOOT pyxaeThes. Fine tremor: 11e TpeMTiH-
HS1 3 HEBEJIMKOIO aMIuTiTyfot0. Grosse tremor: 11e
TPEMTIHHS 3 BEJIMKOIO aMILTITY010. ICHY€E Kilb-
Ka crioco01B 3MEHIIUTH TPEMTIHHS XIpYpPridHOTro
poborta, 30Kkpema:
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— BukopucraHHS JKOPCTKOi KOHCTPYKIIIi:
POOOTH 3 HKOPCTKOIO KOHCTPYKIII€I0, SIK MPABUIIO,
MalOTh MEHILE TPEMTIHHS, HIX poOOTH 3 THYY-
KOIO KOHCTPYKITIETO.

— BuKkopuCTaHHS BHUCOKOSIKICHUX KOMIIO-
HEHTIB: BUKOPUCTAHHS BHCOKOSKICHHX KOMIIO-
HEHTIB, TAKUX K JBUTYHU Ta JATYUKU, MOXKE JI0-
MIOMOT'TH 3MCHIITUTH TPEMTIHHSI.

— @urpTpauis BiOpauii: nmporpaMHe 3abes-
nedeHHss podoTa Moxke OyTH 3amporpamoBaHe
st pinmeTpartii BiOpariiii, o MoXKe JOMOMOTTH
3MEHUIUTH TPEMTIHHS;

— Komnencaris pyxy: nmporpamue 3abesmne-
YeHHsI poboTa MoXe OyTH 3amporpamMoBaHe IS
KOMIEHCaLli pyXy, CIPUYUHEHOTO TPEMTIHHSIM.

BpaxoByroun He[ONIKM BUSBICHI B Tpaili
(Alip et al., (2022)) B Tabi.1. HaBeACHO pe3yib-
TaTH MPOBEIEHOTO HAMU KOMIUIEKCHOTO aHaJi3y
IHTerpanii cy4acHUX poOOTH30BaHUX XIpyprid-
HUX CHUCTEM B XIpYPIiuHy NMPaKTHUKY.

VY BianmoBigHOCTI A0 TaO. 1. BapTO BIIMITHTH,
mo Da Vinci Surgical System, € mepuum moko-
JIHHAM pPOOOTH30BAHMX CHCTEM B IPaKTUYHIN

Tab6amus 1. Pe3ynbraTn KOMIUIEKCHOTO aHali3y iHTerparii
Cy4aCHUX pOOOTH30BAHHX XIPYPriuHUX CHCTEM B XipypriuHy MPaKTUKY

HajiMenyBaHHS Cy4YacHMX cHCTeM POOOTH30BAHHUX XIpypriYHHX BTPYyYaHb
Airounx Ha 6a3i anroputmis LT
XapakTepucTuka
Da Vinci Medtronic’s Verb TransEnterix Titan Medical’s
Surgical System Hugo™ Surgical Senhance SPORT
Hi (mnanyertbces Hi (mnanyertbcs
B TIOJAJIBIINX B MOAAJIBIINX
ABTOoMaTru4Ha . .
. Tax BEpCliIX BEpClIX
cTabimizaris . .
poboTu3oBaHoi poboTu3oBaHOi
CHCTEMHN) CHCTEMH)
ABTOMaTH4HE
BU3HAYCHHS
. Tak
AQHATOMIYHHX
CTPYKTYP
ABTOMaTH4HE
yIpaBIiHHAS Tak
IHCTpyMEHTaMH
Baprictb Bucoka Cepenns
Bignanene ;
M Tax Hi
KepyBaHHS
Etnuni actiektn | BpaxoByroTh MUTaHHS MIOJI0 €THYHOTO BUKOPUCTAHHS TEXHOJIOTIH Y MEIUIINHI,
BKJTIOYAI0YY aBTOHOMIIO TMAITIEHTA, TOBIPY IO CUCTEM, Ta BiATIOBIAATBHICTE 32 TIOMIIIKA
Ta IXHI HACIIAKA [UIS MMAIl€HTIB.
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Raxinuenns maobn. 1

HaijiMeHyBaHHSI Cy4YaCHUX CHCTEM POOOTU30BAHMX XipypriYHUX BTPY4YaHb
Airoyux Ha 0a3i aaropurmis LI

XapakTepucTuka
Da Vinci Medtronic’s Verb TransEnterix Titan Medical’s

Surgical System Hugo™ Surgical Senhance SPORT
[aTerparis PoGotomiaTpumka,
IHTENIEKTyaNbHUX | ABTOMaTHYHE BU3HAYCHHS aHATOMIYHUX CTPYKTYD,
ANTOPUTMIB ABTOMaTHYHE YNPABIiHHS IHCTPYMEHTAMH
KepyBanns T Hi ( B mponeci Hi ( B mponeci
KEeCTaMU ax PpO3po0OKH) PpO3po0OKH)

[IpaBoBi acriekTn

ITutaHHs MpaBa CTOCYIOTHCS JilCH3yBaHHS, CEPTU(IKAIT Ta PETYTIOBAHHI MEIUIHUX
MPUCTPOIB, a TAKOXK CTAHAAPTIB OE3MEKH Ta BiJIIIOBiIaTbHOCTI 32 BUKOPUCTAHHS.
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PoGoTominTprmka Tak
CouianbHi BrpoBapkeHHs poO0TH30BaHO1 Xipyprii MO)Ke BIUIMBAaTH Ha JOCTYIHICTh MEAUYHHX
aCIEKTU MOCIYT AJS PI3HUX COLIAILHUX TPYII Ta PO3MOLT PECYPCiB Y chepi OXOPOHH 3O0POB’sL.
ComianbHi aCEKTH BKIIOYAIOTh TUTaHHS JOCTYIHOCTI Ta BAPTOCTI MEANYHHUX MOCIYT,
a TaKoXX PiBHS AOCTYIY JI0 HOBITHIX TEXHOJOTIH JJIsl Pi3HUX COLiaIbHUX TPYII.
Texuonorii . L . . .
. L 3D-Bizyauizauisi, BUCOKa PO3iJIbHA 30aTHICT, CTEPEOCKOMIs
Bizyauizamii
TouHicTb
Ta CTablIBHICTD Bucoxka
pyxiB
IBuaKicTh .
e Bucoka ITomipna Cepenns
peakuii
Xipyprii — MompaBy BHCTyNa€ BPaKAIOUUM TpHU- — TmokpameHa eproHomika: Da  Vinci

KJIaJIOM 1HTEerparlii nepesoBuX TeXHOJOTiH y Me-
mnuHy npakTtuky (Alip et al., (2022)). OcHoBHi
XapaKTepPUCTUKH iHTerparii cucremu Da Vinci
BKIJTIOYAIOTh!

poboTu3zoBaHa TexHoJoriA: cucrema Da
Vinci BHUKOPHCTOBYE KOMIT IOTEPHO-KEPOBAHUX
pOOOTIB I BUKOHAHHS XIPypriYHUX MPOIIEIYD.
[li poboTH 03BONSIFOTH XipypraM BUKOHYBATH
oreparlii 3 BeJIMKOIO TOYHICTIO Ta KOHTPOJIEM;
tenemenuimHa: Da Vinci 3a0esmnedye
MOXJIUBICTh BiJJIQJICHOTO KEPyBaHHSA, I03BOJIS-
I09H XipypraMm BUKOHYBaTH OTepallii Ha BEIHKii
BijicTani. lle BiAKpHBaEe HOBI MOMJIMBOCTI JIJIst
Ha/IaHHS MEIWYHOI JIOTIOMOTH TAIliEHTaM B pe-
riOHax, /1€ JOCTYI 10 KBali(piKOBaHUX XIpYypriB
OOMEKEHU;

3D Bizyamizamis: cuctema Da Vinci 3a-
Oesreuye TpUBUMIPHE Bi3yali3alliifHe cepeoBU-
11e, U0 JO3BOJISE XipypraM OTpUMYBATH OLIbII
JeTaIbHY Ta peaTiCTUYHy KapTUHY OIepalliitHo-
IO TOJISE;

po3po0IeHNI 3 ypaxyBaHHSIM TOTped Xipypris,
10 JI03BOJISIE iM 3IIACHIOBATH omeparlii 3 OuTb-
100 3PYYHICTIO Ta €()EeKTUBHICTIO;

HaBYaJIbHI TIporpamMu: Js iHTerpaiii Da
Vinci B pakTHUHY Xipyprito TAKOK MPOBOASTHCS
Crieriani3oBaHi HaBYAJIbHI IPOTPaMU JIJIsl MEHY-
HUX (haxiBIliB, sSKi OakalOThb BUBYUTHU Ta Maiic-
TEPHO BUKOPUCTOBYBATH 1110 TeXHOINOTir0 (Alip et
al., (2022)).

3Bakar04¥ Ha BHIIE HABEICHE IHTETPAIIisl CHC-
temu Da Vinci B IpakTHUHY XIpYprilo BiAKpUBA€e
HOB1 MOKJIMBOCTI JIJISl XIpypriB Ta Mali€HTIB, 3a-
0e3Ieuyrour BUCOKY TOYHICTh, €()EKTUBHICTh Ta
Oe3IeKy omeparii.

Cucrema Medtronic’s Hugo™ e oanieo 3
nepesoBUX pPOOOTH30BAHUX CUCTEM, SKa 1HTE-
IPYETHCS B MPAKTUYHY XIPYPrit0 3 METOIO MOJIM-
IICHHST Pe3yJbTATIB Omepaiii Ta 3abe3nmeueHHs
OinmpIoro komQopty mis XipypriB. OCHOBHUMHU
acrieKTaMu IHTerpamii 1[i€l CHCTeMU B IPaKTUIHY
XIpyprito €:
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PoGoTtu3oBaHna  TexHONOTIA:  CUCTEMa
Medtronic’s Hugo™ BHUKOpPHCTOBYE pPOOOTH30-
BaHy TEXHOJIOTIIO JJIsi BUKOHAHHS PI3HUX THIIB
Xipypriyaux mnpoueayp. Pobotu 3abe3nedyroTh
TJIaBHI Ta TOYHI PYXH, IO JO3BOJISIFOTH 3MEHIIIN-
TH PU3UK YIIKODKCHHSI TKAaHUH Ta 3a0€3MeUnuTH
OUTBIIIY TOYHICTb.

TenemenuimHa Ta BiIJaJieHe KepyBaH-
Hs: Medtronic’s Hugo™ niaTpumMye MOKIMBICTh
BIJTAJICHOTO KEpyBaHHS, IO JO3BOJISE JOCBIJI-
YEHUM XipypramMm MPOBOJIUTH OIepallii 3 BEJIUKO1
BizicTaHi. [{e 30ibIIy€e TOCTYHICTh BUCOKOKBA-
7i(hiKOBaHOT MEAMYHOI JOTIOMOTH JIsl TAI[IEHTIB
y BiJIaJICHUX PETiOHAX.

Epronomika Ta 3py4HICTh: CHCTEMa
Medtronic’s Hugo™ po3po06ieHa 3 ypaxyBaHHSIM
notped Xipypris, O JO3BOJISE M MPAIIOBATH 3
OUTBIIOI 3pPYUYHICTIO Ta e(eKTHBHICTIO. Kom-
(dbopTtHE pOoOOYE CEepeOBHUINEC MOXKE MO3UTHBHO
BIUIUBAaTH Ha TMPOJAYKTHBHICTh Ta pe3yJbTaTH
oreparii.

Hapuanns Tta miarpumka: Medtronic Ha-
Jla€ Creliagi3oBaHi HaBYaJbHI MPOTpaMH s
MeAnuHuX (axiBliB 3 BUKOPUCTAHHS CHUCTEMU
Hugo™. Ili mporpamu JI0MOMaraimTh Xipypram
OBOJIOMITH HABUYKAMU BUKOPUCTAHHS CHUCTEMU
Ta MaKCUMIi3yBaTH ii MOTEHIiaI.

Bisyauizamis Ta iHTeNneKTyalIbHi (QYHKIII:
Medtronic’s Hugo™ wmae mokpaiieHy CUcTeMy
Bi3yani3alli, fka J03BOJISIE XIpypram OTpPHUMY-
BaTH JETallbHY KAapTHHY OMNEpaIliifHOroO IIOJIS.
Kpim Toro, cucrema Moke MaTH IHTEIEKTyalb-
Hi (YHKIIIT, SIK1 JOMOMararoTh Xipypram mij yac
omepaniitnux Brpyuyanb ((Alip et al., (2022)).
Ha TexHiuHOMYy piBHI iHTerpamisi CHCTEMH
Medtronic’s Hugo™ B mpakTu4Hy Xipypriro €
BOXJIMBUM KPOKOM Yy HAIPSIMKY YIOCKOHAJICHHS
MeANYHOT pakTUKK. BoHa n03BoIsiE 3a0e3edn-
TH TAIIEHTIB OUIBIN BUCOKOSAKICHOIO Ta Oe3med-
HOIO MEMYHOO JIOTIOMOTOIO, & TAKOXK ITiJIBUIIYE
e(DEeKTUBHICTh POOOTH MEAWYHOTO IEPCOHAITY.
Posrnsinatoun inTerpanii cucremu Verb Surgical
y TOpakTU4YHY Xipypritoo: BapTO BiAMITUTH, IO
cucrema Verb Surgical BUKOpHCTOBY€e IepenoBi
PpOOOTH30BaH1 TEXHOJIOTIT AJIsi BUKOHAHHS Xipyp-
riuaux nporenyp (De Backer & Nickel, (2024)).
i pobotu MO3BONSAIOTH Xipypram BHKOHYBAaTH
orepariii 3 BECOKOIO TOYHICTIO Ta KOHTPOJIEM, 1110
MOK€ MOKpPALIUTH pe3ysbTatu onepauii. Verb
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Surgical miaTpuMye MOXJIMBICTH BIJAAJIEHOTO
KEepyBaHHS, 110 J03BOJISIE€ JIOCBITYEHHUM XIpyp-
ram TPOBOAWTH oOfepallii Ha BEIUKIA BifCTaHI.
Ile no3BoJIs€ MaLieHTaM OTPUMYBATH JOCTYIH A0
BHCOKOKBaJTi(piKOBAaHOT MEAMYHOI IOMTIOMOTH, He-
3aJIeKHO BiJ IXHBOrO Micus nmpokuBaHHs. CHc-
tema Verb Surgical po3pobiena 3 ypaxyBaHHAM
notped XipypriB, IO J03BOJIE iM TpamroBaTH
3 OLIBIIOI0 3pYYHICTIO Ta edekTuBHicTIO. Lle
MOX€ MOKpAIIUTH KOM(POPT pobOTH XipypriB Ta
3HM3UTH pU3MK noMuiok. Verb Surgical nanae
HaBYAJIbH1 IPOTpaMu Ta MIATPUMKY JUISL MEIU4-
HUX (DaxiBIIB 3 BUKOPUCTAHHS IXHHOI CHCTEMH.
L{i mporpamMu gomoMararoTh Xipypram OBOJIOITH
HaBUYKaMU BUKOPUCTaHHS CUCTEMH Ta 3abe3re-
yuTu Oe3neKky Ta e(eKTUBHICTh omepariil. Verb
Surgical mponoHye nokpaieHy cucteMy Bizyali-
3aiii Ta iHTeIeKTyalnbHi (QyHKIII, SKi JomomMara-
I0Th Xipypram mija gac omepauiid. B xoni anamizy
Oy70 BCTaHOBIIEHO, 10 cuctema TransEnterix
Senhance BUKOpHUCTOBYE HEpeOBY pOOOTH30Ba-
HY TEXHOJIOTIIO JJI1 BUKOHAHHS PI3HUX X1pyprid-
Hux npouenyp (Esposito (2023)). Bona mo3Bo-
JIsi€ Xipypram BHKOHYBATH CKJIQHI MaHITYJISIi
3 BEJIMKOI TOUYHICTIO Ta KOHTpojieM. Senhance
po3polsieHa 3 ypaxyBaHHSAM NOTped Xipypris,
10 JI03BOJISIE M TpaloOBaTH 3 OUIBIIOI 3pyd-
HIiCTIO Ta edekTuBHicTIO. e MoXke mokpamuTu
KOM(pOPT poOOTH XipypriB Ta 3HU3UTH PU3HUK T10-
MWIOK. Senhance miATpUMy€e MOXKIIMBICTD BiJa-
JICHOTO KEPYBaHHS, IIO JIO3BOJSE TOCBITYCHUM
Xipypram NpOBOAMTU OIepallii Ha BEeJMKIN Bij-
cradi. [le po3mmproe JOCTYITHICTh BUCOKOKBAJTi-
(hiKOBaHOT MEIMYHOI JOTTOMOTH JIJIs TIAIlIEHTIB Y
BimmaneHnux perioHax. Cucrema Titan Medical’s
SPORT Takox BUKOPUCTOBYE NEPEOBY pOOOTH-
30BaHy TEXHOJIOTIIO JJIi BUKOHAHHS PI3HUX BH-
niB xipypriunux npouenyp (De Backer & Nickel,
(2024)). Bona 3abe3neuye xipypram MOXIJIUBICTh
BUKOHYBATH TOYHI Ta CKJIAJHI PyXH ITiJl 4ac Ore-
pamii. Titan Medical Hagae cnermianizoBaHi Ha-
BYAJIbHI MPOTPaMU Ta MIATPUMKY TSI MEIUIHUX
¢daxiBmiB 3 Bukopuctanas cucremu SPORT. Ili
IporpaMM JIONOMAararoTh Xipypram OBOJIOMITH
HaBUYKaMU BHMKOPUCTAHHS CHUCTEMHM Ta MAaKCH-
Mi3yBaTH il MOTEHIial. 3Ba)Kaloyy Ha BUIIEC BKa-
3aHe JIETKO TOMITHTH, 110 BOPOBAKEHHS Cydac-
HUX POOOTH30BAaHUX CHCTEM JO3BOJISIE 3HAYHO
MiABHUIUTH TOYHICTH XipYPTiYHUX BTPYUYaHb, 10
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CIIpHsi€ 3MEHIIICHHIO TPaBMAaTU3MY JUTs TTAIlIEHTIB
Ta CKOPOUYEHHIO TPUBAIOCTI IXHBOTO BiJHOBIIO-
BaJIbHOTO Tepiony micis oneparii. Ha kommek-
CHOMY DIBHI BPaxOBYIOUM IHTETpaliiiHi acleKTh
poOOTH30BaHOI Xipyprii, PO3KPHEMO MUTAHHS
€TUYHUX, MPABOBUX Ta COIMIANLHUX ACIMEKTiB il
BNPOBAKEHHS (Tab1.2).

3 Tabn.2. HA0YHO BHJIHO IO IHTETpamis Cy-
4acHOi poOOTU30BaHOI XIpyprii B MEIUYHY
MPAKTUKY MOPOAKY€E 3HAYHI €TUYHI, MPABOBI Ta
comianbHi uTaHHg. Cepen HUX OCHOBHI acIek-
TH aBTOHOMII TaIli€HTa, JOBIPH IO CUCTEMHU Ta
BIJIMOBIAANBHOCTI XipypriB 3a momuiku. L{omo
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MPaBOBUX AaCMEKTIB, BAKIWBICTH JIICH3yBaHHS
Ta cepTudikailii poOOTH30BaHUX CHCTEM 1 pery-
JIOBaHHSA 1X BUKOpHUCTaHHS. Hapemiti, comianbHi
aCIIeKTU OXOILUTIOIOTh JOCTYIHICTh MEAUYHOI J0-
IIOMOTH, PO3IOJUI pecypciB Ta JOBipy IpoMaj-
CBKOCTI JI0 IIMX TeXHoJoriil. BpaxoByroun Bci 11i
¢bakxTopu, HEOOXiTHO peTeNbHO BUBYATH H ypa-
XOBYBATH iX TpW BIPOBAKEHHI pOOOTH30BaHOT
Xipyprii B MEMUHY MpakTHKy. TakoX Ha OCHOBI
anamizy npaui (Gaia et al., (2023)) O6yna BusB-
JIeHA TEHJICHIIS 3MEHIICHHS TMiCIsionepaliiiHux
YCKJIaJHEHb 3a JOMOMOIOI0 IHTErpaliiHuX ai-
TOPUTMIB BHSIBJICHA 3aBISKHU TMOEJHAHHIO TIEpe-

Tadmuus 2. KomiuiekcHe y3arajJbHEHHS pO3KPUTTS NUTAHHS €TUYHUX, IPABOBUX
Ta COLAJIbHUX aCIEKTIB B iHTErpalii cydacHoi poOOTH30BaHOi Xipyprii

AcneKkTn

Onnc

Emuuni acnexmu 6 mexcax inmezpayii cy4acHux podomu308anux XipypeiuHux cucmem 8 Xipypeiuny npakmuxy

ABTOHOMIS MaricHTa

[leHTpallbHAM E€TUYHHM TPHHIMIIOM BHKOPUCTAHHS POOOTH30BAHHUX
XIpyprigHuX CUCTEM € 30€peKCHHS aBTOHOMII martienTa. [larienTn MaroTh
npaBo Ha iH(QOpMOBaHWI BHOIp IMOJO BHKOPHUCTAHHS ITi€l TEXHOIOTII B
iXHil JIiKyBaJbHIN Mporpami.

JloBipa o cucremu

3abe3medeHHs JOBIpH 10 pOOOTH30BAHUX XiPYPTiUHHUX CHCTEM € BaXKIIHBAM
eTHYHAM AacIleKTOM. Xipyprd TOBHHHI 3a0e3MeYnTH, MO BOHU MAarOTh
BIIIMOBITHY MIATOTOBKY Ta HAaBUYKH I OE3MEYHOrO Ta €(EKTHBHOTO
BUKOPUCTAHHSI Ii€1 TEXHOIOT1].

BiamoBiganpHICTh 32 IOMWIKA

Ockinpkn Da Vinci BHKOPHCTOBYETHCS IJIsl HPOBENCHHS CKIAIHHX
XIpypridHux mpouenyp, eTHYHa BilIOBINaNBHICTD XipypriB 3a TIOMUIIKH Ta
TXHI HACJIIAKY IJIS MALIE€HTIB € BaKIUBOIO.

Ipasosi acnexmu 6 mescax iHmezpayii CyuacHux pooomMu308aHUX XipypeiuHux cucmem 8 Xipypeiuny npaKmuxy

JlinensyBaHHs Ta cepTudikawis

PoGoruzoBana cucrtemMa SK MEOWYHUH TPHUCTPi, MOBHHHA TIPOUTH
NpoUeaypH JileH3yBaHHs Ta cepTudikamii BiAMOBIAHO NO MiCHEBUX Ta
MIKHApOJHUX CTaHIAPTIB OE3MEKH Ta SKOCTI.

PerymntoBanus

VY Gararbox KpaiHax iCHYIOTH CIelialibHi IPABOBI HOPMH, IO PETYIIOIOThH
BUKOPHCTAHHS POOOTH30BAaHUX CUCTEM Y MEAWYHHX MPOLETypax.

CoyianvHi achekmu 8 Medxcax iHmezpayii cy4acHux pobOMuU308aHUX XipypeiuHux cucmem 8 XipypeiuHy npaKmuxy

JlocTynHiCTh MEAUYHOT TOTIOMOTH

BrpoBamkeHHsT poOOTH30BaHUX XipypriYHUX CHCTEM MOXKE BIUIMBATH HA
JOCTYIHICTh MEANYHOI OTIOMOTH IS Pi3HUX COLiabHUX IpyIl. Baxiuso
BPaXOBYBAaTH, SIK 11 TEXHOJOTiS MOXe OyTH NOCTymHa Ui BCIX IIapiB
CYCIILIIbCTBA.

Posznonin pecypcis

BukopucranHs po0OOTH30BaHMX XIPYPridYHHX CHCTEM MOXE BHMAarari
3HAYHUX IHBECTHLIH Y BiOBIJHY iHQPACTPYKTypy Ta HABUAHHS MEJUIHOTO
nepconainy. [IuTaHHs eTHYHOTO PO3MOALITY PECYPCiB MiXkK PI3HUMH TAITY3SIMH
OXOPOHH 3JJ0POB’SI BAKJIMBO BPaxOBYBaTH.

JloBipa rpoManaCchKOCTi

ChopuiiHATTS TPOMAJICHKICTIO POOOTH30BaHUX XIPYPTi4HUX CHCTEM
y MEAWIHI MO)K€ BIUTMBATH HA IXHE BHUKOPHUCTAHHS Ta MPUHHATTAL
BaxuBo CTBOPHUTH BIAKPUTY Ta MPO30pY KOMYHIKAIIHHY CTpaTETito, Moo
3a0e3MeunTH JOBipY TPOMAJICHKOCTI Ta MAIliEHTIB [0 i€l TEXHOMOTI].
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JIOBUX TEXHOJIOTIH Ta aHalli3y BEIMKUX OOCSTIB
naHux y menuuHid cdepi. OCHOBHI MeXaHI3MU
BUSIBIICHHS I[I€1 TEHEHIIIT BKIIOYAIOTh:

— ANropuT™MH pU3HMKY Ta mepeadaueHHS:
BUKOPUCTAHHS aJITOPUTMIB MAIIMHHOTO HABYaH-
HS JUIS aHAJI3y KITHIYHUX TaHUX Ta iIeHTUdiKa-
1ii (hakTopiB PHU3HKY, IO CHPHUSIOTH BUHHUKHEH-
HIO TICIISOTepaiifHUX yCKIIAHEHb;

— IlokparmieHi MeTou XipypriyHoro rmiaHy-
BaHHS: 3aCTOCYBAHHS KOMIT FOTEPHUX IIporpam
Ta Bi3yali3alifHUX TEXHOJIOTIH ISl JOKIAHOTO
IUTaHYBaHHS OMNEpalliid, 10 JA03BOJSIE YHUKHYTH
MOTEHUIWHUX MPOOIEMHUX CUTYyAIli} MiJ Yac Xi-
PYPriuHOTO BTPYYaHHS,

— TexHomnorii peanbHOro yacy mij yac ore-
pariii: BUKOPUCTAHHS CHUCTEM pPEATbHOTO Yacy
JUIsL MOHITOPUHTY (PYHKIII OpraHiB Ta pyXiB Xi-
pypra Iij yac orepariii, 1o J03BOJISI€ BYACHO pe-
aryBaTH Ha NOTEHU1NHHI yCKJIaJHEHHS;

— InTerpamist poOOTOTEXHIKH: BHUKOpH-
CTaHHSI POOOTH30BAHHUX CUCTEM JIJIsi BUKOHAHHS
CKJIQIHUX TIPOLEAYP 3 BUCOKOIO TOUHICTIO Ta
MIHIMI3AIlI€0 TTONTKO/KEHb TKAHWH, 110 CIIPHUSIE
3MEHIIICHHIO PU3HKY ITICISIONEPAIHHUX YCKITa -
HEHb;
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— AHasi3 IHIUICHTIB Ta MOCTONEPAIIHHOTO
MOHITOPUHTY: CHCTEMAaTUYHUHN aHAJIi3 IMiCIIsIoIe-
paliiiHiuX yCcKJIaJHEHb Ta BJOCKOHAJICHHS METO-
JIiB MOHITOPUHTY MAI[IEHTIB MICJs Oneparii as
BYACHOTO BHWSIBIICHHSI Ta JIIKYBaHHS MOXKIIUBUX
npobnem (Esposito (2023)).

B 3aranpHOMYy pO3yMiHHI BHWINE 3a3HAYCHI
MIIXOM CIIPSIMOBAHI Ha TIOKPAIICHHS SKOCTI Xi-
PYpriuHOi MpPaKkTUKHU Ta 3abe3neueHHs Oe3neKu
Ta e)EKTUBHOCTI OTNEPaIifHOTO MPOIIECY.

B Ta6:1.3. HaBeeHO pe3yabTaT MPOBEICHOTO
HaMM KOMIUIEKCHOTO aHalli3y MOPiBHSHHS po0O-
THU30BAaHUX CHUCTEM Y XipypriuHiid MPaKTHIII.

3rigro Tabm.3. Da Vinci Surgical System mo-
Ka3ye HalKpallli pe3yibraTd 3a OUTBIIICTIO MO-
Ka3HUKIB, BKJIIOYAIOYM HANHWKYUN pIBEHB ITic-
nsonepaliifHux yckinagHeHb (8%) Ta HalBUILY
TOYHICTb Xipypriunux npouenyp (0.5 mm). Bona
TakoK 3abe3rnedye BUKOHAHHS OUIBIIOT KiJlb-
KOCTI omepauiid Ha JaeHb (5) 1 miATpUMy€e MOX-
JUBICTh BiJTaJICHOTO KepyBaHHs. Medtronic’s
Hugo™ Tta Verb Surgical nemoHCTpytOTH MO-
NiOHI pe3ynbTaTH, ajie 3 JEHI0 BUIIUM PIBHEM
MiCIsoNepalifHuX YCKJIaJHEHb Ta TPUBAIICTIO
rocrirtam3amii. TransEnterix Senhance Bimcrae

Ta6auns 3. [TopiBHAHHS pOOOTH30BaHUX CUCTEM Yy XIPypridyHiil MPaKTHII

Mapamer Da Vinci Surgical| Medtronic’s | Verb Sur- | TransEnterix | Titan Medical’s

P P System Hugo™ gical Senhance SPORT
Pisenb
micisonepanifHux 8% 10% 9% 11% 10%
YCKJIaJJHEHb
CepenHst TpUBATICTD . . . . .
rocmiTanizamii 4 nui 5 nHIB 4.5 gui 6 nHiB 5 nHIB

X . X n

TouHiCTh XipypriyHuX 10.5 Mm 1 v 0.8 412 um 1 v
nporenyp MM
KinpkicTs omepartiit 5 4 45 3 4
Ha JIeHb
CepenHs TpUBATICTD 90 100 95 110 100
orepariii XBUJIVH XBHJIMH XBHJIMH XBUJIVH XBHJIMH
KUtk KiCTS CRITa R 80% 75% 78% 70% 75%
oreparii
MOXKIIUBICTH
Bi/I1aJIEHOTO Tak Taxk Tak Hi Taxk
KEpYBaHHs
[aTerparis
IHTENIEKTYaIbHUX Tax Tak Tax Hi Tak
ANTOPUTMIB
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3a KUIBKICTIO MPOBEICHUX OMeparlii Ha JeHb 1
TOYHICTIO XIpYypri4YHUX HpOILELyp, ajle 3alullia-
€THhCS KOHKYPEHTOCIIPOMOXKHOIO JIUIs IEBHUX BU-
niB onepariil. Titan Medical’s SPORT nokasye
CepellHi pe3yNbTaTH 3a OUIBIIICTIO MMapaMeTpiB,
0 poOUTH ii MPUAATHOIO IS 3aCTOCYBaHHS B
PI3HMX yMOBaX, Xouda ii TOYHICTb 1 HIBUAKICTb
MOCTYHAIOThCS JIiepam.

3araioM, JaHi MOKa3ylOTh, 110 BUOIp po-
0O0TH30BaHOI CHCTEMH TOBMHEH Oa3yBaTuCs Ha
KOHKpPETHUX ToTpebdax 1 ymMoBax XIpypriqHoro
BTpy4YaHHs. YCl cUCTEeMM 3a0e3MedyloTh 3HauHe
MOKpAIIEHHS! TOYHOCTI Ta Oe3MeKH omepariil y
MOPIBHSIHHI 3 TPaJWLIHHUMU METOJaMH, aje ix
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e(DEeKTUBHICTb MOXE BapilOBaTHUCS 3aJICKHO BiJ
BHUKOPHCTOBYBaHUX TEXHOJIOTIH Ta MOXKIIMBOCTEMN
iHTerparii.

B Ta6mn.4. HaBeneHo kiacudikaiiero podboTo-
TEXHIKH B MEJIUIMHI Ta TaHUMHU Tpo OioIoTiuHi
MOJIEKYJISIpHI HAHOPOOOTH.

Ha cporomnimHiii eHb po3poOKa MOJIEKY-
JIPHUX HAHOPOOOTIB JIJISI TOCTABKH JIIKIB 3HAXO-
JTUTHCS HA CTaMll TOCIHIIKCHb Ta EKCIICPUMEHTIB,
TOMY KOHKPETHUX KOMEPIIIHHO JOCTYITHUX MO-
neneit me He icHye (Esposito (2023)).. OngnHak,
€ KiTbKa BIIOMHUX AOCTIAHHUIIBKUX MPOEKTIB Ta
MIIXOIB, SIKI MOYXXHA BB)KATH MEPCIICKTUBHUMU
MIPOTOTHUIAMHU JIJIsl MalOyTHIX Mozenei (Tabm.s.).

Ta6auus 4. Knacudikaiist poOOTOTEXHIKM B MEAUINHI Ta TAaHUMHU
1po 610JI0TIYHI MOJIEKY/SIpHI HAHOPOOOTH

PeanbHi moka3zHUKH

IUTS peadimirartii

Kareropis Mopean/Ilpukna OcHoBHi QyHKuii
P " P A bymin Ta 3aCTOCYBAHHSI
MiHiMansHO 1HBa3UBHI 3MEHIIIeHHS MMiCI0TepaIlifHIX
Da Vinci Surgical omepartii, 3D Bi3yaumizaris, ycKIagHeHb 10 8%,
System TeJIeMEIUIINHA, BUCOKA TouHicTh £0.5 MM, 5 omepartiii
TOYHICTb. Ha IEHb.
Po6Goru3oBani xipypriusi 10% micnsonepaniianx
. o . TpONEypH, BiianecHe CKJIaJIHEHb
Xipypriusxi Medtronic’s Hugo™ POLEAYPH, BUUL yernan ’
6o KepyBaHHS, MOKpaIlleHa TOuHicTh £1 MM, 4 oneparrii
p €proHOMIKa. HA JICHb.
[HTENEKTYaNBHI ANTOPUTMH, o) .
9% micnsionepanitHux
ABTOMATUYHE BU3HAYCHHS
Verb Surgical AHATOMIYHUX CTPYKT YCIIAIICHD,
& . PYKTYP, TouHicTh £0.8 MM, 4.5 onepaiiit
MiITPUMKA KECTOBOTO
Ha JICHb.
KEpyBaHHSI.
. ABTOMAaTH3AIlIS €HI0CKOIIII, 301IbIIEHHS KITBKOCTI
PoGotu PoGoru3oBani . .. .
. BHCOKA TOYHICTh, MiHIMaJIbHA | AIaPHOCTUYHUX TPOIECIYP
VTS TIaTHOCTUKH | €HIO0CKOIMHU . . o .
1HBa3UBHICTb. Ha 30%, TounicTh £0.2 MM.
PoGori [TigTpuMKa pyxoBoi 301TbIIICHHAS IIBUIKOCTI
Ex3ockenetn AKTUBHOCTI TICTIS TPaBM BiTHOBJICHHS PyXOBUX (DYHKITii

Ta IHCYIBTIB, peadimiTaris.

Ha 25%, TOouHICTh pyXiB £1 MM.

Pob6oru Jlomomora B morsii 3a CKkopoueHHs Jacy Ha pyTHHHI
JUTS TATPUMKH | MeyHi aCHCTeHTH | aIlieHTaMu, aBTOMaTH3aIlis npouenypu 10 40%, migBHIICHHS
SKATTEIISIBHOCTI PYTHHHHX MEIMYHUX 3aBJaHb. | €EKTUBHOCTI OTIIATY.
. TaprerHa nocTaBka ExcriepuMeHTaNBHI pe3yabpTaTH:
MonexynsapHi . . . .
JKapChKHX MpenapariB 301IbIIeHHS €()eKTUBHOCTI
HAHOPOOOTH ISt . . o
) o . JI0 YPAXKEHUX KIIITHH, nikyBanHs Ha 50%, 3MEHIIICHHS
Biosoriuni JOCTaBKH JI1K1B . . . .
. MOJICKYJISIPHA Xipypris. mo0IYHNX e(eKTiB.
MOJIEKYIISPHI P -
AHHE BUSBJIEHHS OHKOJIOTTYHUX
HaHOPOOOTH . . | BusiBiieHHs 3aXBOPIOBAHb Ha o
Hanopgiarnoctuuni .. . | 3axBoproBanb Ha 30% mBHUILIIE,
MOJICKYJISPHOMY PiBHI, aHATI3 | . !
poboTu ITIABUILEHHS TOYHOCTI

MOJIEKYJSIPHUX TIPOIIECIB.

JIarHOCTUKH.
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Taouus 5. [lani npo po3poOKy MOJIEKYISIPHUX HAHOPOOOTIB JJIs TOCTABKH JTKiB

. YucJiosi gani
Kommnanis .
Hanpsimok Monei/Texnonorii eKCIIePUMEHTAJBHUX
PO3pOOHHK
JTOCSITHEHD

Calviri, Inc. Po3pobka HaHOUACTHHOK Nanoparticle-based imag- | [TigBumieHHs TOYHOCTI

IUTS paHHBOI miarHOCTUKHM Ta | ing and therapeutic agents | miarnoctuku Ha 30%

JKYBaHHS PaKy. (mocmimxenns ¢aszu 1)
Cytlmmune Po3pobka 30mo0THX AuNPs (Gold Nanopar- 3MeHIIeHHs MOOIYHUX
Sciences HAHOYACTHHOK JUIs 1ThoBOi | ticles) for targeted drug edekriB Ha 40%

JIOCTaBKH XiMioTeparnii. delivery (mocmimxenns ¢daszu 2)
Bind Therapeutics | Tapretni nanoyactunku g | Targeted polymeric [linBumeHHs epeKTHBHOCTI
(Tenep yacTHHa JOCTaBKH JIKIB, 30KpeMa Juis | nanoparticles ximiotepanii Ha 50%
Pfizer) OHKOJIOTII. (mocmimxenns ¢daszu 3)
BlueWillow HanouactunkoBi cuctemu 1uist | Nano-emulsion systems | [ligBuieHHs e)eKTHBHOCTI
Biologics BakIuHaIii Ta gocraBku JdikiB | and mucosal delivery BakmuH Ha 25%

gepe3 CIIM30B1 000TOHKH. platforms (mocmimkenns ¢asu 2)
Liquidia [NomiMepHi YaCTUHKH 115 PRINT® TouHicTh po3mipiB
Technologies JIOCTABKH JIKiB 1 BAKIIWH 3 (Particle Replication In 1o 10 HaHoMeTpiB

BHCOKOIO TOUHICTIO po3MipiB. | Non-wetting Templates) | (mocmimkerns dasu 1)
Arrowhead PHK-iaTepdepentriitai RNAI nanoparticles 3MEHIICHHS eKCTpecil
Pharmaceuticals HAHOYACTUHKH IS [UIHOBOT [aToJIOT1YHMX rexiB Ha 60%

Teparii TeHeTHIHUX (mocmimxenns azu 2)

3aXBOPIOBaHb.
Nanospectra 30510Ti HAHOYACTHHKH JJIs Gold nanoparticle-medi- | 3HWKEHHS TyXJIMHHOI MACH
Biosciences JIOKAJIBHOI TinepTepMii B ated photothermal therapy | Ha 45% (mocmimKkeHHS

OHKOJIOTI. thasn 1)
Arcturus JlinigHI HAHOYACTHHKH IS Lipid nanoparticles YeminTHe 3aBepIieHHs
Therapeutics nocrasku MPHK-BakuH i (LNPs) (hasu 1 3 miaBUICHASAM

TepareBTHYHHUX areHTiB. for mRNA delivery Oe3nexu Ha 35%

Ha cporomuimuiii AeHb po3poOKa MOJIEKY-
JSIPHUX HAaHOPOOOTIB /7S TOCTABKH JIIKiB 3HAXO-
JTUTHCS Ha CTall JOCIIKEHb Ta €KCIIEPUMEHTIB,
TOMY KOHKPETHUX KOMEPIIIHHO TOCTYITHUX MO-
neneit me He icuye (Gaia et al., (2023)). Ognak,
KUTbKa BIJOMHX JOCIITHUIIBKUX MPOEKTIB 1 Mij-
XOJ1IB MO’KHA BBa)KaTu MEPCIEKTUBHUMHU MPOTO-
TUTIAMU 17151 MaOyTHIX Mofeneil:

1. DNA Origami Robots (JJHK-opirami po6o-
TH): AaHi HaHopoOotu ctBopeHi 3 JIHK, ckrnagenoi
B CKJIa/IHI CTPYKTYPH, 34aTHI HECTH 1 BUBLIBHATH JTi-
KapchKi npenapatd. BoHn MoxyTb OyTH 3amporpa-
MOBaHI JUIsl JOCTABKH JIKiB Y ceu(iuHi KIIITUHH,
abo opraHu, pearyruu Ha IeBHI 010MapKepH.

2. JlinocomaneHi HaHOpOOOTH: chepuyHi
HAHOYACTUHKHU, 110 MOXYTb OyTH 3aBaHTa)KEH1
mkaMy. BOHM 37aTHI TOCTaBIIATH JIKU IO KOH-
KPETHUX MICI[b B OpraHi3Mi, 3HIKYIOYH TOKCHY-
HICTB JUTsI 3JI0POBUX KIIITHH. JlesKi JimocoMalbHi

npenaparu BXe BUKOPUCTOBYIOTbCS B KIIIHIUHIN
MPAKTHUIll, X042 BOHU M€ HE MAIOTh aAKTUBHOTO
HaHOPOOOTU30BAHOI'O YIIPABIIIHHS.

3. 3onoro-nanouactuHku (Gold Nanopar-
ticles): HaHOYACTHHKU MOXYTh OyTH (YHKIIIO-
HaJI130BaHl I III6OBOI JOCTAaBKH JIIKIB Ta MO-
KyTh HarpiBaTUcs IS JIOKAJIBHOI TimepTepmii
(3HUIIEHHS PAKOBUX KIIITHH), KOJHU ITIIAI0ThCS
BILJIUBY NIEBHUX YaCTOT CBITIA.

4. Tlentunui HaHopoOotu (Peptide-based
Nanorobots): cki1axarOThCSA 3 MENTHIIB, SKI MO-
XKyTh OyTH 3alporpamoBaHi Ha pO3IMi3HABaHHS
crienu@IYHNX PErenTopiB Ha KIITHHAX-MIIIe-
HSIX, 1110 JO3BOJISE LILJTLOBY TOCTABKY JIIKIB.

5. Polymer-based Nanocarriers (Hanorpan-
CIIOPTEPH Ha OCHOBI MOJIIMEPIiB): HAHOYACTHHKH,
SIKI MOXKYTh JIOCTABIISITH JIIKH JIO TIEBHUX YaCTHH
Tijla, pearyrouyu Ha 3MiHH B CEpEIOBHUII, TaKi SK
pH abo temmeparypa.

Ukrainian scientific medical youth journal, 2024, Issue 3 (149)

http://mmj.nmuofficial.com

55


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 3 (149), 2024 eISSN 2786-667X

Creative Commons «Attribution» 4.0

B cBoro uepry BapTo BiAMITHTH, IO X04a TOPUTMIB B MEXax MPAKTHYHOTO 3aCTOCYBaHHS
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Abstract: the article is dedicated to exploring contemporary trends and practical integration aspects
regarding the application of robotics principles within both domestic and international surgical practic-
es. The goal of the article is to provide a systematic review of professional works within the analysis of
modern achievements and peculiarities regarding the integrative incorporation of robotics into surgical
practice. To determine the current state of research on the integration of robotics into surgical practice,
a systematic search of scientific publications was conducted across various databases. Subsequently,
information from selected publications was systematized and integrated to identify the main trends of
robotics integration into surgical practice, and a synthesis of results was carried out to determine in-
novative aspects and challenges. The paper analyzes the advantages and limitations of the integrative
use of robotics in surgical practice. The authors conduct a review analysis of promising robotic surgical
systems. Conclusions: The obtained results indicate significant success in the utilization of robotics
in surgical practice. Through analysis, it was established that the implementation of modern robotic
systems allows for a substantial increase in the precision of surgical interventions, leading to reduced
patient trauma and shortened recovery periods after surgery. Additionally, a trend towards a reduction
in postoperative complications incidents was identified, achieved through the application of various
integration algorithms within the practical application of robotics in surgical practice, which is a key
indicator of the improvement in the quality of modern medical care.
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Abstract: the reasons for the formation of cervical insufficiency are considred to be different from
violation of the ratio of connective tissue elements due to its genetic characteristics to hormonal im-
balance, and the predominance of pro-inflammatory factors of the immune system. A special attention
is devoted to clinical situations, when cervical insufficiency was diagnosed in terms 22-24 weeks, the
treatment means an alternative between emergency cerclage and obstetric pessary. The gaol of study —
to compare dynamic of vaginal microbiota and local cervical immune factors by use of different cer-
vical insufficiency treatment methods. Materials and methods. 81 pregnant with cervical insufficiency,
diagnosed in term 22-24 weeks were observed, 47 pregnant treated by cerclage procedure (group A),
and 34 were fitted with an obstetric pessary (group B). 30 healthy pregnant women in the period of
22 weeks formed group C. In all patients before treatment and every two weeks after it microscopy of
vaginal discharges according to Hay/Ison criteria and evaluation of cervical cytokines were performed.
Results. The balance by obstetric pessary use of type I and type Il by Hay-Ison criteria being similar
before treatment with pregnancy prolongation is changing dramatically to the prevalence of bacte-
rial vaginosis be use of obstetric pessary — from 30,3% and 21,2% in 2 weeks to 25,0% and 41,7% in
6 weeks, by cerclage — from 43,5% and 14,9% in 2 weeks to 30,3% and 17,5% in 6 weeks. Patients with
cervical insufficiency have increased concentration of IL-6 and IL-10, but by use of obstetrical pessary
additionally growth of IL-8 from 42,3 pg/ml in 2 weeks to 187,6 pg/ml in 6 weeks is registered as well
as decreasing of SLPI from 1,5 ug/ml to 0,6 ug/ml. Both changes show progression of inflammation and
are associated with worth pregnancy outcomes. In the same time, cerclage is assocated with growth
of SLPI from 1,9 ug/ml to 4,3 pug/ml, what is a marker of adequate immune reaction by pregnancy.
There is a difference between the groups of cerclage and obstetric pessary in dynamic of microbiota
changes — a tendency to increasing of laboratory criteria of bacterial vaginosis frequency in group of
obstetric pessary in 2 weeks becomes significant in 4 and more in 6 weeks comparing with group of
cerclage. Proper to cervical insufficiency high concentration of proinflammatory IL-6 and IL-10 by
use of obstetrical pessary is complicated by increasing of IL-8 and decreasing of SLPI, what means an
activation of cervical inflammation, by cerclage — a increasing of SLPI is observed, what is favourable

for pregnancy.

Keywords: Interleukin-6; Interleukin-8; Interleukin-10; Vaginosis Bacterial; Gardnerella Vaginalis;
Lactobacillus.
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Inroduction

Cervical insufficiency (CI) is a pregnancy com-
plication, a painless shortening and ripening of
cervix in second pregnancy trimester, a reason of
every third case of recurrent abortions and preterm
delivery. The frequency of CI is not more then 1%
of obstetric populations, but medical, social and
economic consiquencies of it are much greater.
Recurrent pregnancy losses and very preterm de-
livery caused by CI also have a powerful influence
on psychological condition of person and family
(Han, 2020). At the same time, the etiology of Cl is
still uncertain and it is still a controversial disease
in diagnosis and treatment. The reasons for the
formation of CI are considred to be different from
violation of the ratio of connective tissue elements
due to its genetic characteristics to hormonal im-
balance, and the predominance of pro-inflammato-
ry factors of the immune system (Bila &Chernega,
2023).

More then 2 million procedures of cervical cer-
clages are registered annually in the world, called
to prevent preterm delivery. The considered mec-
hanism include structural support of cervix and
maintainance of the endocervical mucus plug role
as a barrier to infection (Hodges Morton, 2022).

A special attention is devoted to clinical sit-
uations, when CI was diagnosed in terms 22-
24 weeks, the treatment here means an alternative
between emergency cerclage and obstetric pessary.
Knowledge about clinical effectiveness and safety
for mother and a newborn of an emergency cerclage
vary from high ability to prevent very preterm la-
bour (Kaur, 2023) to an increased level of neonatal
infection, thus — of mortality and morbidity level
(Alfirevic, 2017). Anyway, Wei (2023) reported,
that emergency cerclage comparing to expect-
ant management results in decreasing of preterm
labour rate, early preterm labour rate, low Apgar
score and increasing of neonatal survive rate.

D.Konkov (2022) published results of perfo-
rated Arabin pessary effectiveness study to prevent
preterm labour in patients of high risk. They have
reported about two times decreasing of labour be-
fore 37 weeks rate, three times — before 35 weeks,
better perinatal outcomes by use of pessary com-
paring with expectation group.

There is a lack of studies devoted to comparing
of effectiveness of both methods from the point of
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view pregnancy prolongation and perinatal out-
comes. One of them is basing on 20 observations,
divided on pessary and suture group, have found
any difference both in terms of delivery and in neo-
natal outcomes. But considering surgical risks, like
as anesthesia, need of long hospitalisation, eco-
nomic costs, authors propose to speak about pes-
sary benefits. The limitation of this study is a small
number of patients (Pizzicaroli, 2021).

Aim

The goal of study — to compare dynamic of
vaginal microbiota and local cervical immune fac-
tors by use of different cervical insufficiency treat-
ment methods.

Materials and methods

81 pregnant women with CI, diagnosed in
term 22-24 gestational weeks, were divided into
2 groups. 47 pregnant treated by cerclage proce-
dure (group A), and 34 were fitted with an obstetric
pessary (group B) in the Perinatal Center of Kyyv.
For comparison, 30 pregnant women in the peri-
od of 22 weeks, taken ambulatory prenatal care in
Kyyv Perinatal Center (group C) were invited.

In all patients before treatment and every two
weeks after it before reaching the gestational term
34 weeks the microscopy of vaginal discharges
according to Hay/Ison criteria were performed
(Abau Chacra, 2024). The material was got from
vagina by a sterile brush, coloured by Gram and by
light microscopy at magnification of 1000 the ba-
lance of bacteria types was estimated. Smear type
0 means lack of bacteria, that is proper to conse-
quencies of antibacterial treatment, type 1 — domi-
nation of Lactobacilles, type 2 — equal combination
of lactobacilles and Cardnerella morphology, type
3 — domination of Gardnerella and type 4 — preva-
lence of aerobic pathogenic biotops. The difference
between groups in frequency of biocenosis types
was estimated, as well as the dynamic of changes
in each group while pregnancy duration.

Before treatment and every 2 weeks after it
the cervical concentration of IL-6, IL-8, IL-10 and
SLPI were evaluated by ELISA method, using Se-
men Technology kit, USA.

As some patients had preterm delivery, they
were excluded from study — in 2 weeks group A
had 46 patients, group D — 33 pregnant, in
4 weeks -43 and 30 and in 6 weeks — 40 and
24 accordingly.
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The statistical analysis was performed using
Student criteria, the difference between groups and
between results of one group was significant by
p value <0,05. For statistical analysis a program
package Statistica 2020 was used.

Results

An important role in the progression of im-
mune imbalance belongs to the microflora of the
vagina, which was studied in the dynamics of the
progression of pregnancy.
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Before procedure of CI treatment method, the
distribution of pregnant women acording to the
type of discharge microscopy according to the
Hyw-Ison criteria did not differ between groups,
including in pregnant women with CI and healthy
pregnant (tab.l). 53.2% of pregnant women of
group A, 52.9% of group B, 60.0% of group
C had a normal type of smear, and the type of
bacterial vaginosis was detected in 12.7%, 14.7%
and 8.8% of pregnant in accordance.

Table 1. Vaginal microscopy results according Hay-Ison criteria in pregnant with CI

Type | Group A | Group B Group C

Before treatment 22 weeks

N 47 34 30
Tipe 0 1(2,1%) 1(2,9%) 1 (3,3%)
Type I (normal) 25 (53,2%) 18 (52,9%) 18 (60,0%)
Type II (mixed) 10 (21,3%) 6 (17,6 %) 5(14,7%)
Type III (bacterial vaginosis) 6 (12,8%) 5 (14,7%) 3 (8,8%)
Type IV (aerobic vaginitis) 5(10,6%) 4 (11,8%) 3 (8,8%)
In 2 weeks 24 weeks

N 46 33 30
Tipe 0 1(2,2%) — —
Type I (normal) 20 (43,5%) 10 (30,3%)* 19 (63,3%)
Type II (mixed) 16 (34,8%) 12 (36,4%) 4 (13,3%)
Type III (bacterial vaginosis) 7 (14,9%) 7 (21,2%) 4 (13,3%)
Type IV (aerobic vaginitis) 2(4,4) 4 (12,1%) 3 (10,0%)
In 4 weeks 26 weeks

N 43 30 30
Tipe 0 - - 1(3,3%)
Type I (normal) 18 (41,9%) 8 (26,7%)% 17 (56,7%)
Type II (mixed) 14 (32,6%) 10 (33,3%) 7 (23,3%)
Type I1I (bacterial vaginosis) 7(16,2%)* 8 (26,7%)% 2 (6,7%)
Type IV (aerobic vaginitis) 4 (9,3%) 4 (13,3%) 3 (10,0%)
In 6 weeks 28 weeks

N 40 24 30
Tipe 0 - - -
Type I (normal) 12 (30,0%)* 6 (25,0%)* 15 (50,0 %)
Type II (mixed) 13 (32,5%)* 2 (8,3%)" 8 (3,3%)
Type III (bacterial vaginosis) 7 (17,5%) 10 (41,7%)$# 3 (10,0%)
Type IV (aerobic vaginitis) 3 (7,5%) 2 (8,3%) 4 (13,3%)

$ — p<0,05 comparing to group C
# —p=<0,05 comparing to group A

Ukrainian scientific medical youth journal, 2024, Issue 3 (149)

http://mmj.nmuofficial.com

60


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 3 (149), 2024

Creative Commons «Attribution» 4.0

As early as two weeks after using the treatment
method, group B differed from the control group
in terms of the proportion of pregnant women with
a normal type of smear — 30.3% versus 63.3% in
group C, in group A a statistically insignificant trend
towards a decrease in the proportion of a normal
type of smear was noted — 43, 5%. A trend towards
to increasing of part of pregnant women with bacte-
rial vaginosis was also revealed —up to 21.2% in the
group of pregnant with obstetric pessary used for
correction. Among healthy pregnant women, only
13.3% of participants had this type of microflora,
but in the cerclage group — 14.9%, that is, no more.

4 weeks after correction of CI, the frequency of
type III detected in the microcopy increases in both
groups, but in the obstetric pessary group it reached
26.7%, and in the cerclage group — 16.2%. In the
group of healthy pregnant women, it was 6.7% in
the corresponding term. It is also important to note
that in this period, a decrease in the proportion of
pregnant women with a normal type of smear was
noted in the obstetric pessary group — to 26.7%
against 41.9% in the cerclage group and 56.7% in
the healthy pregnant group.

After 6 weeks, the share of pregnant women
with bacterial vaginosis in group B increased even
more — up to 41.7%, in group A and in the con-
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trol group during these 2 weeks it almost did not
change — 17.5% and 10.0%, respectively. In group
B, the share of pregnant women with a normal type
of microscopic smear did not change (25%), in
group A it probably decreased from 41.9% to 30%,
and in the group of healthy pregnant women it re-
mained at the level of 50%.

The frequency of aerobic smear type did not
differ between the groups of pregnant women with
CI and healthy pregnant women, nor in the dynam-
ics of pregnancy prolongation from the moment of
correction of CI.

Thus, there is a significant difference between
the groups of cerclage and obstetric pessary —
against the background of obstetric pessary, already
2 weeks after the application of the correction
method, a tendency to increase laboratory criterion
of bacterial vaginosis is observed when compared
with the group of cerclage and the group of healthy
pregnant women. This difference becomes statisti-
cally significant up to 4 weeks and increases up to
6 weeks.

To study the influence of the applied treatment
method on the content of local immune factors,
their dynamics against the background of both
treatment methods was analyzed every two weeks,
the results of this analysis are shown in table 2.

Table 2. Cervical cytocine concentration and its dynamics in pregnant with CI

Cytocine Group A Group B Group C

Before treatment 22 weeks

N 47 34 30
IL-6, pg/ml 1192+109,4% 1234,2+202,9° 109,8+ 13,3
IL-8, pg/ml 25,5432 28,2+1,9 28,6+3,9
IL-10, pg/ml 135,6+34,2°% 123,5+28,7% 267,7£36,7
SLPI, pg/ml 1,8+0,2 1,5 +0,1 1,0£0,3
In 2 weeks 24 weeks

N 46 33 30
IL-6, pg/ml 1198,2+100,2% 1256,3+200,4% 203,7£23,1
IL-8, pg/ml 28,443,51 423+13 29,9 +3.3
IL-10, pg/ml 139,5£14,9 129,2421,2° 204,1+43,3
SLPI, pg/ml 1,940.4, 1,0+0,1 1,3+0,2
In 4 weeks 26 weeks

N 43 30 30
IL-6, pg/ml 1187,4+102,4% 1224,6+109,3° 209, 8+12,9
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Table 2 (continued)

Cytocine Group A Group B Group C

IL-8, pg/ml 31,4+5,9 68,2+6,7$" 27,5+6,7
IL-10, pg/ml 137,1+6,2% 128,8+ 26,7% 200,6+27.,9
SLPI, pg/ml 3,7+0,9 0,9 +0,8" 1,340,6
In 6 weeks 28 weeks

N 40 24 30
IL-6, pg/ml 1203,6+109,75 1279,9+180,1% 300,9+10,9
IL-8, pg/ml 32,5+3,7 187,6+25,08" 29,9 5.0
IL-10, pg/ml 145,2+7,5% 130,4 +21,7° 210,1+10,2
SLPI, pg/ml 4,3+1,2 0,6 £0,2%" 1,4 £0,8

$ — p<0,05 comparing to group C
#—p=<0,05 comparing to group A

Thus, before the use of the method of treat-
ment, pregnant women with CI were distinguished
from healthy pregnant women with the same ges-
tational age only by a significant increase in IL-6
content (tenfold) and a slight increase in IL-10
(doubled) in cervical mucus. The rest of the inves-
tigated indicators of local immunity were similar
in all groups.

Two weeks after the applied intervention, the
general picture remains the same — high cervical
concentrations of IL-6 do not undergo changes, in
both groups being ten times more important than in
healthy pregnant women (1198.24+pg/ml in group I,
1256.3 + pg/ml in group B and 203.7 pg/ml in the
group of healthy pregnant women). Instead, al-
ready at this stage, a tendency to increase the cervi-
cal content of IL-8 was determined in the obstetric
pessary group (42.3 pg/ml versus 28.4 pg/ml in the
cerclage group and 29.9 pg/ml in healthy pregnant
women). The trend 2 weeks after applying the cor-
rection method has no statistical probability.

For 4 weeks after the correction of CI, a sta-
tistically significant increase in the cervical IL-8
content was found in the obstetric pessary group
— 68.2 pg/ml when compared with the cerclage
group — 31.4 pg/ml and 27.5 pg/ml in healthy
pregnant women. However, already at this stage,
we observe a tendency to decrease the content of
SLPI in pregnant women with an obstetric pessa-
ry (1.9 pg/ml) and a simultaneous increase of this
inhibitor in patients with a cerclage (3.7 pg/ml).
These changes do not have a statistical probability,

however, in group A, the increase is the reaction of
the mother's body to the active inflammatory pro-
cess of the fetus, and the decrease in group B is the
deficiency of this reaction against the background
of local inflammation of the mother. A decrease in
the content of SPLI in cervical mucus is consid-
ered one of the pathogenetic features of very early
preterm labour.

For 6 weeks after the applied treatment, we ob-
served an even greater increase in IL-8 in the cervi-
cal mucus against the background of the obstetric
pessary, up to 187.6 pg/ml, in the cerclage group it
remained the same as the indicator of the control
group (32.5 pg/ml and 29.9 pg/ml respectively.

At the same time, 6 weeks after the interven-
tion, changes in the cervical concentration of SLPI
became statistically significant. In the cerclage
group, where the increased content of IL-6 is per-
sistently recorded, the value of SILP increases
to 4.3ug/ml, and in the obstetric pessary group,
against by the same high concentration of IL-6, it
decreases to 0.6pg/ml.

A rapid increase in the cervical concentration
of IL-8 within 4-6 weeks after the insertion of
the obstetric pessary by more common phenom-
enon of bacterial vaginosis indicates an increase
in the activity of the inflammatory process in the
cervix, 1.e., the risk of CI progression. IL-8 is of
maternal origin, its activity is combined with the
activity of IL-6 of fetal origin, which increases
the risk of premature labor and rupture of fetal
membranes.
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Discussion

The tendency to dominating of anaerobic mi-
crobiota in growth of pregnancy is more proper to
obstetric pessary treatment, then cerclage. By the
way, Xiao (2023) described alteration of vaiginal
microbiota by emergency cerclage as a decreasing
of Lactobacillus abundance and an increasing of
different pathogenic biotops.

This study demonstrated significant changes of
vaginal microbiota by treatment of CI by pessary,
but not by cerclage. Zhou X et al (2022) by inves-
tigation of vaginal microbiota of pregnant with
twins an CI have found a significant decreasing of
Ph and level of Lactobacteria and the increasing
of Gardnerella vag. presence. They have also de-
scribed a correlation between low meaning of va-
ginal Ph and negative neonatal outcomes. Danison
(1999) have proved a role of SLPI lack in cervical
ripening and maturing, and its depending on pro-
gesterone and IL-8.

The molecular changes of cervical mucus, in-
vestigated in this study, include significant increas-
ing of SLPI by use of pessary, but not by cerclage
(Park, 2023). Samejima (2021) demonstrated a
correlation between this factor and other proin-
flammatory IL, and proved its role in cervix ri-
pening by CI.

Diago Mufioz (2022) demonstrated a strong
correlation between vaginal IL-6 concentration in
vaginal secret and amniotic fluid in patients with
(I, thus proposed a method of chorioamnionitis di-
agnostic without amniocentesis procedures. They
noticed, that vaginal IL-6 concentration < 61.4 pg/
ml is a good predictor of absence of chorioamnio-
nitis, longer period to delivery and better neonatal
results.

The changes of pro-inflammatory and anti-in-
flammatory factors balance, observed in this study,
are parallel to changes of microbiota in pregnancy
duration. Kindinger (2016) have proved, basing on
observation of 687 pregnant with different types
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of suture material, used for cerclage, the associa-
tion between vaginal dysbiosis with inflammato-
ry cytokine expression and interstitial collagenase
activation in cervicovaginal fluid, leading to pre-
mature cervical remodeling. Seri (2023) proved a
significant difference in pro-inflammatory markers
concentration in cervical and vaginal secret in pa-
tients with CI comparing with healthy pregnant.

Conclusions

1.There is a difference between the groups of
cerclage and obstetric pessary in dynamic of mi-
crobiota changes — a tendency to increasing of lab-
oratory criteria of bacterial vaginosis frequency in
group of obstetric pessary in 2 weeks becomes sig-
nificant in 4 and more in 6 weeks comparing with
group of cerclage.

2. Proper to cervical insufficiency high concen-
tration of proinflammatory IL-6 and IL-10 by use
of obstetrical pessary is complicated by increasing
of IL-8 and decreasing of SLPI, what means an ac-
tivation of cervical inflammation, by cerclage — a
increasing of SLPI is observed, what is favourable
for pregnancy.
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JlokaJibHi 3ana/1bHi YHHHUKH Y BATITHUX 3 PI3HUMH METOAAMM JiKYBAHHA
ICTMiKO-LIEepPBIKaJIbHOI HEIOCTATHOCTI

Yepuera Biojera', bina Bikropisn?, 3aropoaus Onexcanapa’
!Tlepunaranpuuii nenTp M. Kuesa

? Hamionanpuuii Mequunuii yHiBepeuteT iMeri O.0. Boromosblis.
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Zahorodnia Oleksandra

E-mail: gyner2007@gmail.com

Anomauia: npuuunamu opmyeanHs UYepeiKaIbHOI He0OCMAmMHOCMI 68aAXCAIOMb  NOPYUIEHHS
CNiBBIOHOWEHHS eNeMeHMI8 CHOTYYHOI MKAHUHU 6HACTIOOK ii 2eHeMUYHUX 0COOIUB0CMEl, 20PMOHATLHUL
oubananc ma nepesadcanHs npo3anaivHux gaxmopie imynnoi cucmemu. Ocobaugy yeacy npuoiieHo
KITHIYHUM CUMYAYIAM, KOIU YepeiKaibHy HeOOCmMAamuicms 0iaeHOCmMOo8ano 6 mepminu 22-24 mudicHi,
JUKYBAHHS MYM MA€E HA Y8A3i ANbMePHAMUBY eKCHPEHO20 CePKIIANCY Ma aKyulepcbko2o necapiio. Mema
00CNIOHCEHHS — NOPIGHAMU OUHAMIKY 8ACTHANLHOI MIKpOOIiomuU ma micyesux ¢axmopis yepsikaibHo20
iMyHimemy 3a O0ONOMO2OI0 DPI3HUX Memo0i8 NIKYBAHHA YepsiKalbHoi Hedocmamuocmi. Mamepianu
ma memoou. Ilepebysanu nio cnocmepedcennam 81 eazcimna 3 HeOOCMAMHICMIO WUNUKU MAMKU,
oiaenocmoeanoro 6 mepmini 22-24 mudwcni, 47 6azimHux JNIKY8AIUCL MEMOOOM CePKIANCY (epyna
A), 34 eazimuum 6ys ecmanosnenuti akyuepcokuti necapiti (epyna b). Ipyny C ckaanu 30 300posux
gazimnux y mepmini 22 mudscni. Ycim nayicnmkam 00 nouamky aiKy8aHHs ma KOXCHI 064 MUMCHI Nic/s
Hb020 NPOBOOUNU MIKPOCKONII BAZIHANLHUX 6UOileHb 3a Kpumepiamu Xeli-Aticon ma 6u3HAYeHHs.
emicmy Yumokinie 6 yepgikanvHomy causi. Pesynomamu. Cniggionowenns 1 ma Il muny masky 3a
Kkpumepiamu Xeti-Aticon, 6y0yuu nodioHumM 00 NiKY8AHHS, 34 BUKOPUCMAHHAM AKYULEPCHKO20 Necapiro 3
NPONOH2YBAHHAM 8A2IMHOCI, PI3KO 3MIHIOEMbCA HA NOWUPEHICMb bakmepianbHo2o 6azinosy — 3 30,3%
00 21,2% y 2 muoicui 0o 25,0% i 41,7% 3a 6 mudicnie, ceprrsancem — 6i0 43,5% i 14,9% 3a 2 mudicni 0o
30,3%1 17,5% 3a 6 muoicnie. Y nayicHmox i3 yepsikaibHo HeOOCMAmHICMI0 Ni08UUeHA KOHYEeHMPayis
IL-6 ma IL-10, ane npu euxopucmauHi aKkyuepcbKoeo necapito 000amKo80 peccmpyemucs 3p0CMAanHs
1L-8 3 42,3 ne/mn uepes 2 muoichi 00 187,6 ne/mn uepes 6 muoichis. a maxooic sHudicenns SLPI 3 1,5 mxe/mn
00 0,6 mxe/mn. Oouosi 3miHu c8iduamv Npo Npo2pecy8aHHs 3andajeHHs ma noe sI3aHi 3 HeeamueHUMU
pesyrbmamamu eazimuocmi. Ilpu ypomy cepraasic acoyiroemocsi 3i 3pocmannam SLPI 6i0 1,9 mxe/mn 0o
4,3 mre/m1, o € mMapkepom adekeamuoi IMyHHOI peakyii Ha a2imHuicms. ICHye pisHuys midxc epynamu
CEPKIANCY MA AKYULEPCLKO20 Necapito 8 OUHAMIYl 3MIH MIKpoOiomu — meHOeHYis 00 NiO8UUeHHS.
nabopamopHozo Kpumepiio 4acmomu 6akmepiaibHo20 8aciH03y 8 2PYNi aKyulepcbKo2o necapiio uepes
2 mudcHi cmae 0ocmogipHoio yepes 4 i Oinvbuile uepes 6 MUINCHIE NOPIBHAHO 3 2PYNOIO AKYUEPCLKUX
necapiis. cepkaasic. Bnacmuei yepsikanvHiti HedocmamHocmi 8UCOKa KoHYenmpayis npozananviux IL-6
ma IL-10 npu éuxopucmanui axyulepcvbko2o necapiro ycKaaoHoemuvcs nioguwyeHHam IL-8 i 3nudcennsam
SLPI, wo o3nayae akmusayiio 3ananieHHs WULKYU MaAmKU, Npu CepKIAN’Ci — CNOCMepieaemobcsi Ni08UUeHHS
SLPI, wo cnpusmauso 015 6a2imuocmi.

Ku1ro40Bi c10Ba: iHridiTOp CEKpeTOPHOI IEHKOLUTAPHOI ENTH 1a3H, IHTepIeHKIH-6, IHTepeiKiH-8,
iHTepneiikin-10, OakTepianbHUI BariHo3, TakTOOAKTepii.
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Long-term liver deportalisation in stable and time prolonged
prehepatic portal hypertension model affects expression of hypoxia,
angiogenesis, apoptosis, and autophagy markers in the young rats’ liver
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Abstract: prehepatic portal hypertension in children cause severe and life-threatening complica-
tions, that highlights the need in in-depth investigations of pathogenetic mechanisms, which contribute to
prehepatic portal hypertension-associated liver pathology. In developed stable experimental prehepatic
portal hypertension model in adolescent rat males we aimed to assess the expression levels of the key
molecular markers of hypoxia, angiogenesis, autophagy, and apoptosis in the liver tissue after 6-month
deportalization. Partial portal vein ligation was performed in 4-week old male rats. After 6-months tissue
samples from PHP-model, sham operated and control animals were studied by western blot to identify
protein levels of markers related to prehepatic portal hypertension -induced liver injury. Partial portal
vein occlusion upregulated hypoxia inducible factor -1o. (by 4.67 folds vs. control, p<0.001) and vascu-
lar endothelial growth factor protein expression levels (by 2.33 folds vs. control, p<0.001) suggesting
chronic hypoxia development. Abnormally high levels of angiostatin isoforms were found (by 9.88 folds
vs. control, p<0.001) to signify angiogenesis dysregulation. Significant caspase-3 (23.4-fold increase vs.
control, p<0.001) overexpression is executive phase of apoptotic cell death evidence. Dramatic LC3 level
expression indicates existence of crosstalk between autophagy and apoptosis that contribute to fibrotic
changes. Hypoxia-induced events, impaired angiogenesis regulation, enhanced autophagy and apoptosis
are contributing factors of prehepatic portal hypertension -induced liver injury. A better understanding of
subtle molecular mechanisms of this pathology may pave the way for innovative treatment options.

Keywords: Angiogenesis; Apoptosis; Autophagy; Hypertension; Hypoxia; Rats.

Introduction visceral blood circulation and to study the patho-
Development of adequate experimental model physiology of hemodynamic changes that occur
is critical for the understanding of the most essen- after PV occlusion (Wen et al., 2009). In the li-
tial prehepatic portal hypertension (PPH)-related terature, the PV ligation model is widely used to
cellular and molecular events and basis of associ- study alterations in the systemic and splanchnic
ated complications in order to translate the experi- circulation related to PPH being a reliable and rep-
mental results into clinical practice. roducible model to induce PPH-related changes
Rat models of PPH obtained by portal vein during 2-4 weeks after ligation (Abraldes, Pasarin
(PV) ligation is routinely used to assess changes in & Garcia-Pagan, 2006). However, there is lack of
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information concerning PV ligation beyond this
period. Moreover, many aspects of PH develop-
ment, almost all the modes of therapy are based on
adult trials.

Among various clinical manifestation of PPH,
formation of portosystemic collaterals is an essen-
tial adaptive response of liver tissue in order to de-
compress the portal system and minimize the por-
tal hypertension (Lautz et. al., 2009; Schettino et.
al., 2006). It has been considered that the pivotal
drivers of angiogenesis during PPH are hypoxia,
inflammation, and fibrosis (Gana, Serrano & Ling,
2016). In addition, activation of autophagy has
gained considerable attention to be one of the key
processes during liver injury caused by PV occlu-
sion. Although numerous studies have revealed the
crucial role of autophagy in limiting hepatocyte
death in response to hypoxia-induced liver injury
and restricting fibrosis, excessive autophagic flux
can play a cell death-promoting role via triggering
apoptosis (Jung et. al. 2020). Some specific pro-
teins can be synthesized during hypoxic condition,
autophagy or apoptotic processes. Such molecular
markers may serve as indispensable tools for de-
lineating pathogenetic mechanisms of PPH-related
complications, which can be used for the discovery
of novel effective therapeutic options. Therefore,
the next task of our study was to evaluate tissue
levels of the reliable markers of hypoxia and extra-
cellular matrix (ECM) remodeling, key angiogen-
ic regulators, and molecular indices of autophagy
and apoptosis expressed in the liver tissue under
the condition of experimental long-term PPH in
young rats.

Aim: in developed stable experimental prehe-
patic portal hypertension model in adolescent rat
males we aimed to assess the expression levels of
the key molecular markers of hypoxia, angiogen-
esis, autophagy, and apoptosis in the liver tissue
after 6-month deportalization.

Materials and methods

Development of prehepatic portal hyperten-
sion model in four-week-old male Wistar rats by
means of partial portal vein ligation was described
in detail in earlier publication (Godik et. al., 2023).
The study was approved by the Bioethics Commit-
tee of Bogomolets National Medical University
(Kyiv, Ukraine), protocol no.141 27/01/2021. The
rats were randomly divided into three groups: 1 —

ISSN 2786-6661
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intact control (n = 3), 2 — sham operation (n = 4) —
false ligation without narrowing PV; 3 — PV liga-
tion (n = 10) — experimental group in which PPH
was formed.

Protein sample preparation

Deep-frozen  phosphate  buffered saline
(PBS)-perfused livers were ground under liquid
nitrogen using a mortar and pestle, and homoge-
nized in an ice-cold lysis buffer (25 mM Tris-HCI,
pH 7.4, 150 mM NaCl, 0.1% SDS, 1% Triton
X-100, 1% sodium deoxycholate, 5 mM ethylene-
diaminetetraacetic acid (EDTA), containing sup-
plemented with proteases/phosphatases inhibitor
cocktail (PierceTM Protease and Phosphatase In-
hibitor Mini Tablets, ThermoScientific, USA). Pro-
tein extracts for MMP assay were prepared with
the use of the same extracting buffer in absence of
enzyme inhibitors and EDTA. Tissue/buffer ratio
was taken equal 1:5 (m/v). After homogenization
steps, samples were sonicated for 60 s by ultrasonic
disintegrator Sartorius (Labsonic® M, Gottingen,
Germany) and centrifuged at 16,000 g for 45 min at
4°C. Supernatants were transferred into new plastic
tubes and the total protein concentration in each su-
pernatant was determined spectrophotometrically
by Stoscheck method (Stochek, 1990). The samples
for western blots were diluted 1:2 in reduced Lae-
mmli Sample Buffer, while non-reduced electro-
phoretic buffer was used for sample preparation for
MMP assay. All protein extracts were flash frozen
and stored at — 80 °C before analysis.

Western blot

The levels of regulatory proteins related to hy-
poxia regulatory pathways (hypoxia-inducible fac-
tor-1o, HIF-1a), the key counteracting angiogene-
sis regulators (vascular endothelial growth factor,
(VEGF), and angiostatins (AS), markers of apopto-
sis (Bax, caspase-3, poly(ADP-ribose) polymerase,
(PARP-1) and autophagy flux ( intra-autophagoso-
mal LC3) were measured by western blot. Tubulin
was used to check an equal protein loading. Protein
samples of the liver tissue were separated electro-
phoretically in 10% sodium dodecyl sulphate —
polyacrylamide gel electrophoresis (SDS-PAGE)
loading 100 pg protein per lane. Proteins were
transferred from gel onto 0.45 + 0.2 pm pore-size
nitrocellulose membranes (Amersham Biosciences,
Uppsala, Sweden) by electroblot. The membranes
were blocked in 5% non-fat skim milk solution
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(ApexTM Bioresearch Products, USA) for 90 min
at 37°C. After blocking, the blots were probed
with the following primary antibodies against pro-
teins of interest, namely rat anti-tubulin YL1/2
(Abcam, USA, no. ab6160), rabbit anti- hypoxia
inducible factor (HIF)-la (Sigma Aldrich, USA,
no. HPA001275), mouse anti-VEGF (Invitrogen,
USA, no. MAS5-12184), mouse anti-caspase-3 (In-
vitrogen, USA, no. PA5-77887), rabbit anti-LC3
(ProSci, USA, no. 79-626), or rabbit anti-angio-
statins (produced as described elsewhere [14]) at
40C overnight. The membranes were washed in
PBS, containing 0.05% Triton X-100 (PBST), and
incubated with the appropriate anti-species goat
secondary antibodies conjugated with horseradish
peroxidase (HRP) (anti-rabbit IgG, Abcam, USA,
ab6721; anti-mouse IgG, Abcam, USA, ab197767,
anti-rat IgG, Abcam, USA, ab97057) for 90 min at
37°C. After washing in PBST, the membranes were
incubated with horseradish peroxidase (HRP) sub-
strate and exposed on X-ray film (Konica Minol-
ta, Japan) by enhanced chemiluminiscence (ECL)
technique. Signals were visualized, digitized, and
analyzed using TL120 software (TotalLab Ltd.,
USA). Molecular weights were determined using
standard prestained trans blot molecular weight
markers (PageRuler, cat. no. 26616, Fermentas,
Lithuania). Protein levels were expressed in arbi-
trary units after correction for a-actin.

Statistical analysis

The Shapiro-Wilk test was used to check a nor-
mal distribution of data. Data of western blots were
analyzed with the use of one-way ANOVA fol-
lowed by U Mann-Whitney post-hoc test or Sheffe
multiple comparison test to evaluate differences
between group mean values by «OriginPro» soft-
ware (major version 9.0 SR2 Pro English) and IBM
SPSS for Windows version 24.0 (IBM Corp., Ar-
monk, NY). All variables were expressed as mean
+ standard error of the mean (SEM). For all tests,
P<0.05 was considered statistically significant.

Results

The liver biopsy was taken an all rats of all
groups in 6 months since the initial operation. The
ability of the model was proven in the primary
study by confirming the PPH [7] via specific chang-
es revealed by ultrasound (liver hilum collaterals
formation, splenomegaly (p<0.01)), and later via
studying the pathological morphological changes
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of the rats livers structure, that showed PV occlu-
sion dramatically decreased (>2.4-folds, P=0.0003)

Next, semi-quantitative western blot analysis
was performed to uncover the effects of 6-th month
PV occlusion on the expression of the key protein
markers, which reflect development of pathologi-
cal events, including hypoxia, angiogenesis, apop-
tosis, and autophagy (Fig. 1).

HIF-1a- hypoxia-inducible factor-1a; VEGF —
vascular endothelial growth factor; AS — angio-
statins, LC3 — intra-autophagosomal protein,
caspase-3 — marker of apoptosis. Tubulin — protein
of control.

It was demonstrated that PV ligation led to
overexpression of HIF-1a (by 4.67 folds vs. con-
trol, P<0.001) and VEGF levels (by 2.33 folds
versus control, P<0.001). These results indicate
hypoxia condition development, which triggers
associated excessive intrahepatic angiogenesis as

Fig. 1. Western blot analysis of expression of
hypoxia-, angiogenesis-, and apoptosis/autophagy-
related protein markers in the liver tissue at the 6-th

month after partial portal vein ligation in the liver
tissue of control, sham and PV-ligation groups
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major ischemic vascular responses. Interestingly, in
the false-operated group, slight but statistically sig-
nificant increase in VEGF level as compared with
control (by 1.71 fold, P=0.027) was identified as
well suggesting even minor influence on PV envi-
ronment may induce angiogenesis activation. How-
ever, the levels of plasminogen digestion products,
AS, known as the main VEGF counteracting fac-
tors, were also increased in the injured livers. Con-
tent of the angiostatins (AS) variants, which corre-
sponds to fragment of the precursor protein K1-5,
was up-regulated by 9.88 folds as compared with
control (P<0.001). The content of K1-4 isoform
was also up-regulated (by 1.33-fold versus control),
but these changes did not reach statistically signif-
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icant level (P = 0.07745). Obtained results argue
that partial PV ligation caused perturbations in the
balance of angiogenesis modulators that can result
in dysregulated blood vessel outgrowth and aber-
rant morphology and drive further pathology aggra-
vation. Dramatic elevation in protein expression of
caspase-3 was observed in the injured liver tissues
as compared with the basal level (by 23.4 folds,
P<0.001) that indicates triggering pro-apoptotic
signaling. In parallel, statistically significant in-
crease (2.13-fold, P<0.05) in the expression levels
of autophagy protein marker, LC3, was determined
in the liver tissue in PV ligation group suggesting
possible crosstalk between apoptosis and autopha-
gy-regulated cell death (Figure 2).

Fig. 2. Western blot analysis quantification of expression of hypoxia-, angiogenesis-, and apoptosis/
autophagy-related protein markers in the liver tissue at the 6-th month after partial portal vein ligation in the
liver tissue of control, sham and PV-ligation groups (Black «boxes» — control, blue «boxes» — sham;
red «boxes» — PV-ligation groups).
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Discussion

In pediatric patients, the most prevalent ex-
trahepatic causes of portal perfusion reduction
are obstruction at the presinusoidal or sinusoidal
level, PV thrombosis, and biliary atresia, compar-
ing with adults where liver cirrhosis is the most
common cause (Lautz et. al., 2009; Schettino et.
al. 2006). Chronic liver hypoperfusion leads to
porto-portal anastomoses formation, which do not
ensure the adequate restoration of satisfactory por-
tal blood flow. Current methods of PH treatment
in children can, on one hand, reduce the risks of
life-threatening complications development, and
on the other hand, porto-systemic shunting pro-
cedures increase liver deportalization. The results
obtained in the present study performed on four-
week-old rat males confirm that the surgical care
can be considered the main way for restoring por-
tal blood flow and improving liver decompression
in pediatric patients with PH. Since intrahepatic
periportal tissue is being progressively substituted
by the connective tissue, restoration of portal per-
fusion should be considered as an urgent surgical
approach in children with confirmed diagnosis of
PPH. Although, several surgical therapy protocols
including selective or non-selective shunts and
devascularization has been implemented, there is
no consensus over the most effective pharmaco-
logical option for decreasing PP or alleviating PPH
consequences and reducing the risk of worsening
decompensation (Gao et. al., 2020). Currently used
drugs are prescribed to target the increased liver
blood flow, to reduce hyperdynamic circulation and
vascular hyperplasia, and to decrease the PV in-
flow through splanchnic vasoconstriction but their
use often leads to abnormal liver microcirculation
and PHT development (Lautz et. al., 2009; de Ville
de Goyet et. al., 2012). For example, meta-analy-
sis data on nonselective B-blockers demonstrated
that only one-third of patients have hepatic venous
pressure gradient response during treatment with
B-blockers. Therefore, uncovering intricate mech-
anisms that underlie pathological processes in the
injured hepatic tissue has an essential fundamental
importance and forms the basis for efforts to devel-
op novel targeted therapies for the pharmacolog-
ical management of PHT. Moreover, the etiology
of PHT in pediatric patients may differ from that
of adults and may require different management
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strategies. In the present study, we showed for the
first time that PV occlusion in the chronic settings
in adolescent rats caused dramatic upregulation of
the levels of hypoxia/angiogenesis, apoptosis, au-
tophagy, and pro-fibrotic regulators, which possi-
bly may contribute to pathological process.

It is known that angiogenesis activation plays
dual role in PPH pathogenesis. It was reported
(Gana et. al., 2016) that portosystemic collaterals
in PPH are formed due to activation of angiogen-
esis, 1.e. formation of portal-systemic shunts from
pre-existing vasculature. On the one hand, liver
tissue regeneration is angiogenesis-dependent pro-
cess. However, newly formed blood vessels with
abnormal structure fail to provide oxygen and nu-
trients to the tissues, thus worsening the course of
the disease and increase hepatic vascular resistance
to portal blood flow to contribute to the pathoge-
nesis of many chronic liver diseases, including
fibrosis, cirrhosis, and hepatocellular carcinoma.
Inflammation and hypoxia are two major drivers
of angiogenesis in all tissues (Drixler et.al., 2002).
Drastic upregulation of HIF-1a expression shown
in the liver tissue of rats with PV ligation clear-
ly indicates development of hypoxic condition in
the injured organ. Several animal studies suggest
VEGF, the major proangiogenic mediator, to play a
crucial role in intensive neovascularization caused
by PHT (Gana et. al., 2016; Fernadndez et. al.,
2009) VEGF expression is upregulated by HIF-1a,
which acts as a transcriptional factor for many cy-
tokines and MMPs responsible for both angiogen-
esis and fibrosis progression (Quintero-Fabidn et.
al., 2019). The tight correlation between increased
HIF-1a and VEGF levels affirms hypoxia-induced
switching of neovascularization and massive for-
mation of portosystemic collateral vessels. Fur-
thermore, VEGF monocyte adhesion to endothelial
cells followed by their transmigration and affects
monocyte chemotaxis leading to inflammation pro-
gression (Ruan et. al., 2015). Thus, in chronically
damaged liver, hypoxia, inflammation, and angio-
genesis develop in parallel during progression to-
wards fibrogenesis that was confirmed in our study
by histological and electronic microscopy assays.
In turn, fibrosis causes an increase in hepatic vas-
cular resistance and impairs oxygen delivery to
liver cells to trigger autophagy and apoptosis, for-
ming a «vicious circley» of disease (Kouroumalis,
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Voumvouraki & Samonakis, 2021). Moreover, if
highly progressive, the fibrotic process ultimately
leads to organ failure and even death. Plasma pro-
tein plasminogen, which is synthesized in liver and
circulated in the bloodstream as a proenzyme form
of plasmin, can by digested by tissue proteases or
autolyzed by plasmin to produce a variety of krin-
gle (K)-containing fragments referred to as angio-
statins (AS). These truncated plasminogen-derived
polypeptides were recently defined as the most po-
tent physiological inhibitors of angiogenesis (Soff,
2000). Although it has been first demonstrated that
AS are produced by cancerous cells and act as sup-
pressors of solid tumor growth and anti-metastatic
regulators via inhibiting tumor-induced angiogen-
esis and counteracting VEGF-stimulated endo-
theliocyte activation and migration (Niu & Chen,
2010), there is no in vivo evidence that intrahepatic
AS generation occurs during PPH. We showed for
the first time that prolonged PV occlusion switches
on mechanisms of AS generation in the liver tissue,
and AS elevated levels correlated with upregula-
tion of active form of MMP-9, which is primari-
ly responsible for the digestion of their precursor
protein. It is of interest that, in comparison with
AS 45 kDa isoform (fragment K1-4), another AS
variant correspondent to K1-5 polypeptide is pro-
duced in abundancy in the injured tissue, but not in
the livers from control or sham-operated rats. Sev-
eral lines of evidence have been accumulated for
the beneficial action of AS variants in the animal
models of hepatic fibrosis and inflammation. Apart
from suppressing metastatic liver cancer via inhib-
iting growth of neovessels and improving survival
animals with hepatocellular carcinoma (Schmitz
et.al., 2007), AS K1-5 expression not only reduced
vessel density but also induced apoptosis and in-
hibited proliferation of hepatoma cells, modulated
inflammation and down-regulated VEGF levels in
livers. It was demonstrated that human K1-5 can
act as an anti-inflammatory regulator via reduc-
ing TNF-o-induced expression of ICAM-1 and
VCAM-1 on endothelial cells. Other authors have
highlighted AS to be perspective antifibrotic agents
based on the observation that AS inhibited the de-
velopment of pathological angiogenesis and liver
fibrosis in mice injected with carbon tetrachloride
(Vogten et. al., 2004). Bearing in mind that angio-
genesis is tightly regulated by a balance between
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stimulating and inhibiting factors, it can be hypoth-
esized that enhanced AS production in the liver af-
ter 6-week-long PV occlusion can be considered as
a compensatory mechanism to cease VEGF-medi-
ated vessel outgrowth. On the other hand, AS may
cause a suppressive effects of liver regeneration
via inhibition of reparative angiogenesis. In the
earlier study, Drixler et al. unequivocally proved
that tissue repair during liver regeneration is angio-
genesis-dependent process. They have found that
injection of AS before partial (70%) hepatectomy
in rats reduced microvascular density and inhibit
liver regeneration indicating that AS may have un-
desirable effects of relief of liver injury. Based on
these observations, which illustrate double-faced
character of AS-mediated effects in damaged liver,
there is a concern that suppression of VEGF-me-
diated angiogenesis by augmenting production of
endogenous inhibitors can be an effective treat-
ment modality for liver recovery. Nonetheless,
since specificity of AS-associated signal pathways
in the liver is generally unknown, the significance
of AS formation in the settings of hepatic angio-
genesis and fibrosis in EHPVO-related liver injury
may become an important point for future in-depth
investigations.

It is known that autophagy (a controlled cell
self-digesting) contributes to normal hepatic func-
tions by utilization of damaged macromolecules or
organelles, and support cell survival during starva-
tion and some pathological states. However, there
are several pieces of research that report autophagy
to play an essential role in many liver diseases. For
example, several studies have demonstrated that
autophagy promotes activation of hepatic stellate
cells, which play a crucial role in the pathogene-
sis if hepatic fibrosis (Zhou, Wang & Shi, 2022). It
has been hypothesized that inhibition of autophagy
can be a novel therapeutic approach in preventing
liver fibrosis (Ye, et. al., 2020). In our study, we
verified autophagy progression by increasing level
of LC3, a well-known marker of so-called «auto-
phagic flux» (Schléfli et. al., 2016). As a compo-
nent of autophagosome component, LC3 is relat-
ed to the induction of autophagy and formation of
autophagosome. It is possible that relatively slight
elevation of LC3 level (two-fold increase versus
basal value, P<0.05) in the liver tissue at the termi-
nation of experimental 6-week-long PV occlusion
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may already reflect the final stage of autophagy, in
which most amount of LC3 molecules are digested
in autophagosomes. In contrast to minor, though
statistically significant, increase in LC3 level, we
observed a drastic overexpression of caspase-3, a
widely used indicator of executive phase of apop-
tosis, in the injured liver tissue (by 23.4 folds
compared with control, P<(0.001). It is supposed
that, during the development of EHPVO-related
pathology, autophagy could switch its function
from pro-survival to destructive phase by trigger-
ing cell death through apoptosis activation. It has
been extensively reported that liver autophagy and
apoptosis may affect each other by reciprocal in-
teractions. It is interesting that the accumulation
of caspase-3 in its pro-enzyme form, which has
minor proteolytic activity and can autoactivate to
form active caspase-3, was found in the livers of
experimental rats. This result means that at the end
of 6-week-period since PV ligation, the switch of
cell fate to irreversible destructive stage, which is
designated by overexpression of an apoptotic exe-
cutioner, caspase-3, has initiated.

The strength of this study is a good agreement
between histological and ultrastructural observa-
tions and results of western blot analysis of sev-
eral protein markers, which help to confirm that
experimental findings are meaningful and reflect
the major pathogenetic mechanisms and to prove
adequacy of the developed experimental model for
chronic PPH in pediatric age. Obtained results are
important for pediatric hepatology since they pave
the way for improved management of PPH and its
complications in children and adolescents.

Conclusions. In the present study, we discov-
ered pathophysiological changes in the hepatic
tissue, including hepatocyte loss, lipid dystrophy,
tissue remodeling, and fibrosis induced by chron-
ic PV occlusion in young rats as a model of PPH.
Hypoxia, angiogenesis, autophagy, and apoptosis
may contribute to EHPVO-associated liver pathol-
ogy, as judged by the overexpression of the cor-
respondent protein regulators. Correlation between
pathomorphological/ultrastructural changes in the
liver tissue and altered levels of protein expression
caused by long-term PV occlusion suggest that
studied regulatory proteins may contribute to the
progression of pathological process and therefore
can be used as reliable markers of EHPVO-in-
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duced pathological events in the liver. Expanded
knowledge of molecular mechanisms proves the
optional surgical treatment of pediatric PPH must
be focused on portal blood flow restoration. Fur-
ther pharmacological options elaboration is to be
provided to specifically target the key pathogenetic
stages of chronic PV occlusion in order to reverse
PPH manifestations or to improve recovery of pe-
diatric PPH.

Conclusion

This study has some limitations. Partial PV li-
gation mimics general aspects of the specific liver
diseases associated with PPH but may not accu-
rately reflect the intrahepatic and splanchnic envi-
ronment including inflammatory processes associ-
ated with PH in human disease. Therefore, results
obtained on the given animal study must be inter-
preted with these limitations, and future studies are
needed to translate experimental data to clinical
care. Additional comparative studies are also re-
quired to clarify if some of the changes observed
in the developed model of PPH have age-depen-
dent character. Similarly, future prospective exper-
iments should show, which of the observed EHP-
VO-related pathological alterations are reversible
after surgical restoration of portal blood flow.
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Anomauisn: doneuinkosa ghopma nopmanvHoi einepmensii y oimell UKIUKAE 8AICKT MaA 3A2PO3TUGI
01 JHCUmMmsl YCKJIAOHEHHs, W0 NIOKPeCuoe HeoOXIOHICMb NO2IUbIEeH020 BUBYEHHS NAMO2eHeMUYHUX
MEXaHiZMI8, SKI CHpUAIOMb PO36UMKY NAMON02I NeuiHKU, AcOYilio8aHoi 3 0ONEYiHKOBOI (HopMoIo
nopmanvHoi 2inepmensii. Mu manu na memi oyinumu pieni excnpecii K1o408ux MOoNeKyIAPHUX MapKepie
2inokcii, aneiozcenesy, aymogazii ma anonmosy 6 mKaHuHi nedinku nicis 6-micaunoi denopmanizayii
8 po3podneHitl cmabilbHill eKCnepUMeHmanbHitl Mooeni OONeyiHKOB0i NOPMANbHOI 2inepmensii y
camyis wypie-nionimkie. Yacmkogy nepee'sisKy 6opimuoi 6eHu NposoounUu y 4-mudiCHegux camyie
wypis. Yepez 6 micayie 3pa3ku MKAHUHU NEYIHKU WYPI6 3 eKCNepUMEHMANbHOI 2pynu, epynu ncesoo-
ONEepOoBaAHUX MBAPUH | MEAPUH 2PYNU KOHMPOIIO 00CNI0NHCY8aANU Memooom Becmepn-onommuney 0ns
BU3HAYEHHSL PIBHIB OLIKA MAPKeEPI6, N08 A3AHUX 3 NOUKOOICEHHIM NEYIHKU, CNPUYUHEHUM 0ONeUiHKOBOIO
nopmanvbHow cinepmensicro. Yacmkosa 0kar03is 60PIimMHOI 6eHU NIOBUWULA pe2YTAYito hakmopa iHOYKYiT
einoxcii -1la (v 4,67 pasu nopiensano 3 konmponem, p<0,001) ma pisui excnpecii dOinka gpakmopa pocmy
cyounnoeo enoomeniio (v 2,33 pasu nopisuano 3 xoumponem, p<0,001), wo ceiouums npo po3eumox
XpoHuiunoi cinokcii. byno euseneno anomanvno 6ucoki pisHi izoghopm anciocmamuny (v 9,88 pasie
nopigusano 3 konmpoaem, p<0,001), wo 6xazye na oucpeeynayito aneiocenesy. 3HauHa 2inepexcnpecis
kacnaszu-3 (23,4-kpamue 30invuienns nopisuano 3 konmpoiem, p<0,001) e suxonaguoio ¢azoro doxazie
anonmomuynoi cmepmi KknimuH. 3Hauna excnpecia pieua LC3 6xasye Ha HaABHICMb NnepexpecHux
nepewxoo mixc aymoghazielo ma anonmosom, sKi cnpusitoms Qioposnum sminam. I100ii, cnpuuuneni
2INOKCIEI0, NOPYULeHHsL pe2yliayii anziocenes3y, NOCUuleHHs aymogazii ma anonmosy € gpaxmopamu, uo
CRPUAIOMb NOUWKOONCEHHIO NeUiHKU, CHPUYUHEHOMY OONEeYiHKOBOI0 Nopmavholo cinepmensiero. Kpawe
PO3YMIHHS MOHKUX MOJLEKYAPHUX MEXAHIZMIB YI€i namonozii Moice npoKIACmuy Wisx 00 IHHOBAYIUHUX

JIKYBANbHUX NIOX00I8. Copyright: © 2024 by the authors;
licensee USMYJ, Kyiv, Ukraine.
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Abstract: this clinical case report presents a patient diagnosed with a myelodysplastic syndrome
(MDS)/myeloproliferative neoplasm (MPN), specifically myelofibrosis with a deletion of the long arm of
chromosome 5 (del 5q), an exceedingly rare anomaly in chronic myeloproliferative disorders. We per-
formed a thorough analysis of the patient’s clinical, laboratory, and molecular-genetic characteristics
to evaluate their impact on prognosis, treatment decisions, and therapeutic outcomes. After excluding
other genetic abnormalities, the patient was treated with lenalidomide and prednisolone, resulting in
improved clinical and hematological parameters. These findings are consistent with previous studies and
suggest the potential efficacy of lenalidomide in treating patients with MDS/MPN characterized by del
5q, especially when no additional genetic abnormalities are present.

Keywords: Chronic Myeloproliferative Neoplasm; Myelofibrosis; Myelodysplastic Syndromes; Del

5q; Lenalidomide.

Introduction

Myelodysplastic syndrome (MDS)/myeloprolif-
erative neoplasm (MPN) is a heterogeneous group
of clonal myeloid malignancies that exhibit features
of both disease types. Myelodysplastic syndrome/
myeloproliferative neoplasm not otherwise spec-
ified (MDS/MPN-NOS) is a hematologic disorder
characterized by aberrant cellular proliferation and
dysplasia of myelopoiesis, affecting various as-
pects of neoplastic hematopoiesis (Patnaik & Tef-
feri, 2023; Khoury et al., 2022; Moyo et al., 2022;
Meggendorfer et al., 2018). According to the latest
WHO classification in 2022, MDS/MPN-NOS is
clinically characterized by thrombocytosis (>450 x
10°/L) or leukocytosis (>13 x 10°/L), the presence

of cytopenias, and specific molecular features in
tumor cells, including mutations in TET2, NRAS,
RUNXI1, CBL, SETBPI, and ASXL (Patnaik &
Tefferi, 2023; Khoury et al., 2022; Moyo et al.,
2022; Meggendorfer et al., 2018). Giagounidis et al.
(2014) demonstrated that the loss of the long arm
of chromosome 5 (del 5q) represents a complex he-
matologic syndrome involving various pathological
processes, such as aberrant cellular proliferation,
dysplasia of myelopoiesis, disruptions in cellular
signaling pathways, defects in cell cycle regulation,
apoptosis, and disturbances in the bone marrow mi-
croenvironment (Giagounidis et al., 2014). While
the role of genetic anomalies, particularly del 5q,
in the pathogenesis of MDS has been extensively
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studied, research on the underlying mechanisms
driving the development of MDS/MPN-NOS is
ongoing. Investigating molecular markers, genet-
ic variants, and signaling pathways that influence
cellular processes is crucial for understanding the
pathogenesis and for developing new therapeutic
strategies for MDS/MPN-NOS with del 5q.

Aim

To analyze the clinical, laboratory, and molec-
ular-genetic characteristics of MDS/MPN-NOS
with loss of the long arm of chromosome 5 (del 5q)
to determine their impact on prognosis and treat-
ment outcomes.

Clinical Case Description

In October 2023, a 66-year-old female patient,
Mrs. A., presented with complaints of general
weakness, drowsiness, intermittent shortness of
breath during physical exertion, dizziness, night
sweats, and itching of the skin after bathing. The
patient reported experiencing general weakness
and dizziness since July 2023.

Peripheral blood tests revealed the fol-
lowing results: hemoglobin at 67 g/L. (Normal
range(N)-120-140 g/L), erythrocyte count of
1.82 x 10'?/L (N-3.7-4.7x1012/L), leukocyte count
of 4.6 x 10°/L (N-4.0-9.0x109/L), platelet count
of 610 x 10%/L (N-150-450x109/L), with 5% band
neutrophils (N-1-5%), 49% segmented neutrophils
(N-47-70%), 5% eosinophils (N-0.5-5%), 2% ba-
sophils (N-0-1%), 35% lymphocytes (N-20-40%),
and 4% monocytes (N-3-8%). The lactate dehydro-
genase (LDH) level was recorded at 397 U/L (N-
240-480 U/L). An investigation was subsequently
conducted to assess the presence of anemia. An
investigation was conducted to determine the pres-
ence of anemic conditions (Table 1).
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CT scan of the neck, thoracic cavity, abdominal
cavity, and pelvic organs with contrast: no patho-
logical abnormalities were identified.

The patient underwent a bone marrow trepa-
nobiopsy for pathological, cytomorphological,
immunocytological, genetic, and molecular anal-
yses. The results of these studies are described in
Table 2.

According to the NCCN (National Compre-
hensive Cancer Network) and ESMO (Europe-
an Society for Medical Oncology) criteria, the
diagnosis of MPN/MDS-NOS (Myeloprolifera-
tive Neoplasm/Myelodysplastic Syndrome — Not
Otherwise Specified) can be applied to cases ex-
hibiting features of both MPN and MDS but not
fully meeting the criteria for either category. This
includes situations where clinical, histological, cy-
tomorphological, immunocytological, cytogenetic,
and molecular characteristics do not align with the
clearly defined criteria for specific MPN or MDS
diagnoses (Gerds et al., 2022; Vannucchi et al.,
2015). In this case, the diagnosis of MPN/MDS-
NOS was established based on the presence of iso-
lated deletion 5q, which is characteristic of myel-
odysplastic syndromes (MDS), as well as features
of myelofibrosis observed during the pathological
examination of the bone marrow, which are typi-
cal of myeloproliferative neoplasms (MPN). Addi-
tionally, anemia, common to both categories, and
elevated platelet levels, more frequently observed
in MPN, were present.

The absence of additional mutations in this
patient was a significant factor in determining the
prognosis and selecting the appropriate treatment
strategy. This information guided the choice of
lenalidomide as the primary therapeutic agent, as

Table 1. Blood analysis in cases of anemic conditions

Parameters Values Values Reference
Iron 14.9 umol/L 6.6-26 pmol/L
Transferrin 2.13 g/L 2-3.6 g/L
Transferrin
Saturation 27.3% 20-55%
Ferritin 71.10 ng/mL 6-159 ng/mL
Cyanocobalamin 308 pg/mL 180-800 pg/mL
Folic Acid 6.77 ng/mL 3-17 ng/mL
Erythropoietin 87.9 mIU/mL 3.5-17.6 mIU/mL
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Table 2. Results of bone marrow analysis

Research Results

Pathohistological | The bone marrow is hypercellular with evidence of reticulin fibrosis (MF-2), and morpho-
logical changes are consistent with myeloproliferative disorders.

Cytomorphological | Granulopoiesis cells predominate, Blast cells — 2.5%

Cytochemical 'MPO-positive, NSE-normal, Ring sideroblasts-absent.

Immunocytological | Myeloid precursor cells-0.2%, hypogranular granulocytes-48%, monocytes-2%, erythro-
poietic cells-0.3%, demonstrate reduced CD71 expression. Granulocytes exhibit regular
expression of CD55, CD59, CD24. Monocytes demonstrate regular expression of CDS55,
CD59, CD14. Erythrocytes demonstrate regular expression of CD55, CD59.

Cytogenetic Karyotype: 46,XX,del(5)(q14q34)[17]/46,XX[3]

iFISH method

Detected: del 5q31
The following were not detected: del(7q31), monosomy 7, trisomy 8, del(13q14), TP53/
del(17p), del(20q12).

Molecular-genetic

The following mutations were not detected: ASXL1, BCOR, BCORL1, BRAF, BCR:ABL,
CALR, CBL, CEBPA, DNMT3A, ETNK1, ETV6, EZH2, FLT3, FLT3-ITD, GATA2,
GNBI, IDH1, IDH2, JAK2, KRAS, MPL, NF1, NPM1, NRAS, PHF6, PPM1D, PRPFS,
PTEN, PTPN11, RUNXI1, SETBPI1, SF3B1, SRSF2, STAG2, TET2, TP53, U2AFI,

WT1, ZRSR2

1. MPO- myeloperoxidase, 2. NSE — neuron-specific enolase

it is particularly effective in patients with isolated
del 5q without complicating genetic abnormalities.

Given the identified genetic abnormality, a
treatment plan was formulated involving lenali-
domide and prednisone. Lenalidomide, which is
effective for conditions with deletion 5q, was ad-
ministered at a dose of 10 mg from days 1 to 21 of
each cycle with a 7-day break, as it effectively tar-
gets cells with this genetic alteration. Prednisone
was prescribed at doses of 30 mg daily during the
first cycle, 15 mg daily in the second cycle, and
15 mg every other day in the third cycle. Follow-
ing this, the patient received three additional cy-
cles of monotherapy with lenalidomide at a dose
of 10 mg from days 1 to 21 of each cycle with a
7-day break, in accordance with the recommenda-
tions for treating isolated deletion 5q.

Treatment monitoring was conducted accord-
ing to the IWG-MRT and ELN criteria from 2013.
This included evaluating symptom improvement or
resolution, normalization of laboratory parameters,
and analysis of functional criteria, as well as mor-
phological and immunocytological characteristics
of the bone marrow (Gerds et al., 2022; Vannucchi
et al., 2015). The results are presented in Table 3.

Results of treatment monitoring control The
patient’s condition has markedly improved, with

full restoration of her functional capacity; however,
she continues to experience night sweats. In accor-
dance with the NCCN (National Comprehensive
Cancer Network) and ESMO (European Society
for Medical Oncology) guidelines, and based on
the IWG-MRT and ELN criteria from 2013, a par-
tial response has been observed following the com-
pletion of the treatment course (Gerds et al., 2022;
Vannucchi et al., 2015). As a result of this partial
response, maintenance therapy with lenalidomide

Table 3.

Results

Hemoglobin: 134 g/L
Erythrocytes: 4.44 x 10'%/L
Leukocytes: 6.1 x 10°/L
Platelets: 180 x 10°/L
Granulocytes: 44.5%
Lymphocytes: 44.6%
Monocytes: 10.9%

Blast cells: 1.6%. Bone mar-
row: hypocellular. Erythron:
constricted, without rejuvena-
tion. Granulocytic series: Nar-
rowed, with predominance of
mature forms. Lymphocytes:
40.8%

Research

Blood parameters

Cytomorphological
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at a dose of 10 mg daily for 21 days, followed by a
7-day break, has been initiated (Tefferi, 2021).

Discussion

The evaluation of the treatment response in
the patient with MDS/MPN-NOS was conduct-
ed according to the IWG-MRT and ELN criteria
from 2013 and encompassed several key aspects.
Hematological response was assessed based on
the levels of hemoglobin and platelets. Following
treatment, the patient’s hemoglobin level increased
to 134 g/L, meeting the criteria for partial remis-
sion. Additionally, the platelet count normalized to
180 x 10°/L, reflecting positive changes in hema-
tological parameters. Morphological response was
evaluated by the reduction in the percentage of
blast cells in the bone marrow. The patient’s blast
cell count decreased to 1.6%, which aligns with
the criteria for partial remission in MDS/MPN-
NOS. Clinical response was evidenced by a sig-
nificant overall improvement in the patient’s con-
dition, with notable reductions in symptoms such
as weakness and fatigue. Although night sweats
did not fully resolve, the restoration of functional
capacity and enhanced well-being underscore the
positive clinical impact of the treatment.

In selecting the optimal therapy for our patient,
we relied on recommendations from organizations
such as the NCCN (National Comprehensive Can-
cer Network) and ESMO (European Society for
Medical Oncology), as well as the results of previ-
ous studies in patients with MPN with del 5q, both
as a standalone anomaly and in combination with
other anomalies (Gerds et al., 2022; Vannucchi et
al., 2015). For instance, Takahashi et al. studied 939
patients, of whom 8 had del 5q; seven had complex
cytogenetic anomalies, and one had a simple karyo-
type. All had pancytopenia, and lenalidomide treat-
ment was effective in achieving long-lasting hema-
tologic remission in one patient (Takahashi et al.,
2013). Furthermore, Tefferi investigated three cases
of myelofibrosis with del 5q and JAK2 V617F muta-
tion, demonstrating a response to lenalidomide. One
patient achieved complete hematologic and bone
marrow remission, including cytogenetic remission
and JAK2 V617F clone elimination. Two addition-
al patients experienced hematologic response and
partial bone marrow response, though cytogenetic
remission was not achieved (Tefferi, 2021). In 2006,
Quintas-Cardama et al. treated 40 patients with my-

ISSN 2786-6661
eISSN 2786-667X

elofibrosis and del 5q using combined therapy with
lenalidomide and prednisolone. Lenalidomide was
administered at 10 mg daily for 21 days with a 7-day
break for 6 months, and prednisolone was given at
varying doses across three courses. This regimen re-
sulted in partial response in three patients and clini-
cal improvement in nine patients, lasting on average
for 18 months (Cervantes, 2014).

Considering the results of previous studies and
the specific characteristics of our patient’s condi-
tion, the selected therapy aimed to achieve the most
favorable outcome, particularly in the presence of
myelofibrosis and del 5q. The observed partial re-
sponse justifies the continuation of treatment with
lenalidomide, aiming for more sustained remission.

Conclusions

Based on the findings from our clinical case and
a detailed review of the literature on the manage-
ment of MDS/MPN-NOS with del 5q, it is evident
that lenalidomide exhibits a significant therapeutic
benefit for patients with this condition, especially
when del 5q is the exclusive genetic abnormality.
The clinical and hematological improvements ob-
served in our patient align with those reported in
previous studies, reinforcing the efficacy of lena-
lidomide as an effective treatment modality. Thus,
lenalidomide emerges as a promising therapeutic
strategy for patients with MDS/MPN-NOS charac-
terized by del 5q, aiming to achieve more durable
and favorable clinical outcomes.

Financing

The investigation of this clinical case did not re-
ceive any specific grants from financial institutions
in the public, commercial, or non-profit sectors.

Conflicts of Interest

There were no conflicts of interest during the
conduct of the study.

Consent to publication

The patient provided consent for the publica-
tion prior to the writing of this case report.

ORCID ID and Autor contributions

0009-0002-0703-8602 (A, B, C, D) Khurdepa
Kateryna

0000-0002-4696-0301 (A, C, E, F) Karnabeda
Oksana

A — Research concept and design, B — Collec-
tion and/or assembly of data, C — Data analysis and
interpretation, D — Writing the article, E — Critical
revision of the article, F -Final approval of article

Ukrainian scientific medical youth journal, 2024, Issue 3 (149)

http://mmj.nmuofficial.com

78


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://orcid.org/0009-0002-0703-8602
https://orcid.org/0000-0002-4696-0301

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 3 (149), 2024 eISSN 2786-667X

Creative Commons «Attribution» 4.0

REFERENCES

Francisco Cervantes; How [ treat myelofibrosis. Blood 2014; 124 (17): 2635-2642. https://doi.org/10.1182/
blood-2014-07-575373

Gerds, A. T., Gotlib, J., Ali, H., Bose, P., Dunbar, A., Elshoury, A., George, T. 1., Gundabolu, K., Hexner, E., Hobbs, G. S.,
Jain, T., Jamieson, C., Kaesberg, P. R., Kuykendall, A. T., Madanat, Y., McMahon, B., Mohan, S. R., Nadiminti, K. V., Oh, S.,
Pardanani, A., ... Hochstetler, C. (2022). Myeloproliferative Neoplasms, Version 3.2022, NCCN Clinical Practice Guidelines
in Oncology. Journal of the National Comprehensive Cancer Network: JINCCN, 20(9), 1033—-1062. https://doi.org/10.6004/
jncen.2022.0046

Giagounidis, A., Mufti, G. J., Fenaux, P., Germing, U., List, A., & MacBeth, K. J. (2014). Lenalidomide as a disease-mod-
ifying agent in patients with del(5q) myelodysplastic syndromes: linking mechanism of action to clinical outcomes. Annals of
hematology, 93(1), 1-11. https://doi.org/10.1007/s00277-013-1863-5

Khoury, J. D., Solary, E., Abla, O., Akkari, Y., Alaggio, R., Apperley, J. F., Bejar, R., Berti, E., Busque, L., Chan, J. K. C,,
Chen, W., Chen, X., Chng, W. J., Choi, J. K., Colmenero, 1., Coupland, S. E., Cross, N. C. P, De Jong, D., Elghetany, M. T.,
Takahashi, E., ... Hochhaus, A. (2022). The 5th edition of the World Health Organization Classification of Haematolymphoid
Tumours: Myeloid and Histiocytic/Dendritic Neoplasms. Leukemia, 36(7), 1703—1719. https://doi.org/10.1038/s41375-022-
01613-1

Meggendorfer, M., Jeromin, S., Haferlach, C., Kern, W., & Haferlach, T. (2018). The mutational landscape of 18 in-
vestigated genes clearly separates four subtypes of myelodysplastic/myeloproliferative neoplasms. Haematologica, 103(5),
€192—e195. https://doi.org/10.3324/haematol.2017.183160

Moyo, T. K., Mendler, J. H., Itzykson, R., Kishtagari, A., Solary, E., Seegmiller, A. C., Gerds, A. T., Ayers, G. D., Dezern,
A. E., Nazha, A., Valent, P., van de Loosdrecht, A. A., Onida, F., Pleyer, L., Cirici, B. X., Tibes, R., Geissler, K., Komrokji,
R. S., Zhang, J., Germing, U., ... MDS/MPN International Working Group (2022). The ABNL-MARRO 001 study: a phase
1-2 study of randomly allocated active myeloid target compound combinations in MDS/MPN overlap syndromes. BMC can-
cer, 22(1), 1013. https://doi.org/10.1186/s12885-022-10073-w

Patnaik, M. M., & Tefferi, A. (2023). Atypical chronic myeloid leukemia and myelodysplastic/myeloproliferative neo-
plasm, not otherwise specified: 2023 update on diagnosis, risk stratification, and management. American journal of hematol-
ogy, 98(4), 681-689. https://doi.org/10.1002/ajh.26828

Takahashi, K., Cortes, J., Pierce, S., Abruzzo, L., Kantarjian, H., & Verstovsek, S. (2013). Chromosome 5q deletion is ex-
tremely rare in patients with myelofibrosis. Leukemia research, 37(5), 552-555. https://doi.org/10.1016/j.leukres.2013.01.003

Tefferi A. Primary myelofibrosis: 2021 update on diagnosis, risk-stratification and management. American journal of
hematology, 96(1), 145-162. https://doi.org/10.1002/ajh.26050

Vannucchi, A. M., Barbui, T., Cervantes, F., Harrison, C., Kiladjian, J. J., Kroger, N., Thiele, J., Buske, C., & ESMO
Guidelines Committee (2015). Philadelphia chromosome-negative chronic myeloproliferative neoplasms: ESMO Clinical
Practice Guidelines for diagnosis, treatment and follow-up. Annals of oncology: official journal of the European Society for
Medical Oncology, 26 Suppl 5, v85—v99. https://doi.org/10.1093/annonc/mdv203

Mienomuciiacrnunnid cuaapom (MIC)/MienonposaidpeparnBHa Heomiasis
(MIIH) 3 BTpaToio ¢pparmeHTy A0Broro mieda xpomocomu 5 (del 5q):
KuiHiyHni BUNIAI0K Ta NEPCHEeKTUBH JiKyBAHHS

Xypaena Karepuna', Kapnatena Oxcana’

'HamionansHuUi HAyKOBHUH LEHTP paialliitHol MeIMIIMHN, OHKOJIOTIT Ta remarosorii HAMH
Vkpainu, Kuis, Ykpaina

> HamionanpHuit Mmeanunuii yaisepeuteT iMeni O.0. boromonsiis, Kuis, Ykpaina
Adress for correspondence:
Khurdepa Kateryna

E-mail: khurdepa.katerina@gmail.com

Anomauyia: yeu  KIHIYHULL ~ BUNAOOK  NPeOCMABIAE  NAYIEHMA,  O0IACHOCMOBAHO20 3
mienooucniacmuynum  cunopomom (MDS)/mienonponighepamuenoro neonnasicio (MPN), 30kpema

Ukrainian scientific medical youth journal, 2024, Issue 3 (149)
http://mmj.nmuofficial.com

79


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://doi.org/10.1182/blood-2014-07-575373
https://doi.org/10.1182/blood-2014-07-575373
https://doi.org/10.6004/jnccn.2022.0046
https://doi.org/10.6004/jnccn.2022.0046
https://doi.org/10.1007/s00277-013-1863-5
https://doi.org/10.1038/s41375-022-01613-1
https://doi.org/10.1038/s41375-022-01613-1
https://doi.org/10.3324/haematol.2017.183160
https://doi.org/10.1186/s12885-022-10073-w
https://doi.org/10.1002/ajh.26828
https://doi.org/10.1016/j.leukres.2013.01.003
https://doi.org/10.1002/ajh.26050
https://doi.org/10.1093/annonc/mdv203
mailto:khurdepa.katerina%40gmail.com?subject=

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 3 (149), 2024 eISSN 2786-667X

Creative Commons «Attribution» 4.0

Mienoghibpozom 3 deneyiero 0082020 pykasa xpomocomu S (del 5q), Had3suualino pioKiCHOW AHOMANIEN Y
XponiyHux mienonponigepamusnux posnaoax. Mu nposenu demanvhutl aHAI3 KITHIYHUX, 1AO0PAMOPHUX
ma MOoNeKyIAPHO-2eHeMUYHUX XAPAKMEePUCMUK nayieHma Os OYiHKU iX 6NAUBY HA NPOSHO3, PilleHHs
Wooo NKy8aHHs ma mepaneemuyti pesyromamu. Ilicis 6UKIIOYEHHS THUWUX 2eHEMUYHUX AHOMANIl
nayicHm ompumas iiKy8aHHs JeHAIi00MIiOOM I NPEOHI30I0HOM, WO NPU3BENO 00 NHOKPAUJeHHSL KITHIUHUX
i 2emamonociynux napamempis. Li pezynomamu 8ionogioaioms nonepeonim 00CII0ONCeHHAM i 8KA3YI0Mb
Ha NOMeHYiuHY eheKmusHicmo ieHanioomioy npu nikyeauri nayicumis 3 MDS/MPN, xapaxmepnux 0
del 5q, ocobnueo xonu 8idcymmi 000amKo8i ceHemMudHi AHOMAIL.

KurouoBi ciioBa: xponiuna mienonpomideparuBHa Heormasis, Mi€nohiopo3, MIETOIUCTUIACTHYHUN
cunzpom, del 5q, nenamigomin.
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IToOynoBa nepconigikoBaHoi mporpamm peadijgitamii ocio

JAPYTOro 3pijioro Biky XBOpHX Ha HYKPOBHIl aiadeT 2-ro TUILY
cepeaHboi GOpMHU BAKKOCTI

CopsenkoBa Ouena', CuuoB Cepriii’, Haymenxo Haramnis?®

"Marictp 2 kypcy, kadeapu 6i00e3meKH i 310poB’ s monuan, HarioHanbHui TeXHIYHH
yHiBepcuTeT Ykpainu «KuiBchkuil momitexHiunuil iHcTuTyT iMeHi Iropst Cikopcskoro» M.KuiB,
VYkpaina

2 JI.mem.H., mpodecop kad. 6i00e3nek 1 3M0poB’s iroauHN HarioHanbHUA TEXHIYHUA YHIBEPCUTET
Vkpainu «KuiBcbkuii momitexHiuHui iHCTUTYT iMeHi Iropst Cikopebkoro» M.KuiB, Ykpaina

3K.mcux.H., A01eHT Kad. 6i00e3neku i 310poB’s moanHu HamioHanbHU# TEXHIYHKI YHIBEPCUTET
VYkpainn «KuiBcbkuil nonitexHigauii iHcTutyT iMeHi Iropst Cikopeskoro» M.KuiB, Ykpaina

Adress for correspondence:
Bilodid Vladyslav

E-mail: nata_nau(@ukr.net
+380676930190

Anomauia: 3a oanumu BOO3, matixce 422 minviionu arooeti y 6Cbomy C8imi X80pitomb HA YYKPOBULL
diabem, a 1,5 minviiona cmepmeti wopoxy 6e3nocepedrHbo no8 sa3aHi 3 Yum 3axeoprogannim. donosiku
OLIbUL CXUNLHI 00 PO3BUMKY YYKPOB02O Olabemy 2-20 mMuny, NOPIGHAHO 3 HcinKamu. Ak esaxicaioms 6ueHi
3 Vuieepcumemy Cxionoi Qinnsanoii, ye modce 6ymu nog sa3aHo 3 mum, wjo 40108I4Ull OP2aHi3M Olibule
HaKonuyye 3aiza, Hidxic scinoyuti. Haomipre Hakonuuenns 3a1iza € i0omMum paxmopom pusuxy po3eumxy
UYKp0Bo2o diabemy 2-20 muny npu CHAOKO8OM) 2eMOXPOMAMO3i — po31aoi, AKUL 3MYULYE MLNO NOTUHAMU
Haomo bazamo 3aniza i3 npodykmis. B Vipaini 3agixcosano nonad 1 minviion unaokis yykpogozo
Oiabemy, i 2n00anbHA KiNbKICMb X8OPUX HA Y0 X60pody nepesuuye 140 minviionie ocib. 3okpema,
oinvwicmo 3 Hux (85-90%) maroms diacnos yykposozo diabemy 2 muny (Ykpaina ne 6uHAmMOK, 3 OLNbWL
Hidie 793 mucauamu ocib, wo cmpadicoaroms 8i0 ybo2o muny oiabemy, wo cknaoae 86,7% 6i0 3azanvHoi
kinokocmi) (BBC NEWS Vkpaina, 2023). Asmopamu 6y10 po3pobieHo asmopcovKy npozpamy @izuyHoi
mepanii 01131 0ci6 2 3pinoeo GiKy, AKi X60piloms HA YyKposutl diabem 0py2020 Muny cepeoHb020 CHiyneHs.
8avickocmi, W0 8KIYALA 3ACMOCYBAHHA KiHesiomepanii, macaoicy, ¢iziomepanii, mexanomepanii ma
oiemomepanii. Ilicns nposedennss 0aHoi npoepamu, nayieHmam Cnocmepieanrocs 3HayHe NOKpaujeHHs
@yHKYioHAIbHO20 Ma i3i010214HO20 CIMAHY 0P2aHI3MY, A MaKodic axocmi xcumms. Piziomepanesmuymi
3acobu 3aCMoCo8y8ANUCH 3 MEMOI0 3HUNCEHHS YYKPY 8 KPO8I, NPOINaKmuku yCKIaoHenb NPu YyKPOBOMY
Oiabemi 2 muny cepedHvoi eaxckocmi. Pezynbmamu nposedenux 0ocniodxcenb 6Ka3yloms HA me, WO
BUKOPUCIAHHS 3ANPONOHOBAHOI A8MOPCLKOI npoepamu QizuyHoi mepanii 018 0cib6 NOXun02o0 6iKy,
AKI MArms 8axCKicmv Yykpoeo2o diabemy 2 muny, € Oinbul eghekmueHum 0iisi 8i0HOBNIEHHS IXHbO2O
GyHKYiOHANLHO20 CMAHY, HIdC 3A2ANbHONPUIHAMA Npocpama yenmpy xinesiomepanii « Cnuna +». Lei
BUCHOBOK 3p00NIeHO HA NIOCMABI OYIHKU NOKA3HUKIB 3HUMCEHHS YYKPY 8 KPOGi, MACU mila ma OYiHKU
aKkocmi ocummsi 3a onumysanoHukom SF-12.
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KarouoBi cioBa: 1mykpoBuii miabert, mietoteparis, MikHapoaHa kinacudikamis (yHKIIOHYBaHHS,
Macax, 3I0poB’s, (i3udyHa Teparmis, peaOimitaris, OloMexaHika, MeXaHOTEpamis, KiHe3loTeparis,
1HIMBIAyalbHa porpaMa peadiniTarii, TeXHi4H1 3aco0u peabimiTarii.

Beryn

IlykpoBuii giabet € HalHOIIBII PO3MOBCIOHKE-
HOI0 CHJIOKPHHHOIO TATOJIOTIEI0 Cepei Tparie-
30aTHOrO HaceseHHs. YOooBIKM OUIBII CXWIBHI
JI0 PO3BHUTKY Jia0eTy 2-TO THIY, MOPIBHSHO 3
KIHKaMH. SIK BBa)KalOTh BYCHI 3 YHIBEPCUTETY
Cxinnoi ®iunsHAll, e Moke OyTH TMOB’SI3aHO 3
THUM, 1[0 YOJIOBIYUI OpraHi3M OiNbIlle HAKOTIUYYE
3amiza, HiX kiHOuMd. HaamipHe HakommueHHS
3aji3a € BiJOMHUM (aKTOPOM PHU3UKY PO3BUTKY
IyKpOBOTO AiabeTy 2-To THIy MpPU CMAJAKOBOMY
reMOXpOMaro3i — po3naii, IKUi 3MyIIIye TiJIO Mo-
IIMHATU HAATO Oararo 3aji3a i3 mpoaykris. [lpu
IIOMY KUTBKICTh XBOPUX HEIEPEPBHO 3POCTAE Y
BCIX KpaiHax, II0 CBIAYUTH MPO TIOOATBHY TO-
MIUPEHicTh mykpoBoro miadery (L) y cyuacHo-
My cBiTi. [Ipotsirom octannix 10 pokiB B YkpaiHi
CIIOCTEPIraeThCcsl 30UTBIICHHS Y 2,5 pa3u Mokas-
HUKa CMEPTHOCTI BiJl 3aXBOPIOBAHb, MOB’SI3aHUX
13 BUCOKHMM piBHEM IITIOKO3U B KpoBi. ¥ 2021 porri
s 1udpa ckiana BKe 58 TucsS4 BUMAAKIB. 3ria-
Ho 3 [liaGetnunum atnacom-2021, y kpaini Hapasi
npoxuBae 2,3 MiabHOHA JIFOEH 13 J1arHO30M 11y-
KpOBOTO fiabeTy i Maiike MUTbIOH He 3HAIOTh PO
CBiif miarno3. 3a nanuMu BeecBiTHBOT oprauizarii
OXOPOHHM 37I0pPOB’s1, Maike 422 MiTbHOHU JIONeH
Yy BCbOMY CBITI XBOPIIOTh Ha I[yKpOBHi Aia0eT, a
1,5 MminpiioHa cMepTeil MOpOoKy Oe3rmocepenHbo
OB’ s13aH1 3 UM 3axBoproBaHHsM. [IpoTe, Bimamo-
BIJIHO JI0 JCSKUX JOCIIHKEeHb, (DAKTUYHA TTOIIH-
penicts LI/ B cepeqapoMy B 3-4 pasu BUIIA, HIXK
odiIiiHO 3apeecTpoBaHa, OCKUIBKH KIUIBKICTh
oci0 i3 MPUXOBAaHUM Ta HEIIarHOCTOBAHUM Jia-
6eToM cTaHOBUTH NMpuOIU3HO 1:2,5:3 mopiBHIHO
3 3apeeCTPOBAHMMHU BUMAAKaMH. MeIuko-co-
mianbHe 3Ha4eHHS 1) BW3HAuaeThCsAd HE JIMINE
HOTO BEJIHMKOIO TIOMIMPEHICTIO Ta TEHACHIIIEIO 10
MOJATBIIOTO 301TBIIEHHS KITBKOCTI XBOPHX, IO
30epiraeTbes (KOXKHI 15 poKiB KUIBKICTh XBOPHX 3
[/ moaBOOETHCS ), aJie 1 MIKOI0T0, SIKY BiH 3aBJIa€
CYCIIUTBCTBY SIK XpOHIUHE 3axBoproBaHHsA. Oco0-
JIUBO 1€ CTOCYETHCS MATONOT1{ cepleBO-CyIUHHOI
cuctemu nipu LIJ], 1110 € TOIOBHOIO MPUYUHOIO 1H-
BaJIITHOCT1 Ta CMEPTHOCTI cepell XBOPUX. 3TiAHO

3 YHCJICHHUMH AOCIIIKeHHSIMU, 75% 3araibHOi
cMepTHOCTI cepen xBopux Ha LJ] mpumanae Ha
CMEpTHICTh BiJl CEpLEBO-CYIUHHUX 3aXBOPIO-
BaHb. (I'puryc I. M. (2018).

Tak, pu3uK po3BUTKY 1H(pApPKTy MioKapaa Ta
1IIEMIYHOTO 1HCYJBTY Yy MAlli€HTIB 3 IIYKpPOBUM
niabeToM, 30UTBITYETHCS B 2-3 pasu, MOPIBHIHO
31 37J0pOBUMH O0co0amMu TOTO X BiKy. LlykpoBuit
JiabeT € ONHIEI 3 OCHOBHUX IMPHUYHMH YCKJIa-
HEHb, TaKUX SK CJINOTa, aMITyTallis KiHIIBOK,
XpOHIYHA HHUPKOBAa HEJOCTATHICTh, a TaKOX
CIpHsIE PAHHHOMY PO3BUTKY Ta MPOTPECyBaHHIO
aTepoCKJIepo3y, BKIIOUAIOUM MOpa3Ky KOpoHap-
HUX, LepeOpa’bHUX 1 MepUPEPUIHUX apTEpii.
(I'yposa A.IL. 2017).

VY xBopux Ha L1/], BUpa3koBi ypaxxeHHS HIX-
HIX KIHIIBOK € HAWIOIIMPEHILIOW MPUYUHOIO iX
rocriTanizaiii Ta TpUBaJoro nepeOyBaHHS B Jii-
kapHi. Yactota ammyTaiii HHXKHIX KIHI[IBOK Yy
IIUX TarieHTiB nepepumye y 20 pasiB aHAJIOTI4-
HUW TOKa3HUK y OCi0 TOro kX BiKy 0e3 mialeTy.
Bzaramni, Big 1’ ITUIECATH 4O CIMIECSATH BiICOTKIB
yCIX aMITyTaIliil HUKHIX KiHI[IBOK, HE MOB’sI3aHIX
13 TpaBMOIO, Bi10yBa€eThcs y narieHTis 3 LI/1.

besymoBHO, ycmimHa npogilakTHKa CeplieBo-
CYIMHHUX YCKIAJIHCHb 3aJICKUTh HE TUIBKH BiJ
e(eKTUBHOCTI METUYHOTO JIIKyBaHHS IIyKPOBOTO
niabeTy, CBOEYaCHOTO KOHTPOJIIO Ta KOPEKIlli Me-
Ta0OJIIYHUX MOPYIIEHb, aJIe TAKOXK 1 B1J] HAJICKHOT
MEIMYHOI Ta COLIANBbHOT pealimiTallii mai€eHTiB.
BaxxnuBo oOIiHIOBaTH TMpane3aTHICTh JTIOIWHA
Ta, 3a HEOOXIJHOCTI, BCTAHOBJIIOBATH 1HBAJI[I-
HICTh, 100 3a0€3MeunTH HEOOXiAHI YMOBH JIst
MOJAIBIIOTO JIIKYBaHHs Ta MPOQIIAKTUKU 1 MPO-
rpecyBanHs yckianneHs (T. bakamiok ta iH. 2022,
['puryc I. M. 2018).

CrpykTypa i1HBaJiAHOCTI BHACHIIJOK €HJO-
KPUHHUX 3aXBOPIOBaHb CTaOUIBHO 3pOCTae, Ie-
peBaxkno uepes LI/1. [Ipotsrom octanHiX 5 poKiB
B Ykpaini 45 133 moauHH BHEpIIe OTpUMATU
CTaTyC 1HBaJIJ1a Yepe3 eHJOKPUHHI 3aXBOPIOBAH-
Hs, 3 HUX 33 845 ocib (75%) mamu giaraos LI/I.
VY cTpyKTypi 1HBaJliTHOCTI 3a BIKOM IepeBaka-
I0Th 0COOM Mpale3naTHoro BiKy: 10 39 pokiB —
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27%, xiuku Big 40 1o 55 pokiB 1 omoBiku Bix 40
10 60 pokiB — BignmoBigHO 49% 1 54%. Cepenus
YyacTKa BIIEpIlle BCTAHOBJICHUX BUIAJIKIB 1HBAI I~
HoCTi B YkpaiHi ctanoButh 0,6%.

OnHi€ero 3 HaWOUIBII aKTyaJIbHUX TMPOOIEM,
CIpSIMOBAaHUX Ha TOJIMIICHHS JOMOMOTH Hace-
JeHHIO YKpaiHW, € pealumiTarlis XBOPHX Ha ITy-
kpoBuid miaber. [lutanus peaOimitamii XBOpHX
Ha [/l 3ayMImaroThCsl BaXKIMBUMHU SIK Y BCHOMY
CBITI, TaK 1 B YkpaiHi. TakuM 4nHOM BHCOKa MO-
mupenicTs 11/, Bemnka KUTbKICTB JIETATbHUX BH-
MaJKiB Ta pPaHHS 1HBaJIIU3AIS TPare3IaTHOTO
HACEJICHHS MiAKPECIIOITh 3HAYMMICTh HAyKOBHX
Ta MPAaKTUYHUX AOCTIKEHb JJIs pPO3POOKU HO-
BUX, e(DEeKTUBHHX METOJIIB JIIKyBaHHS Ta 1HIUBI-
IyaJbHUX Mporpam peabimiTamii Ha pi3HUX eTa-
max XBOpPOOHW: aMOyJIaTOpHOMY, CTalliOHAPHOMY
Ta CAHATOPHO-KYPOPTHOMY.

Jliia nepcoHamizauii nporpamMu (Gpi3u4Hoi pe-
abumiTalii MmamieHT 3 I[yKPOBHM Jia0ETOM I10-
BHHEH TPOWUTH KOMIUIEKCHE OOCTEXEeHHs, 1100
OLIIHUTU MOTO CTaH 3a HACTYITHUMHU KPUTEPISIMHU:
CTYIIiHB TSHKKOCTI Ta komnencaii LI/1, HasBHICTh
ycknanHens I[J] Ta iXHIO TSDKKICTh, HasBHICTH
CYNYTHIX 3aXBOpIOBaHb, (DYHKIIOHAJIBHUI CTaH
CEepIIeBO-CYIMHHOI CHCTEMH, PiIBEHb TPEHOBAHO-
CTi Talli€HTa, a TaKOX aJICKBAaTHICTh peakiiii Ha
¢iznune HaBanTaxkeHHs (Bepuuropoacekwii B.C.
Ta iH. 2018).

Bupimennst 6arateox mnpo0Oiem, MoB’s3aHUX
3 /I, monsrae y mpoBeAeHHI KOMILIEKCHOI (i-
3U4YHOI Tepamii Ta 3aCTOCyBaHHI MYJIBTHUAMCILIHU-
IUTIHAPHOTO MiAXO0Ay A0 peabinmiTalii MaiieHTiB,
o crpaxnatots Ha /] 2 tuny (Bepuuropon-
cekuit B.C. Ta in. 2018).

Perynspui ¥ cuctemaTuuHi 3aHATTS (i3UYHI
BIIPaBH JIOTIOMAraroTh 3MEHIIUTH PU3UK PO3BHUT-
Ky CEpICBO-CYJIMHHUX 3aXBOPIOBaHb, I1HCYIIb-
TiB Ta 1HImMX yckiaagHeHsb L[J]. Bonu cnpusiors
KOHTPOJIIO PIBHS IVIIKEMIi Ta MOXYTb 3MEHILHU-
TH TIOTpeOy B mpuiiomi iikiB. Di3uyHI HaBaHTa-
JKEHHSI, aKTUBHO BIUIMBAIOYM HA PiBEHb TITKEMIi,
MOXYTh OyTH €(EeKTUBHUM METOJOM JiKyBaHHS
I/l npu pocTarHiid KOMIIEHcCallii 3aXBOPIOBAHHS
(Oleksandr Hloba esc. 2023).

JlikyBanbHi 3aHATTS 3 KiHE30Teparii mpu3Ha-
YaloThCsl 1HAWBITYalTbHO, BPaXOBYIOYH CTYIIIHB
TsokkocTi L[, V nerkoMmy cTymneHro 3acCTOCOBY-
I0ThCS 3arajlbHOpPO3BHMBAIOYl, JUXaJbHI Ta pPO3-

ISSN 2786-6661
eISSN 2786-667X

c1almoroul  BIIpaBU  JIIKYBaJbHOI TIMHACTHKHU
TpuBamictio 30-45 XBUIMH 3 THTEHCUBHICTIO 60-
65%. Pyxu BUKOHYIOTbCS MOBUIBHO Ta 3 CEpel-
HBOIO IIBUJIKICTIO IIBHUAKICTIO 3 IIOBHOI aMILII-
TYAOIO AJis 3a0e3MeueHHs] TOMIPHOTO (Pi3UYHOTO
HaBaHTAXCHHS, 110 CIPHUSE ONTHMAJIbHOMY 3a-
CBOEHHIO INIFOKO3U Ta 1i IIOBHOMY 3TOPSHHIO Y
M’s3aXx. [lamieHTaM pEeKOMEHAYETbCS PaHKOBA
ririeHiyHa TiMHACTHKa, MPOTYJSHKU Ha BiJCTaHb
Bix 2-3 mo 10-12 kM, Typu3M, JIHXKi, BECITyBaHHS,
IUTaBaHHS, pyXJMB1 irpu. Bapro yHukaru BrpaB
31 3HAYHUM (DI3MYHUM HaBaHTA)KEHHSIM Ta BIIPaB,
10 BUMAararTh BEJIMKOIO MIBUIKICHOTO ado CH-
JIOBOTO HAIpy>KE€HHS, K1 MOXYTh NPU3BECTH 10
HEMpONOPLIHHOIO HAKOMUYEHHS KMCHIO Ta aHa-
epoOHUX MpOLECIB Yy M’s3aX Ta HE 3HUXKYIOTh
piBeHb moko3u B kpoBi (I'puryc 1. M. (2018),
I'yposa A.L. (2017).

V¥ Bunanky L] 2 Tuny cepenHboro CTyIneHro
TSDKKOCTI  TPHBAJICTh JIIKYBaJbHOI TiMHACTH-
K1 ckiagace 25-30 XBHIMH, 1 IIUIBHICTG 3aHSITH
ctaHoBUTh 30-40%. 3aHATTS BKIIOYAKOTH BIIpa-
BH 3 MajiOl0 Ta MOMIPHOIO IHTEHCHUBHICTIO IS
BCIX M S130BHX I'pyIl, 3 (POKYCOM Ha NOKpAILEHHS
GbyHKIIIH ceplieBO-CyIMHHOI, JUXaIbHOI Ta TpaB-
Hoi cucteM. KpiM TOro, peKOMeH1ye€ThCsl PaHKO-
Ba Tiri€HiyHa TIMHACTHUKA Ta X0Ab0a Ha 2-7 KM.
[Tpu anexBaTHOMY HaBaHTAXXEHH1 CIIOCTEPIra€Th-
Csl 3HIDKCHHS PIBHS TJIIOKO3U B KpOBi — 3a Mix-
HapOIHOIO Kiacudikariero GyHKIIIOHYBaHHS, 00-
MEXEHHS KUTTEAIIIbHOCTI Ta 3710poB’ st (MKD).

[Tpu Baxkkomy ctynento Tspkkocti L] Tepa-
MEBTUYHI BIPABH MPOBOIATHCS BIAMOBITHO 10
METOJIMKH, 1110 BUKOPUCTOBYETHCS /1151 XBOPHUX Ha
3aXBOPIOBaHHS CEepLEBO-CYIUHHOI cucteMu. [1ig
yac peabumitamii (i3uuHi HaBaHTaKEHHs 30171b-
HIYIOTHCSI IOCTYTIOBO Ta OOEPEKHO 1 HE MepPeBU-
mytoTh noMipHicts (Maptumms O.0. 2018).

Jlnst XBopHX Ha j1ia0eT 2 THITy peKOMEH Ty €ThCS
HPOBOJMTH CEAHCH JIKyBaJbHOI TIMHACTHKU TPH-
BasticTio 20-30 XBUJIMH, 3 HOCTYIOBUM 30UIBIIEH-
HSM 3arajbHOr0 HaBaHTAXEHHS. BHKOpUCTOBY-
I0ThCS TIMHACTHYHI BIIPAaBH 3 JI030BaHOIO CHIIOBOIO
HAIpyTrol0, epryloun 3 JUXaJbHUMU BIPaBaMH, 3
PO3MO/IIIOM HAaBaHTAKEHHS Ha Pi3HI M S30Bi TPy-
¥ 711 YHUKHEHHS TIePeBaHTaXXEHHsI. 3aCTOCOBY-
I0TbCS BIIPAaBU Y PI3HUX MO3MLIAX TiJa, TAKUX SIK
CTOSIYM a00 CIIUPAIOYKCh HAa TIMHACTUYHY CTIHKY,
OTIOpHI BIPaBH, MEPEKHUIAHHS Me100JI1a TOIIIO.
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Jlo3yBaHHs (Di3MYHUX HAaBaHTAKEHb KOHTPO-
JIFOETHCS 3a 3T1AHO CAMOIIOYYTTS, PiBHA TIIIOKO3H,
MacH Tila Ta IHIUX 00 €KTUBHUMU MOKa3HUKa-
MU. 3aHATTS 3 KiHe30Teparlii IPOBOAATHCS HE pa-
Hillle, HXK Yepe3 TOAMHY Micis IPUHOMY THCYIIHY
Ta JIETKOTO CHifaHKy. IlamieHT MOBUHEH 3HATH,
0 y BUMAAKYy BUHUKHEHHS TOJIOMY, CIaOKOCTI
YH TPEMTIHHS PYK M1/ 9ac 3aHATh a00 Micisl HUX,
HEOOX1JTHO BXKHUTU 1-2 MIMAaTOYKHU LYKpY Ta MpHU-
3yNUHUTH 3aHATTA. BiTHOBICHHS MOXXITMBE TTiCIIS
3HUKHEHHSI TIIOTITIKeMIi Ha HACTYITHUM JICHb, alie
HaBaHTaXeHHsA MOBUHHO OyTtu 3MeHmeHe (box-
Hapa I1. M. 2019).

[Ipu3HaueHHs Ta npaBWIbHUI MiAOip KOMII-
Jekcy KiHnesoreparii ((pi3MYHMX BIIpaB) Ui Ma-
miedTa 3 1/l € BaxJIMBUM Ta BIAIOBiZAIbHUM
3aBJaHHSAM HE TUIBKH JUIS (PI3UYHOTO TEparneBTa,
aJe i ISl eHIOKpUHoJIora, TeparneBTa Tomo (Kai-
mukoB. C. A. Ta i1. 2017).

VY cyuacHill (i3uuHIN Tepamnii IHUPOKO 3aCTo-
COBYIOTh TEXHIYHI 3aCO0M.

TpeHaxkxepy BUKOPHCTOBYIOTBHCS 3 PI3HUMHU
LITSAMU: TSI MOHITOPUHTY TIPOIIECY BiTHOBICHHS
(miarHOCTHYH1 IPUCTPOT), AJISl BITHOBIEHHS KOH-
KPETHHX €TaIiB JIOBUIBHUX PyXiB (MIATPUMYIOUN
Ta (iKCyrouM), ISl HAJAAHHS JT030BAHOTO MEXa-
HIYHOTO HABaHTAXEHHS MiJ Yac pyxy (TpeHy-
BaHHs). KoMOiHOBaHI TPUCTPOI BHKOHYIOTH YCi
uiesraaani gpynkuii (Jlsmic M. O. ta 11.2021).

TexHiuH1 3ac00M MPU BUKOPUCTAHHI B MeXa-
HOTepaIlii at0Th 3MOTY TOYHO J103yBaTH (izuuHe
HAaBaHTA)XCHHS Ta MPOBOAWTH HAIPABICHY IO
Ha BU3HAYEHI M’S30B1 IPYIIU 3a TOTIOMOTOIO Tpe-
Ha)XepiB, sIKl BIUIMBAIOTh HA CEPLIEBO-CYAMHHY,
JIMXaJIbHY, HEPBOBY CUCTEMH Ta OMOPHO-PYXOBUI
anapar (Muxaitnosceka H. C. 2021).

AHai3 HayKOBO-METOAWYHOI JiTeparypu Ta
MPAKTUYHUX JTOCITIDKCHb BITYM3HSIHHUX 1 3apy-
ODKHMX CIEIIaTICTIB TIATBEPAUB BAXKIUBICTH
¢13uuHOI Tepamii y BIAHOBJIEHHI JIIOAEH XBOPUX
Ha IYKpOBUH Nia0eT 2 TUIY, /10 3alIPOTIOHOBAHO1
nporpamMu peadimiTalii J101aHO HOBITHI 3aco0u
¢bi3uuHO1 Teparmii: 6iroBy nopixkkKy Aqquatix, Be-
notpeHaxepu, Gait Trainer 2, axBaTpeHa)kepu
Aqquatix, Tpenaxxep HUR, tpenaxep «OCHO-
BA» (Oleksandr Kryvyakin, esc. 2023), meToau-
Ky CKaHIMHABCHKOi XOJbOH, sIKa MO3BOJISAE Tij-
TpUMyBaTH (PYyHKI[IOHATBHUN CTaH 3 IYKPOBUM
niabeToM 2 THIy.
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Mera

Po3poOutn Ta BU3HAYNTH €(hEKTHBHICTH aB-
TOPCHKOi mporpamu (pizuuyHOi Tepamii ais ocid
JPyTOro 3pijoro BiKy XBOpUX Ha IyKpOBHH Aia-
0eT 2 TUITy CepeHbOTO CTYTIEHIO TSAXKKOCTI.

Marepiaau Ta MmeToau

HayxoBe mocmimkenns mpoBoguiu Llykpo-
BUH aiabeT MOXKe TPU3BOIUTH [0 YHUCICHHHUX
YCKJIaHEHb, TAKUX 5K, CIIMNOTA, aMITyTaIlis KiH-
I[IBOK, XpOHIYHA HUPKOBA HEIOCTATHICTh Ha aM-
OyJIaTOPHO-TIOMIKIIHIYHOMY eTarli, Ha 0a3i IeH-
Tpy KiHe3iteparnii «CrinHa +» M. Kuena 3 4. 09 o
29. 10 2023 poky. Y4UacCHUKH AOCTIIKEHHS Oyau
posnineni Ha ocHoBHY (OI') Ta kouTpOnbHY (KI')
Ipyly. Y4YacCHUKM OCHOBHOI I'pylH 3aiMajucs
32 aBTOPCHKOIO Mporpamoro (i3uyHOI Teparii,
110 BKJTIOYAJIa: 3aHATTS 3 KiHE30Teparnii TpuBati-
ctio 20-40 xB, nponeaypu macaxy mno 30-40 xB,
npedopMoBaHi GakTopu Ta MEXaHOTEpariio, a B
KOHTPOJIBHIN TPYIIl — 3arajJbHONPUNHATOI METO-
JIUKY [IEHTpY KiHe3itepamnii «CrinHa +» .

ITin cnocrepekeHHsM 3Haxommiaoch 10 ma-
IIE€HTIB 3 I[yKPOBUM [11a0€TOM 2 THITy CEpPEIHbOT
TSOKKOCTI Y cTajili cyOkommeHcallii, 4oIoBidoi
cTari, y Billi Bi7g 36 10 60 pokiB Oynu BUIIAJKOBO
pO3MOIIeHI Ha ABI TpynH, ki Oynu momiOHi 3a
CTaTTIO, BIKOM, piBHEM (i3UYHOT MiATOTOBICHO-
cTi 1 mepebirom xBopoou:

Kontponsha rpymna (KI') Bkirouana maimieHTiB
3 IYKpOBUM JiabeToM 2 THUITy CEPEeIHBOI TSIK-
KOCTI, sIKI 3aliMaJIUCsS 3a 3arajbHOMPHIHSATOIO
MeTOIMKOI0 (pi3MuHOT peadimiTarlii, cepeaHiil Bik
cranoBuB 47,2 + 0,16 pokis.

Ocnosna rpyna (OI') BkiIrodana maii€eHTiB 3
niabeToM 2 TUIY CepeHbOI TSKKOCTI, K1 3aiiMa-
JUCS 32 PO3POOJICHOIO MPOorpaMoro GizuyHOI pe-
abumiTarrii, cepeaHiit Bik cranoBus 48,2 + 1,5 po-
KiB.

JocnikeHHs e(peKTUBHOCTI 3alporoHOBa-
HOi mporpamu (i3MUHOI Teparii MPOBOAMIIOCS
MPOTATOM 2 MICSIIIB Yy 3 eTanu:

Ha nmepmomy erami OyB mpoBeneHU aHami3
Cy4YacCHHX JIITEpaTypHUX JKEPE, 10 JO3BOIUIO
YCTAaHOBUTHU 1 3pPO3YyMITH 3arallbHUW CTaH Ipo-
6nemu. Po3pobieno mporpamy ¢izuunoi peadi-
JiTanii 3 HAyKOBO OOIPYHTOBaHMM BHOOpPOM 3a-
co0iB 1 MeToxiB peabinitanii. BctanoBneHno mety
1 3aBmaHHg poOOTH, TEPMiH NMPOBEACHHS JIOCITi-
JUKEHb, ONAHOBAHO KJIIHIYHI 1 1HCTPyMEHTAaJbHI
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METOJIM OIlIHKU CTaHy XBOPUX Ta IMOTIHOJIEHHI
METOJMKHU BUBUCHHS

Ha apyromy erami mocnimkeHHs Oyno mpo-
BE/ICHO OCHOBHI JIOCIII/DKEHHS Ta OTPUMAaHO Ma-
Tepiaid, 0 J03BOJISIOTh 00’ €KTHBHO OLIHUTH
(GyHKIIOHATBHI CPOMOXKHOCTI B 0Ci0 2 cepen-
HpOrO BiKy 3 LIJ] 2 Tumy cepeaHpoi BajKKOCTI,
MPOBECTH TMOYATKOBY OOPOOKY OfepikaHUX Maa-
HUX, CKOPHUTYBAaTH 3aBIAaHHS JOCIIIKEHb, YI0-
CKOHAJIMTH Tporpamy ¢izuyHoi Tepamii /uid J1a-
HOTO KOHTHHTEHTY.

JlocnmipkeHHsT TPYHTY€EThCS Ha pe3yibrarax
cnoctepexkeHHs 3a 10 ocobamu, 3 sKux Qopmy-
BaJIMCS OCHOBHA Ta KOHTPOJIbHA IPYIIH MAI[IEHTIB.
OCHOBHUMH KpHUTepisiMu BUOOpY Oynu: BIK ma-
mieHTiB (36-60 poKiB); MiATBEPHKCHUN JiarHO3
IyKpOBOTO J1iabeTy, 2 TUILY, CTYNEHIO TSHKKOCTI,
cTajis CyOKOMITEHCAIli{; yCKJIaJeHHsS OCHOBHOTO
nmiarHo3y: Jliabetnuna nepudepuyHa auCTAIb-
Ha MoJIiHeHponarisi HUKHIX KIHLIBOK, CEHCOpHA
dbopma. JliabeTruHa aHTIOMATISI HUXKHIX KIHITIBOK
2 cranii. Oxupinnsa I-1I crynens amimeHTapHO-
KOHCTYTHIIIHOTO T€He3y; 3roja NallieHTa Ha
3I1MICHEHHS TOJaTKOBUX 3aX0JiB (i3U4HOI Tepa-
mii (OT) (ocHOBHA Tpyma) abo MPOCTO TOJATKOBE
JOCTiKeHHs (KOHTposibHA rpyna). CepenHiil Bik
xBopux y BuOipmi cranosuB 47,7 + 0,33 pokiB,
10 9omnoBiKiB.

Ha Tperpomy etami mocmiimkeHHst Oyso oOli-
HEHO €()eKTHUBHICTb 3aIPOIIOHOBAHOI aBTOPCHKOI
nporpamu (izudHOi Tepamii qis ocid 2 cepen-
Hboro BiKy 3 IIJ[ 2 Tumy cepemHboi Ba’KKOCTI,
y3arajlbHEHO Ta MPOAHaJI30BaHO OfICp KaHi JaHi.
Pesynbratu ekcriepuMeHTy 00poOsIucs cTaTue-
THUYHO.

ITpu moOGynosi mporpamu (izu4yHOI Teparmii
Uit 0ci0 2 3pinoro BiKy 3 IIyKpOBHUM JiabeToM
2 tumny cepenHboi (OpMH BaXKKOCTI KOPHCTYBa-
JHCS HACTYIMHHMHU TPUHIUIIAMHU: PaHHIA TOYa-
TOK, KOMIUIEKCHICTb, 1H/IMBITyalli3allisi HporpaMu
¢dizuuHOI Teparii, Oe3mepepBHICTh Ta MOCIIIOB-
HICTh (pi3MYHOT Teparrii IpOTATOM YCiX eTalliB JIi-
KyBaHHS, CHCTEMaTHYHICTb.

BpaxoByroun HOBiTHI miaxoau y cdepi oxopo-
HU 3710pOB’s Ta (Pi3u4HOi Teparii, sKi 30pi€eHTO-
BaHi Ha (DYHKI[IOHYBaHHS JTIOMUHU, 11 aKTUBHICTh
Ta y4acTh, B OCHOBI BU3HAYEHHS pealimiTaniitHo-
ro JiarHo3y BUKOpUCTOBYeTbCss MK®. Pealbinita-
UIHHUN [1arHo3, copMy/IbOBaHUN y TEpMIHAX
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MK®, BinoOpaskae BCi BaxJIMB1 aCIEKTH PyHKLII-
OHYBaHHS TAaIll€HTa BHACIIOK IIyKpOBOTO /aiabe-
Ty 2-TO THITY CepeIHBOT BAKKOCTI B TIO€THAHHI 3
yeknagaenHsmu (Jlsmic M. O. ta i1. 2021).

[TounHaroun 3 BU3HAYEHHS pealiTiTaliifHO-
ro Jliartosy, 1o BKJIroyae B cebe kareropii MK®
Ta (QopMyiIroe MeTy 3arajbHOi peadimitarii Ta
3aBIaHHs pealuTiTauifHOlI Mporpamu, MOYHHA-
€TbCs 1HAMBIMyamizamis (i3MYHOI Tepamii A
KOXXHOTO marieHTa. dopMyiroBaHHST peadimiTa-
MIHHOTO JlarHO3y MOXKE Ta Mae OyTH 37ilicCHEeHe
BCIMa cCHelialicTaMd  MYJIbTHAMCIUIIIIHAPHOT
komarau (M/IK). Kpim Toro, MJIK nepenbauae
TICHY B3a€MOJIIIO 3 TIAIlIEHTOM Ta HOTO poIuYaMu
JUTSI BU3HAUYEHHS LIUJIeH, JOCATHEHHS SKHUX € He00-
X1IHUMU TSI KOHKPETHOTO TAIliEHTa, BPAXOBYIO-
M HOT0 OOMEKEHY y4acTh.

o ckinany MJIK BXoaumnu Jikap eHI0KPUHO-
JI0T, HeBpoMaToor, (Gredoor, ¢hizuyHuii Tepare-
BT, KJIIHIYHUN TicuxoJor, aietonor. MJIK 36upa-
Jacs 1 omisgana IMaimiedTa Mpu MOCTYIUICHH] 10
peabinmitauiiitnoro nentpy. Ham 3yctpiu MK
MpoBOIMIacsS pa3 Ha TIKIEHb A0 3aBEpLICHHS
peabimiTartii.

Ha 3aBepriennst kypcy peabinmitaiii mpoBo-
JTUTHCS OIIHKA JOCATHEHb Malli€HTa Y BiAMNOBI-
HOCTI 10 BU3HAUEHOT METH.

Anroput™ 3actocyBaHHs (i3muHOi Teparmii
JUTst 0¢i0 3 IyKpoBUM jaiabeTom 2 Thiry nepeaoda-
Yae BUKOPUCTAHHS Pi3HOMAHITHUX CyYaCHHX Me-
TOJIIB Ta 3aCO0IB y KOMILJIEKCI, JIJISl JOCSATHEHHS
MaKCHUMaJIbHO TIO3UTHUBHOTO edexTy. B mpomeci
G13uvHOI Teparii MoeIHyBaIUCS Ta MOCIIOBHO
3aCTOCOBYBAJIMCS METO/IH 1 3aCO0H, SIK1 B3a€MO/Ti-
I0Th Ta MOCHIIIOIOTH €(DEeKT OJJMH OJTHOTO, a TAKOXK
MOETHYIOTHCS 3 IHIIMMU METOJJaMH BiTHOBIICHHSI.

Po3poOnenuit man 3acrocyBaHHsA (Pi3U4HOL
Tepamii JUIs TAI€HTiB 3 IIyKPOBHUM JiaOeToM
2-ro THITy CKJIQJA€ThCS 3 TPHOX ETariB 1 mepe-
0adae MOCTYNOBE PO3IIMPEHHS BHKOPHUCTOBYBA-
HUX METO/IIB BIJTHOBJICHHS B ME&XaX TPhOX PI3HUX
PEXHUMIB PyXy: M’ SIKOTO, M’SIKO-TPEHYBaJIbHOIO
Ta TpeHYBaJIbHOTO. [li pexumMu BIAPI3HAIOTHCS
3aBIaHHIMU, PIBHEM aKTUBHOCTI, IHTEHCUBHICTIO
PYXiB, HAIPSIMKOM Ta 00CSATOM (PI3UYHHX BIIPAB.

Jiist oniHKM (DYHKIIOHATBHOTO CTaHy OpTaHi3-
My 0ci0 2 3p110ro BIKY 3 IyKpOBUM fiabeToM 2-ro
TUITYy MU TPOBOAMIN AaHTPOIIOMETPUYHI BUMIpH
(momxuHA TiNa, Maca Tija), JMHAMOMETPIito (OITi-
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HIOBAJIM M’SI30BYy CHITY, @ CAM€ — BU3HAYAJIU PYUHY
cuty (CHITy KUCTI). AHaJTi3yBaIy MMOKa3HUKH TJTIO-
KO3H B KpOBI (3a JaHUMHU PE3yJNIbTaTiB J1adoparop-
HUX JOCTiIKeHb). PiBeHb ITIOKO3M B KPOBi BHU-
3Ha4aIy 3a Jomomororo rmokomerpa Accu-Chek
Aktive New. 3a nonomororo npobu Maprine-Ky-
LIEJIEBCHKOIO0 OLIHIOBAIM IIBUAKICTH amamnTtarfii
OpraHizmy 10 i3NYHOTO HaBaHTAXKEHHS Ta YTOU-
HIOBAJIM 4Yac, HEOOX1IHUN IS BIAHOBIIOBAIILHUX
npoueciB micis (13MYHOrO HaBaHTaXeHHd. byno
MIPOBEACHO OLIHKY SIKOCTI XKHTTS 32 JJOTIOMOT'OIO
onuryBaidbHUKa MOS SF—12 1o nmovarky ¢izuu-
HO1 pealumiTarii Ta micias ii 3aBepiieHHs, 3 Me-
TOFO TIOPIBHSIHHSI OTPUMAHMX PE3YJIbTaTIiB 1] yac
CIIOCTEPEXKEHHSI IIPH BUKOPUCTaHHI PO3pOOIeHOT
aBTOPCBHKOI IPOrpaMu Ta 3araJIbHONPUMHATOL Me-
TOJIMKHU LIEHTPY KiHe3ioTepamnii «CrinHa +».
Ha 06a3i nentpy kinesiorepamii «CruHa +»
M. Kuea Oyno obcreskerno 10 marieHTiB 40IOBi-
KiB JIPyroro 3piloro BiKy 3 IIyKpOBUM JaiabeToM 2
THITy CEPEIHBOTO CTYIEHIO TSDKKOCTi, B CTajii
cyOKoMIIeHcallli Ha TUCTIAaHCEpPHOMY eTari pea-
Oumitarii. J{iarHo3 Oyn0 BCTAaHOBJIEHO HA OCHOBI
KOHTEHT-aHaJli3y aMOyJlaTOpHHX KapTOK. 3a aHa-
MHE30M TPUBAIICTh IIYKPOBOTO AiabeTy ckiamana
Bil 5 mo 12 pokiB, cepeaHe 3HAYCHHS CKJIAIajio
8,1+0,3 pokiB. Y Bcix marieHTiB Oynu HasBHI J0-
JIaTKOB1 3aXBOPIOBAHHS, TaKi K Jia0eTUYHA aHTi-
Omarisg HDKHHUX KiHIIBOK | cramii, oxupinns [-11
CTYIIEHS aJliIMEHTapHO-KOHCTYTHIIQJIbHOTO TeHE3Y.
[lepen modaTkOM MOCHIIKEHHS TMAIli€HTIB
Oyno posniieHo Ha nBi rpymu: ocHoBHy (OI)
(n=5) ta xoutpompHy (KI') (n=5). IlouarkoBi
MOKAa3HUKU JOCIIKYBAaHUX MapameTpiB y 000x
rpynax cTaTUCTUYHO He BiapizHsuucs (P>0,05).
YyacHUKH JOCITIPKEHHS OyJId BUTIAIKOBO PO3TIO-
JiJIeH1 Ha JBI TPYMH, sIKi Oy/lIHM OJHOPITHUMH 3a
CTaTTIO, BIKOM, piBHEM (pi3MYHOI ITiAITOTOBJICHO-
CTI1 1 XapaKTepoM nepediry 3aXBOPIOBAHHS:
Konrtponena rpyna (KI') ckmaganacs 3 ma-
IIE€HTIB 3 I[yKPOBUM J1i1a0eTOM 2 THUITY CEpEIHbOI
Ba)XKOCTI, SIKI 3alMayuCs 3a 3araJlbHONPHIHS-
TOIO MeToauKoro (izmaHoi peadimitarmii. Cepen-
HI{ BIK y4acHHUKIB cTaHOBUB 47,2 + 0,16 pokiB.
OcnoBHa rpyna (OI') cknamanacs 3 naiieHTiB
3 IYKPOBUM /1a0€TOM 2 THITY CEPEIHbOI BaXKKO-
CTi, sIK1 3aiiMaITHCsI 32 PO3pPOOICHOI0 TTPOTrPAMOI0
¢bi3uunoi peabimitamii. CepeHiil Bik y4acHUKIB
craHoBUB 48,2 + 1,5 poky.
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EdextuBHicTs po3pobneHoi mporpamu  ¢i-
3UYHOI peadumiTanii NamieHTiB 3 MyKPOBUM Jdia-
0eToM 2 TUITy CEepeTHBOI BAYKKOCTI OI[iHIOBaIach
3a JIONIOMOTOI0 aHaji3y AWHAMIKU TOKa3HUKIB,
K1 (piKCyBanmcs 70 Ta MICHs MPOBEACHOT (i3nd-
HO1 peabumiTaiii. Meroto Oyno mMpoBeAEHHS TMO-
PIBHSJIBHOTO aHalli3y pe3yJbTariB, OTPUMaHHUX
MiJT 9ac MeJarorivHoro CIOCTEPEKESHHS MPU BHU-
KOPHCTaHHI po3po0IeHOi aBTOPCHKOI MporpaMu
13 3araJIbHONPUMHATOI0 METOAUKOI0 LIEHTPY Ki-
Heszioreparii «CruHa+».

VY KOXXHOMY OKPEMOMY BHIAJKy aBTOpaMH
BH3HA4YCHI KOHKPETHI JIaHi, K1 BKa3yBaju Ha pi-
BEHb (PYHKI[IOHAJTBLHOTO, IICUXOEMOIIMHOTO CTa-
Hy Ta (i310J0TIYHUX MOXKIUBOCTEH OpraHizMy
NAIEHTIB 3 LIYKPOBUM J1a0eTOM 2 THUIly cepej-
HBOTO CTYINEHIO TSDKKOCTI Ha MOYaTKy (pi3udHOl
Teparii. BaxJIMBO MiIKpECIUTH, IO HAIIE IIe-
JIaroriyHe CIOCTEPEXKEHHs IMependavyano iHau-
BiyaJdbHUH MinOip OCHOBHUX (OpPM, METOIIB
Ta 3aco0iB. BiAmoBigHO 10 1mBOrO, CTAaHAApPTHA
nporpama, Ky MU po3poOMIIv, KOPHTyBajacs B
00MeKEeHUX MeXax, 30KpeMa IIOJI0 PeryIIIOBaH-
HS HaBaHTA)XEHHS, BU3HAYCHHS MPIOPUTETHOCTI
NP BUKOPUCTAHHI KOHKPETHUX 3ac00iB 1 T.I.
[Ticns 3aBepiieHHst mporpamu (izudHOi peadi-
JiTarii, po3poOJIeHOl 3a HaIlUM MiAXOI0M, MU
3HOBY OLIIHWIN PiB€Hb ()YHKIIOHAIBHOIO, ICH-
XOEMOLIHHOTO CTaHy Ta (Pi310J0TT4HI MOXKIIMBO-
CTI OpraHi3My MHAaIli€EHTIB 3 IyKPOBUM AiabeTom
2 TUIly CepelHbOTO CTYMEHIO TshkKocTi. Ha oc-
HOBI ITPOBEJICHHUX OLIHOK Ta iX MOPIBHAHHS OYyI10
31HCHEHO 1HTEpIpETAIlil0 TaHUX Ta BUIPABIAH-
HSl OTPAMAaHUX PE3YIBTaTIB.

Pe3yabTaru

3riIHO 3 pe3yJbTaTaMu IOYaTKOBOTO aHalli-
3y B TPyl €KCIEPUMEHTY Ta TPYIi KOHTPOIO
3a JornoMoror Tecty Maprine-KyieneBcbkoro
no nouyarky @T ckinanu: MOKa3HUK HPUPOCTY
nynscy y OI' — 82,2%, B KI' — 81,4%; noka3uuk
myabcoBoro Tucky y OI'- 76,8%, B KI'- 77,2%.
Byno BCcTaHOBIEHO: MPHUPICT MO TUCKY MEHIIE
MPUPOCTY MYIBCY, IO CBIAYUTH PO HEMPUHHSIT-
HY PEaKIliio CepreBO-CyINHHOI CHCTEMH TAIli€H-
TiB Ha A030BaHe (pizuuHe HaBaHTaxeHHsA. OTXKeE,
CEepLEBO-CY/IMHHA CHCTEMa HE MOXE BIOPAaTUCS
3 poOOTOI0, MTEPEBAXKHO 32 PAXYHOK 301TBIIICHHS
nmyascy. BuxinHi qaHi 000X rpyn maiibke HeE Biji-
pizHsucs (p>0,05).
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[Tix yac moyaTKkoBOTO OOCTEKEHHS 000X TPYII
He OyJI0 BUSIBJIEHO 0C10 3 HOPMOTOHIYHUM THIIOM
peakiii Ha J1030BaHe (pi3UyHE HaBaHTaKeHHs. B
000X rpymnax OyB nepeBakatouuM rinepTOHIYHUI
THUI peaxiii.

[Ticna mpoBeaeHoro Kypey ¢izuuHoi Teparmii
JOCTOBIpHI 3MiHH Y BUIVISI/II IIOKPAIIEHHS pOOOTH
CCC B OCHOBHIif TpyHi — EKOHOMIYHA, OCKIJIbKU
MPUPICT 10 TUCKY O1bIie 49,8% npupocty myiib-
cy 47,6%, orxe, pobora CCC 3a10BisIbHA, TTEpe-
BaKHO PaXyHOK 301IBIICHHS MYJIHCOBOTO THUCKY,
T00TO cepueBoro. B KI' Takok croctepiramucs
MO3UTUBHI 3MiHHU, ajie B MEHIIOMY CTYyTEHI — PO-
6ora CCC HeeKOHOMiuHa, OCKIJIBKU MPHUPICT 110
TucKy Mesble 50,5% mnpupocty nynscy 52,1%,
orxke, CCC He cnpaBusieThcsl 3 poOOTOI0, TIepe-
Ba)XHO paxyHOK 30inblieHHst mynbcy. Ha Puc. 1
BiTOOpaKEHO IMHAMIKA ITOKA3HHUKIB TPUPOCTY
yJbCY 1 IyJIBCOBOI0O TUCKY 3a Ipoboro MapriHe-
KymeneBcbkoro B mporeci ¢izuyHoi peabdisi-
tamii. OTXe, MOKa3HUKU NPHPOCTY TMYIbCY 1
MyJIbCOBOTO THUCKY, 1 THIy peakiii Ha J030BaHE
¢bi3nune HaBaHTaxkeHHs y xBopux Ol Tta KI" mpu
MMOBTOPHOMY OOCTEKEHH1 y MAI[i€HTiB OCHOBHOI
IpyNu B pe3yabTaTi BUKOPUCTAHHS PO3POOICHOT
aBTOPCHKOI mporpamu Gi3udHOi peadimitamii Bi-
3HAYaI0Cs MOKPAIEHHs, BITHOCHO 3 IEPBHHHUM
oOctexxeHHssMuU B KT

[Tix yac mMOBTOPHOTO OOCTEKEHHS B OCHOBHIN
rpyni Oyno BusiBieHo, 110 4 ocodu (80%) manu
HOPMOTOHIYHMN THN peakuii, a 1 ocoba (20%)
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Puc. 1. /[unamika Moka3HUKIB IPUPOCTY MYILCY
1 YJIbCOBOT'O THCKY 3a P00
Maprine-KymreneBcskoro B mporieci (hi3uaHoi
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Maja TIMePTOHIYHUN THN peakiii. ¥ KOHTPOJIb-
HIi Tpymi NPH MOBTOPHOMY OOCTEKEHHI JIUIIE
2 ocobu (40%) Manyu HOPMOTOHIYHMIA TUII pEaK-
uii, 3 (60%) rinepToHiuyHU# TUM peakiii (puc. 2.)
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40%
20%

0% 0% 0% 0% 0% 0%

mor KT
Puc. 2. Tunu peakuii Ha 7030BaHe Qi3nuHE
HaBaHTA)KEHHS y YOJIOBIKiB OCHOBHOI
Ta KOHTPOJIBHOI IPYIT TIPH MOBTOPHOMY OOCTEKEHHI

EdexruBnicts mporpamu (izuunoi Teparmii
CIIOCTEpiraiy 3a JOMOMOTOI0 aHTPONOMETPHY-
HUX BUMIpIB: JOBXHHY Ti1a, Macy Tina, IK. Jlani
HaBeJeH1 y Tabmui 1.

3 omiany Ha TaONMIIO, MOXKHA MPOCTEKUTU
BIJICYTHICTh CTaTUCTUYHO 3HAUYMMOIO PI3HUII Y
pesynbrarax Mix OI" Ta KI" no IK, 1o Bka3sye Ha
BiTHOCHO OJHAKOBY IUHAMIKy POCTO-MacOBUX
MOKa3HUKIB 000X rpymn. Ha moyatky mociiikeH-
HSl JJaHHI MTOKa3HUKIB POCTO-MAaCOBUX JIaHUX HE
CIIOCTEPIrasioch.

AHaJ3YIOUM POCTO-MACOBI TIOKa3HUKU Ha
MOYaTKy AOCIIKEHHs OYyJI0 BCTAHOBJICHO, IO Y
TMAIli€EHTIB OCHOBHOI 1 KOHTPOJIBHOI TPYITH HAasIBHE
oxxupinas. B OI' 2 oco6u 3 oxxupinasm I ctynens
(40%), 3 ocobu 3 oxupinasam II crynens (60%),
IK-31,3+0,9; B KI" 3 ocobu 3 oxxupinusam II cty-
nenst (60%), 2 ocobu 3 oxupiHHsAM | cTyneHs
(40%), IK — 29,8+0,8.

[Ticnst 3aBepiieHHs Kypcy peadOimirtarii Oyimo
MIPOBENIEHO TIOBTOPHE OOCTEKEHHSI, SIKE TI0KA3aJI0
3MeHIeHHs nmokazHukiB B KI' — 1 ocoba 3 Hax-
TuIKoBoro Macoro tina (20%), 1 ocoba 3 oxu-
pinasam II ctynensn(20%), 3 ocobu 3 OKUPIHHAM
I crynens (60%), IK cknaB 29+0,7; a B OI' — 3
HAJJIMIIKOBOIO Macow Tina 3 ocobu (60%),
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Ta6. 1 Beimmuuau pocTo-MacoBuX Moka3HUKiB (M+m) gociiKyBaHUX 0Ci0 KOHTPOJIBHOI 1 OCHOBHOI
TpYyIH Ha OYATKOBOMY 1 KiHIIEBOMY eTarli AociaimpkeHHs (n=10)

KT, n=5 Or, n=5
IloxazHuKu : . . :
Ho ®T Iicna ®T 3minn % do ®T Hicas ®T 3minn %
AT (cm) 178,6+1,5 178,6+1,5 0% 174,5+1,9 174,5£1,9 0%
MT (kr) 101,5+£3,2 99+2.6 2,5% 102,5+3,8 98+3,3 4,3%
IK (y.0) 29,8+0,8 29+0,7 2,6% 31,3+0,9 29,940,6 4,5%

3 oxupinsaM | crymens 2 ocobu (40%), IK —
29,9+0,6. Ha kiHueBomy etami npoBeAeHHs ¢i-
3UYHOI Tepamii COoCTepIraeTbes 3HIKEHHSI Macu
Tina B 000X rpynax Ax=2,5% — KOHTpOJIbHA TPY-
na 1 Ax=4,3% ocHoBHa rpymna. [lani npoBeaeHnx
JOCITIDKEHb 300pakeHi Ha puc.3.

178.6

180 178,6 174,5 1745
160
140
120 101,5 99,0 102,5 98,0
100
80
60
40 29,8 29,0 313 29,9
20
EI' no ®T KI no ®TET micag @TKI micis OT
m/IT mMT IK
Puc. 3. [lunamika BEJIMYUHU POCTO-MACOBHX
IMOKAa3HUKIB

ABTOpU BUKOPUCTOBYBAJIM OIUTYBAJIBHUK
MOS SF-12 nns BuU3Hau€HHS SKOCTI KUTTA Y
xBopux. Jlo nposeaenus OT, oOuaBI Tpynu Manu

NpUOTU3HO OIHAKOBI YCEPEAHEHI MOKAa3HUKH B
OrI' 42,5+4,5 Ta B KI" 42,3+£2,7, 3 mi€i npuunnu
BOHHM CTaTUCTHUYHOI 3HAYyIIOCTI HE MaioTh. [lo-
piBHsiHHS OamiB 3a SF-12 mo Ta micis BTpy4YaHHS
Yy OCHOBHI! Ta KOHTPOJIbHIN Tpymax HaBeleHa B
Tabiu 2.

3a maHuMH 3 TaONIHUIll MOXKHA 3PO3YyMITH, IO
MOKAa3HUK «3arajabHoro 310poB’si» (GH) 3nauno
MOKpAIIMBCA B OCHOBHIN Tpymi TMicis MpoBe-
neHHs ¢izuyHoi peabimitanii. Ilepen mouarkom
nporpamu BiH OyB Ha piBHI 45+3,7 — cepenHiit
nokazauk AK, micnsa nporpamu 71,2+1,6 — min-
BumeHnid mokasHuk SK, a B KI' mo ¢izuunoi
peabimiTarii 42+3 — cepenniii mokasHuk AK, ta
micist 49+0,9 3aMmuBCs cepeHIM TTOKa3HUKOM
SK. Tloka3zHuk «couianbHe (YHKIIIOHYBaHHS»
Habararo 30umbIuBes y O micns mpoBeneHol
nporpamu 3 37,2427 no 76,3+2,3, y mami€eHTiB
KI" 3 35,4+5,1 no 51,2+4.,6.

Jlo mouarky npoBezneHHs nporpamu OT «i-
3uyHe ¢GyHKHioHyBaHHS» Yy OI' moka3HUK CKIaB
41,6+5,7 B KI' 42,244.,4; «ponboBe ((izudne)
¢dynkionyBanus» y Ol moka3uuk ckias 48,4+1,1
B KI"49,6+0,7; «kurre3natHicTh» y Ol moka3HUK
cknaB 29,242 4 B KI" 30,4+1,9; «emorriiine QpyHK-

Tab. 2 [opieusaHs 6amis 3a SF-12 g0 Ta micas T y 2 rpynax (OI'; KI') (n=10)

Eranu ¢iznunoi peadixiraunii t-kpuTepiii

IMoxa3zHuku Jo dizuunoi Tepamii LU (l)i3lj.‘l Hoi Mk
Tepanii MOKA3HUKAMH

OILn=5 | KI,n=5 | OI,n=5 | KI, n=5 ABOX Irpyn
Oiznune ¢yHkiionyBanns (PF) 41,6+5,7 | 422444 | 77,5£1,9 | 69,7+2,5 2,48
Ponbose (disuune) dpynkmionysanns (PR) | 48,4+1,1 | 49,6+0,7 | 70,8+0,5 | 54,8%1,6 4.8
3aranbae 310poB’s (GH) 45+3,7 4243 | 71,2+1,6 49+0,9 6
JKurresmarnicts (Vitality) 29,2424 | 30,419 | 57,840,7 | 53,6+0,5 5,6
Couianbae dyHkitionyBanus (SF) 37,2+£2,7 | 35,4451 | 76,3£2,3 | 51,2+4,6 5,5
Ewmortiiine dynkitionyBanns (RE) 34,8+7,8 | 35,6£5,1 | 58,1£6,4 | 43,843,8 2,8
[cuxomnoriune 3mopoB’st (MH) 61,7£1,2 | 61,114 | 79,3£0,9 | 70,5+0,7 t7,3
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nionyBaHas» y OI' mokasnuk ckiaB 34,8+7,8 B
KT 35,6+5,1; «ricuxonoriyae 3m0poB’si» y Ol mo-
Ka3HuK ckiaB 61,7+1,2 B KI" 61,1+1,4.

[Ticna mpoBeaeHoro Kypey ¢i3udHoi Tepamii
JOCTOBIpHI 3MIHM Oyl XapakTepHi MepeBa)KHO
s Ol «@i3uune pyHkuionyBanHs» y Ol mo-
ka3uuk cknaB 77,5£1,9 B KI" 69,7£2,5; «ponbo-
Be ((iznune) QyHKIionyBaHHs» y Ol mokazHUK
cknaB 70,8+0,5 B KI" 54,8+1,6; «:KHUTTE3IaTHICTH
y OI' noka3nuk cknaB 57,8+0,7 B KI' 53,6+0,5;
«emorriitHe ¢yHKIIOHYBaHH» Yy OI' mokazHHK
cknaB 58,1+6,4 B KI' 43,8+3,8; «rcuxojioridyue
3n0poB’s» y OI' nmoka3znuk ckias 79,3+0,9 B KI'
70,5+0,7.

OtpumaHi pe3ynbTaTH € CTaTUCTUYHO 3Hau-
Humu (p<0,05), 1m0 BKaszye Ha iepeBary 3acTocy-
BaHHs koMIUTekcHOT porpamu @T. Takox BiaMmi-
YaeThCA 3arajibHUM MMO3UTUBHUM BIUIMB 3aXOJIB
OT okpemo Mo KOXKHIHM TpyIll, pe3ylnbTaTH sIKUX
€ crarncTyHO 3HauHMMH ipu p<0,05. Takwuit pe-
3yJIbTaT BKa3ye Ha €()eKTUBHICTh CTaHAAPTHU30Ba-
Hoi nnporpamu @T s KI' ta aBropebkoi qist OI
npote pe3ynbrati OI' 3Ha4uHO BHIII 32 TOM caMuit
npoMixok uvacy. Ha puc. 4. mokazana quHamika
[opiBusiHHs Ganis 3a SF-12 y OI' ta KI' Bnpo-
noBx DT.

OCHOBHHMM TTOKa3HUKOM OILIIHKH €(DeKTUBHOC-
Ti 3aIPOIIOHOBAHOI aBTOPOM TPOTPAMU € PiBEHb
TJTIOKO3U B KpOBI. Pe3ynbTaTil OTpUMaHMX TaHUX
piBHA Dtoko3u B kpoBi (Mm/11) y OI' Ta KI' Bnipo-
nosx OT »aseneni B Tadmum 3.

300
250
200
150
100
50
0

PF PR GH Vitality SF RE MH

B KT micoa ©T 7 OT micns T MK o ®T
M Or no ®T
Puc. 4. [lunamixa nopiBHaHH: OainiB 3a SF-12
y OT" ra KT" Boponosx T
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Tao. 3 Pe3ynbrartu piBHsI ITIOKO3H B KPOB1 (MM/I1)

y OI' ta KI" Bnponosx ®T
Eranmm ¢izuunoi Tepamii
MOKA3HUKH |  J[o ®T icas ®T 3Minn
(Mm/i1) (MMm/a1) %
OT" (n=5) 9,7 5,7 41,2%
KT (n=5) 9,5 6,8 31,5%

Ho ¢izuunoi tepanii 8 KI' 9,5 mm/n, a O
9,7 MM/71, a HaNIPUKIHIN 3aBEPUICHHS KypCy pea-
OimiTamii piBeHp rroko3u B kpoBi B KI™ 6,8 mm/1,
Or" 5,7 mm/n (Tabmuus 3). CriocTtepiranocs 3Ha-
YHE 3HIDKEHHS PiBHS IJTFOKO3U: KOHTPOJIBHA TPY-
na Iykop 3Hu3uBcs Ha 2,7 mm/n (Ax=28,4%), ay
OCHOBHI rpyni — Ha 4 mm/i1 (Ax=41,2%). [luna-
MiKa OTPUMAaHHMX JIaHUX PIBHS TJIFOKO3U B KPOBI
NpUBE/EHI Ha pHC. 5.

B 10
Q 9,7
o >/ 9,5
o8
=
2S 6 5,7 o
e = ’
E 4
¥a]
5
2 2
o
0 o ©T miciaa OT
M Er B xr

Puc. 5. /lunamika piBHA IJIIOKO3H B KPOBI

O0roBopenHst

Baxxaum acriektoM y peadimitalii marieHTis 3
IyKPOBHM J11a0€TOM 2-TO THITy € 3arajbHe BUKO-
pPHUCTaHHSI JJOCBIAY BUKOPHCTAaHHA 3ac001B (i3ny-
HOT Teparii. 3Ha4Ha KUTbKICTh BHIAJKIB AlabeTy
Ta HOro yckjaaJHeHb MOXe OyTH KOHTPOJIbOBaHA
3a JIONIOMOTOI0 IPABUJIBHOTO XapyyBaHHS, Pery-
nspHOi  (DI3UYHOT AKTMBHOCTI Ta MIATPUMaHHS
HOpMaNbHOI Macu Tija. Pi3HOMaHITHI 3aco0u
¢bi3nyHO1 Tepamii, Taki AK KiHe30Teparis, CKaH-
JTUHABChKa X004, TKyBaJIbHHI Macax Ta 1HIIII,
MOXYTh MIJCHIUTH €(PEeKTUBHICTh (Pi3MuHOI Te-
partii, cipssMOBaHO1 Ha 3HIKEHHS PiBHS ITFOKO3U
Ta MOKPAIIEHHS SIKOCT1 XHUTTs. HaromicTs 111 Me-
TOAM II€ HE JOCUTh BUKOPHUCTOBYIOTHCS y TPaK-
Tuii. BpaxoByrouu 1ie, Oymna copMysiboBaHa Ha-
YKOBA TiI0Te3a, siKka Oys1a 00’ €KTOM JAOCIIKEHHS
y JaHiit poOoTi.
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IcHye oOMexeHa KiIbKICTh JOCHIKEHB, IO
BHUBYAIOTh Cy4YacHI METOIU Ta 3acobm (izuyHOi
Teparii 1 XBOpUX Ha I1el 3aXBOproBaHHs. PaHi-
1Ie MPOBEJCHI JOCHIIKEHHS (OKyCyBaIucs Ie-
PEBaKHO Ha TPAAMLIHHUX MeTo/ax peadimiTanii,
TaKUX K Macax, BUKOPUCTAHHS MEBHUX (Pi3ud-
HUX (aKTOpiB Ta JIiKyBaJbHA TiMHacTHKa. Haro-
MICTh OCTaHHIM 4acOM 3’SIBUJIMCS HOBI, Cy4acHi
METOJIU Ta 3ac00M (Pi3MUHOI Teparii, AKi 3HAYHO
MOKPAIYIOTh CTaH MaII€HTIB.

OTpumaHi 4YHUCIOBI JaHI 3 EKCIIEPUMEHTY
Oynu 0OpoOJIeHI 3a JTOMOMOTOK CTaHIAAPTHUX
METOJlIB MaTeMaTH4YHOI CTaTUCTHKH, sSIKi 3a3BU-
Yail BUKOPUCTOBYIOThCS B (izmuHiil Tepamii. LI
METOIM BKJIIOYAIOTh BHU3HAYECHHS CEPEIHBOIO
3HAUEHHs, CTaHJApPTHOTO BIIXWUJICHHS, Koedi-
Ii€HTa Bapiallii, TOMWIKH pPEnpe3eHTaTUBHOC-
Ti Ta BU3HAYCHHS CTATHCTUYHOI 3HAYYIIOCTI 3a
nornomororo kpurepito CrbrofeHTa. AHai3 pe-
3yJIBTaTiB €KCIIEPUMEHTY BUKOHYBABCS 3a JOIO-
Mororo nporpamu Excel 1 BKirouaB Taki KpOKH:
oopMIIeHHS JaHMX y TAOJIUIIO Ta BU3HAYEHHS
CepeAHbOro apu(pMETUYHOIO 3HAYEHHS 1 CTaH-
JApTHOTO CEpPeIHbOr0 KBAJPAaTUCHOTO BiIXUJICH-
HS; BM3HAYEHHS CTAaTUCTHYHOI 3HAYYIIOCTI Ta
HMOBIpHOCTI Pi3HUIN 32 JOMOMOIOI0 KPHUTEPito
CrproneHTa; BU3HaYCHHSI KMOBIpHOCTI pi3HUI P
(t) > (t1) 3a posmoxaiiom CThIOACHTA.

Came aBTOpCBHKa IporpaMa Mmokaszajia Kparry
Pe3yJabTaTUBHICTh Ta MO3UTUBHUN e(eKT peadi-
JiTanii.

BucHoBku

Byno po3pobneno aBTopchbky mporpamy i-
3U4YHOI Tepamii A 0ci0 2 3pioro BiKy 3 IyKpO-
BUM J1ia0€TOM 2-T0 TUITY CepeIHbOI BAXKKOCTI, 110
BKJIIOYAJa 3aCTOCYBaHHS KiHe3ioTeparii, maca-
XKy, (pizioTepamnii, MexaHOTepartii Ta JieToTeparii.
[Ticns mpoBeneHHsT JaHOT MPOTrpaMH MallieHTaM
CIIOCTEPITAIOCA 3HAYHE TOKpAIIeHHs (yHKIO-
HaJIbHOTO Ta (hi310JI0TIYHOTO CTaHy OPTaHi3My, a
TaKOX SIKOCT1 JKUTTS. 3aCTOCOBYBAIHUCH (hi3ioTe-
paneBTHYHI 3aCO0M 3 METOIO 3HWKEHHS IVIFOKO3U
B KPOBI, MPO(IIAKTUKHN YCKIAIHEHb MPH IYKPO-
BOMY J11a0€eTi 2 THITy CepelHbOi BaXKKOCTI.

Pesynbrary mpoBeACHUX JOCHIJKEHb JTOBO-
ISITh Te, 0 po3polIieHa rmporpama 3acToCyBaH-
Hs1 3ax0/1iB (i3UYHOI Teparii 11t ocid 2 3pijoro
BiKy XBOPHX Ha I[yKpOBHH Jia0eT 2-To THILy ce-
PEAHBOTO CTYTECHIO TSHKKOCTI, OUTBII €(EKTUBHO
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BIUTMBA€E Ha BIIHOBJIEHHS (DYHKI[IOHAJIBHOTO CTa-
HY XBOpUX Ha I[yKpOBUH Aia0eT 2-To TUIy ce-
PENHBOT BaXKKOCTI, HIJK 3arajibHOMPHIHSATA MPO-
rpama pealimitaniitHoro ueHTpy. Lleit BucHoBOK
3po0IeHO HA MiACTaBl OIIHKMA MOKA3HUKIB 3HU-
JKEHHSI I[yKpYy B KPOBi, MacH TiJia, MOKpAIIEHHS
BEJIMYMHU CHJIM M S31B KUCTI Ta OILIHKH SKOCTI
JKUTTS 38 ONUTYyBaJbHUKOM SF-12.

[TpoBeneHo omiHKY e()eKTUBHOCTI aBTOPCHKOI
nporpamu (isuuHoi Tepamii 0cid 2 3puIoro BIKy
XBOPHX Ha LYKpOBHH 1iabeT 2 THIy CepelHbOro
CTYTICHIO TSDKKOCTI Ha TICIIs JIIKAPHSHOMY Tepio-
I peabimiTarlii Ta MOPIBHAHO ii ePEeKTHBHICTH 31
CTaHJapTU30BaHOIO Tporpamyto LleHTpy KiHe3i-
orepanii «Cnuna +». Crocrtepiranocsi 3HauyIie
3HUKEHHS PiBHSA TIIIOKO3U: KOHTPOIbHA IpyMa ITy-
KOp 3HU3UBCS Ha 2,7 MM/1T (Ax=28,4%), a y OCHOB-
Hill rpyni — Ha 4 Mmm/11 (Ax=41,2%). 3 ToukH 30py
MOKpAIIEHHS BEIMYUHU CHIM M S3iB KHCTI pe-
synerat B OI' Oynm kpame npaBa Kuctb Ha 19%,
miBa kucTh Ha 26% nix y KI. Ha xiHueBomy era-
i poBeieHHs (Di3UYHOT Tepartii crocTepiragoch
3HWKEHHS MacH Tu1a B 000X rpynax Ha Ax=2,5%
— KOHTpoJbHa rpyna 1 Ax=4,3% ocHOBHa rpyma.

Pesynbratn mpoBeeHUX TOCHTIKEHb CBiJI-
4arh Mpo Te, 10 POo3poliIeHa KOMILIEKCHA IPO-
rpaMa 3acTOCyBaHHs 3axoAiB (i3udHOi Tepamii
Juis 0ci0 2 3piyIoro BiKy XBOPHMX Ha I[yKPOBHH Ji-
abeT 2-ro TUIY CEPeAHbOrO CTYIEHIO TSXKKOCTI,
Oinmbln  e(pEeKTHMBHO BIUIMBA€ HA BiJHOBICHHS
(YHKIIOHAJTIBHOTO CTaHy XBOPUX HA IIYKPOBUH
niabeT 2-ro THITy CepeaHbOi BaXKKOCTI, HIXK 3a-
raJIbHONpPUNHATA MporpamMa LEHTPY KiHE310Te-
pamii «CnuHa +». Lleil BUCHOBOK 3po0sieHO Ha
MIJICTaB1 OIIHKY MMOKAa3HUKIB 3HWKEHHS I[YKPY B
KpOBIi, MacH TiJia Ta OLIHKH SKOCT1 XKUTTS 32 OIH-
TyBaJIbHUKOM SF-12.

DiHaHCyBaHHA

JlaHe mociiKeHHsSI HE OTPUMYBAJIO 30BHIIII-
HBOTO (piHAHCYBaHHSI.
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ABTOpH 3asBIAIOTH MPO BIACYTHICTH KOH(-
JIKTY IHTEPECIB.

3rona Ha nmyOJikanio

VYci nmarieHTH, 0 MarTh BITHOIICHHS /10 PY-
KOTIMCY JTaJlv 3TO/1y Ha IMyOITiKaIlito 1aHoi poOOTH.
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Abstract: according to the WHO, almost 422 million people worldwide have diabetes, and 1.5 mil-
lion deaths are directly related to this disease every year. Men are more prone to developing type 2
diabetes than women. According to scientists from the University of Eastern Finland, this may be due to
the fact that the male body accumulates more iron than the female body. Excessive iron accumulation
is a known risk factor for the development of type 2 diabetes in hereditary hemochromatosis, a disorder
that causes the body to absorb too much iron from foods (BBC NEWS, 2023). In Ukraine, more than 1
million patients with diabetes mellitus were identified, and their number exceeded 140 million people on
the globe, and most of them (85-90%) suffer from diabetes type 2 (in Ukraine, there are 793,413 people
—86.7%). The authors developed an author s program of physical therapy for 2 adults with diabetes type
2 of moderate severity, which included the use of kinesiotherapy, massage, physiotherapy, mechanother-
apy and diet therapy. After carrying out this program, the patients observed a significant improvement in
the functional and physiological state of the body, as well as the quality of life. Physiotherapeutic agents
were used to reduce blood sugar and prevent complications in type 2 diabetes of moderate severity.
The results of the conducted research indicate that the developed comprehensive program of physical
therapy measures for 2 mature age patients with type 2 diabetes mellitus of medium severity has a more
effective effect on the restoration of the functional state of patients with diabetes mellitus type 2 of medi-
um severity than generally accepted program of the Spina + kinesiotherapy center. This conclusion was
made on the basis of the assessment of indicators of blood sugar reduction, body weight and assessment
of quality of life according to the SF-12 questionnaire.

Keywords: Diabetes, Diet Therapy; Health; Massage; Physical Therapy; Rehabilitation; Program,
international classification of functioning, biomechanics, mechanotherapy, kinesiotherapy, technical
means of rehabilitation.
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Abstract: damage to the blood-heart barrier (BHB) and endothelial dysfunction is a characteristic
feature of congestive (cardiopulmonary) chronic heart failure (CHF), the main cause of death in el-
derly people with CHF caused by new coronavirus variants (SARS-CoV-2), but the mechanism of this
phenomenon remains unclear. The aim of this project is to determine the mechanism of BHB damage
in coronary artery disease (CAD) with COVID-19, as well as the possibility of its correction with the
use of sulodexide. The endocardial endothelium (EE) is a barrier that prevents blood leakage from the
endocardium to the interstitium; however, this barrier is impaired during the course of COVID-19 in
patients with CAD. Previous studies have shown that one of the pathophysiological mechanisms is the
activation of matrix metalloproteinases (MMPs) in CAD with CHF. MMP-9 degrades connexins, which
leads to EE dysfunction. One study [Rubens P. et al. 2021] found a juxtacrine connection of EE with the
myocyte and mitochondria (Mito), but how this works is still an open question. Materials and methods.
We examined 65 patients with coronary artery disease diagnosed with COVID-19. Patients were divid-
ed into two groups: Group I (n=35) — patients who had been taking sulodexide at a dose of 500 LE x
2p/day for 6 months against the background of standard therapy of coronary artery disease; Group II
(n=30) — patients without sulodexide. Echocardiography and laser Doppler flowmetry were performed
at baseline and 6 months later. Echocardiography at the time of inclusion in the study revealed that 30
(50%) patients in group I and 14 (47%) patients in group Il had reduced left ventricular ejection fraction
(LV EF) values of 40 to 50%. After 6 months of treatment with sulodexide, a tendency to improve LV
systolic function and decrease in left ventricular myocardial mass index (LFMMI) was noted in patients
of group 1. There were no differences between the groups at the time of inclusion in the study in terms
of the level of the capillary flow reserve — occlusion test (CFRo) and the capillary flow reserve — nitro-
glycerin test (CFRn). A repeated study of CFR revealed a significant increase in CFRo and CFRn levels
only in group 1. In patients of group II, no significant changes in CFRo and CFRn were found. An inverse
relationship between the level of CFRo and C-reactive protein (CRP) was found in patients of group [
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(r=0.52, p<0.05). After 6 months of treatment, plasma CRP concentrations decreased significantly: from
17.7 [1.3; 50.1] to 5.7 [1.0; 12.0] mg/L in group I (p=0.01) and from 14.2 [1.2; 27.0] to 4.2 [1.0; 11.0]
mg/L in group II (p=0.01). No significant correlations between CRP level and CFRo after 6 months of
treatment were found. There were correlations of CFRo and CFRn with left ventricular systolic function,
as well as inverse relationships with the size of the left and right ventricles and systolic pressure in the
pulmonary artery. There was a tendency to improve systolic and diastolic left ventricular function in
the first group, where sulodexide was used, and no significant changes in echocardiography were noted
in the second group. At the initial examination of patients, the ratio of CFRo and CFRn had no signif-
icant differences. After 6 months of treatment, a significant increase in the ratio of CFRo and CFRn
was observed only in patients taking sulodexide, and no positive dynamics of this ratio was observed in
group I1. The results indicate that MMP-9 activation, endothelial damage, endothelial-myocyte (E-M)
uncoupling, and mitochondrial-myocyte uncoupling in heart failure in patients with CAD combined with
COVID-19 were detected to a significant extent; however, treatment with sulodexide successfully miti-
gated the destructive changes in the heart in CAD with CHF. The results obtained are directly relevant
to the range of cardiac manifestations and phenotypes arising from COVID-19 complications in people
with CAD. Conclusion. The obtained results confirm the improvement of microcirculation, as well as
a tendency to improve systolic function and left ventricular myocardial mass index after 6 months of
sulodexide treatment in patients with coronary artery disease with preserved and moderately reduced
left ventricular ejection fraction (LV EF) who have undergone COVID-19. The described effects of im-
proving endothelial function, as well as improving the state of the blood-brain barrier due to the use of
sulodexide, make it possible to recommend the use of this drug in the category of patients with CAD to
reduce the negative impact of COVID-19 on the cardiovascular system.

Keywords: Coronary Artery Disease; COVID-19; Endothelium; Chronic Heart Failure; Sulodexide.

Introduction al. 2021; Karahan S. et al. 2022) and laser Doppler

SARS-CoV-2 has a negative impact on the mi-
crocirculation (MC), causing endothelial damage,
microthrombosis, and microvascular occlusion
(E. Cenko et al. 2021). Microvascular changes are
considered not only as a pathophysiological as-
pect of acute SARS-CoV-2 infection, but also as
a factor associated with an increased risk of devel-
oping long-term postinfectious consequences in
COVID-19 convalescents (Xu S.W. et al. 2023).
Patients with concomitant cardiovascular disease
are more susceptible to complications associat-
ed with COVID-19 and have higher concomitant
mortality (Mondini L. 2023). Coronary artery dis-
ease cooperates with SARS-CoV-2 infection on
the principle of mutual reinforcement (Rudyk Y.S.
2021). Microvascular changes, including endothe-
lial dysfunction and damage, are factors that con-
tribute to the mutual worsening of the course of
the 2 diseases. The methodology of non-invasive
study of MC, in particular in patients or those who
have recovered from COVID-19, involves the use
of nail (video) capillaroscopy (NC) (Natalello G. et

flowmetry (LDF) (Sabioni L. et al. 2021; 2023).
There are data on the targeted assessment of mi-
crovascular dysfunction in coronary vessels in pa-
tients with COVID-19 and survivors of COVID-19
(Malahfji M. et al. 2022; Caliskan M. et al. 2022;
Rola P. et al. 2022), which, however, are not read-
ily available in routine clinical settings. Consider-
ing that COVID-19 causes systemic endothelial
damage, we extrapolated the laser Doppler flowm-
etry (LDF) values of the background recording on
the left forearm (Fullerton A. et al. 2002), as well
as the ECHO values to assess the state of the BHB.
Patients with coronary artery disease (CAD)
have an increased risk of severe COVID-19 and
death. Oedema, myocardial inflammation, fibrosis,
and related complications are observed in patients
recovering from COVID- 19, as well as in patients
with post-COVID syndrome. Cardiac lesions are
present in 80% of patients, and prolonged myo-
cardial inflammation persists in 60% of cases with
an average time interval of 71 days in COVID-19,
even in asymptomatic patients (Jia-Fu Wei. et al.
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2020; Rudyk Y.S. 2021). The 45-day cumulative
risk of venous thromboembolism after discharge
was 0.2%. In another cohort, it was 4.8 per 1000.
The incidence of thrombosis (pulmonary embo-
lism, intracardiac thrombus, and ischemic stroke)
within 30 days was 2.5%. The risk of thrombotic
events in the post-COVID-19 period may correlate
with the severity of hyperinflammation (E. Cenko
et al. 2021). Acute myocardial injury (AMI) was
detected in 15.8% of 110 patients, half of whom
had high troponin T levels that were 5 times high-
er than normal. Patients with AMI were older and
more likely to require hospitalization in the inten-
sive care unit, mechanical ventilation, and treat-
ment with vasoactive drugs. Troponin T levels
were associated with disease severity, and 3 deaths
occurred in COVID-19 patients with AMI (Jia-Fu
Wei, 2020).

Numerous studies have focused on CAD with
CHF, but only a few have determined the function
of the BHB (Rubens P. et al. 2021). The endotheli-
um, whether it is located in the endocardium, coro-
nary or capillary vessels, is the main barrier against
BHB dysfunction (Brutsaert, D.L. 1998; 2003;
Smiljic, S. et al. 2017). As for the tight junction
proteins, such as connexin-37 between endotheli-
um and endothelium, connexin-43 between endo-
thelium and myocyte, myocyte and other myocyte,
and mitochondria (mito)-myocyte, they are prima-
ry connexins (Dbouk, H.A. et al. 2009; Boengler,
K. etal. 2017). In this context, researchers have be-
gun to explore that it is important to determine the
mechanism of leakage of BHB if they are involved
in various diseases, including viral infections, in-
cluding COVID-19, which infect vital organs such
as the heart (Rubens, P. et al. 2021; Adeghate, E.A.
etal. 2021; Bader, F. et al. 2021; Liu, J. et al. 2021;
Mehra, M.R. et al. 2020; Shchendrygina, A. et al.
2021; Abbasi, J. 2021).

Indeed, remodeling by its nature involves
the synthesis and degradation of the extracellu-
lar matrix (ECM). Thus, matrix metalloprotein-
ases (MMPs) play a significant role in vascular
leakage and interstitial edema (Bauer, A.T. et al.
2010, Rosenberg, G.A. et al. 2007). The basement
membrane between the endothelium and muscles
contains ECM, encompassing latent MMPs and
tissue inhibitor of metalloproteinases (TIMP)/
nitric oxide; NO in the form of a triple complex.
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However, oxidative stress during IHD activates
MMPs and inactivates TIMP through peroxynitrite
and nitration of tyrosine/arginine (Hunt, M.J. et al.
2007). Disruption of the endothelial-myocyte (E-
M), myocyte-myocyte (M-M), and mitochondria
(mito)-myocyte junctions are signs of heart failure
(Zima, A.V. et al. 2013; Pabbidi, M.R. et al. 2013;
Rodriguez, W.E. et al. 2008).

In our study, we investigated the mechanism of
myocardial damage in patients with IHD combined
with COVID-19. According to Rubens P. et al.
2021, connexin-43, which connects myocytes and
mitochondria (mito)-cardiomyocytes, and connex-
in-37 connects endothelial-cardiomyocytes. The
role of MMPs in the degradation of connexins lead-
ing to cardiac dysfunction remains unclear when
E-M, M-M, and mito-cardiomyocyte junctions
are disrupted. We expanded on the hypothesis of
Rubens P. et al. 2021, suggesting that stimulation of
AT?2 receptors by SARS-CoV-2 also contributes to
leukocyte-dependent release of MMPs (including
matrix metalloproteinase I and others), leading to
disruption of the spatial configuration of the C-ter-
minal tail and N-terminal domain of connexin-43
and connexin-37. COVID-19 through AT2 recep-
tors also activates leukocyte-dependent release of
MMP9Y, causing dysfunction of connexin proteins
through the expression of A2A and A2B receptors,
which are associated with Gas and mediate adeny-
lyl cyclase activation, leading to increased levels
of cyclic adenosine monophosphate (CAMP) — one
of the intracellular secretory stimulators. Elevated
cAMP levels lead to the release of a large amount
of isotonic fluid with low protein content and high
concentrations of sodium, potassium, chloride, and
bicarbonate into the interstitium. The presence of
increased cAMP leads to the inactivation of con-
nexins (by disrupting the spatial conformation
of connexins 37 and 43) and dysfunction of E-M
and M-M gap junctions. Loss of bicarbonate and
potassium leads to the development of metabolic
acidosis and hypokalemia (Haskoé G. et al. 2016).
Adenosine receptors Al and A3 are associated
with Gai, which inhibits adenylyl cyclase activity.
In addition, A1 receptors are associated with Goo,
which mediates adenosine inhibition of calcium
conductivity. Meanwhile, A2B and A3 receptors
are associated with Gaq and stimulate phospho-
lipase activity. The extracellular concentration of
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adenosine near normal cells is approximately 300
nM. However, in response to cell damage (e.g., in
inflamed or ischemic tissues), the concentration
of adenosine quickly increases to 600-1200 nM.
Thus, in response to stress or injury, adenosine
mostly exhibits cytoprotective action, protecting
tissues from damage in cases of hypoxia, ischemia,
or seizures. Activation of A2A receptors elicits a
wide range of responses that can generally be clas-
sified as anti-inflammatory (Haské G. et al. 2004).

Although randomized clinical trials are need-
ed to verify potential treatment methods including
Sulodexide (S), when the pharmacokinetics and
pharmacodynamics of Sulodexide will be fully un-
derstood, to determine an effective and safe thera-
peutic regimen for patient treatment, we decided to
study the potential mechanism(s) in patients with
the anticipation of any benefits, if any, regarding
reprofiling S in the treatment of viral infections
such as COVID-19 (Alejandro Gonzalez-Ochoa
et al. 2020; Sam Schulman, Job Harenberg 2021).
Sulodexide is a highly purified mixture of gly-
cosaminoglycan consisting of fast-acting heparin
and dermatan sulfate, which has a positive impact
on the fibrinolytic system, platelets, endotheli-
al cells, and inflammation (Sadykov D.V. 2008).
The endothelial protection of sulodexide includes
an influence on the glycocalyx and endothelial
cells. The glycocalyx is a thin layer consisting of
proteoglycans, glycosaminoglycans, and glyco-
proteins that covers the endothelium of all blood
vessels and performs several important physiolog-
ical functions (Shen D. et al. 2019 Dogné S, 2018)
and its disruption can worsen endothelial function
(Lasierra-Cirujeda et. all 2010). Endothelial gly-
cocalyx is damaged in acute respiratory distress
syndrome induced by endotoxemia in mice. Pro-
tection against endothelial damage by accelerating
glycocalyx synthesis weakens glycocalyx damage,
reduces the level of IL-6, and improves survival
in animal models (Lauver DA. et al. 2006). Sulo-
dexide inhibits disruption of glycocalyx permea-
bility and oxidative stress in experimental isch-
emia-reperfusion injury (Femiano F. et al. 2008).
In cultured endothelial cells, sulodexide restores
the glycocalyx barrier (Bilinska M. et al. 2009). In
a model of balloon-induced injury to the carotid
artery in rats, intraperitoneal injections of sulodex-
ide restore the endothelial glycocalyx, increase the
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level of endothelial nitric oxide synthase, attenu-
ate endothelial hyperplasia, and suppress platelet
aggregation, decrease the expression of CD31 and
intercellular adhesion molecule-1 (ICAM-1), nor-
malize the level of osteopontin and vascular cell
adhesion molecule-1 (VCAM-1), and prevent in-
flammatory infiltration of the vessel wall CD68
(Li T. et al. 2017). In patients with diabetes with
reduced endothelial glycocalyx thickness, oral ad-
ministration of sulodexide has been shown to re-
store glycocalyx thickness (Broekhuisen LN. et al.
2014). In cultured endothelial cells exposed to high
glucose concentrations, sulodexide suppresses the
inflammatory phenotype by reducing levels of reac-
tive oxygen species (ROS), monocyte chemoattrac-
tant protein-1 (MCP-1), and interleukin-6 (IL-6),
as well as increasing the rate of wound layer cell re-
pair (Ciszewicz M, et al. 2009). Similar studies on
experimental aging human endothelial cells have
shown that sulodexide reduces age-related chang-
es (Suminska-Jasinska K. et al. 2011). Sulodexide
improves endothelial dysfunction in streptozoto-
cin-induced diabetic rats, while in cultured human
umbilical vein endothelial cells, sulodexide opposes
inflammation and endothelial dysfunction induced
by patient serum with progressive chronic venous
diseases, metabolic stress (methylglyoxal), or ra-
diation. In these studies, the cytoprotective effects
of sulodexide led to a decrease in ROS production,
reduced synthesis and release of pro-inflammatory
cytokines such as IL-1, IL-6, IL-18, tumor necrosis
factor-alpha (TNF-a), MCP-1, ICAM-1, and DNA
damage (Urbanek T. et al. 2016; De Felice F. 2019).
Sulodexide also prevents apoptosis of endothelial
cells undergoing oxygen-glucose deprivation. This
protective effect appears to be mediated by a reduc-
tion in oxidative stress (Gabryel B. et al. 2016).

It is known that Sulodexide (S) exhibits anti-
thrombotic effects on platelet aggregation, plasma
coagulation, and fibrinolysis. It inhibits platelet
aggregation in response to cathepsin G, thrombin,
and tissue factor. It counteracts plasma coagulation
factors Xa and Ila, thus showing an antithrombin
effect similar in vitro to enoxaparin (Rajtar G et al.
1993; Adiguzel C, Igbal O, Hoppensteadt D. et al.
2009; Cosmi B.et al. 2003). Thrombolytic activity
was first demonstrated upon the addition of sulo-
dexide to clots formed 6 hours prior (Barbanti M,
et al. 1992)
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When administered orally, sulodexide reduc-
es the level of plasminogen activator inhibitor-1
(PAI-1) and increases the level of tissue plasmino-
gen activator (tPA) (Mauro M. et al. 1992; Crepal-
di G. et al. 1990). The antithrombotic activity of
sulodexide when administered orally has been con-
firmed in clinical studies showing its effectiveness
in preventing recurrent venous thromboembolic
events (Errichi BM. et al. 2004; Andreozzi GM. et
al. 2015).

Sulodexide exhibits anti-inflammatory action:
The anti-inflammatory effects of sulodexide have
been demonstrated in several in vitro studies, an-
imal models, and in humans. Sulodexide acts on
the regulatory inflammatory response, reducing
such inflammatory mediators as interleukins (IL)
IL-6, IL-8, IL-1b, IL-2, IL-10, IL-13, interferon B,
macrophage inflammatory protein-13 (MIP-1p),
transforming growth factor-f1 (TGF-B1), vascular
endothelial growth factor (VEGF), monocyte che-
moattractant protein-1 (MCP-1), tumor necrosis
factor-o (TNF-a), granulocyte colony-stimulating
factor, and granulocyte-macrophage colony-stim-
ulating factor. Sulodexide reduces oxidative stress
by decreasing reactive oxygen species (ROS) and
increasing superoxide dismutase (SOD) activity, as
well as reducing matrix metalloproteinase-9 acti-
vity, which can cause tissue damage (Mattana P et
al. 2012; Mannello F. et al. 2014; Munari ACF. et
al. 2015).

Sulodexide is safe: It is noteworthy that sulo-
dexide does not have serious side effects. Long-
term treatment (two years) did not show a higher
incidence of bleeding than placebo. Additionally,
a meta-analysis showed lower cardiovascular and
overall mortality compared to comparator drugs:
Direct oral anticoagulants, vitamin K antago-
nists, aspirin, and placebo (Bikdeli B. et al. 2020;
Pompilio G. et al. 2020).

Sulodexide, when used in the early stages of
COVID-19, was associated with limiting disease
progression, reducing the need for oxygen sup-
port and hospitalization (Frati AC, et al. 2021). It
is known that Sulodexide inhibits MMP activity,
endothelial hyperpermeability, and thus prevents
glycocalyx damage (Munari ACF. et al. 2015).
The mechanisms of action of Sulodexide or its de-
rivatives are still being developed as they are not
fully understood (Salma Charfeddine et al. 2022).
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MMPs play a crucial role in tissue damage that oc-
curs during remodeling (Arthur Melkumyants et
al. 2022).

Aim: to determine the possibility of correcting
the damage to the blood-heart barrier (BHB) as a
consequence of the impact of the SARS-CoV-2 vi-
rus on the cardiovascular system using sulodexide
by assessing intracardiac hemodynamics and mi-
crocirculation in patients with coronary artery dis-
ease with concomitant COVID-19.

Materials and methods

A prospective study was conducted on 65 pa-
tients with coronary artery disease (CAD) and lab-
oratory-confirmed COVID-19 (verified by a pos-
itive PCR test for SARS-CoV-2 RNA), with the
U07.1 code according to ICD-10. CAD was con-
firmed based on the criteria of the European Soci-
ety of Cardiology: previous myocardial infarction,
interventional procedures on coronary arteries
(stenting or coronary artery bypass grafting), and
a positive stress test (exercise stress test or dobu-
tamine stress echocardiography). The study was
conducted upon admission of patients to the hos-
pital and 6 months after discharge at the Kyiv City
Clinical Hospital No. 18 and Medbud, a subsidi-
ary of Kyivmiskbud (Kyiv) from December 2019
to December 2022.

Inclusion criteria: age 50-80 years, existing
CAD, positive COVID-19 test, heart failure with
preserved or slightly reduced ejection fraction
(phenotypes B and C, according to the European
Society of Cardiology, 2020). Exclusion criteria:
acute myocardial infarction, acute bleeding, ter-
minal oncology, severe anemia, pregnancy, lack of
informed consent. An allergic reaction was a crite-
rion for discontinuation from the study.

Patients were divided into two groups: Group |
(n=35) — patients with CAD combined with
COVID-19 who, in addition to standard medical
therapy for chronic heart failure (CHF), received
sulodexide at a dose of 500 LU twice daily for 6
months after discharge from the hospital; Group II
(comparison group, n=30) — patients who received
standard medical therapy without additional sulo-
dexide.

The study was approved by the local Ethics
Committee of Bogomolets National Medical Uni-
versity (protocol No. 631 dated 07.12.2022). All
patients provided informed consent before partic-
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ipating in the study. The clinical characteristics of
the patients are presented in Table 1.

The investigated groups were similar in age,
gender, extent of lung tissue involvement, oxygen
saturation level, presence of hypertension, diabetes
mellitus, obesity, and severity of heart failure. The
degree of blood pressure elevation did not differ
significantly between the groups: stage 1 hyperten-
sion was diagnosed in 12 (34%) patients in Group I
and 10 (30%) patients in Group II, stage 2 hyper-
tension in 10 (29%) and 8 (27%) patients, stage 3
hypertension in 13 (37%) and 12 (40%) patients,
respectively.

The treatment prescribed to the patients did not
differ significantly; ACE inhibitors were received
by 22 (63%) patients in Group I and 20 (67%) pa-
tients in Group II, angiotensin receptor blockers by
13 (37%) and 10 (33%) patients, beta-blockers by
31 (88%) and 24 (80%) patients, antiplatelet agents
and statins by 35 (100%) and 30 (100%) patients,
respectively. After discharge from the hospital, all
patients received antithrombotic agents (new an-
ticoagulants or aspirin) for 30 days as part of the
treatment for COVID-19 and prevention of throm-
boembolic complications.

All patients underwent transthoracic echo-
cardiography (TTE) using an ultrasound system
(HDI11XE, Philips, USA; multiphase transducer
S4-2 [2-4 MHz]). Cardiac remodeling parameters,
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systolic and diastolic left ventricular (LV) func-
tion were assessed according to ASE guidelines.
LA — left atrium (anterior-posterior dimension,
cm); EDV — left ventricular end-diastolic volume,
ml; ESV — left ventricular end-systolic volume,
ml; LVEF — left ventricular ejection fraction; Left
ventricular myocardial mass index, g\m2; RVWT,
right ventricular wall thickness (diastolic), ms;
RVD, right ventricle diameter (anteroposterior
dimension, cm); SBP, systolic pulmonary artery
pressure, mm Hg. The state of microvascular
blood flow and mechanisms of its regulation were
assessed using laser Doppler flowmetry (LDF),
LAKK-02 hardware complex, London, UK, ac-
cording to European guidelines. The following pa-
rameters were determined: baseline microvascular
blood flow (perfusion index [PL, p.u.] p.u. — perfu-
sion units.) — the average value of microcirculation
and functional tests — capillary flow reserve (CFR)
[endothelium-dependent and endothelium-inde-
pendent mechanisms of microcirculatory regula-
tion] (occlusion test [CFR,%]; nitroglycerin ionto-
phoresis [CFRn,%]).

Repeated examination of patients was per-
formed after 6 months of treatment for all pa-
tients included in the study. The concentration of
C-reactive protein (CRP) was measured by en-
zyme-linked immunosorbent assay (ELISA) using
Biomerica reagents (USA). The results of the study

Table. 1. Clinical characteristics of patients

Clinical data 1 group, n=35 2 group, n=30 p

Age, years 62 (55-69) 60 (49-67) 0,083
Males 24 (69%) 22 (73%) 0,062
Proportion of lung damage

CT Imaging -1 16 (46) 11 (37) 0,173
CT-2 14 (40) 16 (53) 0,081
CT-3 5(14) 3(10) 0,182
The level of saturation 92+12 93+8 0,094
Arterial hypertension, % 35 (100%) 30 (100%) 0,072
Myocardial infarction has been suffered. 15(43) 9 (30%) 0,067
Diabetes mellitus 12(34) 8(27) 0,239
body mass index 28,9 (25,1-31,8) | 28,2 (24,9-333,9) 0,175
CHEF, NYHA.

phenotype B, NYHA 2 FC (functional class) 23 (65%) 20 (67%) 0,064
phenotype C, NYHA 3 FC 12 (35%) 10 (33%) 0,261

Ukrainian scientific medical youth journal, 2024, Issue 3 (149)

http://mmj.nmuofficial.com

98



https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 3 (149), 2024

Creative Commons «Attribution» 4.0

were entered into an electronic database for statis-
tical processing using the Statistica v. 14.0.0.15
program. In the case of a normal Gaussian distri-
bution, quantitative indicators are presented in the
form of M (mean) + SD (standard deviation), in
the case of a distribution other than normal — in
the form of median (Me) and interquartile range
[Q25; Q75]. Variables were compared using Fisher
or Mann-Whitney tests. Correlation analysis was
used to study the relationship between two vari-
ables using the Spearman or Pearson correlation
coefficient. The statistical significance of diffe-
rences between qualitative indicators was assessed
using the 2 criterion. The results were considered
reliable if the probability of error was <0.05, which
meets the criteria accepted in biomedical research.

Results

Echocardiography at the time of enrollment in
the study revealed that 30 (50%) patients in group I
and 14 (47%) patients in group II had reduced LV
EF values of 40 to 50%. After 6 months of treat-
ment with sulodexide, a tendency to improve LV
systolic function and decrease in LV MMI was not-
ed in patients of group I. There were no significant
differences between the groups at the time of en-
rollment in the study in terms of CFRo and CFRn
levels. A repeated study of CFRo activity revealed
a significant increase in CFRo and CFRn levels
only in group I. In patients of group I, no signifi-
cant changes in the levels of CFRo and CFRn were
found (Table 2).

During the inclusion of patients in the study, an
inverse relationship of moderate strength between
plasma CRP and CFRo in patients of group I was
found (r=0.52, p<0.05).

After 6 months of treatment, plasma concen-
trations of CRP significantly decreased: from 17.7
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(1.3; 50.1) to 5.7 (1.0; 12.0) mg/l in Group I
(p=0.01) and from 14.2 (1.2; 27.0) to 4.2 (1.0;
11.0) mg/l in Group II (p=0.01). There were no
significant correlations between the level of CRP
and CFRo after 6 months of treatment. Moderate
correlations were observed between CFRo and
CFRn with left ventricular systolic function, as
well as inverse correlations with the sizes of the
left and right ventricles and systolic pressure in the
pulmonary artery. There was a tendency towards
improvement in the systolic and diastolic function
of the left ventricle in the first group, where sulo-
dexide was used, while no significant changes in
intracardiac hemodynamics were observed in the
second group.

One of the most important indicators that al-
lows us to judge the activity of the L-arginine
NO system in improving endothelium-dependent
vasodilation and its impact on microcirculation
system remodeling is the ratio of CFRo to CFRn
(CFRo / CFRn). Upon initial examination of pa-
tients, the CFRo / CFRn ratio did not show signif-
icant differences. After 6 months of treatment, a
significant increase in the CFRo/CFRn ratio was
observed only in patients taking sulodexide, while
there was no positive dynamics of this ratio in
Group II (Figure 1).

Discussion

Clinical studies have shown that severe cas-
es of COVID-19 lead to significant inflammation
and necrosis of cardiomyocytes in the myocardi-
um. The changes triggered by the SARS-CoV-2
virus intervention contribute to significant fibrotic
changes (Bader F. et al 2021).

It is known that worsening endothelial function
is associated with suppression of the L-arginine
NO system, increased concentration of pro-inflam-

Table 2. Dynamics of echocardiography and LVEF in patients with coronary artery disease with
concomitant COVID-19

Data M, Q25-75| 1 group initially 16%;0‘?1‘;": P |2 group initially %i‘(ﬁthe: P
LV ER% 49 (40;56)| 53 (42; 60) * | 0,051 48 (41; 62) 49 (45, 65) | 0,063
LV MMI, g\ 137(93; 160) | 130 (89; 155)* | 0,054| 140 (76;161)| 138 (71; 160) | 0,071
PL p.u. 411(2,53;7,58) | 3,88 (2,28, 7,00) | 0,081 | 4,57 (2,14;9,24) | 4:45 (2,32; 9,00) | 0,085
CFRo% 136 (88;189) | 160 (127;245)| 0,003 | 146 (80;250)| 164 (75; 304) | 0,059
CFRn%. 185 (130;216) | 199 (155;287)| 0,001 | 193 (124;242)| 202 (85; 460) | 0,063
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Ratio CFRo/CFRn
0,84

0,82

0,8
0,78
0,76
0,74
0,72

0,7

0,68
CFRo \CFRn

First groupe 1 gr 6 month

M Second groupe 2 2 gr. 6 month.

Group 1: patients with coronary artery disease
with concomitant COVID-19 who were administered
sulodexide.

Group 2 in patients with coronary artery disease
with concomitant COVID-19 who were prescribed
standard therapy without sulodexide.

Figure 1: Correlation of endothelium-dependent and
endothelium-independent vasodilation in patients
with coronary artery disease with concomitant
COVID-19.

matory cytokines (IL-6, IL-8, IL-1b, IL-2, IL-10,
IL-13, TNF-alpha, etc.), increased concentration
of MMP-9 and a deficiency of TIMP-1, increased
adenylyl cyclase activity, leading to edema and
degradation of the intercellular matrix, develop-
ment of pronounced dilation of the left ventricular
cavity, and rapid progression of systolic heart fail-
ure. Decreased MMP activity indicates a decrease
in the degree of fibrosis. This study demonstrated
that additional administration of sulodexide in the
comprehensive treatment of patients with ischemic
heart disease and preserved or moderately reduced
left ventricular ejection fraction who had recovered
from COVID-19 led to improvement in endotheli-
al function (enhanced activation of the L-arginine
NO system, reduction in pro-inflammatory cyto-
kines, as well as plasma concentrations of MMP-9
and TIMP-1).

According to A. Gonzalez-Ochoa et al. 2020,
sulodexide may help restore the integrity of the
glycocalyx in venous and arterial endothelium,
which can reduce or limit the response to inflam-
matory molecules. It has an antithrombotic effect,
which may help reduce the frequency of thrombo-
embolic complications, which can be beneficial
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for these patients. We hypothesize that sulodex-
ide, administered in the early symptomatic stages
of COVID-19, will improve clinical outcomes,
reduce hospitalizations, and decrease morbidity
and mortality in patients with IHD. According to
S. Charfeddine et al. 2021, sulodexide in patients
with long-term COVID-19 may be an effective
means of relieving chest pain, palpitations, fatigue,
and neurocognitive disorders associated with en-
dothelial dysfunction. The study by Zudina A.M.,
2021 convincingly demonstrated the importance
of sulodexide in reducing inflammation, anticoag-
ulant effects, and improving endothelial function
(Kryvoschekov E.P. 2022). Sulodexide significant-
ly (by 40%) reduced the number of circulating en-
dothelial cells, potentially indicating its antiviral
endothelial-protective properties. It also prevent-
ed excessive platelet activation and the formation
of erythrocyte sludge according to Arthur Mel-
kumyants, 2022.

Sulodexide improves the condition of the
glycocalyx barrier and reduces its damage in
COVID-19, reducing the level of thrombomod-
ulin, von Willebrand factor (Gy6z6 Szolnoky.
2022). Sulodexide, a precursor for the synthesis of
glycosaminoglycans (GAGs), may help restore the
damaged endothelial glycocalyx and prevent fur-
ther degradation (J. Gonzalez-Ochoa et al. 2022).
Improving the integrity of the glycocalyx not only
restores the barrier function of the endothelium but
also allows the endothelium to better modulate the
production of key inflammatory molecules, such
as IL1, IL6, IL8, and TNF, while simultaneously
reducing its response to them. The heparin com-
pound adds an af-antithrombotic and profibrino-
lytic effect, which may be important against the
procoagulant state caused by SAR-CoV-2; more-
over, it may exert additional anti-inflammatory ac-
tion. Sulodexide is known for its pleiotropic action
and protective effect on the endothelium (Shen D.
et al. 2019). It exhibits antithrombotic properties
by reducing the level of fibrinogen (Dogné S. et
al. 2018; Lauver DA. et al. 2018) and plasminogen
activator inhibitor-1 (PAI-1) inhibitor (Dogné S. et
al. 2018; Bilinska M, et al. 2003) and is believed
to have anti-inflammatory properties (Mauro M. et
al. 1993; Femiano F. et al. 2003). In various cardio-
vascular indications, the use of sulodexide has been
associated with a reduced risk of venous thrombo-
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embolism, myocardial infarction, cardiovascular
mortality, and all-cause mortality (Bilinska M. et
al. 2009; Bikdeli B. et al. 2020). Treatment with
sulodexide has been associated with a significant
increase in CFRo and CFRn, as well as the ratio of
CFRo/CFRn, indicating improvement in endothe-
lial function and a slower rate of microcirculatory
remodeling (Kryvoschekov E.P. 2022).

According to Rubens P. et al. 2021, activa-
tion of MMP-9 induces EMMPRIN (CD147),
reduces the level of connexin-37, and causes
endothelial endocardial (EE) leakage, and sulo-
dexide mitigates MMP-9 activation, EE leakage,
and dysfunction of the muscles of the pulmonary
diaphragm. Although MMP-9 degrades colla-
gen/elastin and connexins, collagen metabolism
occurs faster compared to elastin or connexins,
which in turn are replaced by stiffer collagen (Ji-
ang Q-J. et al. 2018; Rucklidge, G.J. et al. 1993).
Therefore, a shift in the collagen/elastin ratio may
lead to fibrosis. Increased cardiovascular risk in
ischemic heart disease (IHD) essentially linked to
fibrosis and MMP-9, which degrades connexins
(-37 and -43), causing disconnection of E-E and
M-M junctions. Fibrosis caused by collagen deg-
radation by MMP-9 can be reduced by lowering
the level of MMP-9. Although sulodexide reduces
the level of MMP-9, the mechanism of this effect
is unknown. In our opinion, adenosine receptor
expression is involved here, so it is necessary to
determine whether MMP-9 activation reduces the
level of connexin-43 and causes disconnection of
endothelial-myocyte (E-M) and myocyte-myo-
cyte (M-M) junctions, and whether sulodexide
mitigates them. Connexins in myocytes are im-
portant for proper mitochondrial functioning
(Rottlaender D. et al. 2012; Boengler, K. et al.
2012).

Elevated levels of mitochondrial MMP-9 dis-
rupt connexin-43, leading to the disconnection of
mitochondria and myocytes. In patients with isch-
emic heart disease and heart failure, there is a dis-
ruption in the regulation of mitochondrial fusion
and fission (Givvimani, S. et al. 2014; Givvima-
ni S. 2012). The dynamic process of myocyte con-
traction and relaxation is synchronized with mito-
chondrial fusion and fission, as mitochondria make
a significant contribution to calcium balance and
energy production in myocytes (Zima, A.V. et al.
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2013). There is a decrease in the Mfn2/Drpl ratio
(Mfn2; mitofusin 2, a mitochondrial fusion pro-
tein/Drpl; dynamin-related protein, a mitochon-
drial fission protein), indicating abnormal predom-
inance of fission over fusion, leading to abnormal
mitophagy (Givvimani, S. et al. 2012).

Altered mitochondrial dynamics due to de-
creased Mfn2/Drpl ratio result in desynchroniza-
tion. Sulodexide may mitigate the disconnection
of junctional connections between mitochondria
and cardiomyocytes, supporting mitochondrial dy-
namics (Mfn2/Drp1 ratio) and inhibiting connexin
degradation mediated by MMP-9. Our study sug-
gests that sulodexide reduces the induction of pro-
teolytic and mitochondrial oxidative stress (Salma
Charfeddine. 2022).

Thus, remodeling of the blood-heart barrier
(BHB) involves: worsening of endothelial func-
tion, degradation of the extracellular matrix (ECM)
through hyperproduction of pro-inflammatory cy-
tokines, activation of matrix metalloproteinases,
adenylyl cyclase system, which play a significant
role in vascular leakage and interstitial edema
(Bauer, A.T. et al. 2010, Rosenberg, G.A. et al.
2007), and disrupt junctional connections between
endothelial-myocyte (E-M), myocyte-myocyte
(M-M), and mitochondria (mito)-myocyte, which
are signs of prolonged heart failure (Zima, A.V.
et al. 2013; Pabbidi, M.R. et al. 2013; Rodriguez,
W.E. et al. 2008) in patients with CAD in combina-
tion with COVID-19. Correction of this condition
should be carried out using endothelioprotectors
such as statins, beta-blockers, ACE inhibitors (an-
giotensin receptor blockers), antithrombotic agents
in combination with sulodexide.

Conclusion

The results obtained confirm the improvement
of microcirculation, as well as the tendency to im-
prove systolic function and left ventricular myo-
cardial mass index after 6 months of sulodexide
treatment in patients with CAD with preserved
and moderately reduced LVEF who have had
COVID-19. The described effects of improving
endothelial function, as well as improving the state
of the hematocardial barrier through the use of su-
lodexide, make it possible to recommend the use of
this drug in this category of patients to reduce the
negative impact of COVID-19 on the cardiovascu-
lar system.
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Kopexkuisi ypa:keHHs1 reMaToKapaiaJbHOro 6ap’epy,
sk BILIUBY Bipycy SARS-CoV-2 Ha cepueBo-CyIuHHY cHCTEMY
y xBopux Ha IXC y noeananni 3 COVID-19
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Anomauin: ypasicenus 2emamoxapoianrvrnoeo oap'epy (I'KbB), nopywenns enoomenianoHoi
@yukyii € xapakmepnoio 03Hakoio 3acmitinoi cepyegoi Heoocmamuocmi (CH), ocHo8HOW0O npuuuHo0
cmepmetl rooell noxunozo 6iky 3 IXC, cnposokosanux Hosumu eapianmamu koponasipycy (SARS-
CoV-2), ane mexauizm yYbo2o AGUWA 3ATUUWAEMbCA He3'scosanum. Memowo yvoco npoexmy €
susHayenHs mexauizmy ypaxcenus I'Kb npu IXC i3 3acmitinoro CH i3 pozeumxom 6 nux COVID-19,
a maxodc MONCIUBICMb 1020 KOpeKYii npu euxopucmauwi cynooekcudy. Endomeniii enookapoa
(EE) € bap'epom, wo nepewikodxicae 8umokKy Kpoei 3 enookapoa 6 inmepcmuyiil, 00Hax yeti bap’ep
nopyutyemocs nio uac nepebicy COVID-19 y xeopux na IXC. Ilonepeoni 0ocniodicenus nokazanu,
wo O0OuHuUM 13 Namo@izioNociuHUX MexaHizmié € aKmueayis MAmMpUKCHUX Memalonpomeinas
(MMII) npu IXC i3 XCH. MMII-9 oezpadye xoHHeKcunu, wo npuzeooums 0o oucpynxyii EE. B
ooHomy docniodicenti [Rubens P. et al. 2021] susaeneno wkcmakpunne 3’conanusn EE 3 mioyumamu i
mimoxonopiamu (Mimo), ane sk yei npayroe, 00Ci 3a1UUaAEMbCsL BIOKPUMUM RUManHaM. Mamepianu
ma memoou. byno oocmesceno 65 xeopux na IXC 3 diaenozom COVID-19. Xeopi 6ynu po3nodineti
Ha 06i epynu: I epyna (n=35) — nayieumu, axi npomszom 6 mic. Ha mai cmanoapmuoi mepanii IXC
nputimanu cynooexcud y 003i 500 J10 x 2p/0ooy; 1 epyna (n=30) — xeopi 6e3 cynodekcioy. Ilposoounu
exokapoioepagito i nazepHy OONNLepi6cvbKy @hroymempito Ha NOYamxy 00CHiOdceHHs | uepe3 6
micayie. Ilpu nposedenni exokapoioepaghii Ha Mmomenm 6KIOUEHHS 8 OOCTIONCEHHS OVI0 BUSBIEHO,
wo 30 (50%) nayicumie I epynu i 14 (47%) xeopux Il epynu manu 3nusiceni 3navenns OB JII1I 6io
40 oo 50%. Yepesz 6 mic. nikyeanHsa cynooekcuoom 0yia 6i03HaueHa meHOeHyisi 00 NONINUIeHHs
noxasznuka cucmoniunoi ¢yuxyii JILII, a maxooc smenwenns IMMUIILL y xeopux I epynu. 3a pienem
pesepsy KaniisapHoz2o Kposomoka okniositinoi npoou (PKKo) i pesepsy kaninsipnozo Kposomoxa
Himpoaniyepurosoi npoou (PKKn) éiominnocmeti migic epynamu nio 4ac 6KI04eHHs 8 00CII0NCeHH s
He Oyno. [losmopne Oocnioxcenns nicisi 6 micayie nputiomy cyno0ekcudy Ha mii CmaHoapmuoi
mepanii susasuno 3Hauyywe 30invuienns piens PKKo i PKKn mineku 6 I epyni. 'V xeopux Il epynu
icmomnoi sminu PKKo i PKKu euseneno ne Oyno. Buseneno 360pomuy 3anedicHicme Midc pieHem
CPb i PKKo y xseopux I epynu (r=0,52, p<0,05). Yepe3 6 mic. nikyeanHs niazmosi KOHyeHmpayii
CPE icmommno 3nusunuca: 3 17,7 [1,3; 50,1] 0o 5,7 [1,0; 12,0] me/n y I epyni (p=0,01) i 3 14,2 [1,2;
27,0] 0o 4,2 [1,0; 11,0] me/n y II epyni (p=0,01). Jocmosipnux e3aemoze'azxie mixc pisnem CPE i
PKKo uepes 6 mic. nikysanns sussieno e 6yno. Biomiueno 63aemoss ’sa3xu nokasnuxie PKKo i PKKH
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3 CUCIOIIYHOT0 (DYHKYIEIO 118020 WTYHOUKY, d MAKONIC 360POMHI 3ANENCHOCTI 3 POIMIPAMU 18020 MA
npaso2o WIYHOUKY i CUCIONIIYHUM MUCKOM 8 le2eHesill apmepii. Buaenena menoenyis 00 noiinuienHs
cucmoniunoi ma oiacmoniunoi QyHKyii 1i6020 WIYHOUKA 8 nepuliti epyni, oe 0y8 8UKOPUCTNAHULL
cynooekcuo, 6 opyeiti epyni icmomuux 3min noxasnukie ExoKI ne oyno eiomiueno. Ilpu nepsunnomy
obcmedicenni nayieumis cniggionoutennss PKKo/PKKn ne mano snauywux eiominnocmei. Yepes
6 mic. nixyeanns cnocmepicanocs icmommue 30invuenns cniggionowennss PKKo/PKKn minvku 6
nayienmis, AKi NPUUMAnu Cy100eKcuo, NO3UMUBHOI OUHAMIKU Yb0o2o cniggioHoulenHs 6 11 epyni ne
cnocmepizanocs. Pezynemamu ceiouams npo me, wo akmusayisi MMII-9, endomenianvre ypaswcenns,
eHoomenianvro-mioyumapue (E-M) po3’eonanns i mimoxounopianvHo-mioyumapte po3'eonanms npu
(xponiuniii cepyesiti heoocmamnocmi) XCH y xeopux na IXC y noeonanni 3 COVID-19 6ynu eusneneni
8 3HauHitl Mipi; 00HaK NiKyeanus cynooekcioom (C) ycniuhno nom sKuwuio 0ecmpyKmueHi 3miHu
cmany cepys npu IXC i3 XCH. Ompumani pesyromamu maromes 6e3n0cepeoHe 8iOHOUEHH 00 2amu
KapOiono2iuHux nposeie ma heHomunis, wjo BUHUKAOMb 8HACIi0oK yckaaonewo COVID-19 y niodeti
i3 IXC. Bucnosox. Ompumani pe3yiomamu niomeepoicyioms NOKpAaujeHHs. Cmany MiKpoyupKyisayii,
a makoxc meHOeHyito 00 NOKPAWeHHsT CUCTONIYHOI QYHKYIT ma iHOeKCy macu miokapoa nieo2o
wIyHouKa uepes 6 micayie aikysauHs cynooekcuoom y xeopux Ha IXC 3i 30epesicenoro ma nomipHo
sHudcenoro @B JII, axi nepeneciu COVID-19. Onucani eghexmu nokpawjeHus eHOOmMenianbHoi
@DyHKYil, a maxodc NOKpawjeHHs CMAauy 2emamoxapoiaivHo2o 6ap’e€py 3A605AKU BUKOPUCHIAHHIO
CYN00eKcUdy 0aromes 3M02y PeKOMeHOY8amu 8UKOPUCMAHHS Yb020 NPenapamy 6 Kamezopii Xeopux
IXC i3 XCH 0na 3menwenusn Hecamugrozo enaugy COVID-19 na cepyeso-cyounuy cucmemsy.

KarouoBi cioBa: Imemiyaa xBopoOa cepus, COVID-19, ewnpoteniii, XpoHI4Ha cepIiieBa
HEJIOCTATHICTh, CYJIOIEKCHU]I.
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Abstract: the global incidence of traumatic brain injury remains high and long-lasting consequences
of such injury brings both medical and social burden on public health. Such comorbidity among others
includes early and late post-traumatic epilepsy, post-traumatic stress disorder and depression and anx-
iety, cognitive impairments often require prolonged treatment. The incidence of such negative outcomes
of traumatic brain injury is extremely high among deployed military personnel and war-affected civil-
ians. All of the facts that mentioned above require the development of new strategies, including novel
drug designing to provide complex treatment and overcome existing difficulties in rehabilitation after
traumatic brain injury. The aim of the study was to evaluate the effect of GABA-benzodiazepine receptor
complex modulators on rat hippocampus zones after traumatic brain injury. The experiment was car-
ried out on male Wistar rats. To obtain traumatic brain injury we used a modified weight drop model.
Rats were divided to intact, placebo (received placebo treatment), MPTD-01 (treated with 4-(4°-Me-
thoxyphenyl)-2,3,4,5-tetrahydro-1H-2,3-benzodiazepin- 1-one, intraperitoneally, 5 mg/kg once a day)
and BS 34-20 (treated with 6-(4-Methoxyphenyl)-7H-[1,2,4]triazolo[3,4-a][2,3]benzodiazepine; intra-
peritoneally, 5 mg/kg once a day) groups. The light microscopy with hematoxylin and eosin straining
was performed on 3, 7, 14, 21 days after injury. Hippocampus CAI, CA3 zones and dentate gyrus were
studied. Unlike the placebo group, the MPTD-01 and BS 34-20 experimental groups demonstrated a
smoothing of the swelling phase and its reduction, a shift in the time phase of cellular reactions to a
later time. In the BS 34-20 group, minimal edema and more complete restoration of the structure of the
hippocampus was observed on the 21st day of the experiment. Even though the studied structures of the
hippocampus were not directly traumatized during the performance of the TBI model, they also undergo
remodeling according to the revealed patterns. Such remodeling consists in the sequential change of the
swelling phase by the phase of cellular reactions followed by the recovery phase. As it was shown in
current study, the use of MPTD-01 and BS 34-20 in rats after a moderate traumatic brain injury leads to
a time shift and smoothing of the edema phase. The possible explanation of the studied drugs action is
excitotoxicity reduction what results in less pronounced secondary alteration. Tested novel hydrogena-
ted benzodiazepines can be considered as promising drugs for neurodegeneration prevention after mild
traumatic brain injuries, but their effect on glia activation and other phases of inflammatory cascade
both with neuron and gliocyte ultrastructure still need to be investigated.

Keywords: Brain Injuries, Traumatic; Benzodiazepines; Drug Design; CA1 Region, Hippocampal;
Dentate Gyrus
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Introduction

Following epidemiological studies published
between 2015 and 2020, the age-adjusted inci-
dence of all severities of TBI was between 476
per 100000 individuals in South Korea (Kim et al.,
2020) to 787 per 100 000 individuals in the USA.
(Taylor, Bell, Breiding & Xu, 2017).

In 2016 Institute for Health Metrics and Evalu-
ation (global Disease burden metrics) reported that
that TBI was a cause of 8-1 million YLDs (Years of
healthy life lost due to disability). As for war-relat-
ed TBI, the U.S. Armed Forces Health Monitoring
Centre reported that 375,230 U.S. servicemen suf-
fered from TBI from 2000 to 2016 (Wojcik, Stein,
Bagg, Humphrey & Orosco, 2010).

According to epidemiological studies, in gen-
eral, the incidence of TBI among soldiers who par-
ticipated in Operation Iraqi Freedom (OIF), Opera-
tion Enduring Freedom (OEF), and Operation New
Dawn (OND) deployment reached 15.2-22.8%
(Wojcik et al., 2010)

Ukrainian national statistics on TBI epidemiol-
ogy among military personnel are still unalienable
or incomplete due to continued russian aggression.

The most common short and long-term TBI-as-
sociated complications include immediate seizures,
early and late post-traumatic epilepsy, cerebrospi-
nal fluid leakage, hydrocephalus, cognitive and
memory impairment, post-traumatic stress disorder
(PTSD), and injury-related depression (Kaptalan,
Andreeva, Stoyanov, Ostapenko & Oliinyk, 2021).

Studies on the epidemiology of late posttrau-
matic epilepsy demonstrated that patients with
mild TBI have an increased probability of late epi-
lepsy onset nearly three times more during the first
year after injury and nearly two times more during
the next three years. For such patients, standar-
dized incidence ratios are 3,1 (1,0-7,2 95 CI) and
2,1 (1,1-3,8 95% CI). (Annegers & Coan, 2000)

Another wide cohort study showed that pa-
tients with mild TBI had significantly (up to 37%)
increased risk of affective disorders, especially
during the second year (Delmonico et al., 2024)

The last scoping review also stated that long-
lasting cognitive impairment including episodic
memory impairment can be observed in nearly 55%
of the patients after mild TBI during the first year
after injury. (Mclnnes, Friesen, MacKenzie, West-
wood & Boe, 2017; Mavroudis et al., 2024)
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The hippocampus is considered as a part of the
brain that responds to affect, cognitive, and memory
functions. Both with this, hippocampus transforma-
tion such as hippocampal sclerosis with neuronal
cell death and excessive gliosis or mossy prolif-
eration are keystones of epileptogenesis. Preven-
tion of neurodegeneration and epileptogenic brain
transformation by decreasing excitotoxic events is
a key way of late TBI complications prophylactics
(Ostapenko, I. 2022; Ziablitsev, & Khudoley 2020).

Design of novel drugs that can decrease exci-
totoxicity by increasing or modulation of GABA-
ergic transmission can be a perspective way of
treatment.

Aim

The current study aimed to investigate of GA-
BA-benzodiazepine receptor complex modulators
(hydrogenated 2,3-benzodiazepines MPTD-01 and
BS 34-20) effect on rat hippocampus structures af-
ter experimental mild traumatic brain injury. The
question of the study was are the hydrogenated
2,3-benzodiazepines MPTD-01 and BS 34-20 pre-
vent neurodegeneration in hippocampus after mild
traumatic brain injury?

Materials and methods

The experiment was carried out on 125 male
Wistar rats (180-240 g) that were housed in stan-
dard conditions, natural light cycle, water and food
ad libitum.

We used the modified Marmarou weight drop
model to perform mild traumatic brain injury by ap-
plying a 66,7 g weight drop from 65 cm on interau-
ricalar point at sagital line. (Nasution et al., 2020).

All the rats were divided to four groups:

Rats from I group rats received no injury or
treatment (intact)

Rats from II group received placebo treatment

Rats from III group received MPTD-01
(4-(4’-Methoxyphenyl)-2,3,4,5-tetrahydro-1H-2,3-
benzodiazepin-1-one; intraperitoneally, 5 mg/kg
q.d.)

In IV group rats received BS 34-20 (6-(4-Me-
thoxyphenyl)-7H-[1,2,4]triazolo[3,4-a][2,3]ben-
zodiazepine; intraperitoneally, 5 mg/kg q.d.)

3,7, 14 and 21 days after injury rats were sacri-
ficed by decapitation under thiopentone overdose.
Rat brains were processed for light microscopy.
5-um thick sagital formalin-fixed paraffin-embed-
ded sections were sliced and stained with hema-
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toxyline and eosyne (Mulisch, & Welsch, 2015),
observed via MICROmed Evolution ES-4130 light
microscope. All obtained photos were processed
with ImagelJ software (NIH, USA, ver. 1.50), On
all slices we defined, studied and described dentate
gyrus, CA1 and CA3 hippocampus zones.

All experimental procedures were performed
in accordance with Directive 2010/63/EU of the
European Parliament and of the Council on pro-
tection of animals used for scientific purposes. We
also consider national regulatory act (The law of
Ukraine «On protection of animals from cruelty»).

Results

By the 3¢ day after injury rats from all ex-
perimental groups demonstrated preserved layer
structure of hippocampus including dentate gyrus.
By this term, we reveal the edematous changes in
subgranular layer of dentate gyrus in hippocampus
of all experimental groups. Such changes were ob-
served in all experimental groups, but they were
more prominent in I (TBI+placebo) group. Such
findings were also seen in III experimental group
(TBI+MPTD-01) but the degree of their severi-
ty was less than in II group. Rats from IV group
(TBI+BS 34-20) demonstrated similar in nature
but minimal in expression changes.

On the 7™ day after injury rats from II (TBI+-
placebo) group demonstrated signs of oedema in
subgranular layer of dentate gyrus. Part of CA3 hip-
pocampus zone that directly directly contain focus
with increased number of small round-shaped cells
that have basophilic cytoplasm. The CA1 hippo-
campus zone contains focus, where typical granular
cells are absent, the vast majority of cells have poly-
morph, polygonal or corrugated shape and basophil-
ic cytoplasm. Such cells are placed in 2-3 rows.

In III experimental group (TBI+MPTD-01)
the dentate gyrus composed of light granular
cells, with oedema in subranular layer, The CA3
and CA1 hippocampus zones contain mostly light
granular cells that form several layers with few of
the pyramid cells with bright basophilic cytoplasm
in between other cells.

In the IV experimental group (TBI+BS 34-20)
the structure and cell presence of dentate gyrus,
CA3 and CAT1 hippocampus zones are similar to
one in I (intact) group.

By the 14 day in II group (TBI+placebo) The
dentate gyrus composed of majorly granural cells,
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nearly half of them have basophilic cytoplasm. Ede-
ma in subgranular layer is like such in previous term.
CA3 hippocampus zone contains both granular and
pyramidal cells with basophilic cytoplasm and nuc-
lei with clearly seen nucleoli. CA1 zone contains
focus with decreased number of granular cells. Half
of them have normal structure and cytoplasm tinc-
torial properties. The rest of the cells had polygonal
or corrugated shape and basophilic cytoplasm.

In IIT group (TBI+MPTD-01) The dentate gy-
rus is majorly composed of granular cells and a
few pyramidal cells that preserve their structure.
CA3 hippocampus zone contains decreased num-
ber of granular cells with preserved structure; the
CA1 zone contain oval-shaped granular cells with
light cytoplasm and nuclei with clearly seen nucle-
oli, few pyramidal cells with basophilic cytoplasm.

In IV group (TBI+BS 34-20) the dentate gyrus
composed of huge amount of small round-shaped
granular cells with basophilic cytoplasm. Signs of
edema are less prominent than in previous term.
CA3 and CA1 hippocampus zones contain granu-
lar cells with slightly basophilic cytoplasm. In CA1
zone below cortical impact place granular cells ap-
pear corrugated, have basophilic cytoplasm.

By the 215t day in II group (TBI+placebo) Den-
tate gyrus contain granular cells with signs of peri-
cellular and intracellular edema that majorly pres-
ent in molecular layer. CA3 and CA1 hippocampus

Fig. 1. Dental gyrus and hillus hippocampus
zone, BS 34-20 treatment group, 215 day after
injury. Scale bars is 50 um. * — granule neuron;

black arrows — pyramidal cells in subgranular layer;
white arrow — glia cell; double headed arrow — hillus
with granular cells and interneurons
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zones contain decreased number of cells, majority
of cells are corrugated, wrinkled and have baso-
philic cytoplasm.

In IIT group (TBI+MPTD-01) dentate gyrus
both with CA3 and CA1 hippocampus zones con-
tain typical cells preserve their quantity, shape and
orientation, but nearly all of them have basophilic
cytoplasm.

In 1TV group (TBI+BS 34-20) dentate gyrus,
CA3, CAL1 hippocampus zones contain both oval-
shaped granular cells with narrow light cytoplasm
and pyramidal cells with basophilic cytoplasm. In
CA1 zone, under the impact zone most cells are
pyramidal with basophilic cytoplasm.

Discussion

As we observed, the dentate gyrus structures
react to injury as swelling of subgranular layer that
was more prominent at 3™ at 7! days after inju-
ry and gradually decreased from 14 to 21% day in
IT (TBI+placebo group). The edema in subgran-
ular zone in both experimental groups are more
prominent at 7 and 14™ days after injury, with de-
crease to 215 day. In contrast to II and III groups,
rats from IV group demonstrated minimal signs of
subgranular layer swelling. The reaction of cells
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in dentate gyrus to injury manifests in the form of
cytoplasm basophilia that was observed at 14t day
in II (TBI+placebo) group; together with decrease
in number of cells at 215 in this group it can be
considered as sign of apoptosis. In contrast to this,
in I (TBI+MPTD-01) group such prominent ba-
sophilic strain of granular layer cells observed at
7t day with strain features incomplete recovery at
day 14. Rats from IV group demonstrate similar
changes with cell incomplete recovery till day 21.

We also observe differences in cell reaction
in the CA3 and CA1 hippocampal zone between
groups: the peak of reactivity and cell activation in
IT group (TBI+placebo) is on the 7" and 14% day
after injury and appears as hyperstrained basophilic
cytoplasm of cells in granular zone. In the III group
(TBI+MPTD-01) such neuronal cytoplasm activa-
tion was observed only on 21%t day after injury,
whereas in IV group (TBI+BS 34-20) peak of neu-
ronal cytoplasm hyperactivity was on 14" day and
neuronal straining features were restored at day 21.
(Tucker, Burke, Fu & McCabe, 2017).

Conclusions

Even though the studied structures of the hip-
pocampus were not directly traumatized during the

Fig. 2. Dental gyrus hippocampus zone. Prefixes — «A» — placebo treatment group, «B» — MPTD-01
treatment group, «C» — BS 34-20 treatment group; 1, 2, 3,4 — 3, 7, 14 and 21 days after injury respectively.
All scale bars are 50 um. * — pronounced edema in subgranular layer.
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performance of the TBI model, they also under-
go remodeling according to the revealed patterns.
Such remodeling consists in the sequential change
of the swelling phase by the phase of cellular reac-
tions followed by the recovery phase.

As it was shown in current study, the use of
MPTD-01 and BS 34-20 in rats after a moderate
traumatic brain injury leads to a time shift and
smoothing of the edema phase. The possible expla-
nation of the studied drugs action is excitotoxicity
reduction what results in less pronounced secon-
dary alteration. Tested novel hydrogenated benzo-
diazepines can be considered as promising drugs
for neurodegeneration prevention after mild trau-
matic brain injuries, but their effect on glia activa-
tion and other phases of inflammatory cascade are
still needed to be investigate.
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AHomauyia: yacmoma mpasmu 20108H020 MO3KY ceped Kpail YCb02o C8imy 3aIUacmvcs 8UCOKOIO
i doszompueani HACTIOKU MAKUX MPABM NPUBHOCAMb MA 30L1bUYIOMb K MEOUYHUL MAaK i coyianbHul
mszap Ha cghepy epomadcvkoo 300pos'a. Taki Hacnioku mpagm ceped iHUL020, 8KIIOUAIOMb 8 cebe PAHHIO
ma ni3uio NOCMMpAasMamuyHy eniiencit, NOCMmMpAasMamuyHULL CMpecosull po3nao, denpeciio, KOCHIMUEHI
NOPYUIEHHS 4aACMO 8UMA2A0Mb MPUBAI020 NiKyeanHusa. dacmoma makux He2amu@Hux HACIIOKI8 Mpasm
20106H020 MO3KY HAO36UYALIHO BUCOKA CePeo GilICbKOBOCTYHCOO8YI8 MA YUBINTLHUX 2POMAOAH Ni0 ydc
gitiHu. Buxnaodeni euuje chakmu 06ymo8n1010ms HeoOXioHicms po3pooKuU HOBUX cmpamezill NiKy8anHsa ma
npoQinaxmuky, 6Ku0YaIoyU po3pooKy HOGUX Npenapamis O 3abe3neyeHts. KOMHIEKCHO20 NIKY8aAHHs
ma noooNaHHs CKIAOHOWIS, WO 3YCMpiuaromscs y npoyeci peabinimayii nicis mpasm 20108HO20
Mmo3Ky. Excnepumenm npogedeno na wjypax-camyax ainii Bicmap. /[na eiomeopenna mpasmu 20108H020
MO3KY BUKOPUCMOBYBANU MOOeNb BLIbHO20 NAdinHA eanmadcy. LL[ypu Oyiu pos3dineni na inmakmmy,
naaye6o ma 2 excnepumenmanvii epynu MPTD-01 (ompumysanu 4-(4’-Methoxyphenyl)-2,3,4,5-tetra-
hydro-1H-2,3-benzodiazepin-1-one 6 003i 5 me/ke enympiwnvoouepesunto, 1 paz na 006y) ma BS 34-
20 (ompumyeanu 6-(4-Methoxyphenyl)-7H-[1,2,4]triazolo[3,4-a][2,3]benzodiazepine 6 003i 5 me/ke
gHympiuHboouepesurto, 1 pas na 000y). Yepes 3, 7, 14, 21 Oenv nicia mMoOeno8anHs mpasmu meapum
BUBOOUNU 3 eKCHEPUMEHNY, NPOBOOUNU MIKDOCKONIYHE 00CNIONCEHHS 3PI3i8 3a0ap8NIeHUX 2eMAMOKCUTIIH-
eozunom mamepiany i3 3on CA1, CA3 ma 3ybuacmoi 36usunu cinokamny. Ha npomusazy epyni niayebo, y
epynax i3 3acmocyeannam MPTD-01 ma BS 34-20 siosnauanocs 3enadcenicms nepebicy gazu nabpaxky
ma ii sMeHwennts, 3¢y8 yacy ¢hazu KiimuHHUX peaxyiti Ha Oinvwl nisuii uac. B epyni i3 3acmocyeannsim BS
34-20 sio3nauascsa MiHIMANbHUL HAOPAK Ma OLNbUL NOBHE 8IOHOBNIEHH CMpYKmypu 2inokamna Ha 21 006y
610 nouamky excnepumenmy. He 36adxcarouu na moii ¢hakm, wo 00Cnioxncysami cmpykmypu 2inokamna He
3a3HAIOMb NPAMO20 BNAUGY NIO YAC MOOETIOBANHS MPABMU, BOHU MAKOMC NIOOAIOMbCA PEMOOETIOBAHHIO NO
gidomum nammepram. Take pemooentogants cKiaoaemvcs i NOCIi008HUX (hazu HaOPAKY, (asu KAIMUHHUX
peakyiti ma ¢gazu eionosnenna. Hawi oocniou nokasanu, wo 3acmocyeanns MPTD-01 ma BS 34-20 y
Wypie nicis mpasmu 207106H020 MO3KY CepeOHb020 CHYNeHs Npu3gooums 00 8i0CMpPOUeHHs Yy uaci ma
3enadocenocmi pasu Habpaxy. Modcnugum nosicHeHHAMMeXanizMy 0ii 00CIIOHCY BAHUX PEHOBUH € SMEHULEHHS]
eKCaumomoKCUuHOCmi HelpoHi8 i3 GIPOCiOHUM 3MeHUleHHAM 6MOpUHHOI arvmepayii. Jocniodcysari
HOBI Gen300iazeninu  MOJCYMb G8ANCAMUCS NEPCHEKMUBHUMU NPEenapamamiu O NONepeoNCceHHs
HelipooezeHepayii niciia mpasmu 20106H020 MO3KY, npome, iX epekm Ha akmugayiro Heupo2nii ma iHui
azu nelipozananenus max camo AK i YibmpacmpyKmypa Heuponie ma Heupoenii npu ix 3acmocysamHi
nompeobyoms NOOAIbUUX OOCTIONHCEHD. Copyright: © 2024 by the authors;

licensee USMYJ, Kyiv, Ukraine.
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Pe3yabTaTu Xipypriusoro JikyBaHHs 3AXBOPIOBAHb IVIOTKH
y AiTel 3 HAAMIPHOI0 MACOI0 TUJIA TA OKUPIHHAM

®annan Aiiman’, Jlam3a Heans', Bacunenko Mapuna?

"' Kadenpa «/lutstuoi xipyprii, opToreii, TpaBMaToJIOrii Ta OTOIapUHTOOTI 1 JIHIIPOBCHKHit
Jiep KaBHUM MeIMUHUI YHIBEPCUTET, YKpaiHa

2 Bigninenns «Xipyprii 3axBoproBanb rojosu Ta mui», KHIT «Mickka OararonpodinbHa KiIiHiYHA
JiKapHs Matepi Ta AuTHHY iM. ipod..M.D.Pynnesa» JIMP, [lninpo, Ykpaina.

Address for correspondence:
Fannan Ayman

E-mail: aymanfann@gmail.com
+380636118680

Anomauyin: 0OHUM 3 HAUNOWUPEHIUUX HeIHDEKYIUHUX 3aX60PIOBAHL V C8IMI CMAE HAOMIPpHA
maca mina ma OXCUPIHHA 0cobauU60 y Odimeu. 3ax80pIOBAHICMb HA OXMCUPIHHA NOCMIUHO 3POCMACE i
npu3600UmMsb 00 pO38UMKY YCKIAOHEeHb Ma CYRYMHIX 3aX80pi08aHs. Poznad imynonoziunoeo comeocmasy
npoAasAEMbCA Y 0imetl 3 0aHOW NAMOLO2IEI 3POCMANHAM YACMOMU OMONAPUHLONOLIYHUX 3AX60PI0BAHD,
OOHUM 3 AKUX € NAMOJI02IA MULOANUKIG 210MKU. Mema 00cniodcen s GUsHAUUmMU 0coonueocmi nepedicy
3aX60PI0BAHD 2IOMKU Y Oimell 3 HAOMIPHOI 8a2010 MINA MA OHCUPIHHAM 00 ONepayii Ha 2IOMKOBOMY
i nioHeOIHHOMY MU2OANuKie ma 8 nicisonepayitinomy nepiooi. B oocnioxcenni npuiimanu yuacmo 69
dimelti 3 2inepmpogiero MueOanuKie 21omxu, ki 6yau po3nodineHi Ha 3 2pynu 8 3a1eACHOCmI 8i0 THOeKCy
macu mina: 3 HAOMipHo Mmacoio mina (1-a epyna), 3 oxcupinuam (2-a epyna) ma HOPMAILHOIO MACOIO
mina (3-a epyna). Bci nayienmu npovwnu ankemygeanus 3a donomocoro mecmy: Pediatric Throat Di-
sorders Outcome Test (T-14) neped ma nicis XipypeiuHo2o 1iKy8aHHs (MOH3ULEKMOMIT, MOH3ULOMOMII,
abo adenomownsunomomii) yepez 3 ma 6 micayie. Kpim amkemysanus nayicumam 0OY10 npogedeHo
pemenvhe omonapuHeonoziune oocmedcenns. llepedonepayiiine ob6cmedcents noKa3ano, wo cepeomsl
KiIbKiCMb 0ai6 NOKA3HUKIE cKape nayienmis 8ionogiono T-14, oyna Haiimenwiono y nayicHmia 3-oil
epynu, HaluOiIbuLy KintbKicms Oanie nokasano mecmyeauts 2-oi epynu (p<0,001). Yepes 6 micayis nicisn
onepayii cmamucmuyHo 3HaYywi Cnie8iOHOWEHHS ceped epyn NAyiEHmie no cepeonill Kiibkocmi 6anie
He 3minunucy: kpawui 6 3-iti epyni — 1,60 (p<0,05), naticipwuii 6 epyni nayieHmis 3 OMCUPIHHAM —
14,0 (p<0,05), 6 1-o1i epyni — 7,38 (p=0,05). B 6inbwocmi eunaoxie — 88,9% eunaokis y nayicnmie 3
OACUPIHHAM 30epieanucy ckapau Ha Xponinus, 6 77,8% eunaokie — HepeyispHe OUXaHHs Nio 4ac cHy,
6 44,4% — nepioouune ouxanus uepes pom, 8 27,7% — npooremu 3 anemumom, 6 22,2% — peyuous
2inepmpoii nioHeOiHHUX MUOAIUKIG, CEeKPeMOPHULL CepeOHiti omum peyuougyioyoeo nepebizy ¢ 22,2%
eunaokis makodxc. B 1-iu epyni uepes 6 micayie niciist onepayii nayieHmu npo008ICYBANU CKAPHCUMBCS HA
2onocHe xponinus 6 38,5% eunaokis, Ha annoe — 26,9%, npobremu 3 anemumom — 42,3 %, kopomkouacHi
inghexyii copna — 61,5%, peyuous cinepmpoii nionedinHux mueoanruxie -15,4%. Lljo cmocyemovcsa
pe3yibmamie NiKy8anHs nayicHmie 3 HOpMaibHolo 8azoio, mo auuie 8 4,0% eunadkie cnocmepieanucsy
cKapeu Ha nepioouyHe XponinHs, Oinb 6 2opii ma peyuousyroUull CeKpemopHull cepeotil omum.

Kurouosi ciioBa: rineprpodis MUTIaIMKIB, IiTH, HAJAMIpHA Maca Tija, OKUPIHHS, Xipypri.
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Beryn

3011bIIECHHS KITTBKOCTI JOPOCIHX Ta AiTeH, SKi
CTPaXKIaI0Th Ha HAIMIpHY Macy Tija Ta O)KUPIHHS
CcTajo ro6aIbHO0 Mpobnemoro 3a octanHi 30 po-
KiB Ta CTa€ OJTHUM 13 HAWMOIIUPEHIINUX HEeiH(DEeK-
[iIfHUX 3aXBOPIOBaHb y cBiTi. 3a mannmMu BOO3,
Ha odatky XXI cTopiudst )KUpiHHS OXOTLTIOBAJIO
1o 30 % nacenenns raHetd. CTaTUCTUYHI JaH1
2017 poxy BKa3ylOTh Ha T€, IO KUIBKICTh JITEH 3
HaJMIPHOIO MAcCO¥0 TiJIa 301BIIMIIOCH Bif 3 1 Mijb-
riona B 1990 pori 10 42 minwiioniB B 2015 porri
(Haka3z MO3 VYkpainu Nel1732,2022). OHOBICHHX
JaHUX I0J0 MOIIUPEHOCTI HAJIUIIKOBOI Baru i
OXHUpiHHA y AiTei B YkpaiHi Hemae. [Ipote, 3a iH-
¢dopmartiero BeecBiTHROI opranizauii 3 60poTsOu
3 0XKHpiHHAM, cTaHoM Ha 2018 pik B Ykpaini 26%
xnomuukiB Ta 13,9% niBuatok y Bimi 7-17 pokiB
MaJli HQJIMIIKOBY Bary abo OupiHHSI. MoxHa
MPUITYCTUTH, 110 KiJIbKa POKIB MaHJEMIi, a MOTIM
MOBHOMAcCIITa0Ha BiifHA HE MOKPAIYIOTh IO CTa-
TUCTHKY. 32 HAIIMMHU CIIOCTEPEKEHHIMH, 111 IIepe-
JYMOBU 3HAUHO MOTIPIIYIOTh MOKAa3HUKU 33aXBO-
PIOBAaHOCTI Ha OXHUPIHHA Yepe3 MaJopyXJIMBUU
croci0 JXKUTTS, CTpeC, TOBEIIHKOBI POOIEMH Ta
MOPYIICHHS Tiri€HN Xap4dyBaHHs. UncenbHi 10Ci-
JDKEHHS CBIAYATh PO MPSAMMHI 3B’ 30K OXKHMPIHHSA
31 30UIBIIEHHSIM PU3MKY PO3BUTKY 3arpO3JIUBHX
JUISL )KUTTS 3aXBOPIOBaHb: IyKPOBUH JiabeT 2-ro
THUITy, apTepiajbHa TINEPTEeH3is, aTepoCKIepO3,
imemivyHa XBopoOa cepiis, po3iaja iIMyHOJIOTT9HO-
ro romeocrazy (Jlaiiko Ta iH., 2020). Oxupinus
HE BITHOCHUTBCS IO 3aXBOPIOBaHb, MIPH SKUX 1MY-
HOJIOT14HI MEXaH13MH B1JIIIPaOTh MPOBIIHY POJIb,
OJTHAK B JITEH 1 MIUTITKIB 3 OKUPIHHAM CIIOCTEPI-
TaJMcs CYTTEBI OJHOYACHI 3MIHU KUIBKOX JIAHOK
IMyHITETY Ha BIIMiHY BiJl JiTeH O€3 0)KUPIHHS, 1110
MOYKE PO3MIANATUCH SIK MIAIPYHTS IJI PO3BUTKY
JeSKMX OTOJIAPUHIOJIOTIYHUX 3aXBOPIOBAHb Y Jli-
teil (Abaturov And Nikulina, 2021, Cunningham
et al., 2022, Vintilescu et al., 2020). Tak six maTo-
JIOTisl MUTJAJIMKIB TJIOTKU B TUTSYOMY BIIll € T1e-
peBaxHiii B cTpykTypi JIOP-3axBoproBanb, TOMy
MU BHPIIIWIN TOCTINTH BIUIMB HAaIMIpHOI Baru
TiJa Ha Mepedir 3anaJbHUX 3aXBOPIOBAHb MUTJIA-
JIUKIB TJIOTKHU y JIITEH Ta MiJTITKIB.

Mera

BuzHaunti 0coOMMBOCTI mepediry 3aXBOpro-
BaHb IJIOTKH y JIITeH 3 HAJAMIPHOIO Baroo Tija Ta
OXKUPIHHSM JI0 Omepallii Ha TIIOTKOBOMY 1 Ti/IHe-
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OIHHOMY MHIIQIMKIB Ta B MICISONEpaliitHOMY
nepioi.

Marepiaau Ta MmeToau

JlocikeHHsT IPOBOIMIIOCH 3 KBITHS 110 TPY-
nenb 2023 poky cepen AiTell WKIIBHOTO BIKY 3 6
1o 17 pokiB, fKi 3BepHYIUCH O BiAJUIEHHS Xi-
PYpriuHUX 3aXBOPIOBAaHb I'OJIOBH Ta MM KITHIYHOT
JikapHi M. JIHIPO 3 MPUBOIY TPUBAIHUX 3arajib-
HUX 3aXBOPIOBaHb IIOTKH Ta OyJIM HAIpaBIeHi 0
CTal[lOHapy Ha IUIAHOBE X1pypriyHe JiKyBaHHS.

[lepBuHHMIA eTan AOCTIIKEHHS BKJIIOYaB aH-
TPOTIOMETPIIO: PICT, Maca TiJIa, PO3PAXYHOK 1H-
nekcy macu Tina (IMT). Hagmipay macy Tina ta
OXKUPIHHS J1arHOCTYBaJIM 3a LEHTWJIBHUMHU Ta-
omuisivmu (Hakas MO3 Vipaiau Nel732, 2022).

HactynHuii eranm [MOCHiKEHHS TMOJSITaB B
NPOBEJCHHI aHKETYyBaHHs CepeJl JOPOCIHUX IMPea-
CTaBHHKIB yYacCHHKIB JIOCII/DKYBaHHS 3a J0-
nomoroto Tecty: Pediatric Throat Disorders
Outcome Test (T-14) no ta micns omeparii. L{ei
TECT JO3BOJISIE OL[IHUTH PE3YJBTATH XipypridyHO-
ro JIiIKyBaHHS (TOH3WJIEKTOMIi, TOH3HJIOTOMI1, 200
a/ICHOTOH3WJIOTOMI) Y JIITeH pH JIIKyBaHHI PeKy-
PEHTHOTO TOH3WJIO(apUHTUTA 1 OOCTPYKTHBHOTO
armHOE YBI1 CHI uepe3 3 Ta 6 MICSIIIB Mmicis onepariii
(Konieczny et al., 2013). OnuTyBaJbHUK BKJIIO-
yae B cebe 14 3amuransb, Kl BiJ0OPaKalOTh CTY-
HiHb NOPYIIEHHS TUXaHHS, YACTOTY NEPEHECEeHUX
iH}eKii BEepXHIX AMXaJbHHUX IUIIXIB Ta ByXa,
HasIBHICTB 1 CTYMIHb alTHOE, YaCTOTY MIPUHOMY aH-
TUO10THKIB Ta iHIIe. KokeH CUMITOM OIlIHIOBaB-
Csl PEJICTABHUKOM MAIlI€HTA 110 5 0aBbHOT MIKAJTI.

Jlani ankeryBanHs Oynau 3i0paHi Ta mpoa-
Hami3oBaHi 3a jnonomororo MS Excel. Craruc-
TUYHUM aHami3 (CepelHi 3HAuYeHHs, CTaHJapTHE
BIIXWJICHHS, PIBE€Hb 3HAYYIIOCTI) OyJI0 TpoOBe-
JIEHO 3 BHKOpHCTaHHsSM HanoymoBu MS Excel
«Description statisticy.

Kpim aHkeTyBaHHS yciM naiieHTam Oyio npo-
BEJ/ICHO PETEeNIbHE OTOJIAPUHIOJIOTIYHE OOCTEKEH-
HSl, SIKe BKJIIOYAJIO PUHO-, (papHHIO-, JApUHTO- 1
OTOCKOTIiI0, THMIAHOMETPit0, (iOpPOEHT0CKOMII0
IJIOTKH Ta TOPTaHI.

JlomatkoBe OOCTEXEHHS TAIIEHTIB BKJIIOYA-
70 B cebe crpenTokokoBuid excmpec-tecT (BI-
CA-ekcripec —TecT) Ta CTaHAApTHI Tepeaonepa-
1iHHI TJabopaTopHi TeCTH KpoBi. DAKT HASIBHOCTI
BI'CA- indexuii BruinBaB Ha BUOip 00cCsTy Xipyp-
riYHOTO BTpy4YaHHS. AHalli3yBaHHS J1labopaTop-
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HUX TTOKa3HHMKIB KPOB1 B POOOTI HE MPOBOAUIIOCH
3a IXHIO HEe 1HPOPMATUBHICTH 3T1IHO OCTAaHHIMU
KIiHiYHUM pekoMenaanism (Hakaz MO3 VYkpai-
HU Ne639, 2021).

B 3anexHocTi BiJl MOKa3aHb BUKOHYBAJIHUChH
HACTYMHI BUAM XIpypriuHUX BTpYYaHb: aJ€HO-
TOMisl, aJCHOTOH3UJIOTOMIS, TOH3WJIOTOMIis a0o
ToH3UIeKToMis. [ImanoBe XipypridyHe BTpy4aHHS
BUKOHYBAJIOCh 32 CTaHJAPTHUMH TOKa3HUKAMHU
BiAmoBigHO Hakazy MO3 VYkpainu. ToH3unexro-
Misi BUKOHYBaJIach 2-X BHJIB: I1HpaKarcyJspHa
Ta eKcTakarcyisipHa. [lokazaHHsMuU 10 eKkcTpa-
KarCyJIsIpHOM TOH311eKTOMIi OyiaM HACTYyIMHI 03-
Haku: nosutuBHuil BI'CA-excnipec-tecT 3 HasB-
HICTIO CTPENTOKOK-acOLIHOBaHUX 3aXBOPIOBAHb
abo perumuB Tineprpodii MUTHATHMKIB TMicCs
MOTIEPEIHIX TOH3WIOTOMIH, Ta/abo pernuauBy-
IO TOH3WIIT 3 YaCTHMH €Ii30JJaMU TOCTPOTO
tor3uiita (Hakaz MO3 VYkpainu Ne639, 2021).
[HTpaKarncynsipHa TOH3WJIEKTOMisi BUKOHYBAJIACh
namienTam 3 no3utuBHUM BI'CA-excmpec-tect
0e3 HasSBHOCTI CTPENTOKOK-acoIliiloBaHUX 3a-
XBOPIOBaHb, a00 MallieHTaM BIKOM 10 12 poKiB,
y SAKMX B aHaMHe31 Oyau peruIuBH rineprpodii
MUTJQIHUKIB TICIS TOMEPEeIHIX TOH3UIOTOMIN.
[Toka3HUKM HE BIAPI3HSIIUCH MK MAIliEHTAaMH 3
HOPMAaJIFHOIO Ta HAJJIMIIKOBOIO Macolo Tija.

ISSN 2786-6661
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PesyabTarun

BianoBigHO OTpUMaHUX aHTPONOMETPUYHUX
JTaHUX YCl MalieHTH Oyau po3noniieHi Ha 3 Tpy-
nu: 1-a rpymna — 26 nitel 3 HaJAMIPHOIO Macor0
Tina; 2-a rpyna — 18 giTelt 3 OKUpiHHAM; 3-5 Tpy-
na (KOHTPOJIbHA) — 25 Malli€HTIB 3 HOPMAJIbHOIO
Macoro Tina (tabnurgs 1).

Pesynbratu mepemomnepariiHoro aHkKeTyBaH-
HS MAIIEHTIB (JOPOCIHUX IMPEICTaBHUKIB) Mpe-
CTaBJIeH] B TaOmuIi 2.

[lepenonepariiiine 0OCTEeXKEHHS IOKAa3allo,
0 CepelHs KUIbKICTh OajiB MOKAa3HHKIB CKapr
MamieHTiB BiAmoBigHo T-14, Oyna HaMEHIO y
MaIie€HTIB 3-0i rpynu, HAMOUTBITY KUIBKICTh Oa-
JiB TIOKa3aJIo TecTyBaHHs 2-0i rpynu (p<0,001).
CTpyKTypa cKkapr cepel HUX IPUHIIUIIOBO HE Bifl-
pizHsuce (p<0,001). MakcumanbHa KUIBKICTB
0aJiB MPUXOAUIACH HA TOJIOCHE XPOIIiHHS, alTHOE
miJ yac CHy, AMXaHHS 4epe3 poT Ta mpodiema
3 KOBTaHHSAM Dki (Big 3 mo 5 6amiB) cepen ycix
TpYII CIIOCTepeKeHHS (Tabmus 2).

[TosutuBauit BI'CA-tect Oyio orpumaHo y
4 mauienTiB 1-o1 rpynu. XipypriuHi BTpy4aH-
Hs, SIKI MU 3aCTOCYBAJIM VISl TTAIIEHTIB ITi€T Tpy-
M, BIATOBIHO /IO CKapI, aHaMHE3Y, TaHUM 00-
CTEXCHHSI HACTYMHi: aJeHOTOMIis -5 orepariu,
aJICHOTOH3UJIOTOMISI — 7, IHTpaKarcyasipHa TOH-

Tadoauus 1. Po3noain o0CTe)KeHUX MaIi€HTIB O TPyIam.

I'pyna o6cTexenns CT.aTb. Kinabkicts N (%) Bik (cep CHHE SHATCHHI;
nanieHTIiB rpaai€HT)

) ) KiHOYA 12 (46,2%) 7,6[6-14]

1-a rpyna (HagMipHa Maca Tu1a), n=26 5
4OJI0BIYa 14 (53,8%) 11,06[6-17]
) KIHOYA 10 (55,6%) 10,6[8-14]

2-a rpymna (oxupiHHg) n=18 5
4OJI0BI1Ya 8 (44,4%) 11,75[11-14]
. KIHOUYA 12 (48%) 8,67[6-13]

3-s rpyma (HopMalibHa Maca Tija) n=25 -
YOJIOBIYa 13 (52%) 9,69 [6-16]

Ta6auus 2. Pesynsrati nepegonepaniiiHoro aHkeTyBaHHS MAI[i€HTIB,
gepe3 3 Ta 6 MicAIiB micis oneparii

I'pyna Cepenns kija-ctb 6aais, T-14 I'panienT, oaJi CranpaprHe Bigxujenns, CB
00CTeKEeHHS . . . . . .
(KiTbKiCTD ITepen Hicas IMics | Hepen | Ilicas | Iicass | Ilepen IMicas Iicas
0ci6) omep 3 mic 6 Mmic omep 3mic | 6 mic omep 3 mic 6 mic
1-a (n=26) 41,35 4,23 7,38 | 31-57 0-16 0-31 6,47 5,49 10,94
2-a (n=18) 46,56 8,67 14 | 41-57 2-16 2-29 5,32 5,96 11,38
3-1 (n=25) 26,96 1,24 1,6 | 17-46 0-9 0-10 8,05 2,44 2,63
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swiekToMis — 10 Ta ekcTpakarcyiaspHa TOH3H-
JIeKTOMisl — 4 omepartii.

B 2-iii rpyni mamieHTIB CTpyKTypa CKapr
HE BiApi3HAIAch BiJ 1-off rpymu, KpiM MyHKTIB,
MOB’SI3aHUX 3 MPUAOMOM aHTUOIOTHKIB. B 1miit
TPyl Mali€eHTH Majiu OUTbII TPUBAJi KypcH aH-
tubiotukoTepamnii. Ilpu 00’ekTUBHOMY 0OCTE-
’KEHH1 JaHoi rpymi 3BepTaB Ha ce0e yBary cTaH
MUTIAIHKIB IPU (apUHTOCKOMIII: pyOLIeBi CIIaiiku
MDK MiJHEOITHHUMU MUTJAIHKAMHU Ta JTYKKaMH,
0COOJIMBO Y BEPXHHOMY TIOJIOCI, HAsBHICTH Ka-
3€03HO-THIMHUX MPOOOK y JiakyHax. Tak KiiHIY-
Ha KapTHHA BU3HAUajacs y OUIBIIOCTI MAIll€HTIB
uiei rpynu — 77,8% (14 oci0). ITozutuBHuit bI'-
CA-tect Oyno oTpuMmaHo y 4 nanieHTiB. Xipypriu-
Hi BTpYy4aHHsI, SIKI MM 3aCTOCYBAJIM JJIsl MAI[IEHTIB
i€l Tpynu — aACHOTOH3WIOTOMIST — 2 omepailis,
IHTpaKarncynspHa TOH3HIEKTOMis — 12 omepaui,
EKCTpaKarcylisipHa TOH3WIEKTOMIisl — 4 omepartii.

B koHTpONBHOT TpYTIi cepeHe 3HaueHHS 0alTiB
OyJo JIeKijbKa HIKYe, HiX B 1-iif Ta 2-1if rpymax
32 paxyHOK MEHII BHPAKEHHUX CHMIITOMIB XpO-
MHHA, alTHOE Ta JUXaHHA 4yepe3 poT (Bix 0 mo 4
6aiiB). [losutuBHuit BI'CA-TecT Oyno oTpuMaHno
y | marienra. J{ns i€l rpynu maimieHTiB MU 3a-
CTOCYBaJIM HACTYTHI BUJIU XipyPTri4HOTO JIIKyBaH-
HS: aJCHOTOMisl — 7 omepariii, aqeHOTOH3UIIOTO-
Mist —14, iHTpaKancynspHa TOH3WIEKTOMIs — 2 Ta
eKCTpaKariCyJIsipHa TOH3UIEKTOMis — 2 ornepartii.

AHKeTyBaHHS d4epe3 3 MicsI MICas ore-
patii mpoJeMOHCTPYBajO Kpaliuil pe3ylbTar B
KOHTPOJIBHIN TPyIIi MO CepenHiil KiJbKocTi 0a-
miB — 1,24 (p<0,05), Haliripmmii pe3yasrar B 2-ii
rpymi — 8,67 (p<0,05), B 1-o¥i Tpymni cepemnHs
KUTBKICTh OaniB ckimamgana — 4,23 (p<0,05) (tab-
mut 2). [o iHImoMy po3nOaUIIIMCH PEe3yIbTaTh
JIKyBaHHS B 3aJICKHOCTI BiJ] 3HAYCHHS PI3HUII
MDK TepeaonepaliiHuM Ta Miciasonepariioum
AQHKETYBaHHSM: NPUOIM3HO OJHAKOBO B l-iii Ta
2-iif rpynax — 37,12 ta 37,89 BinnmoBigHo i 25,72
B KOHTPOJIBHOI TpyIli. B KOHTpOBHIN rpymi 30e-
pirajgmuch ckapru Ha Ha3aJlbHY OOCTPYKLIlO, JH-
XaHHS 4epe3 POT Ta K YCKIaTHEHHS — CepelHi
OTUTH y TAIIEHTIB 3 00TSXKEHUM aJIeproJIOTTYHUM
anamHe3oM (n -4):. B 1-iif rpymi 3amumianuchk
CKapru Ha TOJIOCHE XPOIIHHS Ta alTHOE B MOJIOBHU-
Hi BUTIaaKiB. B 2-1#1 rpyIii nepeBakayiv CKapry Ha
TOJIOCHE XPOIiHHA, anmHoe MifJ yac cHy — 72,2%
(13 oci0), mpobaemu 3 aNeTUTOM Ta KOPOTKOYAC-
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Hi iH}ekuii ropaa npaktudHo — 33,3% (6 ocib).

Yepes 6 MicALiB Micis oneparii CTaTHCTUYHO
3HAUYIi CIiBBITHOUIEHHS Cepel IPyH Malli€eHTiB
0 CEepeJIHIN KITBKOCTI 0aliB He 3MIHUINCH: Kpa-
mwmi B 3-i# rpymi — 1,60 (p<0,05), Haifripmmii B
rpyni namieHTiB 3 oxupiHasam — 14,0 (p<0,05),
B l-oif rpym — 7,38 (p=0,05). lllo ctocyeThcs
PI3HHIII MDK TepeaornepaiiHuM Ta Ticisone-
pamiiauM (depe3 6 MICsIIB) aHKETyBaHHSAM, TO
HalO1bIIe 3HaYeHHS OyJI0 OTPUMAaHO B 2-1i Tpy-
ni — 32,56, B 1-iif rpymni — 33.97, Ta B KOHTPOJIb-
Hill — 25, 36 (p<0,001) (Tabnurs 2).

B o6inemocti Bumankie — 88,9% (n=16) y
MAIEHTIB 3 OXKHUPIHHAM 30epiraiuch cKapru Ha
xporinas (Bix 0 go 4 6anis), B 77,8% BUManKiB
(n=14) HeperynspHe AMXaHHS MiJ 4ac CHY (BLJ
1 no 4 OaniB), B 44,4% Bunazakis (n=8) nepio-
IUYHE NUXaHHS 4depe3 pot, B 27,7% Bumaakis
(n=5) — mpobnemu 3 anetutoM. [Ipu KOHTPOIIB-
HOMY 00CTEKEHHI Malli€HTiB 1i€i rpynu B 22,2%
BUNa/IKiB (n=4) 3a(hiKCOBAHO PELMIUB TiEePTPO-
¢bii migHeOIHHUX MUIJANMKIB JPYToro CTYIEHIO,
CEKPETOPHUM CepefHiii OTUT PEeUUIUBYIOYOTO
nepebiry B 22,2% BumnazkiB Takox. [Ipu 00’ek-
TUBHOM OOCTE)XEHHI Yy MaIli€HTIB 31 CKapraMu Ha
XPOIIHHS, alHOe, TUXaHHSA Yepe3 poT OyJIo BH-
SIBJICHO MOTOBIIEHHS Ta 3aCTiiHI SBUILA M’ SIKOTO
MiTHEOIHHS, JYKOK MITHEOIHHUX MUTIAINKIB, Y
pAIl BUTIAIKIB 30UIBIICHHS MMiTHEOIHHUX MUTIA-
JIUKIB, 32 PaXyYHOK HaOPSIKy 3HUKEHHS PyXJIHBO-
CTi M’SIKOTO MiIHEOIHHS Ta S3UYKAa.

B 1-ii1 rpyni yepe3 6 micsiB micis onepartii
MAIiEHTH TPOJIOBXKYBAIN CKap)KUThCS HA TOIOC-
He xporiHHs B 38,5% Bunanakis (n=10), Ha arHOE
B 26,9% BumnazakiB (n=7), npoOieMu 3 aneTuToM
B 42,3% BunankiB (n=11), kopoTkouacHi iH}peK-
uii ropna — 61,5% (n=16). [Ipu koHTpOIBEHOMY
00CTE)XEHHI MAIlieHTIB 3 HAAMIPHOIO Macor0 Tija
yepe3 6 MICAIIB MICIs omnepallii BCTAaHOBJICHO
peuuauB rinepTpodii miaHEOIHHUX MUTIAIHUKIB
apyroro cryneHio B 15,4% BumnaakiB (n=4), y
JIBOX TAIIIEHTIB 3 HUX aJepProJIOTiYHUN aHaAMHE3
OyB oOTspKeHUH. DapHHrOCKONiYHA KapTUHA Yy
IHIIUX XBOPHUX, AKI MPOJOBKYBAIH CKAPKUTHCS
Ha TOJIOCHE XPOIIHHS, alfHOe, KOPOTKOYaCHI iH-
(exkIrii ropia xapakTepu3yBaiach MOTOBIICHHIM
Ta 3aCTIMHUMHU SBHUIIAMU M SKOTO MiIHEOIHHS,
JTy’KOK TTHEOIHHUX MUTIQINKIB, 1H(UIBTpaIti€eo
CIIM30BOI OOOJIOHKHM 3a/IHiil CTIHKU IIOTKH.
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[Ilo crocyeThcst pe3yabTaTiB JIIKyBaHHS Tia-
LI€HTIB 3 HOPMAJILHOIO Baroro, To juiie y 1 ma-
uienTa (4,0% BUMAAKIB) CIIOCTEPIraluCh CKapru
Ha MepioIMYHEe XPOMiHHA, OlTb B TOpJi Ta pelu-
JMBYIOUUI CEKPETOPHUH cepesiHiil OTHT.

BinmoBigHO 10 AMHAMIKYM 3HAUY€Hb CEepeNHIN
KiIbKOCTI OamiB mo mkaji T-14, caijg 3a3HaunTH,
o 4epe3 3 MicsAls Micis oneparii y namieHTiB
1-0i Ta 2-0i rpynu BU3HAYMIIACH TEHCHIIIS 10 iX
301IbIICHHS, KPIM TOTO Ll TEHJEHIISl HapocTa-
7a ¥ yepe3 6 MicsIiB, 10 BiI0OpaXkaaoCch 3011b-
IIEHHSIM CKapr y Malli€HTiB JaHuX rpyn (puc.l).
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Puc. 1 /Ilunamika 3MiHEHHS 3HAYCHHS CEpeIHIH
KiTpKOCTI OatiB mo mkam T-14 B 3-x rpynax
TIAIIEHTIB TIepe]] OTepalliero Ta yepe3 3, 6 MicsIiB
miciist onepanii

OorosopenHns

binp B ropmi, sika CynpoBOMKYE TOCTpP1 pec-
MipaTOpHI 3aXBOPIOBAaHHS, € HAJA3BUYAWHO TIO-
LUIMPEHUM CHUMITOMOM, OCOOJIMBO cepej JaiTei
B KkputnuHi BikoBi mepiomu (Lin & Li, 2021,
Zabolotna & Yaschenko, 2019). Cepen kiiniu-
HUX IpPOSIBIB 3aXBOPIOBAHHS IEpEeBa)kae rimep-
Tpodis aiMoiTHOT TKAHWHU TIIOTKOBOTO Ta MiJI-
HEOIHHUX MMITIAIMKIB, MPOSBH Ba30MOTOPHOTO
PUHITY, JOBrOoTpHBaJi HAOPSIKKM CIU30BOi 000-
JIOHKH, TYOOOTUTH. Y JiT€H 3 OTONAPUHTOIOT Y-
HUM KJIIHIYHUM THIIOM, KpPiM TOTO, CIOCTEpira-
€THCS HAAMIPHUHN areTUT, HAJJITUIIIOK MAacH Tija,
3aTpUMKa PO3BHTKY aKTHBHOI MOBH, yBaru Ta
mam’sti (Jlafiko ta 1H..2020, Choi et al., 2020,
Park et al., 2023). Bumeo3nauenuii xapakrep
nepediry pecnipaTopHUX 3aXBOPIOBaHb MiATBEP-
JDKY€ETbCS HAIlIUM JTOCJII/DKEHHSM 3a JOTTOMOT'010
anketyBaHHs T-14. HaifOiib11 BUpaXkeHi ckapru
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(4-5 GaniB) Oynu y AiTe#t 3 HaIMIPHOIO Macolo
TUJIa Ta OXKUPIHHSAM camMe Ha MOBTOPHI 1H(EKITi
ropia, mpo0iaemMu 3 areTUTOM, XPOIIHHS, allHOe
Ta BIJICYyTHICTH HOCOBOTO JIMXaHHS 32 PaxXyHOK
rineptpodii MurganukiB abo/ra HaOpsKy CiH-
30BOi 000JIOHKH. YCi 111 (haKTOpH, a TAKOXK Haj-
MipHa Maca >KMpPOBOi KJIIITKOBHHH Y BEpXHiil 4a-
CTHHI TiJIa MOXE BUKJIMKATH XPOITIHHSA, SIKE CTAE
MPUYUHOIO alfHOE Ta TinonHoe cHy. [lopymeHHs
CTPYKTYPH CHY B CBOIO YEPTy TEPEIIKO/KAE BH-
pPOOJIEHHIO COMAaTOTPOIHOIO TOPMOHY, BiJIOBI-
JIAaJIbHOTO 332 METa0O0i3M KUPOBOI TKAaHWHH. Y
pasi HecTadi COMAaTOTPOITHOTO TOPMOHY Opra-
HI3M JTUTUHU HE MOXE YTHIII3yBaTH KHP, TOTOB-
HEHHS KUPOBUX 3aIaciB MPHU [IbOMY HE 3HUXKY-
€ThCS 1 IpOrpecye OxXUpiHHS. BuHMKae mopouHe
KOJIO — OXKHPIHHS — XPOIIHHS — MPOTPECyBaHHS
oxupinns (Cunningham et al., 2022).

CxXoxuii MEXaHi3M MU CIIOCTEPIraiu y AiTeH 3
HA/IMiPHOIO MAcOIO Tijla Ta OXKHUPIHHSIM, TIOB’s13a-
HUI 3 TpoOeMamMu aneTuTy Ta ixero. Y wiel rpy-
MU JIITed 0 omeparlii BiAMIYaloCch B OUIBIIOCTI
BUMNAJKIB NMPOOJIEMU 3 KOBTAHHSIM 4epe3 3HauHe
30UIBIIEHHS HMITHEOIHHNX MUrqaIuKiB. [1icist Bu-
JTAJIEHHS MUTJAJIUKIB KOBTAHHS CTalO BUIbHUM,
arneTuT He TUIbKY BIAHOBUBCS, ajie TaKOX MOKpa-
IIMBCS, XapuoBa IOBE/iHKAa HE 3MiHHWIIACS, Bara
3pocTarna, 1110 3HOB MPUBENO K 3aCTIHHUM SBHILAM
CIIM30BOT OOOJOHKU M’SIKOTO MiTHEOIHHS, TYKOK
MIHEOIHHUX MHTHAIUKIB, 3 4acOM 30UIBIIEHHS
MiAHEOIHHUX MUTIANUKIB, PEUUINBOM TillEPTPO-
¢ii murganukis (Zatonski et al., 2022).

3 nmpyroro OOKy 30epiraHHsi 4acTOTH BHIIAJ-
KIB Ha 1HQeKIii ropia (MOTOBLIEHHS Ta 3acTiiHI
SIBUIIIA M SIKOTO TT1THEOTHHS, Ty KOK I THEO1HHUX
MUTJIATUKIB, 1HQIBTpAIisl CIU30BOi 00OIOH-
KM 3aJHI{ CTIHKHU TJIOTKH, HaBITh 0€3 PELHIUBY
rineptpodii MHUrIaINKiB, MOke OyTH IOB’si3a-
HO 3 TaK 3BaHMM METaOONIYHHM 3aralieHHsIM.
MopdosioriyHo npu 0XKHUPiHHI )KUPOBA TKAHWHA
rineprpodyerscst i iHQIIBTPYETHCS MPO3AIIAb-
HUMH Makpodaramu, aKTHBOBaHI Makpodaru
Ta TineprpodoBaHi aJUIONUTHA CHPUSIOTH 3ara-
JICHHIO, IPOYKYIOUH MiABUIIEHY KIJIBKICTb IIPO-
3aIaJIbHUX IHUTOKIHIB 1 aJUIOKIHIB, 3HM)KEHHS
MPOTU3aNaIbHOTO aJUIOKIHY, 0 MPU3BOAUTH 10
MIePEBUIIICHHS PIBHS «MiHIMAIBHOTO (hi310J10T14-
HOTO 3allajJIeHHsD» MUIMAIUKIB, Ta K pe3yabTar
61 B ropi (Abaturov and Nikulina, 2021).
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JlocnmipKeHHsT TPOAEMOHCTPYBAO, 10 MPo-
OsieMa 3aXBOPIOBaHb IJIOTKW Yy JIITEH 3 HaaMip-
HOIO MacoI0 Tijla Ta OKUPIHHIM HE MOXKYTh OyTH
BUpIIICHE 32 CTaHJApTHUMU MpoTokonamu. [la-
LIEHTH JUTSYOTO BIKY 3 HAAMIPHOI MacolO Tijia
Ta OKUPIHHAM Nepes XipypriyHUM JIIKYBaHHSM 3
npuBONy Timeprpodii IIOTKOBOTO, MigHEOIHHMX
MUT/IAJIMKIB TIOBUHHI OyTH pETENbHO 00CTEeXEH1
3 OOKy meniarpa, €HIOKPHUHOJIOTa Ta OTOJIAPUHTO-
nora. JlaHa kareropis Mami€HTIB I JOCATHEHHS
CTifiKO1 peMicii moTpedye KOMITJIEKCHOTO ITiJIX0-
Iy, KU Mae OyTH CHpsSMOBaHUI Ha HOpMalli-
3a1li0 piBHSA OOMIHY PEYOBHH OPraHi3My, 3MiHY
XapuoBOi Ta (Hi3MYHOI MOBEIIHKH.

B nmanomy mociimkeHHI MU OUTBII CKOHIICH-
TpyBaJIUCS Ha €()EeKTUBHOCTI XipypriyHOro JiKy-
BaHHS Ha 3aXBOPIOBAaHHS MHINATHUKIB IJIOTKH Y
JITEH 3 HAJMIPHOIO MAaCOI0 TiJia Ta OXKHPIHHSM.
He Bupimennmu 3amummincy HaCTYHI Tpooiie-
MU: BIUTUB MEJIMKAMEHTO3HOTO JIIKyBaHHS: aHTH-
OakTepianbHOI, IMyHOMO/IEIIOIOUOI Ta 1H. Tepartis
Ha eTami JI0 Ta MICsA XipypridHOro BTPY4YaHHS,
JOIUTBHICTB i€ TEparTii.

KoH ikt iHTepeciB — BiJICYTHIM.

dinancyBanHs: [laHe HOCTiIKEHHS HE OTPU-
MaJIo 30BHIITHBOTO (piHAHCYBaHHS.

VYei yqacHUKM Opanu y4acTh y TOCIIIKEHHI
JNOOPOBUIBHO Ta MOIVIM MIPUIMHUTH CBOIO y4acTh
y Oynb-Kui 4Yac. YYacHHKM Ta iXHI 3aKOHHI
MPEJICTAaBHUKU OQIIIHHO Jajii CBOIO 3oy Ha
JOCITIDKEHHS, sIKe OyJI0 MPOBEJIEHO BIAMOBIIHO
JI0 €TUYHUX CTaHJapTiB, BUKJIaAeHUX y ['enbcin-
cpKii neknapanii 1989 poky, Ta Ha myOmikaiio
JaHoi poboTH.

BucHoBku

1. Ilepenomnepariiiine 0OCTEKEHHS IOKa3aJo,
0 cepedHs KUTbKICTh OalliB MOKa3HUKIB CKapr
narieHTiB, BianmoBigHo T-14, Oyna HaltMeHIION0 y
MAIIEHTIB 3 HOPMAJILHOIO MACOIO Tijla, HAHOUTBITY
KIUJIBKICTh 0aJIiB [MOKa3aa0 TECTyBaHHs 2-01 Ipynu
(p<0,001) — y niTeii 3 OXUPIHHAM. AHKETYBaHHS
gepe3 3 Ta 6 MiCs1iB Mics oneparii CTaTUCTUYHO
3HaAUyIIe CIIBBIIHOUICHHS CEpel TPy MaIliEeHTIB
0 CepeHIN KITBKOCTI OaTiB HE 3MIHUIIOCH.

2. BiAmoBiAHO 10 TWHAMIKH 3HAUYEHb CEePeaHIN
KiapkocTi OamB mo mkam T-14, ciig 3a3HauuTy,
110 yepe3 3 micdlll micis onepauii y Hami€eHTiB 3
HaJMIPHOIO MacOI0 TiJia Ta OKUpPiHHAM (1-a Ta 2-a
IpyTH ) BU3HAYMIIACH TEHICHIIIS /10 X 301JIbIICHHS,
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KpIM TOTO IIsl TEHISHITISl HapocTaa i uepe3 6 Mi-
CSAIIIB, IO BiTOOPaKaaoch 30UTBIICHHSIM CKapr y
naiieHTiB Janux rpym. OTxe, pe3yabraT Xipypriu-
HOTO JIIKYBaHHS y MAlli€HTIB 3 HAAMIPHOIO MacOI0
TiJIa Ta OKUPIHHSM Tiplie, HiX y Malli€HTiB C HOp-
MaJIbHOK) MAacCoOI0 TiJia Ta HE € CTIKUM.

3. B Oimpmiocti BUNAAKIB y MAIi€HTIB 3
OXHPIHHAM 30epiraJiuch CKapru Ha XPOIIHHS
(88,9%) Ta OunblI HIXK Y TPETUHHU AITEH 3 Hal-
MipHOIO Baroro (38,5% ), Takox y AITEH 3 OXKHU-
piHHSAM OyJIO HEeperyJsipHe IUXaHHS MiJ 4ac CHY
B 77,8% Bunankis, B 44,4% — niepioguvHe AUXaH-
HS uepe3 poT, B 27,7% — npoOieMu 3 arneTUToM.
Ckapru 30epiraiuch 3a paxyHOK IMOTOBIICHHS
Ta 3aCTIHHOTO SIBHINA M’ SKOTO MiTHEOIHHS, Y-
JKOK TMiTHEOIHHUX MUTJAIHKIB, Y POl BUMAAKIB
301IBIICHHS MiTHEOIHHUX MUTIAIUKIB 10 APYTO-
IO CTYNEHS, 3HWKCHHS PYXJIUBOCTI M SKOTO TijI-
HEOIHHS Ta S3UYKA.

4. TaxuM YMHOM, HE3BaXKAIOUM HA HASBHICTH
CTaHJIAPTHOTO MPOTOKOJIA JIIKYBaHHS JITEH 3 Ti-
nepTpodicro MUTIANHMKIB — XIpypridyHe JiKyBaH-
HS B BUIVIA1 TOH3UJI0TOMII, af€HOTOMII Ta TOH3H-
nextomii (Hakaz MO3 Ykpainu Ne639, 2021), mu
HE 3aBXAU OTPUMYEMO €(EeKTUBHUI pe3ynbTar,
0COOJIMBO 1€ CTOCY€ETHCS MEBHOI KaTeropii aiTei,
SKMMHU B HAILIOMY JOCIIJKEHH] Oy MalieHTH 3
Ha/IMIPHOIO MacOI0 TiJIa Ta OKUPIHHIM.

diHaHCyBaHHA

JlocnipkeHHs He Ma€ 30BHILIHIX Jkepen (i-
HAHCYBaHH;I.

Konduiikr inTepecis

[Tpu miaAroToBIIi Ta HaMMCaHHI ITiET CTATTI KO-
JICH 3 aBTOPIB HE Ma€ KOH(IIKTY 1HTEpeCiB.
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Results of surgical treatment of diseases of the pharynx
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Abstract: one of the most common non-infectious diseases in the world is overweight and obesity,
especially in children. The incidence of obesity is constantly increasing and leads to the amplification of
complications and associated diseases. A disorder of immunological homeostasis is manifested in chil-
dren with this pathology by an increase in the frequency of ENT-diseases, one of which is the pathology
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of the tonsils of the pharynx. The purpose of the study: to determine the peculiarities of the course of
diseases of the pharynx in children with excess body weight and obesity before surgery on the pharynx
and palatine tonsils and in the postoperative period. 69 children with hypertrophy of pharyngeal tonsils
participated in the study, who were divided into 3 groups depending on the body mass index: overweight
(group 1), obese (group 2) and normal weight (group 3). All patients underwent a questionnaire using
the Pediatric Throat Disorders Outcome Test (T-14) before and after surgical treatment (tonsillectomy,
tonsillotomy, or adenotonsillotomy) after 3 and 6 months. In addition to questionnaires, patients un-
derwent thorough ENT-examination. The preoperative examination showed that the average number
of points of indicators of complaints of patients, respectively T-14, was the lowest in patients of the 3rd
group, the highest number of points was shown by the testing of the 2nd group (p<0.001). 6 months after
the operation, the statistically significant ratio among the groups of patients according to the average
number of points did not change: the best in the 3rd group — 1.60 (p<0.05), the worst in the group of
obese patients — 14.0 (p<0 .05), in the st group — 7.38 (p=0.035). In most cases — 88.9% of cases, pa-
tients with obesity continued to complain about snoring, in 77.8% of cases — irregular breathing during
sleep, in 44.4% — periodic breathing through the mouth, in 27.7% — problems with appetite, in 22.2% —
recurrence of hypertrophy of the palatine tonsils, secretory otitis media of recurrent course in 22.2%
of cases as well. In the Ist group, 6 months after the operation, patients continued to complain about
loud snoring in 38.5% of cases, apnea — 26.9%, problems with appetite — 42.3%, short-term throat in-
fections — 61.5%, recurrence hypertrophy of palatine tonsils -15.4%. As for the results of treatment of
patients with normal weight, only 4.0% of cases had complaints about periodic snoring, sore throat, and
recurrent secretory otitis media.

Keywords: Children; Obesity; Overweight; Surgery; Tonsils; Hypertrophy.
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BB iMmmiianTanii cpepruyHux Ta achepuIHNX iHTPAOKYJISIPHUX JIIH3
HA (PYHKIIOHAJILHI IOKA3HUKH 30Py
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Anomauia: kamapakma € OOHUM 3 OCHOBHUX 3AXBOPIOGAHb, WO 3HUJICYE 20CMPOMY 30py mMa
npu3B00UMb 00 CLINOMU, BUKIUKAE 3HAYUHI MPYOHOWT Ma 00MedCceH s 0TI NAYIEHMIB ) IX NOBCAKOEHHOMY
arcummi. 3 KOHCHUM POKOM KAmMapakma Molo0udae i 6ce Oiibuia 4aCmuHa HaceleHHs CMpaicoae Ha OaHy
x60poby. Huni 30nomum cmandapmom xipypeii kamapaxmu € gaxoemynvcughikayis 3 iMnianmayiero
inmpaoxynapuoi ninzu (10J1). Leii cyyachuii ma eghexmugnutl memoo HiKy8auHs, 8UMA2AE PemelbHO20
nioxo0y 00 8UOOPY IHMPAOKYIAPHUX NIH3 Ol MAKCUMI3ayii pe3yibmamy ma 3a00801eHHs iIHOUBIOYANbHUX
nompe6 nayienmis. Bajciusum € He 1uuie cama 20Cmpoma 30py nayicuma nicis onepayii, a came AKicho
o020 30py. Memoto OocniodcenHs € npoauanizysamu ma NOPIGHAMU GNAUE IMIAAHMAYii chepuyHux
ma acgepuunux iIHmpaoKyIaApHux JiH3 Ha QYHKYIOHAbHI NOKA3HUKU 30pY (20Cmpomy 30py, chepuyHi
abepayii ma KOHMpACMHY YYMIUBICMYb) Y NAYIEHMIB 3 BIKOBOK KAMAPAKMOW NICIA XIPYPIIuH020
JiKysanHs. Jlocniodcenus npoeoounocs na kageopi ogpmanvmonoeii HMY im. O.0. Bocomonvys na basi
KHII «Onexcanopiscvka kainiuna nikapua m. Kueeay ma Meouunozo oghmanvmonoziunozo yenmpy «3ip
100%». Byno oocnioaceno 80 nayienmis (80 oueti) 8i0 45 0o 75 pokis 3 diacno3om 6ikosa kamapakma,
AKUM OYT10 NPOBeOeHO Xipypeiune smpyuants — pakoemynvcughikayia 3 imnaanmayiero 10J1. Y nayienmie
Oyu 8i0cymui Oy0b-aKa iHWA NAmMoN02is 0peana 30py, 8axcka comamuyna namonocis. Ilayienmu 6ynu
nooineni na 2 epynu: 1 epyna — 40 nayienmis (40 oueti), saxum o6yna imnianmosana Alcon AcrySof Sin-
gle-Piece (SA60AT) — cpepuuna 10JI; 2 epyna — 40 nayicumis (40 oueit), akum Oyna imnianmosana
Johnson & Johnson Tecnis Symfony — acgepuuna 10JI. Jina npuiinamms yyacmi y 00CaiONHCeHHI 6Ci
YuacHuku 0008 ’513k060 NIONUCY8anu iHhopmosany 3200y. Bumiproeanns hyHKyioHanbHUX NOKA3HUKIE
30py (cocmpoma 30py, cghepuuni abepayii ma KOHMPACMHA YYMAUBICIB) NPOBOOUNOCH 3a 1 OeHb 00
xipypeiunoz2o empyuanns, uepes 7 OHie ma 1 micays nicis onepayii. 32i0H0 OmpuManux pe3ynomamis,
eocmpoma 30py y nayieumis nicaa imnaanmayii acpepuunoi 101 Oyna euwa, Hioe nicia imnianmayii
chepuunoi 10J1, ane ya piznuys ne € cmamucmuyno 3uayumoro. Acpepuuna 10J1 cmamucmuyno 3Hauumo
3MeHwuIa nicisionepayitini enympiwni cpepuuni abepayii 0o 50% nopisusno 3i cgpepuunoro 10JI i
cmamucmu4Ho 3Hauumo 3aoesneuuna na 10% euwy konmpacmuy uymausicme nicisa onepayii. Taxum
yunom, imnaaumayis acgepuunoi 10JI dana euwy Kommpacmuy yymaugicme 6 NiciA0NepayiuHomy
nepiooi, nisi imnaanmayis cghepuunoi 10J1. Tomy, axicms 30py y nayicumie 6yna euwya npu iMnianmayii
acgepuunoi 10J1.

KuarouoBi ciioa: 3ip, IHTpaoKy IsIpH1 JIIH3H1, KaTapaKTa, KOHTPACTHA Uy TIIUBICTh, (hakoeMyabcHpiKaris.
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Beryn

Karapakra € omHMM 3 OCHOBHHUX 3aXBOPIO-
BaHb, [0 3HUKYE TOCTPOTY 30py Ta MPHU3BOIUTH
710 CIIIMOTH, IO CTAa€ HAJ3BUYANHO aKTyaJIbHOIO
po0OsIeMoro B cydacHOMY cBiTi (Zarei-Ghanavati,
S. et al., 2022). 3 KO)KHAM POKOM II¢ 3aXBOPIO-
BaHHs MOJIOIIAE, a 3pocTaroue aemorpadidHe
CTapiHHS HaCeJICHHsS MPU3BOIUTH JO TOTO, IO
Bce OLIbIlEe JIIONEN CTUKAETHCS 3 MO0 HAaCIii-
kamu. He MoxHa OMUHYTH 1 30UIBIICHHS IICH-
ciiiHoro Biky. Came SIKIiCTh 30py MICisl oneparii
BUPINIATILHO BIUIMBAE HA SKICTh )KUTTS MAalli€HTA
Ta MOT0 3MaTHICTh 10 BUKOHAHHS TTOBCSIKICHHUX
3aBJaHb 1 NpoQeciiftHuX 000B’SI3KIB.

[MomynsipHICTh Ta MOUIHMPEHICTH (PaKOEMyITb-
cudikarii 3 iIMIUTAHTAII€I0 IHTPAOKYIISIPHUX JIH3
(IOJI) six meTomy niKyBaHHS KaTapakTH B11oOpa-
KAETHCS B HOTO CTATYCI «30JI0TOTO CTAHIAPTY» Y
xipyprii karapaktu (Greve, D. et al., 2021).

CyuacHi BUMOTH JI0 SIKOCT1 KUTTSI Ta BHCO-
KU CTaHAapT MEIUYHOI JOMIOMOTH BH3HAYaIOTh
HOBI BUKJIMKHU A7 opransmonorii. Hapasi mera
Xipyprii KaTapakTH MOJIATa€ He TIIBKH B MPOCTIi
peaOimitauii 30py, a i B ONTUMAaNbHINA MiCIs0-
nepamiifHiii ontuuHid poOoTi mceBnodakigHOrO
oka. (Duan, L. et al., 2023). Teniep He numIe BU-
COKa TOCTpOTa 30Dy, a i BHCOKa KOHTPACTHA UyT-
JUBICTh Ta MiIHIMaJIbHI cepruyHi abeparii sBisi-
10Th co0oto imeansHuii 3ip (Liu, Y. et al., 2021;
Oltrup, T. et al., 2021; Rementeria-Capelo, L. A.
et al., 2022).

Benuuesnnii 06csT 10CTIIKEHD Ta MOXKITHBO-
CTeH AJIsl BIOCKOHAJIEHHS XIpypri4HOIo JiKyBaH-
HSl KaTapaKTU CTBOPIOETHCS 3aBASKH 3POCTAaHHIO
qiclia ornepailiil 3 puBoay BUAAJICHHS KaTapaKTh
Ta IMUPOKHK BUOIp 1HTpaOKyasspHUX JiH3. [lig-
XOIU 0 BUOOpY JH3M CTAlOTh OUIBII MEpCOHA-
T30BaHUMHU, BPAXOBYIOYH OCOOIMBOCTI KOKHOTO
MarieHTa Ta Woro MoTpedu y MOKpaiieHHi 30py
(Ang, R. E. T. et al., 2023). Takuii iHIUBITY-
QIBHUN MIIX1Jl JO3BOJSE JOCATTH MaKCUMAIBHO
MOJKJIMBHX PE3YyJIbTaTiB Ta 33J0BOJLHUTH BUCOKI
BHMOTH Cy4aCHOTO CYCIUIBCTBA JI0 SIKOCTI METUY-
HO1 jmormomoru. [Ipw oMy BaKJIMBO PO3YMITH,
K caM BHOIp JIIH3M MOXKE€ BIUIMBATH Ha (yHK-
IOHAIBHI aCTIEKTH 30PYy Ta CIIPUHHATTS CBITY IMa-
LIEHTAMHU.

Cdepuuni iHTPAOKYIISAPHI JIIH3W TPAAUIIIHHO
BUKOPUCTOBYIOThCSI B O(TaIbMOIIOTI 3aBASKU

ISSN 2786-6661
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ix mpocroti Ta edextuBHOCTI. [IpoTe BoHH MO-
KYThb CIPUYMHSITH TEBHI ONTUYHI CIIOTBOPEH-
Hs1, 30KpeMa cepudHi adeparlii, 0 BILIMBAIOThH
Ha SIKICTh 30py, OCOOJMBO B YMOBAaX HHU3BKOTO
oCBiTIIeHHS, rTpoTe, achepuuni IOJI, po3pobneni
JUTs 3MeHIIeHHs nux abepamiit (Eppig, T. et al.,
2020).

BpaxoByroun, 110 KOHTpacTHa YyTIHUBICTH €
KJIIOYOBHM €JIEMEHTOM B CIPUIHSTTI CBITIa Ta
pO3Mi3HaBaHHI JeTajeil, TO PO3yMiHHS BILIUBY
PI3HUX THUIIIB IHTPAOKYJIIPHUX JIIH3 Ha LIel mapa-
METp CTa€ BaXJIUBUM (HaKTOPOM I JOCATHEHHS
ONTUMAJIBHUX PE3YyJIbTATIB onepallii (hakoeMyJib-
cudikanii (Stanojcic, N. et al., 2020).

Po3yMiHHS BIUIMBY DI3HMX THIIIB 1HTPAOKYy-
JSIPHUX JIIH3 Ha KOHTPACTHY YyTJIUBICTH Ta 1HIII
(yHKLIOHATBHI TOKAa3HUKH 30pY € KPUTHYHUM
y KOHTEKCTI MOCTIHOTO TOUIYKY ONTHMAaJIbHUX
meToniB JikyBaHHs kKatapakt (Thakur, A. et al.
2024).

Benuuesnuit 00CsST HAyKOBUX JTAaHUX Ta Pi3-
HOMAHITTS TIIXOMIB B Iii 00JacTi CTBOPIOIOTH
noTpe0y B CHCTEMHOMY OIVISIII Ta aHali3i, o0
BU3HAUUTH onTuMmanbHuii BuOIp 1OJI s koH-
KpPETHUX BHUMAaJKiB. Bubip Mix chepuyHuMu Ta
acpepuunumu [OJI Moke MaTi BU3HaYalIbHE 3HA-
YEHHS JJI1 OCTaTOYHOTO BiAHOBIIEHHS 30Dy Malli-
eHTa micnus onepartii karapaktu (Poyales, F. et al.,
2023).

BucBiTnuBmm o0IpyHTOBaHICTh BUOOPY O11-
HOTO TUITY JIIH3U Nepe]] IHILIUM, MH Ma€EMO MOJXK-
JUBICTh TOKPAIIUTH TPOTHO3M peadimiTarii
MMAIlI€HTIB, a TAKO)X BHU3HAYUTH OITHMAaJIbHUHA
OanaHC MDK BHCOKOKO SIKICTIO 30py Ta 3a0e3-
neyeHHsM ii moBrotpuBanocti (Brar, S. et al.,
2023).

3aranom, 1€ JAOCIIKEHHSI HE JIUIIE BiIKpHU-
Ba€ HOBI MEPCIEKTUBY ISl TIKyBaHHS KaTapaKTH,
a ¥ MiJIKPECIIIO€ BAKIUBICTD MTOCTIHHOTO BIOCKO-
HaJIGHHS] METO/IiB JIIKyBaHHS 3aXBOPIOBAHb Opra-
Ha 30pY 3 METOI0 3a0€3MeUEHHS KpallluX pe3yb-
TaTiB JUISI KOXKHOTO TMaIli€HTA.

Merta nociigzkeHHs

[TpoanamizyBatu Ta MOPIBHATH BIUIUB 1MII-
naHTalii chepuyHuX Ta acPepUyHUX IHTPAOKY-
JISIPHUX JTIH3 HA (YHKI[IOHAJIbHI TOKa3HUKU 30PY
(rocTporty 30py, chepuuHi abeparrii Ta KOHTPaACT-
HY YyTJWBICTh) y IMAIIEHTIB 3 BIKOBOIO KaTapak-
TOIO MICIIs XIPypPri4HOTO JIIKyBaHHS.
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Marepiaau Ta MeTOIH

JlociKeHHsT TPOBOAMIIOCH Ha Kadenpi od-
taapmonorii HMY im. O.0. Boromonsus Ha
6a31 KHII «OnexkcanapiBcbka KIliHIYHA JiKapHS
M. KueBa» ta Meaumunoro o()TaabMOJIOTIYHOTO
nentpy «3ip 100%». Byno nmocmimkeno 80 ma-
uieHTiB (80 oueil) Big 45 1o 75 pokiB 3 J1arHo-
30M BIKOBa KaTrapakTa, SKHM OYyJI0 TpPOBEICHO
XipypriuHe BTpydaHHS — (akoemMynbCUdIKaIlis 3
immanTaniero [IOJI. V narienTiB Oyiau BincyTHI
OyZb-siKa 1HIIIA MATOJIOT1s OpraHa 30py, BayKKa co-
MaTtuuHa natonoris. [lamientu Oynu nmoaineHi Ha
2 rpynu: 1 rpyna — 40 narienTis (40 oueit), skum
Oyna imranToBana Alcon AcrySof Single-Piece
(SA60AT) — chepuuna 10JI; 2 rpyna — 40 ma-
mieHTiB (40 oudeii), sikuM Oyia iIMIUIAaHTOBaHA
Johnson & Johnson Tecnis Symfony — achepuu-
Ha [OJI. lng npuitHATTS y4yacTi y AOCTIIKEHH]
BC1 yYaCHUKH 0OOB’SI3KOBO MMiIMUCYBaIH 1HHOP-
MOBaHy 3rojly. BuMiproBaHHs MOKa3HUKIB IPOBO-
UIIOCH 32 | IeHb 10 XipypriyHOro BTPYYaHHS Ta
yepe3 7 AHIB Ta | MicsIp micis oneparii.

IIpu pocmijpkeHHi OynM BUKOpUCTaHI Ha-
CTYITHI METOJIU: BUMIPIOBAHHS TOCTPOTH 30Dy 3a
JI0TIOMOTO10 aBTOMaru4yHoro ¢oponrepa Topcon
CV-5000 Pro ta tabnumi CiBlieBa; BUMiprOBaH-
Hs chepuuHux abepauii 3a ponomororo Oculus
Pentacam; BuMipioBaHHS ONTHUYHOI OloMeTpii
3a gomomoroto IOL Master; BUMiproBaHHS KOH-
TpacTHOT uyTiIuBOCTI 3a gomomororo Clinic CSF
Contrast Sensivity Ta Tabaumi [lenni; cTBopeHHS
KpuBOi AedOKyCy TOCTPOTH 30py Ta KPHUBOi Jie-
(hoKycy KOHTPACTHOI YYTJIMBOCTI 32 JIOIOMOTOIO
Multifocal Lens Analyser.
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st cratuctuaHoi 00poOKH OyB BUKOPUCTAHI
nporpamu MedStat Ta EZR. byno Bukopucrano
KpUTEpil Xi-KBaJpar Ta HEMapHUuM t-KpuTepiil.

PesyabTaTu T2 00rOoBOpeHHA

JlaHi BUMIpIOBaHHSI TOCTPOTH 30py B 1 Ta
2 rpynax Tari€HTiB 3a 1 JeHb 0 XipypridHOTO
BTpy4YaHHs Ta 4yepe3 7 AHIB Ta 1 MicAup micis
omepartii mpeacrapieHi B Tadbmumi 1. [Tpu craruc-
TAYHIA 00poOIIl BIIMIHHICT B IpyIlax HE € CTa-
TUCTUYHO 3HaYnMOm0 (p=0,5).

Jnst mopiBHSHHS cepenHboi chepudHoi ade-
partii Mk JBOMa rpyraMu HaIi€HTiB, SSIKUM Oyi10
iMIIanToBaHo chepuuny ta achepuuny [OJI Bu-
KOPHCTOBYBaJIU HenapHUii t-kputepiit. Chepuuni
abeparii B 1 Ta 2 rpymi iCTOTHO HE BiJIpi3HSIUCS
(Tabmuus 3). [Ticnsa oneparii cepuuni abepartii
Oynu 3HAYHO BUIIMMH Y TALI€HTIB, SKUM OyII0
iMmmmanToBano cepuuny IOJI, HiX y maImieHTiB,
skuM Oyrio imrmanToBaHo achepuuny 1OJ1 (3na-
yeHHs P < 0,05).

['ooBHUM KpUTEpiEM JAHOTO AOCIIHKEHHS €
KOHTPACTHA YyTIUBICTh. B Tabmuii 3 mpeacras-
JieHa HOpMa KOHTPACTHOI Uy TAUBOCTI 11 BIKOBO1
IpyIU 1€l NOMmyJIsLii.

[TicnsonepariiiHa KOHTpAacTHa YyTJIUBICTb
npezacrasieHa B Tabnuui 4. B rpymi maiieHris,
AKUM Oys10 iMrutanToBaHo acepuuny 10JI koHT-
pacTHa YyTIUBICTh € BUMIOK. Pi3HUIA B micCis-
ornepaniiHiii KOHTPACTHIM YyTIMBOCTI MIXK JBO-
Mma rpynamu [OJI Oyna cTaTUCTMYHO 3HAYYIIOHO
(3nauenns P <0,05).

BucHoBku

[Ipu anami3i MOKa3HUKIB TOCTPOTH 30Dy, Che-
puyHMX alepariii Ta KOHTPACTHOI YyTJIMBOCTI Y

Tao. 1. [TopiBHsIIbHA XapaKTEPUCTUKA TOCTPOTH 30pY B J0- Ta B MiCJIsONEpaIlitHOMY TIepioi

Tpyna KiJII.)KiCTb Cepenniii noka3HuK C-Tam(apTHe p
MAIiEHTIB TOCTPOTH 30PYy BiTxXuieHHs
Ilepedonepauiiina (3a 1 dens 00) 0,84
Alcon AcrySof Single-Piece (SA60AT) 40 0,6 0,11
Johnson & Johnson Tecnis Symfony 40 0,6 0,07
Ilicnaonepauiiina (uepe3 7 onis nicin) 0,6
Alcon AcrySof Single-Piece (SA60AT) 40 0,7 0,08
Johnson & Johnson Tecnis Symfony 40 0,8 0,05
IHicnaonepauiitna (uepe3 1 micaus nicisn) 0,5
Alcon AcrySof Single-Piece (SA60AT) 40 0,7 0,05
Johnson & Johnson Tecnis Symfony 40 0,9 0,04
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Tao. 2. [TopiBHsITbHA XapaKTeprCcTHKA cheprudHOi abepallii B 10- Ta B micIsonepaliitHoMy mnepiosi

Kiabkicts | Cepenniii mokazHuk | CrangapTtHe
Tpyna namieHTiB | chepuuHoi abepamii | BigxujaeHHs P
Ilepedonepauiiina (3a 1 dens 00) 0,35
Alcon AcrySof Single-Piece (SA60AT) 40 0,07 0,08
Johnson & Johnson Tecnis Symfony 40 0,15 0,47
Iicnaonepauiiina (uepe3 7 onis nicis) 0,05
Alcon AcrySof Single-Piece (SA60AT) 40 0,04 0,03
Johnson & Johnson Tecnis Symfony 40 0,03 0,21
IHicnaonepauiitna (uepe3 1 micauw nicisn) 0,0001
Alcon AcrySof Single-Piece (SA60AT) 40 0,02 0,015
Johnson & Johnson Tecnis Symfony 40 0,012 0,01

Ta6. 3. Hopmu KOHTpacTHOT Yy TAMBOCTI JUIs BIKOBOT KaTeropii 45-75 pokis

IIpocropoBa 4yacTora Cepenniii nokazHuk CranaapTHe BiIXujJeHHs
Psn A (3 cpd) 1,56 0,15
Psin B (6 cpd) 1,80 0,165
P C (12 cpd) 1,50 0,15
Psan D (18 cpd) 0,93 0,25

Tab. 4. IlopiBHsIbHA XapaKTepUCTUKA KOHTPACTHOT Uy TJIMBOCTI B JI0- Ta B HicCsONEpaIiiiHoMy nepiosi

. Cepenniii noxkasHuk
KiabkicTh .. CranaaprHe
ADyE) nanicHTIiB KOHTpaCTHQI BiIXHJIeHHS 2
Yy TJIHBOCTI
Ilepedonepauiiina (3a 1 dens 00) 0,54
Alcon AcrySof Single-Piece (SA60AT) 40 1,203 0,219
Johnson & Johnson Tecnis Symfony 40 1,257 0,136
Iicnsaonepauiiina (uepe3 7 onis nicis) 0,07
Alcon AcrySof Single-Piece (SA60AT) 40 1,355 0,2
Johnson & Johnson Tecnis Symfony 40 1,533 0,157
Ilicnaonepauiiina (uepe3 1 micaywp nicisn) 0,05
Alcon AcrySof Single-Piece (SA60AT) 40 1,466 0,221
Johnson & Johnson Tecnis Symfony 40 1,613 0,169

MAli€HTIB B J0- Ta MicisonepariiHoMy mnepiozi
MOXKHa 3poOHUTH Taki BHUCHOBKU. He Oyno BUsB-
JICHO PI3HHMII B TOCTPOTI 30py 3 HAMKpaLIOK KO-
PEKILIEr0 MK IBOMA rpynaMu namieHTiB. [ocTpora
30opy micis immmanTamii cpepuanoi 10JI — Alcon
AcrySof Single-Piece (SA60AT) € HIXK4OI0 B 1O-
piBHsHHI 3 achepuunoro [0JI Johnson & Johnson
Tecnis Symfony, ane pi3HHIL HE € CTAaTHCTUYHO
3HaunMor0. [Ticnsonepariitnux cepuanux adbepa-
it 6yno Ha 50% Oinble y Mali€eHTiB, SKUM Oyi10

imutanToBaHo cgepuuny IOJI — Alcon AcrySof
Single-Piece (SA60AT), mo 0oOyMOBIEHO KOH-
crpykuieto acepuunoi 10J1, sixka mpu3BOAUTH 10
3MEHIIIeHHs chepruuHuX abepariil micis onepartii,
1o i OyJI0 MiATBEPHKEHO HAIIMM JOCIiHKCHHSIM.
[Ticnsonepariiina KOHTpacTHAa 4YyTJIMBICTH Oyna
Ha 10% HmXK4Ya y TAIi€HTIB MICJsA IMIUTaHTAIl]
chepuunoi IOJI — Alcon AcrySof Single-Piece
(SA60AT), Hix michs iMIIaHTamii achepuvaHol
IOJT — Johnson & Johnson Tecnis Symfony. On-
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HI€I0 3 TIPUYMH MOKPAIEHHS KOHTPACTHOI Uy TiIH-
BOCTI B MAaIli€HTIB, SKUM OYJIO iMIUTAHTOBAaHO ac-
¢bepuuny [OJ] € 3mMeHIIeHHS chepruuHmX abepariiil.

OTpumMaHi HaMU JaHi CBiI4YaTh, 10 y Malli€H-
TiB SIKUM Oysa mpoBezieHa (akoeMynbcugikaris
3 immuantauiero achepuunoi 10JI saxicte 30py
Oya BUIIA, HIK Y THX Nalli€HTIB IKUM OyJia 1mpo-
BeieHa (hakoeMynbcu(iKalis 3 IMILIAHTALIE0
cheprunoi [OJI. Takum 9rHOM, IMIUTaHTAIIiS ac-
¢depuunux 10JI cripusie OCSATHEHHIO HalIKpaIux
pe3yNIbTaTIB y TAIlEHTIB, SKUM OyJ0 BHKOHAHO
(hakoeMynbcudikariro.

dDiHaHCyBaHHS

JlaHe oCiKeHHsI He OTPUMAaJio 30BHILIHbO-
ro (iHaHCYBaHHSI.
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The effect of implantation of spherical and aspherical intraocular lenses on
on functional visual parameters
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Department of Ophthalmology of Bogomolets National Medical University. 01601, Kyiv, Ukraine
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Abstract: cataract is one of the main diseases that reduces visual acuity and leads to blindness,
causing significant difficulties and limitations for patients in their daily lives. Every year, cataracts are
getting younger and more and more people are suffering from the disease. Today, the gold standard of
cataract surgery is phacoemulsification with intraocular lens (IOL) implantation. This modern and ef-
fective method of treatment requires a careful approach to the selection of intraocular lenses to maximize
the result and meet the individual needs of patients. It is not only the patient s visual acuity after surgery
that is important, but also the quality of their vision. The purpose of the study was to analyze and com-
pare the effect of spherical and aspheric intraocular lens implantation on functional visual parameters
(visual acuity, spherical aberrations and contrast sensitivity) in patients with age-related cataracts after
surgical treatment. The study was conducted at the Department of Ophthalmology of the Bogomolets
National Medical University on the basis of the Kyiv Oleksandrivska Clinical Hospital and the Med-
ical Ophthalmology Center «Zir 100%». We analyzed 80 patients (80 eyes) aged 45 to 75 years with
a diagnosis of age-related cataracts who underwent surgical intervention — phacoemulsification with
1OL implantation. The patients did not have any other pathology of the visual organ or severe somatic
pathology. Patients were divided into 2 groups: Group I — 40 patients (40 eyes) who were implanted
with Alcon AcrySof Single-Piece (SA60AT) — a spherical IOL; Group 2 — 40 patients (40 eyes) who were
implanted with Johnson & Johnson Tecnis Symfony — an aspherical IOL. To participate in the study,
all participants had to sign an informed consent. Measurements of functional visual parameters (visual
acuity, spherical aberrations and contrast sensitivity) were performed I day before surgery, 7 days and
1 month after surgery. According to the results obtained, visual acuity in patients after implantation of
an aspheric IOL was higher than after implantation of a spherical IOL, but this difference was not statis-
tically significant. The aspheric IOL statistically significantly reduced postoperative internal spherical
aberrations by up to 50% compared to the spherical IOL and statistically significantly provided 10%
higher contrast sensitivity after surgery. Thus, the implantation of an aspheric IOL gave higher contrast
sensitivity in the postoperative period than the implantation of a spherical IOL. Therefore, the quality of
vision in patients was higher with the implantation of an aspheric IOL.

Keywords: Vision, Ocular; Lenses, Intraocular; Cataract; Contrast Sensitivity; Phacoemulsification.
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Ilepmnii 10CBix TEKCTOBOI POJIbOBOI P

SIK BUAY IMCTAHUINHUX NPAKTUYHUX 3aHATH

Kpimragop Jdap’s, Kpaseus Ouabra, €xanos Bacuib, [lnomenko HOais,
IInaunenko Ogabra, €Eroposa Oubra

JIHITPOBCHKUIA IepKABHUM MEAUYHUMA YHIBEPCUTET

Address for correspondence:

Krishtafor Daria

E-mail: shredderine@gmail.com

Anomauyia: nouamox wupoxomacumabroeo emopeHenus 6 Yxpainy y 2022 poyi 3pobus
ouHe GI0BIOYBAHMS HABYANLHUX 3AKNA0I6 HEOE3NeUHUM | He 3a82HCOU MONCIUBUM, WO CHOHYKAILO
nosepHenHs 00 oucmauyiinoi ¢opmu, 3anpogadicenoi y 2020 poyi nio uac nouamky nawmoemii
COVID-19. Ane y 6oenHull wac 3aHAMmsL 4acmo 00800UMbCsl nepepusamu 0Jis nepexooy 8 YKpummsi,
a 36’30k moodice Oymu Hecmitikum. Bce ye cnonyxkae 00 noutyky Ho8ux memooié OUCMAaHyiuHo20
HasuaHus. Jlikapam-ciyxauam, sKi 3HAXOOUNUCS HA YUKIL cepyeso-lle2eHe8oi ma yepeopanbHoi
peanimayii, 68 3anponoOHOBAHUL (hopmam meKcmoegoi poibosoi epu y yami mecenoxicepa Telegram.
Konyenmyanvno yeii popmam He 8iOpi3HAEMbCA 610 OYHUX CUMYIAYIUHUX CYEHapiis. BUK1aday
0ae cayxauam cyeHapitl ma 3anexcHo 6i0 ix Oill onucye peaxyii nayieuma. Biominnicmio € me, ujo
be3 docmyny 00 ManmeKkeHa ma 6e3 MONCIUBOCI GIONPAYIOBAHHSA Y PEANbHOMY YACI JIKapi-cryxadi
onucysanu cgoi Oii' y mexcmosomy eueisioi. Y Ko*CHOMY cyeHapii Opanu yuacms mpu CIyxadi: 0OuH y
poni «uikapsy (1idep komanou), 080€ — y poli «medcecmepy. Ponv «nikapsay nepeddbauana nikapcoki
MaHinynayii, opeauizayiro pobomu KomManou ma oene2ayiio 3a80aHb «medcecmpamy, 0iaeHOCMUKY
ma npusHauenHs niKyeanus. Ponv «medcecmpuy nepeddbauana 6UKOHAMHA NPU3HAYEHb JIKaps ma
N0BIOOMIEHHS NPO MONCIUBL npobiemu. Pewuma epynu cnocmepizeana 3a i0npayio8auHiM CyeHapiio.
Lpu oonywenni 2pybux noOMuLOK y NPOMOKONL 6UKIA0AY 3YNUHAS CYeHapiil ma nponoHyeas ycii epyni
nomipkysamu ma oocyoumu, 4u 6ce 8UKOHAHO 8ipHO. Y cayxauie 6y6 uac 38ipumucs 3 KOHCNeKmom
JeKyii ma KuiHiyHumu npomoxonamu. Lllnsaxom ouckycii ciyxayi cami obupanu ipHutl apianm, nicis
Y020 cyeHapitl npooosacysascs. Jlikapi-ciyxaui eusasuiu 6UCOKY MOMUBAYIIO MA 3AYIKAGIEHICMb 00
sauamms y maxomy ¢popmami. [Ipu noseprenni 0o ayoumopii ciyxadi, siKi Opanu yuacmo y poivosit
2pi, NOKA3a1U 3HAYHO KPAWULl pe3yibmam, Hidc mi, AKi Juue Yyumanu mamepianu 3 memu ma/aboo
npocayxanu nekyiro. Kopekyii nompebysanu auwie npakmuuni Hasuuku Ha manexeni. Haw nepwuti
00C8I0 BUKOPUCMAHHA MAKO20 hopmamy nokasas, wjo 3a 8i0CYMHOCMI MOXCIUBOCMI NPOBEOEHHS
CUMVTAYIUHO20 3aHAMMA AYOUMOPHO MEKCMOo8a ponvosa 2pa € Oinbll epexmusHorw Gopmoro
HABYAHMHS, HINHC MPAOUYIliHe ONUMYEAHHS.

KuarwouoBi ciioBa: cepiieBo-ereneBa peaHimallis; TUCTaHIlIfHEe HABUAHHS, MEJIYHA OCBITa; pOJIHOBA
rpa, CUMYJISIiiHE HaBYaHHS
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Beryn

ITonii ocTaHHIX pOKIB CTBOPHIM Oe3iiu BHU-
KJIMKIB IS yCi€l CHCTeMH YKpaiHChKOi OCBITH,
BiJl HOIIKUILHOI 0 miciasaurnioMHoi. [lanmemis
COVID-19 Ta 3ampoBaiykeHUH y 3B’ 3Ky 3 HEIO Ha
noyarky 2020 poKy KapaHTUH IOTpeOyBaJIH IIBU/I-
KOTO TIepeopieHTyBaHHS OpPMATy OYHOI OCBITH Ha
muctanmiianid (ApseB MUJL. 31 cmiBaBt., 2020).
EdexTuBHICTh OCTaHHBROTO HEOAHOPA30BO OOTO-
BOpIOBaJIacs y JiTepaTypl Ta Ha KOH(EPEHIIIX
pisHuX piBHIB. OCOOMUBE 3aHEMOKOEHHS BHKIIH-
KalOTh MOTHUBAIliSl CIyXadiB Ta AOTPUMAHHS aKa-
nemiuHoi goOpouecHocti (y6occapepka FO.O.,
Hanugaiiko O. 3i cmiBasr., 2020). Jucranmiiine
HaBYaHHS MOTpeOye Bij CilyXaya BUCOKOTO PiBHS
CB1IOMOCTI Ta JUCHMILTIHH, a TAaKOK HaBHYOK ca-
Moopranizamii. Sk nesiki aBTopu, Tak i cami Ciy-
Xadi B OTMMHUTYBAJbHUKAX BiIMIYaIOTh, IO y POCTY
aKaJIeMiqHOT HEJOOPOUYECHOCTI Ta TMaiHHI MOTH-
Ballil 10 HaBYaHHS BEJIUKY POJIb BIIIrpae BIACYT-
HICTh YITKHX BKa31BOK Ta BUMOT, 3MEHIIICHHS Yacy
«OKUBOT0» KOHTAKTy 3 BHKJIaJaueM Ta TPyIolo i
MepeBi 3HAYHOI KUTBKOCTI TEM IOBHICTIO Ha ca-
MoctiitHe BuBYeHHs (HammBaiiko O. 31 CImiBaBrT.,
2020; Kymr O.T 31 cmiBaBr., 2017).

[Touatok MmHUPOKOMACIITAOHOTO BTOPTHEHHS
B Ykpainy y 2022 pomi pi3ko MOTipIIUB OCBIT-
Hi YMOBHU Ha BCiii Teputopii kpainu. O4He Bin-
BiJlyBaHHS HABUAJIbHUX 3aKJIa/iB CTalo Hebe3-
MIEYHUM 1 HE 3aBXKIM MOXKITUBHUM, IO CIIOHYKAJIO
MOBEPHEHHS A0 AucTaHuiiHoi gopmu. ITig yac
KapaHTUHY TpoOJieMu 31 3B’SI3KOM OymmH PijKi-
CTIO, 1 OCHOBHUM JIIMITYIOUUM (PaKTOPOM JHC-
TaHIIHOI OCBITH OyJIO TEXHIYHE OCHAIICHHS K
BUKJIAJa4iB, TaK 1 CTY[AEHTIB ab0 CiIyXadiB Mmicis-
JTUTUIOMHOI ()OpMU HaBYaHHA. B Hamomy 1ocBifi
2020-2021 pokiB [OCTaTHE TEXHIYHE OCHAIIEHHS
Oyno e y 20,6 % — 58,8 % onuTaHux JiKapiB-
ciyxauiB (€xanoB B.B. 3i cmiBasr., 2021). bo-
HOBI1 il PUBHECIM HOBI CKJIAAHOIII. 30Kpema,
MOCTIiHI, OararoroJMHHI MOBITPSHI TPHUBOTU
noTpeOyIOTh PEryJIsIpHOTO TIEpEepPUBAHHS 3aHSITh,
100 BHKJIaAa4i Ta CTYICHTH MEPEHTIUTH B YKPHT-
TSI, 1[0 IPU3BOUTH JI0 Bi/ICTaBaHHS BiJ HaBYAJIb-
HOTO TuTaHy. B pe3ynbrari ynapiB o eHepreTuy-
Hill 1H(QpacTpyKTypi Ta OJekayTiB BHHHUKAIOTh
nepe0oi 3B’ 513Ky a00 3HAYHE MOTIPIICHHS SKOCTI
IHTepHeT-3’€IHaHHS, KOMH CTYACHT MOXE CIIiJI-
KyBaTHCSI JIMIIE TEKCTOBHUMH TOBIJIOMJICHHSIMH,
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a Jus ydacTi y BiZI€OKOH(EpeHLil MpOmyCcKHOI
3MaTHOCTI KaHay He BucTauae. [locriiiHuii crpec
B YMOBaX 3arpo3H IS BIACHOTO JKUTTS Ta KHUT-
Ts1 OJIM3BKUX TAKOXK 3HUKYE MOTHBAIIIIO Ta 3/7aT-
HICTh 10 HaBuaHHs (Barnett-Vanes A., 2016). Bce
IIe CIIOHYKAE JI0 MOIITYKY HOBUX METOJIIB JUCTAH-
[IHHOTO HABYAHHS.

OuHa ponboBa Tpa MIUPOKO BUKOPUCTOBYETh-
cs y npodecioHanbHill Menu4Hii ocBiTi. OgHaK
BUKOPUCTAHHS POJILOBOI I'PU OHJIAMH MEHII BiJ0-
Mme. Taka rpa 3a3Buuail nepeadauae creHapiii ta
HU3KY pOJIeH, SIKi CTYIEHTH TparoTh, U100 BUPI-
[IUTH IPOOJIEMY, IIOCH CTBOPUTH 200 JTOCIITUTH
nutanns (Wills S. et al, 2010). € nBa BapianTu
MPOBEJICHHSI TaKOl T'pHU: aCMHXPOHHA JIMCKYCIs,
sKa He B110YBa€ThCS B PEXHUMI PeabHOIO 4yacy
(Hampukian, 3a J0mMoMorow (opymiB), Ta CHH-
XpOHHA (B PEKUMI PeaslbHOTO Yacy, HalpHUKIal,
Ha ru1atdopMax BipTyanbHoi peanbHoCTi) (Kamel
Boulos M.K. et al, 2007; Beard L. et al, 2009).
ACHHXpOHHA JTUCKYCisl J1a€ JONAaTKOBUW Yac Ha
Te, 00 OOMIpKYBaTH CHTYallil0 Ta 3BEPHYTHUCS
JI0 TOJATKOBOI iHQOpMAaIlii, Mepil HiXK BUCIOB-
JIIOBaTH TOUKY 30py cBoro nepconaxa (De Wever
B. et al, 2008; Warland J., 2012). Hu3ka aBropiB
(Pike T. et al, 2010; Ammentorp J. et al, 2007)
BiaMiYae, 110 BaXKJIMBOIO € HE TUIBKH KIIIHIYHA
CHUMYJIALIIS, a i MOXKJIMBICTh TUCKYCIi Ta 1e0aTiB,
IO J103BOJIIE PO3BUHYTH KOMYHIKAI[iliHI HaBU-
YKH Ta HAaBUYKHU pedriekcii.

Merta

Mertotro Hamoi pobotu Oyno IpoaeMOHCTPY-
BaTH MUIOTHUH JOCBiJ BUKOPUCTAHHS TEKCTOBOT
POJBOBOI I'PU Y HABYAIIBHOMY IPOIIECi ISl CTBO-
peHHs1 6a30BOr0 PO3yMiHHS €(PEKTUBHOCTI TaKO-
ro ¢popMary HaBYaHHSI.

Marepiaau Ta MeTOIH

Ha nouarky mupokoMacmrabHOro BTOPrHEH-
HS TPOTATOM JEKUIBKOX JHIB MH Majd JOCBIJ
3aHATH 3 JIKapsIMHU-CIyXadyaMu B OHJIAH-(Op-
Mmari. Yepes mpobiaemMu i3 MPOMYCKHOIO 3/1aTHi-
CTIO IHTEpHET-KaHaJy JiKapsAM-clayxadaM, sKi
3HAXOJMJIUCS Ha IMKJII CepIEBO-JIETCHEBOI Ta
nepedpasibHO1 peaHimariii, OyB 3anpONOHOBAHUI
dbopmar TEKCTOBOI POJILOBOI IpH y dYaTi Mece-
Hkepa Telegram. KonnenrtyansHo 1ieit ¢gopmar
HE BIPI3HAETHCS BiJ CUMYJSILIMHUX CIICHAPIiB,
AK1 3aCTOCOBYIOTBHCSI Ha 3aHSTTI: BUKIAJad Jae
ClIyxadyaM CLeHapiil Ta 3aJeXHO Bijg iX 1il omu-
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Cy€ peakxinii maimi€eHTa, a TaKOoXX BIJAIMOBiJae Ha
MUTAHHS IIOAO0 CTAaHYy MaIi€eHTa. BiIMIHHICTIO €
Te, 110 0e3 JOCTYyIy 10 MaHEKeHa Ta 0e3 MOX-
JMBOCTI BIANpALIOBaHHS y peaJbHOMY dYaci Ji-
Kapi-cilyxadi ONHCyBaJId CBOI il y TEKCTOBOMY
BUDIISI. SIK 1 ipu OuHIl QOpMi, B KOXKHOMY CH-
MYJISIIHHOMY ClIeHapii OHOYaCHO OpaH y4acTh
TPH CIlyXadi: OIWH y POl «Iikaps» (Jimep Ko-
MaH/H), ABOE — y POJII «MeAcecTep». 3a ClieHa-
piemM, BCl YYaCHMKH Majl HaBUYKU KOMIIpECii
TPYAHOT KIIITHHU, MACKOBO1 BEHTHJIAIlT Ta BCTa-
HOBJICHHSI NIepU(EPUIHOTO BEHO3HOTO AOCTYITY,
ane nediOpuisIito Ta ocTaToyHe 3a0€3MeUCHHS
MPOXiTHOCTI IUXaNbHUX [UISIX1B MIT BHKOHYBAaTH
JMIIE «JTiKap». TaKuM YMHOM, POJIb «JIiKapsh» me-
pendavana JiKapchKi MaHIMyJALIl, opraHizaiio
pOOOTH KOMaHIM Ta AEJETraliio 3aBIaHb «ME-
CecTpam», NIarHOCTHKY Ta NpPU3HAUYEHHS JIKY-
BaHHA. Ponb «Mezncectpu» mependavana BUKO-
HaHHS IpU3HAYEeHb JIIKaps Ta MOB1IOMJIEHHS PO
MOXKJIMB1 TIpoOJieMH (HaIIPUKIIAM, Y BiAMOBIAL HA
KOMaHJly «Ha0paTH amioflapoH» «MeACecTpa»
MOTJIa BIATIOBICTH, IO 3aMiCTh aMiOJIapOHy HasiB-
HUi nuiie nijfokain). Pemra rpynu, sika He Opasia
ydacTi O6e3rnocepesiHbo y cueHapii, crocrepiraia
3a HOTo BiANIPAIIOBAHHSIM.

[Tpu pomyuieHHi rpyOUX MOMUIIOK Y IPOTOKOJI
BUKJIaJIa4 3yNUHSB CLIEHAPii Ta NpONOHYBaB yciit
rpyIi IOMipKyBaTu Ta 00CYIUTH, YU BCE BUKOHAHO
BipHO. Y ciyxauiB OyB 4ac 3BIPUTHCS 3 KOHCIIEK-
TOM JIeKIii Ta KiiHiYHUMH npoTokonamu (Haxka3
MO3 Vxpainu Nel1269 Big 05.06.2019; European
Resuscitation Council Guidelines, 2021). Lns-
XOM JHCKYCIT cityXaul cami oOupau BipHUHN Bapi-
aHT, MICTIS YOTO CIIEHAPii MPOIOBKYBABCS.

[Ipuknan cuenapito HaBenenuid y Jlomatky 1.

Pe3yabTaTu T2 00roBOpeHHA

Jlikapi-ciyxadi BUSIBUJIM BHCOKY MOTHBAIIIO
Ta 3aliKaBJIEHICTh JI0 3aHATTSA Yy TakoMy (opma-
Ti. Ilix yac 3ansrTsa 100 % cinyxadiB rpynu Oyiu
NPUCYTHIMH 1 Opanu yd4acTh y BiJNpalfOBaHHI
crieHapiiB. Ycboro Oyino BiImpanboBaHO 3 CIICHA-
pii 6a30BOi MIATPUMKH KHUTTS (JOTOCIITATHHHUN
eTam) Ta 5 CHeHapiiB PO3MHUPEHOI MiITPUMKH
XKUTTS (rocniTanbHui eTar). TpuBamicTs Biampa-
LIOBaHHS OJHOIO CLIeHapil0 0a30BOi MIATPUMKHU
XKUTTS B cepenHbomy craHoBuna 47,0+11,2 xBu-
JuH, po3mmpenoi — 95,6+19,5 xBunun (rpu Bija-
MpaIfoBaHHI B ayJIuTOpli aHAJOTiuHI CIeHapii
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po3paxoBani Ha 10-15 ta 20-30 xBUIMH, BiIO-
BimHO). [lepmie BiampaltoBaHHs CIIEHAPIIO KOX-
HOrO By Oyno HaiimoBmmM: 59 ta 120 xBuIMH,
BiAnoBigHO. Lle mosicHIOBaIOCS THM, IO IiJ Yac
MEPIIOTO BiAMPAIIOBAHHS CIICHAPIIO CllyXauaMu
HA/IaBaJUCsl HAWJETANBHINI OMUCH [id (HampH-
KJIaJl, TeXHIKa KOMIpECiii rpyaHoi KIITHHH abo
iHTYyOamii Tpaxei), sKi Jani onucyBajHcs OiTbII
CXeMaTH4YHO 3 METOI0 eKoHoMii yacy. Kpim Toro,
TIepIie BIAMPAIIOBAHHS MICTHIIO HAUOUTBIITY KiJIb-
KICTh IOMUJIOK, SIKI MaJId OyTH CKOPEKTOBAaHUMH.

Opniero 3 mepeBar TEKCTOBOTo (hopmary BHU-
sBuIOCs 30epekeHHs iHdopmartii. Tlicns 3akin-
YEeHHS CLIEHApil0 MOBIJOMIICHHS B 4aTi HE BUJAA-
nsmicsi. TakuM 9WMHOM, JIiKapi-ciryxadi, siki He
Opanu yyacTi y KOHKPETHOMY ClLieHapii, Maslu
MOXKJTUBICTb ITPOYUTATH CIIEHAPIHN 5K ITi]] 4ac HOTo
BiJIIIPAI[FOBAaHHS, TAK 1 MiCIIs 3aKiHYeHH. YacTuH1
YYaCHUKIB BUSBHIIOCS JIeTIIe (DiKCyBaTH yBary Ha
TEKCTOBUX TIOBIIOMJICHHSX, HIK IiITPUMYyBaTH
MOCTIWHUYN PIBEHb yBaru N0 Jid 1HIIWX IIiJ 4ac
OYHOTO 3aHATTS. SIK HACIIOK, MPU KOKHOMY Ha-
CTYITHOMY BIAMpPAIlOBaHHI CIICHAPII0 TTOMUJIKH,
K1 OyJM JNOMyIIEHI MPpW BIAMpPAIOBaHHI TOTIe-
PEeHBOTO, KOPEKTYBAJIUCS, 1 CHCTEMHHUX TTOMHUJIOK
HE crocTepiraiocs. Y MmiJICYMKY, 3aBASKH CIIeHa-
pisiM KOXKHUH 3 JTIKapiB-CIIyXadiB MPOYUTAB MaTe-
pia 3aHATTA 5 Ta Oinblie pasis, 10 3HAYHO BUIIIE,
HDK IIPU TPaJUIIfHOMY OMUTYBaHHI.

OtpumMaHuii JOCBIJ ClyXadl OIL[IHWIM TO3H-
TUBHO. OKpIM TEKCTOBOTO OIKCY BJIACHHUX i,
ciyXadi 3a BJIACHOIO 1HINIATHBOI 3HAXOMMJIM Ta
HAJICWJTAJIH LTFOCTpAIlii, @ TAKOXK aKTUBHO CTABIIIA
JIOJTATKOB1 TIMTAHHS MICTIS 3aBEPILICHHS CIICHAPIIO.

[Ipu moBepHEHHI M0 ayauTOpii cepen Ciy-
XayiB, K1 Opayii ydacThb y POJBOBIN Tpi, JIUIIE
17,6 % nomyckanu MOMWIKH y aJrOpuTMi cep-
[IEBO-JIETEHEBOI peaHiMallii, po3Mi3HaHHI ceplie-
BUX PUTMIB, cTparerii nedidpuisanii abo Budopi
Ta J03yBaHHI npenapartiB. ¥ 29,4 % ciyxauiB
KOpEeKI[il moTpedyBajay MPaKTUYHI HABUYKH Ha
MaHEKeHI, Taki K MO3ULis PYK MPH KOMIIPECisX,
TEXHiKa BEHTHJIAIIi MIITKOM Ta MAacKOK Ta TeX-
Hika Oe3reku mpu poOoTi 3 JeiOpHUIATOPOM.
Xoua mija yac BiAMpaLIOBaHHS CIIEHAPIiB B TEKC-
TOBOMY (popmari Ha BUMOTY BHKJIajada ciayxadi
HaJaBaJld JIeTaJbHUI OMUC KOXKHOI MPaKTHYHOT
HABUYKH, YMOIJISITHOTO iX BiJAIMpAIfOBaHHS BHUS-
BUJIOCSI HEIOCTATHBO, IO € LIJTKOM 3PO3yMLINM.
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Brim, ¢ 3ayBaxuTH, 110 ciyxadi JaHOTO Kypcy
Oynu BKe 3HAlOMI 3 METOAMKOIO CepIleBO-JIere-
HEeBO1 peaHimalii paHimie, i cepes] CTyAEHTIB, 1110
OMAaHOBYIOTh MaTepiall BIepIle, MPOLUEHT OMHU-
JIOK MOYXKe OyTH BUILIMM.

Jlnist IOPIBHSAHHS, CIyXadi aHAJOTIYHUX IUK-
aiB B 2020 pori mij yac KapaHTHUHY, TIOB’ I3aHOTO
3 margeMiero COVID-19, sikum micias JIeKIii mpo-
BOJIMJIM JIMILIE ONUTYBAHHS 32 TEMOIO 0e3 Bimpa-
LIOBaHHS CIICHAPIFO, il 4aC KOHTPOJIBHOTO CIIe-
Hapito gonyckanu noMuiku y 85,7 % — 100,0 %.

[lo3uTuBHMIA NMOCBIA, SKAH MH OTPUMAIIH,
cmiBnagae 3 maHumu Jiteparypu. Warland J. 3i
criBaBropamu (2012) nmpoBoauiIM OHJIAHH POJILOBI
irpH cepell CTYIEHTIB aKyIIEPChKOTO KOJEKY SIK
y Malux, Tak 1 y BeNuKuX rpymnax. ['pa momsrana
y TMpOBe/IeHH] 1e0aTiB 3 MUTaHb BaKIMHAI[IT HOBO-
HApPOJKEHUX, € CTYACHTH BiAirpaBald poOJi 4H-
HOBHHKIB, MPEJCTaBHUKIB MEAWYHUX OpraHi3amii
Ta TPOMAJICBKUX AKTUBICTIB, ONHI 3 SIKUX MMOBHHHI
Oy/Ii BHCJIOBITIOBATHCS 3a BaKIMHAIIIO, a 1HII —
OpoTU. Y aHKETI 3BOPOTHOTrO 3B’SI3KYy YYaCHUKHU
BIIMITHIIM, IO Tpa JO3BOJMIA SK TMOKPAIIUTH
BJIACHI 3HAHHS IIO/I0 BAKIIMHAIII1, TaK 1 PO3BUHYTH
KOMYHIKaTHBHI HABUYKH, & TAKOXK AOCTIIUTH apry-
MEHTH 1HIIOI TOYKH 30Dy, SKIIO MOIISAN IePCOHa-
’a He CIIBIaJaiy 3 MONIAAaMU CaMOTO CTyAEHTA.

Nakamura T. 31 cniBaBropamu (2021) npoBo-
JMJTA OHJIAWH POJIBOBI irpH JUIsl CTYAEHTIB (ap-
MaKOJIOTIYHOTO (akynpreTy. MiX CTyJeHTaMu
Oynau pO3MOALIEHI pOJIi JIKApiB, MAIIE€HTIB Ta
YJIeHIB CiMel MamieHTiB. 3a cleHapieM, MarieHT
BUIHCYBABCs 13 JIKapHI MicCJs YCKIaJHEHHS B[
MpHUiioMy MEBHUX IpenapariB, 1 METOIO rpu Oyio
MOSICHUTH TAIlEHTy MPUYMHU YCKJIAIHEHHS Ta
pO3pOOUTH TAKTUKY MPOQIIaKTUKH 1 JIIKyBaH-
HSl I[LOTO YCKJIQJHEHHS y MOAANbIIOMY. ABTOPU
3HAWIIUIM, 10 A7 BiAMpaItoBaHHA MpodeciitHnx
Ta KOMYHIKAI[iIfHUX HAaBUYOK Y MEIUYHHUX CTY-
JICHTIB OHJIAH POJIbOBA I'pa 3a IIMM CLIEHApieM
HACTUIBKH X e(eKTHBHA, SK 1 ouHa. Mehigan S. 31
crniBaBropamu (2023) omyOumikyBaiu JOCBiJ BH-
KOPUCTAHHS OHJIAIH POIHOBOI I'PH JIJIS BIAMIPAITIO-
BaHHSI TEMU JIIOACHKOTO (aKTopy B ONEparfiiHii.
CryneHTaM mpU3HA4YaJId Pi3HI POl onepariinHoi
KOMaH/IH, 1 poJii ACSIKUX CTYJAEHTIB mependadanu
HOPYILIEHHS MTPOTOKOITY, a 1HIIUX — BiAMOBiAb Ha
ixH1 1ii. 3BOPOTHIiH 3B’SI30K Bij CTY/IEHTIB MOKa-
3aB BHCOKY 3aIliKaBJICHICTh Ta 3a/I0BOJICHHS BiJ
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MOKJIUBOCTI TTOETHATH TBOPYICTH 13 HAaBYAHHSM.
CryaeHTH BIIMITHIIH, 110 33J0BOJICHHS BiJl TaKO-
ro ¢opmary HaBuaHHsS Oys0 Oinblie, a 3amam’s-
TOBYBaHHS Kpallle, HIXXK Ha TPaguIliiHIN JeKiii,
«KOJIU XTOCh TOBOPUTH, & TH 3AIHCYEIID.

BucHoBku

TexcToBa poibOBA I'pa € MaJOBIIOMUM, aje
¢()eKTUBHUM BUJIOM JIUCTAHIIMHUX MPAKTUIHUX
3aHATh. BoHa He moTpedye BUCOKOI MPOIYCKHOT
3/IaTHOCTI IHTEPHET-KaHaITy, I03BOJISIE BIITBOPIO-
BaTH Oy/Jb-sK1 KJITHIYHI CIIeHapii, 3aj1i€ He TUIBKU
MEXaHIYHy 1aMm’siTh, a 1 a0CTpaKTHE MHUCJICHHS,
KJIIHIYHE MUCJICHHS, YSBY Ta TBOpPYi 310HOCTI, 1
JorioMarae 3amam’siTOBYBaTH allTOPUTMU Ha/IaH-
HS JIONOMOTH Y irpoBiit popmi. 3BiCHO, TEKCTOBA
rpa He Moxe OyTH MOBHOIIHHOIO aJIbTEPHATHBOIO
ayIUTOPHOMY 3aHSTTIO, OCKUIBKH HE J03BOJISIE
cilyXxadyaM ONaHyBaTH Ta BIANPAILIOBAaTH MaHY-
aJbH1 HABUYKH, a TAKOXK 3aiiMae OLyIbIlIe yacy, HIxk
BIJIIIPALIIOBaHHs B ayuTOpii. Ajie Hall nepiuit
JTIOCB1JT BUKOPUCTAHHS TaKOTro (popMaTy mokaszas,
110 3a BiZICYTHOCTI MOYKJIMBOCTI IMPOBEACHHS CH-
MYJISIIHHOTO 3aHATTA ayAUTOPHO TEKCTOBA PO-
JbOBa rpa € OuIbll e(heKTUBHOIO (OPMOIO HAB-
YaHHS, HIXK TPaJUIliiiHe OMUTYBaHHSI.

DiHaHCyBaHHA

JlocnipkeHHsT He Ma€e 30BHIMIHIX pKepen ¢i-
HAHCYBaHHSI.
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Abstract: the start of a large-scale invasion in Ukraine in 2022 made face-to-face attendance at
educational institutions dangerous and not always possible, prompting a return to the remote form in-
troduced in 2020 at the start of the COVID-19 pandemic. But in wartime, classes often have to be
interrupted to go to shelters, and connection can be unstable. All this encourages the search for new
methods of distance learning. The graduate doctors who were studying at the cycle of cardiopulmonary
and cerebral resuscitation, were offered the format of a text role-playing game in the Telegram messen-
ger chat. Conceptually, this format does not differ from in-person simulation scenarios: the professor
gives the audience a scenario and, depending on their actions, describes the patient's reactions. The
difference is that without access to the mannequin and without the opportunity to practice in real time,
the doctors described their actions in text form. Three doctors participated in each scenario: one in the
role of a "doctor"” (team leader), two in the roles of "nurses". The role of the "doctor" involved medical
manipulations, organizing the work of the team and delegating tasks to the "nurses", diagnosing and
prescribing treatment. The role of the "nurse" involved carrying out the doctor's orders and reporting
possible problems. The rest of the group watched as the script was worked out. When serious mistakes
were made in the protocol, the teacher stopped the scenario and suggested that the whole group reflect
and discuss whether everything was done correctly. The students had time to consult the lecture notes
and clinical protocols. Through the discussion, the students themselves chose the correct option, after
which the scenario continued. The doctors showed high motivation and interest in the class in this for-
mat. When returning to the classroom, those who participated in the role-play performed significantly
better than those who had only read material on the topic and/or listened to a lecture. Only practical
skills on the mannequin required correction. Our first experience with this format has shown that, if a
simulation in the classroom is not available, a text-based role-play is a more effective form of learning
than a traditional survey.

Keywords: Cardiopulmonary Resuscitation; Education; Distance; Education, Role Playing; Simu-
lation Training.

Jonarok 1 (mpukIax cueHapiro)

Buknaoau: Bu — deproBa 3miHa BiIIUICHHS
kapaiopeanimarrii. [1aiieHT — 90MOBIiK 65 pPOKIB,
TOCMITaTI30BaHUN 3 J1arHO30M «TOCTPHUH KOPO-
HapHUW cuHApOM». BupaxkeHa eHuedanomnaris,
HETaTHBI3M, CAaMOCTIHHO BUIAIHB Tepudepud-
HUI BEHO3HMI KareTep. MeacecTpa A 3aiinuia B
naJarty, o0 BCTaHOBUTH HOBHH MepUPEPUIHUI
KaTerep, 1 oJpa3y morykaa Jikaps.

«Jlixap»: 3axomxy B nanary. MeHi 6e3neyHo
npawtoBatu? o s 6auy?

Buxnaoay: TpamoBaru 6e3neuno. [lamienr ne-
KHTh B JIKKY HEPYXOMO, IIKIpHI TOKPUBH O

«Jlikap»: Tligxomky 10 nariedTa, nurarn «Bu
MeHe uyere?» SIKIIo He pearye, Jerko CTPYIIYIO
3a eyl 1 noBToproto: «Bu Mene uyere?»

Buknaoau: IlamieHT HE pearye.

«WIixapy: Ilponry Mencectpy A 3aauIIMTHCS.
BigHOBMIOI0 MPOXIiMHICTh JUXAJBHUX MIIAXIB
3aKHJIAaHHSM TOJIOBU Ta TIEPEBIPSIO AUXAHHS Me-
TOJIOM «0ady-4yr0-BiJuyBar0», OJHOYACHO IIe-

peBipsito MyJabc Ha COHHIN aprepii mpotsirom 10
CEKyHJI.

Buknaoay: Hemae nuxaHHs, HEMa€ MyJIbCy.

«Jlikapy»: Po3nounHaio KOMIIpecii TpyaHOT
kiiTuHA 3 yactororo 100-120 Ha XBUIUHY, IIIH-
OounHa 5-6 cm. OgHOUYACHO TpOITYy MeacecTpy A
npuHecTH AeiOpUIATOP Ta TOKIMKATH APYTY
MeEZICECTpY.

«Meocecmpa A»: S mimna 3a nedidpumsro-
POM Ta T'yKaTH APYTY MEJCECTpY.

«Jlikapy»: IIpoaoBxKyr0 KOMIpeECii.

«Meocecmpa B»: 51 Ha MicIi.

«Jlikapy»: Tpomry mexacectpy b minkmounTn
KHCEHB JI0 MinTka AMOy 3 MacKoIO Ta IPUTOTyBa-
TUCS A0 BEHTHJIALI].

«Meocecmpa by»: Iligxniouaro KHUCEHb [0
Mimika AMOy, MpHUKJIaJal0 MAacKy A0 OOauyuys —
BY3bKHM OOKOM Ha TEpeHicCs, IMMPOKUM JIO ITiJI-
oopians, mputrckaro a0 oonmaust metogom C-E,
3aKHJIAI0 TOJIOBY MallieHTa. [0ToBa 10 BEHTHIIALLII.
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«/lixapy»: Binpaxosyro 30 kommpeciii, ocTaH-
HI TpH HazuBaio Brosoc. 28, 29, 30. 3ynunsto
KOMIIpeCii A7l BIWXY, aje He yOoupario pyku 3
IpYyAHOI KIITHHH.

«Medcecmpa By : [ epMETUUHO MIPUTHCKAIOYU Ma-
CKy A0 O0Iuudsi, poOJIro JBa BIUXHU TPUBAIICTIO
mo 1 c.

«Jlikap»: bady Ta BiT4yBar eKCKypCito Tpy-
HO1 KmiTUHU. [IponoBxkyro kKoMIpecii.

«Meocecmpa A»: € nedidbpunsartop.

«Jlikapy: Ipormry meacecTpy A 3MiHUTH MEHE
Ha KOMIIPECISIX Ta pa3oM 3 Meacectporo b mpo-
JTOBXHTH Komrpecii Ta Bauxu 30:2, MOKH 5 ro-
Ty10 1eQiOpusaTop.

«Meocecmpa A»: ITIponoBxKyr0 KOMIpecii.

«/likap»: Bxmouato nedidpunstop. Oromtoro
IpyAHY KJIITHHY Mali€HTa. 3Mallylo eJeKTpo-
i nedibpusiTopa reeM Ta MPUKIATAI0 OJUH
€JIEKTPO/ TMiJ TPABOI0 KIIOUUIICI0 Ol Kparo
TPYAMHU, IPYTHHA €JIEKTPOJI 371iBa Ha PiBHI cOCKa
1o cepenHii maxBoBid JiHii. [Ipomry 3ynuHuTH
KOMIIpeECii, OIIHIOI0 PUTM Ha auctuiei nediopu-
nsTOpA.

«Meocecmpa A»: 3ynuHSIIO KOMITPECii.

Buknaoau: (Haacunae y 4ar 300pa’k€HHS 3
PUTMOM)

«Jlixap»: Oi6pusuis nuryHoukis. Habupato
pospsia 120 k. Tomocuo xaxy «BCI BIIMIII-
JIN», ciaxyto, Mmoo HIXTO, BKIIIOYAIOYH MEHE, HE
TOPKaBCS XBOPOTO Ta ¥oro nikka. [Ipuruckaro
€JIEKTPOJIU 3 3yCHIUISIM 8 KI' Ta HAaHOILY PO3psi],
OZJTHOYACHO HaTHUCHYBIIM Ha KHOIKH Ha €JIEeKTPO-
Jax.

Buxnaoau: Po3psia HaHeCECHUH.

«/lixap»: Youpato enexkrponu. [Ipomry men-
cectpy b 3minuTu mencectpy A Ha kommpeci-
X, MeIcecTpy A — BCTAaHOBUTH BEHO3HMH [0-
ctyn. Cam 3MmiHIOIO MezacecTpy b Ha BeHTMISLIT
MIILIKOM Ta MacKoIo.

«Meocecmpa by»: Ilponosxyr Kommpecii
rpyaHoi KmiTuHU 30:2 3 BEeHTHIALIEHO.

«Meocecmpa A»: BCTaHOBIIOIO BEHO3HUI
noctyn. Beranosnenuii nepudepuunuii katretep
18G B niBy KyOiTaJIbHY BEHY.

ISSN 2786-6661
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«Jlikap»: Tlpoury mexncectpy A mia’eaHaTu
KapIiOMOHITOP.

«Medcecmpa A»: T1in’ eqayro KapAiIOMOHITOD.

Buknaoay: I1poitnino 2 XBUIHHHU.

«/likapy»: OLIHIOIO PUTM Ha KapJ1IOMOHITOPI.
[Ipoury MezncecTep 3MIHMTH OJlHA OJHY Ha KOM-
Mpecisx.

Buknaoay: (mancunae y dvar 300pakeHHS 3
PUTMOM)

«/likap»: @iOpunanis uutyHoukiB. Habu-
pato po3psa 150 k. Tonocno xaxy «BCI BI-
JINLLITN», CHIIKY10, 00 HIXTO, BKIIOYAOUU
MeHe, He TOPKaBCsl XBOPOTo Ta Horo jixka. [Tpu-
TUCKAIO €JIEKTPOJHU 3 3yCHJUISIM 8 KI' Ta HAaHOUTY
PO3psia, OTHOYACHO HATUCHYBIIM Ha KHOTKH Ha
€JIEKTpO/Iax.

Buknaoauy: Po3psig HaHeceHUIA.

«/ixapy: Youparo enexrponu. [Ipomgosxutu
kommpecii. Pazom 3 mencectporo b roryrocs no
iHTYyOAaIii Tpaxei.

«Medcecmpa A»: llpoBomxky Oe3nepepBHi
KoMmIpecii rpyaHoi Ki1iTuHu 3 yactororo 100-120
Ha XBUJIUHY.

«/likap»: TIpoBOIKY MPSIMY JTAPUHTOCKOIIIIO.
Bizyai3yro roiocoBy miiinHY.

«Meocecmpa b»: Ilomaio eHgoTpaxeaibHy
TPYOKY 3 IPOBIAHUKOM.

«/Mixapy: TIpoBoKy eHaOTpaxealbHy TpyO-
Ky Y TOpTaHb. 3pi3 eHA0TpaxealbHOi TPyOKH 01715
ros10coBoi niiMHU. CTOI KOMIpECii.

«Medcecmpa A»: 3ynuHSIIO KOMIpeCii.

«Jlikap»: TIpoBOmXy MaHXETy eHIOTpaxe-
asibHO1 TpyOKM 3a ronocosi 3B s3ku. [IponoBxu-
TH KoMIipecii. Buganuti npoBiTHUK.

«Meocecmpa A»: TTponoBxKyr0 KOMITpEcii.

«Meocecmpa B»: Bunansito mpoBiTHHK 3 €H-
J0TpaxeaabHOi TPYOKH.

«ixapy: Tlig KoHTpoJieM 30py MPOBOIKY
EHJ0TpaxeallbHy TPYOKy Jaii, BUIAJISIIO JIApUH-
rockor. [IpurpumMyroun eHaoTpaxeaibHy TpyoOKy
011151 3y0iB, MPOIITY PO3IYTH MAHXKETY.

«Meocecmpa b»: Manxera po3ayTa.

«/Tikapy»: Iligknroyaro kamHorpad.

Buxnaoau: Ha xantHOTpadi 18 MM pr.CT.
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«/lixap»: Jobpe. Ilpomy wmencectpy b
mia’eHaTH Mimok AMOy 10 €HJO0TpaxealbHOl
TPYyOKH.

«Medcecmpa by: Mimok mij’ e THaHUH.

«/lixap»: Ilpomy mencectpy b npurpuma-
TH EHJOoTpaxealpHy TpyOky Oinms 3yGiB. Cronm
komripecii. [Ipomry 3poOuTh nekiibka BIUXIB
MIILIKOM, MOKHU s ayCKYJIbTYIO B II’ITU TOYKaXx:
BEPX1BKH, HWKHI BIJIIUIN JIETE€Hb Ta EMIracTpii.

Buxnaoau: Han nerensmMu JuxaHHS TPOBO-
JUTHCS] CAMETPUYHO, B €IIracTpii He MPOBOAUTHCA.

«/Tixap»: Jobpe. IIpogorxutu kommpecii Ta
BEHTUWJIAILIIFO ACHHXPOHHO, MOKH 5 PiKCYI0 €HJI0-
TpaxeanbHy TpyOKy.

«Meocecmpa A»: IlponoBxyro Ge3nepepBHi
KOMIIpECii.

«Meocecmpa Bb»: BeHTHITIOI0 MIIIKOM Yepe3
eH/I0TpaxeallbHy TPYOKy 3 yacToToro 10 Ha XBHU-
JVHY.

«/Tixap»: TpyOka 3adikcoBana. Bmukaro Ta
migkirouato amapar [IBJI 3 mapamerpamu: nu-
xanpHui 00’eM 6-7 mu/kr, Fi02 100%, gactora
10/xBUUHY.

Buxnaoau: Tlpornuio 2 XBUIMHH.

«/lixap»: OLIHIOI PUTM Ha KapAiOMOHITOPI.
[Ipomry mencecrep 3MIHUTH OfHA OJHY Ha KOM-
pecisx.

Buknaoau: (Hancwnae y dat 300pakeHHS 3
pUTMOM)

«Jlixap»: ®16punsamis nuryHoukiB. Habuparo
pospsin 150 JIx. TomocHo kaxy «BCI BIJIMIII-
JIN», cnigkyto, mo0 HIXTO, BKIKOYAIOYM MEHE, HE
TOpKaBCsl XBOporo Tta ioro nikka. [IputHckaio
€NEKTPOAHU 3 3yCHUIUISAM § KT Ta HAHOLITY PO3PSII, Of1-
HOYACHO HATHUCHYBILU HA KHOTIKH HA EJIEKTPOJIax.

Buknaoau: Po3psin HaHeCceHUH.

«Jlixap»: Youpato enexrponu. IIpomosxuru
KOMIIpECIi.

«Meocecmpa b»: TlponoBxyro Oe3nepepBHi
KOMIIpeECii.

«/lixap»: Mencectpy A mpomry HaOpatu Ta
BBECTH BHYTPIIIHHOBEHHO | MTI ajpeHasliHy Ha
10 Mt pizpo3unny Ta 300 Mr amiomapony (2 am-
mysu) Ha 20 it (Gi3po3unHy.
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«Meocecmpa A»: Habpana 1 mr aapenaii-
Hy Ha 10 mu ¢izpozunny Ta 300 Mr amiogapony
(2 ammynu) Ha 20 mut pizpo3unHy. BeneHo.

«ixapy: [axyro. IlounHaemMo BHKIHOYATH
o0opoTHi npuunHU 3a anroputMoMm 4 I' — 4 T.
[Ipomry HaOpaTu KpOB Ha 3arajbHUN aHai3,
EJICKTPOJIITH Ta TIIOKO3Y Ha Cito!

«Meocecmpa A»: Habpana, Biamana Mooj-
i MeacecTpi.

Buxnaoau: Monoama mencectpa minwia B Jia-
Ooparopito.

«/likap»: BUKIMKaeMO COHOJIOTA U1l BUKJIIO-
YEeHHSl BHYTPIIIHBOI KPOBOTEUi a00 TaMIOHA/IH.
[Toku yekaeMO Ha COHOJIOTA, BUKJIIOYAEMO I1HIII
NPUYHHA. 3 MOXKIIUBOIO TIIIOKCIEI0 MH BXke Oope-
MOCh: JIUXaJbHI HUISIXU MPOXiTHI, TPOBOAUTHCS
BeHTwsaist 100 % kucHem. JluxaHHs TPOBO-
JUTHCSI CHMETPUYHO — BUKITIOYA€MO HANPyKeHUI
MTHEBMOTOpAKC. KU KOMip MKIPHUX MOKPUBIB?
SIK BUIIIAIatOTh HYDKHI KIHIIIBKA XBOPOTO?

Buknaoay: Konip mKipHUX TOKPHUBIB PiBHO-
MipHO Omiamii. HIKHI KiHIIIBKM CUMETPUYHI, HE
HaOPSIKII.

«/lixapy»: Hemae naHux 3a JEr€HEBUH TPOM-
003. SIka Temmieparypa Tijia XBOporo?

Buxnaoau: 37,2 °C.

«/likapy: T'ino/rineprepmisi BUKIIIOYEHA. 30B-
HIIIHBOI KPOBOTEY1 HEMAE?

Buknaoau: Hemae.

«/Tixapy: 1llo npuitmaB nanient? Yu Mir BiH
MPUMHATH I0CH 11032 JIMCTOM MTPU3HAYEHB?

Buxnaoau: B nanari Hemae KOIHUX MeIUKa-
MEHTIB, BCE BUA€ MEJCECTPA 3a JIUCTOM MIPHU3HA-
YeHb, TAKOX JIO MAI[I€HTa HIXTO HE MIPUXOIMB, TO-
pyd mmyctux OmicTepiB abo KOHTEHHepiB HEMaAE.

«/likapy»: ToxcuHN MaoiMOBipHi. Bukiroun-
JM TOKCHHH, HAIPY>KEHUH ITHEBMOTOPAKC, JIeTe-
HEBHM TpOMOO03, TIMOKCII0 Ta TIMO/TIMePTEPMITO.
UekaeMo Ha pe3yJIbTaTH aHaIi31B Ta COHOJIOTA.

Buknaoay: TTpoiiino 2 XBUIHHM.

«/likap»: OUIHIOI PUTM Ha KapAiOMOHITOPI.
[Tpomy mencecrep 3MIHMTH OFHA OJHY Ha KOM-
npecisx.

Buxnaoau: (Hagcunae y yar 300pakeHHS 3
PUTMOM)
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«Mixap»: ®@iOpunsauis nuTyHOUKiB. Habu-
pato pospsa 180 Ix. T'onocno kaxy «BCI BI-
TN, CIIIKY10, 00 HIXTO, BKJIIOYAIOYU
MEHe, He TOPKaBCs XBOPOTo Ta ioro nixka. [Ipu-
TUCKA0 €JEKTPOAH 3 3yCHIUISIM 8 KT Ta HAHOIILY
pO3psi, OHOYACHO HATUCHYBIIM HA KHOIKH Ha
€JIEKTPOAX.

Buxnaoau: Po3psi HaHECEHUI.

«/Tixap»: Youpato enexrpoau. [IponoBxuTu
KOMIIpeECii.

«Meocecmpa A»: Tlpogoexkyro Oe3nepepBHi
KOMIIpeECii.

Buxnaoau: Tpuitmos conosor. Illo guutu-
ca?

«Jlikap»: eFAST-nporokomn, Oyab nacka.

Buxnaoau: BinbHOI piAMHU Yy YepeBHIH mO-
POXKHHUHI, ITUIEBPAJIbHUX CHUHYCaxX Ta IMEpHUKapii
Hemae. [[THeBMoTOpakcy HeMae.

«Jlixap»: Isxyro. I'inoBonemiro, TaMIoHasy
cepus Ta MHEBMOTOPAKC BUKIIIOUaeMo. [Ipuidnm
pe3yJIbTaTH aHami31B?

Buxnaoau: Tak. I'emorno0in 145 r/n, rema-
TokpuT 0,45 11/71, TIOK03a 6,2 MMOJIB/JI, HATpId
142 MMoab/n, Kajii 4,2 MMOJIB/II.

«/Mixap»: ENEKTpoOdiTHI po3jadu, TIMOIIi-
Kemiss a0 KpoBOTeYa BUKIIOUCHI. TakuM dYH-
HOM, MU BHUKIIOUMIH 4 «I»: TIMOKCIiIO, TIMOBO-
neMito, Tinep/rinokaniemito (TIKeMio) Ta rimo/
rinepTepmiio, i Tpu 3 YOTUPHOX «T»: TOKCHHH,
HanpyXCHU THEBMOTOPAKC Ta TaMIIOHAy. 3a-
JIUIIAETbes TpoMOo3. JlereneBuit Tpom603 Ma-
JOWMOBIpPHUH, a OT KOPOHApHUH IMOBIpHHIA,
OCKUIbKM TAI[IEHT HAJINIIOB 3 TOCTPUM KOPO-
HapHUM CHHIPOMOM.

Buxaaoau: Bani mii?

«/Tixap»: TlpomomkxyeMo peaHiMarliiiHi 3a-
xomu 3a anroputMoM ALS, micis BiIHOBIEHHS
CIIOHTAHHOTO KPOBOOOITY BUKOHYEMO KOPOHAPO-
rpadiro Ta yepe3lKipHe KOPOHAPHE BTPYYaHHS.

Buxnaoau: TTpouio 2 XBUIUHU.

«/lixap»: OLIHIOI PUTM Ha KapAiOMOHITOPI.
[Ipomry MencecTep 3MIHHTH OHA OJHY Ha KOM-
pecisx.

Buknaoau: (maacunae y yatr 300pa’keHHS 3
pUTMOM)
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«Jlikap»: ®106pwsanis nuryHoukiB. HaGuparo
po3psix 200 Jix. Tomocro kaxy «BCI BIIIIII-
JIN», cniakyo, mo0 HIXTO, BKIOYAIOYH MEHE, He
TOpKaBCS XBOpOro Ta ioro nixka. [lputuckaio
eJIEKTPOM 3 3yCHJIUISIM § KT Ta HAaHOLILY PO3psiJl, O
HOYACHO HATHUCHYBILIY HA KHOTIKH Ha EJIEKTPOIAX.

Buxnaoau: Po3ps HaHECEHUIA.

«Jlikap»: Youparo enexkrponu. [IponoBxuTu
KOMIIpecii.

«Meocecmpa by»: Tlponoexyto Oe3nepepBHi
KOMTIIpecii.

«/ixapy»: Mencectpy A mpomry HaOpatu Ta
BBECTH BHYTPIIIHROBEHHO | MTI aJpeHajiHy Ha
10 Mt ¢i3po3unny Ta 150 mMr amionapony (1 am-
nyny) Ha 20 M (i3po3uunny.

«Meocecmpa A»: Habpana 1 mr anpenari-
Hy Ha 10 M ¢izpozunny Ta 150 Mr amiogapony
(1 ammyiy) Ha 20 Mt dizpozunny. BBeaeHo.

«/Tikap»: Hsxyro. TIpogoexkyemo kommpecii
ta [IBJI.

Buknaoay: Tlpoiino 2 XBUIHHHM.

«/Mixapy: O1IHIOI PUTM Ha KapiOMOHITOPI.

Buknaoay: (mancunae y dar 300pakeHHS 3
PUTMOM)

«Jlikapy: Putm cunycoBuii! [TepeBipsiro mynbe
Ha COHHIH apTepii, AMBIIOCS Ha KamHOTpad.

Buxnaoau: Tlynwc €. Ha xantHOrpadi EtCO, —
42 MM pT.CT.

«/Mixapy: DIKCyeMO BiJHOBIICHHSI CIIOHTaH-
HOTO KpOBOOOIry Ta 3YIUHSEMO peaHiMaIliitHi
3axonu. BuMiproemo aprepiaibHuil THCK.

Buknaoay: 70/40 MM pT.CT.

«/lixapy: TligkmoyaeMo CHUMIIaTOMIMETHKH,
TUTpYyeMO 110 cepenuboro AT He Hmxue 65 MM
pr.cT. TpaHCIIOPTY€EMO 10 €HAOBACKYJSAPHOI OIle-
paLiiftHO1 Ta PO3MOYMHAEMO JIIKyBaHHS OCTpEaHi-
ManiiHoro cuaapomy 3a anroputmom ABCDE. ..
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Abstract: ulcerative colitis is a complex disease that results from a complex interaction of genetic
predisposition, environmental factors, which leads to dysregulation of the immune system, chronic intes-
tinal inflammation with damage to the mucous membrane. Systemic chronic inflammation can cause the
development of arterial hypertension, thereby complicating the course of the primary disease. However,
the cause-and-effect relationship between these diseases is not fully understood. Early detection of high
blood pressure in patients with ulcerative colitis, a multidisciplinary approach to diagnosis makes it
possible to achieve optimal treatment results in a timely manner and prevent the occurrence of intestinal
complications. The aim of this study was to provide a comprehensive review of diagnostic procedures
such as colonoscopy, inflammatory biomarkers (faecal calprotectin, faecal lactoferrin, serum zonulin),
and to study the features of the colon structure in ultrasound diagnostics in patients with ulcerative
colitis and concomitant hypertension. The data from PubMed and Ukrainian scientific sources on the
comorbidity of these diseases, the possibility of using non-invasive diagnostic methods to assess the
condition of the intestine in patients with ulcerative colitis and arterial hypertension were analysed. The
literature review includes 50 scientific sources. The main focus is on the pathophysiological relation-
ships of diseases, peculiarities of non-invasive diagnosis of ulcerative colitis during follow-up and early
detection of arterial hypertension, which makes it possible to prevent complications in ulcerative colitis.
Given the literature review, it can be concluded that the problem of timely diagnosis of hypertension in
patients with ulcerative colitis is relevant today. For a rational approach to the management of patients
with ulcerative colitis and concomitant hypertension, it is necessary to carry out a set of diagnostic
procedures, including outpatient blood pressure measurement, ultrasound examination of the intestinal
wall, and the use of non-invasive inflammatory biomarkers.

Keywords: Blood Pressure; Essential Hypertension; Inflammatory Bowel Diseases; Ulcerative Coli-
tis; Ultrasonography.

Introduction tendency to affect the gastrointestinal tract and in-

At the turn of the XXI century, inflammato-
ry bowel disease (IBD) is becoming increasing-
ly common in industrialised countries due to the
increase in morbidity and the possibility of time-
ly diagnosis (Ng et al., 2017). IBD is a group of
chronic systemic inflammatory conditions with a

cludes ulcerative colitis (UC) and Crohn’s disease
(Fabian et al., 2022). UC is a recurrent and remit-
ting IBD characterised by mucosal inflammation
that starts distally and can spread proximally to
affect the entire colon (Segal et al., 2021). World-
wide, the incidence of UC is on the rise with the
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annual incidence of UC ranging from 8.8 to 23.1
per 100,000 person-years in North America, 0.6 to
24.3 per 100,000 person-years in Europe (Du et al.,
2020). In 2023, the global prevalence of UC was
estimated at 5 million cases, and the incidence is
increasing worldwide (Le Berre et al., 2023).

It has been described that IBD may be one of the
causes of a prolonged inflammatory process (Kirch-
gesner et al., 2018). Inflammation is a complex and
necessary component of the body’s response to bi-
ological, chemical or physical stimuli. Numerous
studies have shown that chronic inflammation con-
tributes to a variety of diseases, including athero-
sclerosis, autoimmune diseases, asthma, diabetes,
cancer, and others (Germolec et al., 2018).

Chronic inflammation plays an important role
in the development and progression of cardiovas-
cular disease (CVD). CVD is and remains the lead-
ing cause of morbidity and mortality worldwide.
IBD can lead to atherosclerosis, increase the risk
of CVD, especially arterial hypertension (AH)
(Rungoe et al., 2013), (Choi et al., 2019).

UC and AH are two different diseases that can
interact with each other, thereby complicating the
course of the primary disease. However, the cause-
and-effect relationship between these diseases has
not yet been sufficiently studied, so international
research in this area continues. Thus, there is a
need to study the relationship between UC and AH
due to the high degree of their comorbidity.

Aim

The aim of the study is to provide a comprehen-
sive review of diagnostic procedures such as colo-
noscopy, inflammatory biomarkers (calprotectin,
lactoferrin, zonulin), and to study the features of
the colon structure during ultrasound diagnostics
in patients with UC and concomitant hypertension.

Materials and methods

The article analyses PubMed data and Ukrainian
scientific sources on the comorbidity of UC and
AH, the possibility of using non-invasive diagnos-
tic methods to assess the condition of the intestine
in patients with UC and concomitant hypertension.
The literature review includes 50 scientific sources.
The main focus is on the pathophysiological links
between UC and AH, the peculiarities of non-in-
vasive diagnosis of UC during follow-up and early
detection of hypertension, which makes it possible
to prevent complications in UC.
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Review and discussion

1. Pathogenetic mechanisms of the associa-
tion between UC and AH

At present, reliable pathophysiological mecha-
nisms that may link these two diseases have not yet
been fully studied, but there are several theories
and potential mechanisms in this regard.

One of these is genetic predisposition: some
genes may be shared by UC and AH. Studies show
that genes related to inflammation and blood pres-
sure regulation may play a potential role in the de-
velopment of their comorbidity (He et al., 2023).
Although genetics play an important role in the
pathogenesis of the disease, incomplete penetrance
suggests that environmental and lifestyle factors,
including diet, psychological stress, medication
and smoking, also contribute to comorbidity (Abe-
gunde et al., 2016).

As UC is a chronic disease and is accompanied
by emotional stress, the latter can cause activation
of the sympathetic nervous system and increase
levels of stress hormones such as catecholamines.
This can lead to vasoconstriction and increased
blood pressure. Emotional overload associated
with sympathicotonus is more likely to lead to re-
lapse in patients with UC (Sauk et al., 2023).

Stress increases intestinal permeability and ion
secretion through a mechanism that includes nerve
stimulation and depletes goblet cells. Subsequent-
ly, UC is characterised by a chronic inflammato-
ry process in the colon. Inflammation can lead to
systemic immune activation and increased levels
of cytokines such as interleukin-6 (IL-6) and tu-
mour necrosis factor alpha (TNF-a). These cyto-
kines can also contribute to the development of
hypertension. In patients with UC, vascular endo-
thelial damage occurs, and endothelial dysfunc-
tion is characterised by a decrease in the synthe-
sis and release of nitric oxide (NO), which leads
to vasoconstriction and increased blood pressure.
Patients with UC demonstrate a depletion of the
ileal barrier, which is manifested by a decrease in
goblet cells containing mucin and the production
of mucin itself (Alipour et al., 2016). Goblet cells
are more susceptible to stress due to their role in
protecting the intestinal epithelium from microbes
and harmful substances (Chotikatum et al., 2018).

In normal condition, intestinal reactive oxy-
gen species have bactericidal effects, participat-
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ing in the intestinal defensive function. However,
oxidative stress derived from excessive reactive
oxygen species production over the buffering ca-
pability of antioxidant defense in the host would
cause lipid peroxidation, intestinal mucosal barrier
damage, bacterial translocation, and inflammatory
response. UC is a type of chronic IBD, UC is es-
sentially an immune-inflammatory disease, which
oxidative stress plays a critical role in its patho-
genesis and malignant progression to colorectal
cancer. Inflammation is a process that consists of a
series of protective responses, such as immune cell
infiltration and cytokine expression, to eliminate
pathogens/insults and initiate damage repair of the
tissue (Wang et al., 2016).

The role of bacteria in atherosclerosis pro-
gression have been extensively studied for more
than two decades. Low levels of bacteria could
be found in the circulation in many chronic met-
abolic diseases, including obesity, type 2 diabetes
and atherosclerosis, and is commonly referred to
as “metabolic endotoxemia” (Neves et al., 2013).
Several studies have reported an association be-
tween enteric bacteria and atherosclerosis. Bacte-
rial 16S ribosomal RNA (rRNA) gene belong to
Enterobacteriaceae have been detected in athero-
sclerotic plaques (Li et al., 2016). One potential
mechanism for the association of AH with UC may
be that elevated blood pressure can alter tight junc-
tion proteins and increase intestinal permeability,
thus worsening the course of UC. For example, el-
evated levels of zonulin, a regulator of intestinal
epithelial tight junction protein, were found to be
strongly correlated with systolic blood pressure
(R*=0.530, p < 0.0001) and may also lead to the
release of proinflammatory cytokines in the gut
(Kim et al., 2018). Zonulin reversibly modulate in-
testinal permeability, the circulating zonulin levels
were increased in diabetes, obesity, all of which are
risk factors for atherosclerosis (Li et al., 2016).

The mechanisms, regarding the contribution of
bacteria in atherosclerosis, are complicated. Previ-
ous studies mainly focused on the indirect mecha-
nisms. Microbial activation of these innate immune
receptors promotes inflammation that dampens re-
verse cholesterol transport, which in turn augments
insulin resistance, hyperlipidemia, and vascular in-
flammation. Recent studies revealed that, in addi-
tion to digestion and absorption of many nutrients,

ISSN 2786-6661
eISSN 2786-667X

intestinal microbial flora may play an active role in
the development of complex metabolic disease by
the production of metabolites (Wang et al., 2011).

Stress leads to vasospasm, triggering the mech-
anism of the renin-angiotensin-aldosterone system
and increasing blood pressure; on the other hand,
stress leads to an increase in bacterial adhesion
and a decrease in the number of lactobacilli in the
intestinal lumen. As a consequence of all these
changes in the intestinal lumen, antigens can gain
access to the epithelium, causing and prolonging
inflammation in UC; intestinal permeability to
large antigenic molecules leads to goblet cell acti-
vation, degranulation, mucin depletion in the colon
and inflammation (Sui et al., 2022).

Therefore, the intestinal barrier, which is the
link between the external and internal environ-
ment of the body, plays an important role in human
health. A functional intestinal barrier allows for the
absorption of nutrients and fluids, but at the same
time prevents harmful substances, such as toxins
and bacteria, from crossing the intestinal epitheli-
um and entering the body (Schoultz et al., 2020).

The intestinal barrier interacts with and re-
sponds to various stimuli. It consists of several el-
ements, such as the surface mucus, the epithelial
layer and the immune defence. In the lumen, bac-
teria and antigens are degraded by bile, gastric acid
and pancreatic juice, as well as by commensal bac-
teria, which inhibit the colonisation of pathogens
by producing antimicrobial substances. The next
element of the barrier is the microclimate, con-
sisting of an unmixed layer of water, glycocalyx
and mucus layer, which prevent bacterial adhesion
through the secretion of immunoglobulin A (IgA)
and the physical barrier created by glycocalyx and
mucus (Camilleri, 2019). Immune regulators, such
as antimicrobial proteins and IgA molecules, are
released in the mucosal gel in a gradient from the
epithelium to the lumen, thereby enhancing pro-
tection against lumen microbes (Johansson et al.,
2016). The gut microbiota contributes to blood
pressure homeostasis and prevents the develop-
ment of hypertension by producing, modifying and
degrading various microbial bioactive metabolites
(Katsi et al., 2019). The relationship between in-
testinal bacteria and the mucosal barrier is well
balanced in a steady state; intestinal bacteria can-
not contact the intestinal epithelium. However,
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when the mucosal barrier is not functioning, intes-
tinal bacteria can approach intestinal immune cells
and cause IBD (Okumura et al, 2018). Chronic
inflammation plays an important role in the initi-
ation and progression of cardiovascular disease,
and one of the causes of a prolonged inflammatory
process may be UC. Studies have shown that in
patients with UC, hypertension occurred in 40%
(Kristensen et al., 2013), (Ghoneim et al, 2020),
and high blood pressure can worsen the course of
UC (Wu et al., 2017). Thus, patients with IBD had
a higher chance of developing hypertension com-
pared to patients without IBD (odds ratio [OR]
1.71, 95% confidence interval [CI] 1.39-2.09) (Xu
et al, 2022).

Scientists conducted a cohort study of the UK
Biobank, which found that UC increases the risk
of developing AH. A total of 281,064 participants
were enrolled in the study, 2,376 (0.8%) were diag-
nosed with IBD at the start of the study, and 20,129
(7.2%) of the entire cohort developed hypertension
with a median follow-up duration of 8.1 years (in-
terquartile range [IQR] 7.3-8.8 years). Patients
with IBD had a higher cumulative risk of hyper-
tension compared with general population (10.9%
in UC, 7.7% in Crohn’s disease, and 9.3% in IBD
unclassified vs. 7.1% in non-IBD, p <0.001). Mul-
tivariate Cox regression analysis identified that
UC, rather than Crohn’s disease or IBD unclas-
sified, was independently associated with subse-
quent occurrence of hypertension (HR 1.30, 95%
CIL: 1.11-1.52, p = 0.001). In propensity matching
analysis, UC also showed its robustness as a risk
factor for the prediction of AH (HR 1.56, 95% CI:
1.21-2.03, p=0.001) (He et al., 2023).

One of the mechanisms of AH development
in UC may be the use of corticosteroids. Cortico-
steroids are relatively inexpensive and commonly
used to treat a variety of conditions, and long-term
use is known to be associated with some toxicity
(Rice et al., 2017). That is, in addition to the exist-
ing diagnosis of UC, the use of steroids and immu-
nomodulators has been identified as risk factors for
the development of hypertension with a compara-
ble risk ratio (Burisch, 2023).

2. Clinical features of comorbidity of UC
and AH

UC and hypertension are two different diseas-
es that, when occurring simultaneously, can sig-
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nificantly affect the patient’s quality of life. The
polymorphism of the clinical manifestation of UC,
the variety of forms depending on the location of
the lesion, severity of the course, the presence of
extraintestinal manifestations and complications,
and concomitant hypertension require a collec-
tive decision on the treatment strategy in patients
with UC with hypertension with the participation
of gastroenterologists, proctologists, cardiologists
and family doctors (Crenanos, IIcapboBa, 2017).
The assessment of persistent symptoms in a pa-
tient with UC should begin with a detailed medical
history, including an examination of the intestinal
structure, taking into account the clinical spectrum
of the patient’s manifestations, as the severity of
symptoms may not always directly correlate with
the degree of inflammatory activity (Colombel et
al., 2019).

UC is a chronic disease that causes inflamma-
tion and ulcers or sores on the lining of the rectum
and colon. The main symptom of UC is bloody di-
arrhoea with or without mucus. Associated symp-
toms also include urgency or tenesmus, abdominal
pain, malaise, weight loss, and fever, depending on
the extent and severity of the disease. The onset
of the disease is usually gradual, with symptoms
progressing over several weeks, and patients may
experience periods of remission and subsequent re-
lapses on their own (Lynch et al., 2023).

Patients with predominantly distal involve-
ment may experience constipation with frequent
discharge of blood and mucus. Symptoms may be
preceded by an isolated episode of rectal bleeding
that occurred weeks or months earlier. In severe
cases, patients may also experience fever and signs
of dehydration (Peppercorn et al., 2023).

Hypertension is a long-term condition in which
blood pressure in the arteries is constantly rising.
When it comes to hypertension, men are more like-
ly to be diagnosed with cardiovascular disease. The
onset of CVD in men with high blood pressure is
observed as early as 25-44 years of age, indicating
the need for preventive measures in adolescence
and closer monitoring of treatment at a young age
(Song et al., 2020). Hypertension is the leading
modifiable risk factor for all-cause mortality and
early CVD in women, and uncontrolled hyperten-
sion remains more common in older postmeno-
pausal women than in men (Tamargo et al., 2023).
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Hypertension is often asymptomatic until it
leads to serious complications. If symptoms do
occur, they may include headache, shortness of
breath, dizziness, chest pain, palpitations, and vi-
sion problems.

Patients suffering from both UC and hyperten-
sion often experience a wide range of symptoms.
They can stem from either disease or result from
their interaction. When both diseases coexist, pa-
tients often report an increase in the severity of
their UC symptoms. The additional stress asso-
ciated with existing hypertension can exacerbate
UC exacerbation, potentially through the interplay
between stress, inflammation and the immune re-
sponse (Alipour et al., 2016), (Fung, 2020). Simi-
larly, inflammation from UC can contribute to high
blood pressure by increasing arterial stiffness (He
et al., 2023).

3. Minimally invasive methods for assessing
the condition of the intestine in UC with con-
comitant AH

Ultrasonography of the intestine

Patients with UC require clinical, biochemical,
endoscopic, and cross-validation studies to con-
firm the diagnosis and exacerbations of the dis-
ease, identify complications, and choose treatment.
To date, endoscopy with biopsy remains the gold
standard for the diagnosis of UC (Maconi et al,
2018), but still the primary differential diagnostic
procedures could be minimally invasive diagnostic
methods such as transabdominal ultrasound of the
intestine, inflammatory biomarkers (calprotectin,
lactoferrin, zonulin), Transabdominal ultrasound
of the gastrointestinal tract provides a unique op-
portunity to non-invasively examine the intestine
and including extraintestinal elements such as
abdominal vessels, mesentery, cecum and lymph
nodes (Nylund et al., 2017).

According to the EFSUMB Recommenda-
tions and Guidelines for Intestinal Ultrasound in
Inflammatory Bowel Diseases, published in 2017,
bowel ultrasound is a non-invasive method for as-
sessing disease activity in IBD, well tolerated, ra-
diation-free, accessible and inexpensive (Maconi
et al., 2018). Bowel ultrasound can be performed
at a regular patient appointment, without special
preparation, to facilitate clinical decision-mak-
ing regarding further follow-up (Dolinger et al.,
2023).

ISSN 2786-6661
eISSN 2786-667X

Ultrasound procedures are generally consid-
ered to be very safe and there is no evidence to
date to suggest a harmful effect of ultrasound in
adults (Nylund et al., 2017). Intestinal ultrasound
is primarily used to assess the condition of the
intestinal wall, namely its thickness. It should be
noted that most studies report intestinal wall thick-
ening > 4 mm in adults and > 3 mm. in children,
which may indicate the presence of an inflamma-
tory process in the intestinal wall (Maconi et al.,
2018). In practice, bowel ultrasound requires the
use of a low-frequency convection transducer (3-
5 MHz) and a high-frequency linear transducer (5-
15 MHz), which allows visualisation of all layers
of the intestinal wall and measurement of the intes-
tinal wall thickness down to 0.1 millimetre (Dol-
inger et al., 2023).

A number of studies have shown that intestinal
wall thickness correlates well with the clinical ac-
tivity of UC, non-invasive inflammatory markers,
and endoscopy findings (Kucharzik et al., 2017),
(Rajagopalan et al., 2019).

The loss of the layered structure (stratification)
of the intestinal wall (hypoechoic pattern) corre-
lated with moderate (55% of cases) and severe
(100% of cases), while normal layered structure
of the intestinal wall was present in 8§7% of mild
cases of UC. Increased vascularisation of the in-
testinal wall (increased Doppler signals with low
resistance) was also associated with clinical and
endoscopic indicators of UC activity (Maconi et
al., 2018).

Biomarkers of inflammation

Colonoscopy is still an invasive procedure, and
patients usually find it difficult to repeat it from
time to time to assess the condition of the bowel.
Endoscopic procedures are unpleasant and some-
times painful, time-consuming and expensive.
Therefore, these disadvantages have led to the
search for non-invasive markers of gastrointestinal
inflammation, which should be sensitive, rapid, re-
liable, and cost-effective. In clinical practice, in-
flammatory biomarkers have gained considerable
popularity over the past few decades (Nufiez et al.,
2021). In recent years, clinical guidelines have rec-
ommended the determination of faecal calprotectin
as part of the diagnostic work-up of UC (Pathira-
na et al., 2018). One study demonstrated that fae-
cal calprotectin levels significantly correlate with

Ukrainian scientific medical youth journal, 2024, Issue 3 (149)

http://mmj.nmuofficial.com

141


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 3 (149), 2024

Creative Commons «Attribution» 4.0

clinical disease activity, endoscopic findings, and
serum inflammatory biomarkers in patients with
UC. Faecal calprotectin is a highly predictive in-
dicator of complete mucosal healing in UC (Lee et
al., 2017).

A number of other studies have shown that not
only faecal calprotectin, but also lactoferrin, is a
promising non-invasive indicator of mucosal heal-
ing (Boon et al., 2015). The potential usefulness of
faecal lactoferrin for predicting the risk of UC re-
currence has been investigated: an increase in fae-
cal lactoferrin may occur before clinical outbreaks.
In addition, some studies have demonstrated that
faecal lactoferrin is a sensitive and specific marker
of inflammation in children with UC; faecal lacto-
ferrin correlates with both clinical disease activity
and serum inflammatory markers (Szymanska et
al., 2023).

In recent years, it has been suggested that in-
testinal permeability disorders are an early stage
preceding the onset of IBD. Since zonulin has
been proposed as a biomarker of intestinal per-
meability, studies have shown that serum zonu-
lin is highly sensitive for assessing intestinal
permeability in patients with UC (Caviglia et
al., 2019).
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Conclusions

Given the literature review, it can be concluded
that the problem of timely diagnosis of hyperten-
sion in patients with ulcerative colitis is relevant
today. For a rational approach to the management
of patients with ulcerative colitis and concomitant
hypertension, it is necessary to carry out a set of
diagnostic procedures, including outpatient blood
pressure measurement, ultrasound examination of
the intestinal wall, and the use of non-invasive in-
flammatory biomarkers.
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Anomauia. necneyughiynuii 6upaskosuli Koim — ye CKIdoHe 3aX60PI0BAHHS, fIKe € Pe3yNbmamom
CKIAOHOT 83A€MOOIT 2eHeMUYHOT CXUTLHOCTI, (PAKMOPIB HABKOIUWHBO2O0 CEPE008ULd, U0 NPUZBOOUMb OO
NOPYWeHHs pe2ylayii IMyHHOI cucmemu, XPOHIYHO20 3aNANeHHs KUMEYHUKA 3 NOWKOONCEHHIM CIU30801
obonouku. CucmemHe XpoHiuHe 3aNalleHHs MOdce SUKIUKAMU PO3BUMOK apmepianbHoi 2inepmensii,
VCKIAOHIOI0YU MUM CaMUuM nepediz nepeunHo2o 3axeoprosatts. OOHAK, NPUHUHHO-HACTIOKOBI 36 "A3KU MIdHC
YUMU 3aX8OPIOBAHHAMU He 8UBUEeH] 8 NOBHIU Mipi. PanHe 8usagieHHs nid8UeH020 apmepidibHO20 MUCKY
V nayienmis 3 Hecneyu@iyHuM 8UPA3KOBUM KOIMOM, MYTbMUOUCYUNTITHAPHUL NIOXI0 6 diacHocmuyi 0ae
MOJMCTIUBICMb CBOEYACHO O0CAMU ONMUMATLHUX NOKA3HUKIE NpU JIKYEAHHI, nonepeoumu UHUKHEHHs
VCKIaoHensb 3 00Ky KuuieuHuxa. Memow yboco Oocniddcenus 0y10 3pobdumu KOMNIEKCHU 02150
01a2HOCMUYHUX NPOYedyp MAKUX SIK KOJIOHOCKONIA, biomapkepu 3ananenis ((hexanbHuil KanbnpomexkmuH,
exanvrull 1akmoghepun, 30HyIIH 8 cupogamyi Kposi), UEUUMU 0COOIUBOCMI CIMPYKMYPU MOBCHO20
KUWeYHUKa npu yismpaseykosiu oiaeHocmuyi y nayicumie 3 HecneyuhiuHuM GUPA3KOBUM KOIIMOM
ma cynymmwbor apmepianibHorlo 2inepmensicio. byno npoananizosano oani PubMed ma yxpaincokux
HAYKOBUX 0dicepel o000 KOMOPOIOHOCII YUX 3aX60PI08AHL, MONCIUBOCI 3ACMOCYBAHHA HEIH8A3UBHUX
Memoois diacHocmuKku 05l OYIHKU CMAHY KUWEUYHUKA V NayieHmie 3 HecneyughiuHum eupaskosum
Konimom ma apmepianvhoro einepmensicio. O2na0 nimepamypu exmodac 50 naykosux odxcepen. OchosHa
veaza npuoineHa namoqhizionoeiuHuUM 36 sI3Kam 3axX60Pi08aHb, 0COONIUBOCIIAM HEIHBA3UBHOT OIACHOCMUKU
HecneyughiuHo2o BUPA3KO6020 KOAIMY 8 X00i CNOCMEPENHCeHHs. MA PAHHbOMY BUSBILEHHI apmMepianibHOi
2inepmensii, Wo 0ae MoNCIUBICMb NONEPeOUmU YCKAAOHEHHS. NPU HeCneyu@iuHOMY BUPAZKOBOMY KOJIMI.
3 oenady Ha npogedeHull 02180 AMEPAMypU MONCHA 3pOOUMU BUCHOBOK, W0 NPOOIEMA CBOEUACHOT
oiaeHOCMuUKY apmepianvHoi 2inepmeH3ii y nayienmie 3 HecneyughiuHum 6UpasKo8um Kouimom €
AKMYyaibHOI HA Cb0200HIWHIN OeHb. [[1sl payioHanbHo20 nioxody 00 8edenHs NayieHmis i3 HecneyugiuHum
BUPAZKOBUM KONIMOM mMa CYnymHbO0l aApMepianibHO0 2inepmen3iero, HeoOXiOHO NPOBOOUMU KOMNIEKC
0lA2HOCMUYHUX NpoYedyp, AKULL BKIIOYUAE amMOYIamopHe BUMIDIOBAHHA APMEPIaIbHO20 MUCKY,
VILMPA38YK08e O0CTIONCEHHS CMIHKU KUULEYHUKA, 3ACMOCY8ANHS HEIHBA3USHUX DIOMAPKEPI8 3aNaleHHs.
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Abstract: the pandemic of coronavirus disease COVID-19 has created a serious threat to the public
health system worldwide. With the beginning of the pandemic, it became clear that children infected by
SARS-CoV-2, for unknown reasons, have a milder course compared to adults. In some cases, children
are asymptomatic carriers of the infection. In light of today s scientific discoveries, contrary to initial
reports, recent studies have shown that children are just as likely to contract the virus as adults, while
vague symptoms and a milder course more often characterize the disease itself. However, it is worth not-
ing that the true prevalence of asymptomatic SARS-CoV-2 infection is most likely underestimated since
children are not tested for COVID-19 without obvious clinical symptoms. This fact has been confirmed
by multiple blood tests indicating high titers of IgG to SARS-CoV-2. Compared to adults, the typical
clinical manifestations of COVID-19 in children are fever, runny nose, cough, and general weakness.
The laboratory test results indicate a normal level of leukocytes, lymphopenia, and an increased level
of aspartate aminotransferase, alanine aminotransferase, D-dimer, and MB creatine kinase. Currently,
there is no sufficient evidence that the etiotropic therapy is 100% successful. Yet a course of action such
as respiratory system protection, control of fluids and electrolyte homeostasis, anti-cytokine therapy,
preventative measures for thrombosis, and treatment for bacterial superinfection proved to be efficient
at preventing the development of possible complications caused by SARS-CoV-2. Therefore, it is import-
ant to collect and accumulate new experiences\cases of respiratory system protection management of
an acute respiratory syndrome with a critical course of acute respiratory distress syndrome caused by
COVID-19 and implement practical treatment plans for healthcare facilities. The results were analyzed
using clinical epidemiology methods. Children were admitted to the intensive care unit on an average of
6,6%+0,62 days of illness and were more associated with systemic disorders and water-electrolyte imba-
lance, which required prosthetic respiratory function, correction of hemodynamics and water-electrolyte
disorders, which was carried out in the infectious diseases department of anesthesiology and intensive
care for an average of 5,2+0,7 days. In children in the clinical group, SARS-CoV-2 was verified by re-
verse transcription polymerase chain reaction of a nasopharyngeal swab and/or exhaled air condensate
based on its positive results. Comprehensive treatment of patients with severe and extremely severe re-
spiratory distress syndrome in coronavirus disease included respiratory and hemodynamic support, an-
tiviral and antibacterial therapy, parenteral glucocorticosteroids and anticoagulants, which was in line
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with current national regulatory guidelines and local protocols. According to the criteria for choosing
a method of respiratory function prosthetics, in more than half of the patients (62,2%) with hemoglobin
oxygen saturation of less than 92%, while maintaining active respiratory capacity, respiratory support
was provided by supplementing humidified oxygen through a face mask or nasal cannulas. In another
29,7% of patients, non-invasive ventilation was performed by constant positive airway pressure, with an
oxygenation index of 0,4-0,5 and a positive end-expiratory pressure of 4-5 cm of water column. Children
who had a critical course of acute respiratory syndrome caused by coronavirus infection COVID-19
(8,1%) and in whom non-invasive methods of respiratory support did not bring the desired therapeu-
tic result were on invasive ventilation in the mode of auxiliary controlled ventilation or in the mode of
synchronized intermittent forced ventilation. It should be noted that children who received respiratory
support in the form of non-invasive ventilation by means of constant positive airway pressure required a
lower concentration of oxygen in the inhalation mixture compared to patients on free-flow oxygen sup-
plementation. The need for admission to the intensive care unit of children with COVID-19 is primarily
associated with respiratory disorders caused by interstitial pneumonia. Oxygen supplementation was of
paramount importance in patient management, primarily through noninvasive ventilation with constant
positive airway pressure or free flow. The use of a pulmonary protective strategy in the treatment of acute
respiratory distress syndrome caused by coronavirus disease COVID-19 in children requiring invasive
ventilation was accompanied by a pronounced positive result, as it was not accompanied by side effects

and resulted in a rapid recovery of patients.

Keywords: Children; Pneumonia; COVID-19; Intensive Care Unit; Respiratory System Protection,

respiratory distress.

Introduction

The unprecedented case of the new coronavi-
rus (COVID-19) pandemic has caused significant
spread worldwide and a crude death rate. The most
common complex of symptoms encountered in the
pediatric population were fever, gastrointestinal
disorders, rash, conjunctival injection, and respi-
ratory disorders (Dufort E. M., Koumans E. H.,
2020; Davies P., Evans C., 2020; Kaushik A., Gup-
ta S., 2020; Aronoff S., Advani S., 2020; Dhanal-
akshmi A., 2020; Williams V., Dash N., 2020). The
leading nosological forms in children requiring
admission to the pediatric clinic, in particular, the
intensive care unit, were pneumonia, acute respira-
tory distress syndrome, as well as multiorgan dys-
function syndrome and multisystem inflammatory
syndrome (MIS-C) (Williams V., Dash N., 2020).

RDS is one of the manifestations of an acute
respiratory infection, in particular, in the course
of the infectious-inflammatory process caused by
the RNA viral SARS-CoV-2, which has a tropism
for respiratory alveolocytes, which determines the
severity of the condition (Aguilar-Caballero D.,
Capcha J. M. C., 2023). Unlike adults, children
have a milder course of COVID-19 in general for

unknown reasons. It is likely that children are less
affected by the SARS-CoV-2 virus due to lesser
expression levels of angiotensin-converting en-
zyme type 2. This case is supported by the fact that
adult patients, who required treatment in the inten-
sive care unit, had higher levels of cytokines, while
children with COVID-19 revealed a lower degree
of immune dysregulation (Gu H., Xie Z., 2016).

A unique challenge of the coronavirus disease
COVID-19 was the emergence of multisystem in-
flammatory syndrome in children, a rare post-in-
fectious hyperinflammatory disorder associated
with SARS-CoV-2. MIS-C is characterized by
predominant systemic inflammation, fever, hypo-
tension, and cardiac dysfunction. Unfortunately,
mortality from MIS-C is rare and does not require
respiratory protection (Patel J. M., 2022).

Children that were admitted to the intensive
care unit with a positive laboratory test for SARS-
CoV-2 had signs of respiratory disorder, often re-
quiring respiratory support, which requires differ-
ent techniques including standard oxygen therapy
via nasal cannula or face mask, high-flow nasal
oxygen therapy, noninvasive mechanical ventila-
tion, invasive mechanical ventilation and in critical
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conditions extracorporeal membrane oxygenation
procedure. The choice of technique/method de-
pends on every individual case. If during respirato-
ry support therapy a patient’s state begins to dete-
riorate, a number of reasonable indications should
be considered before starting invasive mechanical
ventilation. The principle of providing respiratory
support requires a strategic approach to prevent
unwanted complications, which, in some cases,
can be life-threatening.

An in-depth study and analysis of protective
lung ventilation management in children receiv-
ing treatment for the severe and extremely severe
course of the coronavirus disease COVID-19 com-
plicated by lung parenchyma inflammation is quite
important for gathering experience and increases
chances for a favorable outcome for patients in the
pediatric population.

Aim

The study aims to analyze respiratory system
protection features of acute respiratory syndrome
in children with a critical course of acute respira-
tory distress syndrome caused by the COVID-19
coronavirus infection.

Materials and methods

Chernivtsi Regional Children’s Clinical Hospi-
tal, Ukraine conducted a case-control study where
37 children (the average age of the children was
10,1£0,4 years, of which 63,0% were boys and
60,0% lived in rural areas, with an average body
weight of the children in the research group of
29,7+2,8 kg) had tested positive for severe acute
respiratory syndrome caused by COVID-19.

Hospitalization of children to the pediatric clin-
ic occurred on average 6,6+0,62 days after the on-
set of the disease and was mostly associated with
systemic disorders and water-electrolyte imbal-
ance, which required prosthetics of the respirato-
ry function, correction of hemodynamics and wa-
ter-electrolyte violations, which were carried out
in the infectious department of anesthesiology and
intensive care for an average of 5,2+0,7 days.

The average duration of inpatient treatment
was 12,2+1,25 days. Positive results for SARS-
CoV-2 were confirmed by the reaction of reverse
transcription-polymerase chain reaction (RT-PCR)
from nasopharyngeal swabs or exhaled breath con-
densate based on positive results. Thus, test results
for SARS-CoV-2 came back positive for 97,3% of
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patients admitted to the pediatric clinic, one child
was diagnosed with multisystem inflammatory
syndrome.

Diagnostic testing and treatment procedures
have been carried out in adherence to current na-
tional standards and guidelines (Order of the Min-
istry of Health of Ukraine No. 762 dd. 02.02.2020;
Order of the Ministry of Health of Ukraine No.
1380 dd. 02.08.2022).

According to the chosen study design, each pa-
tient had to meet all the inclusion criteria and have
no exclusion criteria.

Inclusion criteria:

— children aged 0-18 years with respiratory

disorders requiring respiratory support;

— children who have been diagnosed with
COVID-19 coronavirus disease based on
a positive rapid Ag test for SARS-CoV-2
virus and/or PCR for SARS-CoV-2 virus
RNA in nasal or oropharyngeal swabs or
exhaled air condensate based on its positive
results;

— informed consent of the patient, parents or
legal representative to cooperate with the
investigator in the study.

Non-entry criteria:

— age >18 years;

— presence of chronic upper and lower
respiratory tract disease (chronic tonsillitis,
cystic fibrosis, bronchiectasis, ol-anti-
trepsin deficiency, chronic bronchitis in
patients with tracheostomy tubes);

— patients with infectious inflammation of the
respiratory system of mild and moderate
severity;

— inflammation of the upper and lower
respiratory tract of non-infectious etiology,
of any severity.

The study was conducted by the Declaration of
Helsinki ethical principles. Informed consent for
this medical study has been given by parents freely
and voluntarily.

Results

The average duration of onset symptoms to
intensive care unit admission was 6,6+0,62 due
to ineffective outpatient treatment management.
Therefore, most often, patients were referred by a
general practitioner or family medicine physician
(64,9%) or by the team of the "Chernivtsi Emer-
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gency Medical Care and Disaster Medicine Cen-
ter" (13,5%).

Upon admission, children most frequent-
ly complained of fever (78,4%), general weak-
ness (67,6%), cough (63,9%), shortness of breath
(59,5%), headache (43,2%), myalgia, and arthral-
gia (45,9%), picture 1. During inpatient treatment
97,3% of patients pronounced general weakness,
78,4% of patients experienced decreased or loss
of appetite, 35,1% had headaches, and a third of
the children experienced loss or alteration of taste
and/or smell (32,4% and 29,7% respectively).
Most children predominantly indicated symptoms
of lower respiratory tract infection such as cough
(81,1% of cases), shortness of breath (51,4%), and
chest pain (16,2%). Initial symptoms of upper re-
spiratory tract infection were pharyngitis (51,4%)
and rhinopharyngitis (32,4%).

Imaging findings of the pulmonary paren-
chyma and interstitium confirmed unilateral lung
infection (right lung pneumonia was verified in
43,3% of children and left lung pneumonia was
confirmed in 21,6% of patients), while every
fourth child (27,0%) suffered from bilateral pneu-
monia. Interstitial lung inflammation was observed
in 8,1% of patients, and pneumonia complicated
by exudative pleuritis was seen in 5,4% of cases.
To sum up, 97,3% of cases exhibited respiratory
failure (Grade II and above), where 82,2% were
severe and 17,8% were critically severe.

During physical assessment, 45,9% of patients
were found to have abnormal breath sounds and
91,9% of patients experienced shortness of breath.
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Notably, every fourth child tested negative for
SARS-CoV-2 RNA on the 14,0+1,54 day of inpa-
tient treatment while having clinical symptoms.
This may likely indicate a bacterial superinfection.

The comprehensive treatment of patients with
severe and extremely severe respiratory distress
syndrome of coronavirus disease included respi-
ratory and hemodynamic protection, antiviral and
antibacterial therapy, the use of parenteral gluco-
corticosteroids and anticoagulants, which were in
line with current national regulatory guidelines and
local protocols. In particular, given the presence of
intoxication syndrome and dehydration, all chil-
dren in the study cohort received infusion therapy
with glucose-salt solutions.

8,1% of patients with a critically severe course
of the disease were treated with a combined immune
corrective therapy along with an antiviral adenos-
ine triphosphate nucleotide analog drugs, which in-
hibit RNA-dependent RNA polymerase and stops
the growth of the viral RNA chain (remdesivir) and
intravenous normal human immunoglobulin.

All children presented to the hospital with se-
vere conditions. The assessment of X-ray imaging
results indicated changes in lung picture suggesting
possible bacterial respiratory tract infection, and
general bacterial infection based on blood work
results. These data suggest antiviral medication
protocol which is regulated by the current national
standards and guidelines (Order of the Ministry of
Health of Ukraine No. 762 dd. 02.02.2020; Order
of the Ministry of Health of Ukraine No. 1380 dd.
02.08.2022).

59,50%

43.20% 45,90%

M

Headache Myalgia and
arthralgia

Dyspnea

Picture 1. Leading clinical markers in children with pneumonia
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COVID patients under the age of 18 who were
treated in the intensive care unit and were at risk
for venous thromboembolism, according to labora-
tory test data (increase in D-dimer, C-reactive pro-
tein, decrease in active partial prothrombin time),
were considered a target cohort for low molecular
weight heparin therapy as antithrombotic prophy-
laxis (80,3%). Adjustment of the dose and duration
of anticoagulant therapy was decided individually
in each specific case based on the data of laborato-
ry markers of thromboembolism and was on aver-
age 5,4+0,5 days.

Systemic corticosteroids were used to treat in-
patients in the cohort study in adherence to the se-
vere COVID-19 treatment protocol.

All children admitted to the intensive care unit
required respiratory support due to existing respi-
ratory disorders. The choice of respiratory support
management was determined individually in each
specific clinical case with a preference for gen-
tle, non-invasive methods. Most of the patients
(62,2%) with normal breathing, yet whose oxygen
saturation levels (Studies on the Oxygen Satura-
tion of Arterial Human Blood — SpO:) were below
92%, received oxygen support through an oxygen
mask or nasal cannula.

At the same time, nearly one-third of children
required non-invasive and invasive mechanical
ventilation as high-flow humidified oxygen thera-
py was not enough. 29,7% of patients were treated
using continuous positive airway pressure therapy
(CPAP therapy) with oxygenation index (FiOz2) 0,4-
0,5 and positive end-expiratory pressure (PEEP) of
4-5 cm H20. 8,1% of hospitalized children were
put either on pressure-assisted controlled venti-
lation (P-A/C) or synchronized intermittent man-
datory ventilation (SIMV). It is worth noting that
children receiving noninvasive continuous positive
airway pressure ventilation support required a low-
er concentration of oxygen in the inhaled mixture
compared to those on free-flow oxygen support.

Those children who have been showing wors-
ening signs of cardiorespiratory distress syndrome
while under NIV support, underwent orotracheal
intubation under direct laryngoscopy with a ther-
moplastic polyvinyl chloride tube with a large-vol-
ume low-pressure cuff and an X-ray contrast strip
mounted in the tube wall, followed by a transition
to mechanical lung ventilation.
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Supplemental respiratory support therapy for
patients with restrictive breathing has included the
use of invasive mechanical ventilation in the mode
of adaptive support ventilation and synchronized
intermittent mandatory ventilation (Marraro G. A.,
& Spada C., 2020). To support better coordination
between the patients and the mechanical ventilation
machine, we were switching between intermittent
positive pressure-assisted controlled ventilation
mode and synchronized intermittent mandatory
ventilation. Once it is determined that the patient
is likely to tolerate spontaneous active breathing,
one can continue with extubation followed by con-
tinuous positive airway pressure (CPAP) oxygen
support through a mask or nasal system (nCPAP).

When planning a lung protection support strat-
egy for ventilated patients we set the ventilator pa-
rameters to achieve the lowest possible tidal volume
(TV) for the patient’s ideal body weight, the lowest
possible oxygen concentration in the inhaled air,
while simultaneously maintaining recommended
high levels of peak inspiratory pressure (PIP/Pinsp),
positive end-expiratory pressure (PEEP), and lon-
ger inspiratory time (time inspiratory T1/Tinsp) oOr
peak inspiratory flow (PIF).

To maintain spontaneous active breathing capa-
bility in children, the initial ventilator mode was set
to P-A/C with a flow trigger of 2,8 1/min. For fur-
ther treatment strategy it was crucial to determine
the ideal body weight (IBW). The lung volume is
best correlated with height (m) rather than weight
(kg), the IBW was calculated as (h* x 22) where h is
height in meters. The next step was to determine the
optimal tidal volume. The generally recommended
TV target is 4-6 ml per kg of ideal body weight,
but given increased lung stiffness caused by acute
respiratory distress syndrome, the TV was set at
6 ml/IBW. The next important step was to deter-
mine minute ventilation (MV), which was calcula-
ted as (IBW (kg) x 100). By entering the patient’s
TV and MV we were able to set the respiratory rate
(RR) required to achieve arterial blood oxygen sa-
turation target within the range of 88-95%. The RR
was calculated as (RR = MV/TV).

After all the calculations, the decision has been
made to set FiO2 at 60% followed by attempts to
reduce %, since a high concentration of oxygen in
the inhaled oxygen-air mixture triggers proteins
and lipid peroxidation, which are an integral part of
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cell membranes and biologically active substances,
causing oxidative damage to the alveoli.

The next step was to set the Pinsp and PEEP
values, which create constant pressure within the
ventilator breathing circuit to prevent alveolar col-
lapse at the end of expiration and open those areas
of the lungs affected by atelectasis. This promotes
non-functional alveoli to open and keep it that way,
thereby increasing surface area for gas exchange,
lowering the risk of shunting of deoxygenated
blood, and improving the ventilation-perfusion ra-
tio and the alveolar-arterial oxygen gradient.

At the same time, the goal was to maintain the
inspiratory flow as low as possible, which would
help improve lung ventilation by ensuring the even
distribution of the oxygen-air mixture across the
entire lung surface. The initial value of inspiratory
flow was set at 18-20 cmH20, Tinsp at 0,5 sec, and
a PEEP at 6-8 cmH-0.

A normal inspiration (I) and expiration (E)
ratio for effective gas exchange to occur in the
lungs was set at 1:2-2,5. Having a prolonged and
increased I:E ratio has the following effects: more
time for gas exchange at the alveoli and increased
mean airway pressure during the respiratory cycle.
As a result, atelectatic lung areas are pneumatical-
ly open and the ventilation-perfusion ratio is im-
proved. Mechanical ventilator parameters were set
as follows (https://adst.mp.pl/s/empendium/img_
zoom/B27/027 2820.jpg):

— Inspiration time |
— Inspiratory flow rate 1

— Inspiration time?{
— Inspiratory flow rate |

Figure. 2. How L:E ratio affects mechanical
ventilator settings

More inspiratory time (:E <1:1,5) led to an
inspiratory flow rate increase and/or shortened in-
halation duration, thus achieving the target range
of SpO:z. Those patients failed to achieve the tar-
get SpO, value, and mechanical ventilator settings
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were set as shown in Figure 3 (https://adst.mp.pl/s/
empendium/img_zoom/B27/027 2744.jpg) while

adjusting the initial Pinsp value.
|
l Gradual 1 PEEP l Gradual | FiO2

Figure. 3. SpO2 level and ventilator settings
adjustment

The initial ventilator setting was a pressure
control. In order to achieve the target range of SpO2
we adjusted the parameters of PEEP, Pinsp, Ppeak,
respiratory rate f, Tinsp, and FiOz. The tidal vol-
ume (TV) delivered to the lungs with each breath
varied depending on the mechanical properties of
the lungs and was determined by the ventilator set
parameters. Carefully monitoring SpO: levels with
an oximeter (every 15-20 mins), we have been
gradually adjusting PEEP by 2 cm H20. However,
we had to be very cautious in maintaining the max-
imum allowable PEEP value (14 cm H20, and in
rare cases 20 cm H:0), as increasing PEEP value
can cause hemodynamic disorder, decreased ve-
nous return to the heart, decreased left ventricular
function, lung parenchyma overdistension, which
poses a significant risk of developing barotrauma
and volutrauma.

While increasing PEEP, we were gradual-
ly increasing Pinsp to a safe value of 35 cm H-O,
as well as Tinsp and f. Failed to reach the target
range of SpO: value despite reaching the maxi-
mum allowable upper limits of PEEP, Pinsp, Tinsp,
and f, the next step was to gradually increase the
Oz concentration in the inhaled mixture by 10%.
SpO2 level was monitored with an oximeter ev-
ery 15-20 minutes until the intended result was
achieved.

All children’s arterial blood was assessed for
gas and acid-base composition, combined with the
results of continuous capnography and SpO: level
monitoring to objectively adjust the mechanical
ventilation parameters according to Table 1.
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Table 1. Principles of correction of ventilator parameters depending on the results of blood gas
analysis (Annex 3 to the Order of the Ministry of Health of Ukraine No. 873 of 05.05.2021)

Partial Pressure of | Partial Pressure of Actions
oxygen (Pa0O2) Carbon Dioxide
(PaCO2)

* 1 Peak inspiratory pressure(PIP), increases mean airway pressure;

| Pa02 T PaCO2 * Children that breath on their own, maybe 1 ventilation frequency.
* 7 Mean airway pressure;

PaO N* PaCO - 1 Fioz

| PaO2 atbn * do not change PIP settings (1 Positive end-expiratory pressure (PEEP)
and/or inspiratory time Tinsp.
* 1 FiOz;

| PaO2 1 PaCO2 * 1 Mean airway pressure (T PEEP and/or Tinsp);
* Alternative diagnosis: persistent pulmonary hypertension, sepsis, shock.
» | PEEP;

N PaO2 1 PaCO2 * 1 ventilation frequency;
* do not change Mean airway pressure
* | ventilation frequency;

NPa02 | PaCO2 * Mean airway pressure initial settings.
» Exclude mechanical causes of endotracheal tube obstruction;
- | PEEP;

1 PaO2 1 PaCOz * | Tinsp;
* | FiO2;
* 1 ventilation frequency.
* | mean airway preassure;

1 PaO2 N PaCO2 « | FiO2.
* | PIP;

1 PaO2 1 PaCO2 * | ventilation frequency;
* | FiOa.

N PaO2 N PaCO2 * Ventilator settings remain unchanged.

Note * - N - normal (acceptable) value

Thus, in 29,7% of cases, respiratory acidosis
was recorded according to the results of the gas
and acid-base composition of arterial blood. In
particular, in the study cohort of patients, arterial
blood pH on average corresponded to 7,18+0,2,
PaCO: 39,7+0,7 mmHg (95% CI 38,9-40,3),
Pa0O:2 44,1+0,3 mmHg (95% CI 41,2-46,3), HCOs
23,4+0,4 mmol/l (95% CI 22,8-24,1) with an aver-
age oxygenation index of 132,2+9.4 mm Hg (95%
CI 126,7-135,2).

Heat-and-moisture exchangers were proven
to be effective for ventilator dependent. The oxy-
gen-air mixture was supplied to the patient via a
breathing circuit at 31-37°C. The breathing circuit
with the connector was complemented by a bacte-
ricidal filter, which was replaced every 96 hours.

Patients required general sedation for patient
ventilator synchronization. 20% sodium oxybate

drug was chosen for its nootropic properties. This
sedative is a medication that has hypnotic, narcot-
ic, central muscle-relaxing properties, enhances
the analgesic activity of both narcotic and non-nar-
cotic analgesics, increases the body’s resistance to
hypoxia, protects the brain, heart, retina, and acti-
vates oxidative processes.

To start a ventilator weaning process, children
had to meet several criteria such as regained con-
sciousness, improvement of acute metabolic and
respiratory disorders, hemodynamic stability, de-
creasing secretion burden, the presence of a strong
cough, and spontaneous, unassisted breathing.
Once all important factors are considered, children
are ready for a scheduled extubation followed by a
2-day respiratory support using a T-piece oxygen
delivery system, where CPAP therapy was admin-
istered by face mask with FiO2 at 0,3 and PEEP at
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6-8 cm H:0. After completing nCPAP with FiO,
of 0,3 and PEEP of 4 cm H:O, humidified oxygen
was administered via a face mask or nasal cannula
until the patient regained full breathing abilities. It
is worth noting that none of the critically ill respi-
ratory distress syndrome patients required extra-
corporeal membrane oxygenation (ECMO).

Discussion

The article presents a clinical case study of se-
vere acute respiratory distress syndrome caused
by the SARS-CoV-2 virus in children. The sever-
ity of the child’s condition is primarily caused by
lower respiratory tract infection, including cough
(81,1%), shortness of breath (51,4%), chest pain
(16,2%), etc. Worsening of existing respiratory
conditions required a directed treatment plan of
prolonged respiratory system protection that was
apparent to each individual.

The results of the study also confirm the data
from the literature (Marraro G. A., & Spada C.,
2020), which indicate that the use of a pulmonary
protective strategy in the treatment of acute respi-
ratory distress syndrome caused by an infectious
and inflammatory process in the pulmonary paren-
chyma during the course of coronavirus disease
COVID-19 is the most optimal, as it prevents the
formation of atelectasis, oxidative stress, pneumofi-
brosis and accelerates the recovery time of patients.

This article observes cases of COVID-19 in
children that, in our opinion, can be considered as
confirmation that children can be affected by a se-
vere course of coronavirus as much as adults. The
treatment plan was characterized by a combina-
tion of early, aggressive, complex, and multi-tar-
get therapy to stabilize the patient’s condition as
quickly as possible and reduce recovery time.

Conclusions

1. The primary reason for COVID-19-associ-
ated hospitalizations to the intensive care unit is
respiratory disorders caused by pneumonia.
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2. A combined multi-target COVID-19 treat-
ment plan included respiratory and hemodynamic
system support, the use of systemic corticoste-
roids and antithrombotic drugs as well as directed
antiviral and/or antibacterial therapy for superin-
fection

3. Noninvasive continuous positive airway
pressure ventilation or high-flow oxygen therapy
was considered as a primary oxygenation support
treatment management plan.

4. The use of a pulmonary protective strategy
in the treatment of acute respiratory distress syn-
drome caused by coronavirus disease COVID-19
in children requiring invasive lung ventilation was
accompanied by a pronounced positive result, as it
was not accompanied by side effects and resulted
in a rapid recovery of patients.

5. Unlike children, in adults, the approach to
respiratory function prosthetics in case of respira-
tory failure of the third degree requires a slightly
different approach, which is associated with the
anatomical and physiological characteristics of the
body, the presence of concomitant pathology, met-
abolic processes, etc.
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MeHex:KMEHT NPOTEKTOPHOI BEHTUJIANII JIereHb y JiTei i3 KPpUTHYHUM
nepediroM rocTporo pecnipaTropHoro IMCTpPec-CHHAPOMY BUKJIHUKAHUM
KopoHaBipycHOI iHpekiero SARS-CoV-2
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Anomauia: nanoemisn kopouagipycnoi xeopoou COVID-19 cmeopura cepiiozny 3aepo3y cucmemi
2PomMaoCcbko20 300p08 s 8 yCbomy c8imi. 3 nouamkom naHoemii KOpOHA8IPYCHOI X60poOU CMALo 04eBUOHO,
wo Oimu, iHEiKoeaui cocmpor pecnipamoprow sipychoro ingexyieto, suxaukanoio SARS-CoV-2, 3a
00CMeMeHHO HeGIOOMUX NPUYUH, MAIOMb le2ulili nepedie 8 NOPIBHANHI I3 00POCIUMU, d 8 HACMUHT BUNAOKIS,
Oimu € 6e3CUMNMOMHUMU HOCIAMU IHeryii. B c8imii cb0200eHHUX HAYKOBUX GIOKPUMMIG, HA BIOMIHY 8i0
NOYAMKOBUX NOBIOOMILEHb, OCMAHHI OOCTIONCEHHS NOKA3AMU, WO OIMuU 3 MAKOW JHC UMOGIPHICMIO, 5K |
00pOCTl, MOJCYMb 3apaAACAMUCS 8IPYCOM, 800HOYAC CAME 3AXBOPIOGANHS Yacmiule XapaKmepu3yemocs
HeBUPA3HOI0 CUMNIMOMAMUKOI0 ma ne2uium nepebicom. Ilpome, eapmo @iomimumu, wo Cnpag’CcHs
nowupernicms oezcumnmomuoi ingexyii SARS-CoV-2, wsuouie 3a 6ce, HeO0OYiHeHa, OCKIIbKU MeCHy8aHHs.
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oimeti na COVID-19 6e3 6upaznoi KaiHiyHOI cumnmomamuky npoeoosims 6 pioKicHux eunaokax. Ha
Kopucmbs niomeepON#CeHHs Yb020 (haxmy UCHYNAoms pempocneKmueHo ompumari sucoxki mumpu IgG
00 SARS-CoV-2. B nopigenanni i3 dopociumu munosumu kiinivnumu nposeamu COVID-19 y dimeil €
2apAYKa, HexXCumsv, Kaulenb ma 3a2aibHa c1aoKicms. Jlani 1a00pamopHux pe3yivmamie 00CIiOHCeHH s
Xapakmepuzyromucsi 30e0i1bul020 HOPMATbHUM PIGHeM JeUKoyumie, 1iMponexicio, nioguueHHIM PigHs.
acnapmamaminompancgepasu, araninaminompancgepasu, D-oumepy ma piens kpeamunkinasu MB.
OcKinvKuHAS8HAeMIOMPONHAMEPania3axeoplo8aHHAHAPA3IIUUIEe HADYBAE OOKAZ08UXXAPAKMEPUCTIUK,
KOMNIeKC MepanesmuyHux 3axX00i6 CIoco8Ho X80pUX HA 20CMpPYy pecnipamopHy xeopooy, uxkiuxany SARS-
CoV-2, nanpasnenuii Ha 3ano0ieants poO3GUMKY MONCTUBUX YCKIIAOHEHD, d came: pecnipamopHa npomexyis,
Kopekyisi 2i0pobanancy ma en1ekmponimHo2o 20Meocmasy, BUKOPUCHAHHS NPOMUZANATLHUX NPEnapamis 3
AHMUYUMOKIHOBOIO AKMUBHICIIO, 3aN00I2aHHA MPOMOOMUYHUM YCKIAOHEHHAM, TIKYBAHHS 6AKMePIaTbHOT
cynepingpexyii. Tomy, amaniz ocobausocmi pecnipamopHoi npomexyii 20cmpo2o pecnipamopHo2o
cuHopomy y dimetl i3 KpUMUYHUM nepebicom 20cmpoz2o pecnipamopHo20 OUCMpec-CUHOPOMY BUKTUKAHO20
KopoHagipycrotw ingekyicto COVID-19, € dosoni akmyanbHum 6 acnekmi HAKONUYEHHs HOB020 00CBI0Y 3
Memoio NPOBAOHCEHHA 1020 8 NPAKMUYHY OIANbHICIb 3aK1A0I8 OXOPOHU 300p08 5. Ywunumanenus oimeti 00
8i00ineHHs IHmeHcugHoi mepanii 6i00ysanocs 8 cepednbomy Ha 6,6+0,62 denwb 3ax60pro8ants ma 6 OinbLil
Mipi 6Y110 N08 ’a3aH0 13 CUCMeMHUMU p03fzac)amu ma nopyuennsm B00HO-€NIeKMPONIMHO20 6ANAHCY, WO
nompebysanu npome3yeaHHs pecnipamopHoi QyHkyii, Kopekyii 2eMoOUHAMIKY Ma 800HO- e/zekmpommnux
nopyuleHsb, o 30iliCHIOBANIOCA 8 YMOBAX mqbem;zuﬂe 8I00iNeHHs anecmesionozii ma inmeHcUsHoi mepanii
8 cepeonvomy 5,2+0,7 ous. V oimei xniniynoi epynu eepughikayis SARS-CoV-2 nposoounacs wiisxom
noNiMepasHoi 1aHY02080i peakyii 360pOMHOI MPAHCKPUNYIT MA3KA 3 HOCO2IOMKU Ma/abo KOHOeHcany
BUOUXYBAHO20 NOGIMPS HA NIOCMAGI ii no3UuMuUHUX pe3ynomamis. Komniexcre 1iky8aHHs X80pUX 3 MANCKUM
ma 6Kpau MANCKUM pecRipamopHum OUCmpec-CUHOPOMOM NpU KOPOHABIDYCHINL X8OPOOI BKIIOUANO
3ax00U pecnipamopHoi, 2eMOOUHAMIYHOI NpomeKyii, NPOMUBIPYCHY ma aHmuOaKmepiaivbHy mepaniio,
BUKOPUCMAHHA NAPEHMEPATbHUX 2TIOKOKOPMUKOCMEPOIOi6 ma aHmMUKoazynsaHmie, wo 6i0nosioano YuHHUM
HAYIOHATIbHUM Pe2llamMeHny8aIbHUM HACMAHO8AM MA JOKALbHUM NPOMOKONAM. Bionogiono do kpumepiig
gubopy memody npomesy8anus pecnipamopHoi Qyuxyii' y 6ineuioi nonosunu nayienmis (62,2%), 6 axux
Pi6eHb HaCUYeHHs 2eMO2lI00IHY KUCHeM CIMAaHo8ue meHule, Hise 92%, npu 30epedxceHi akmueHoi OuxaibHoi
CHPOMONCHOCI, PecnipamopHa NiOMpUMKa NPOBOOULACS WIAXOM OOMAyii 360/100CEHO20 KUCHIO Yepe3
auyesy mMacky abo mazanvui kawoni. e y 29,7% nayienmie npoeoounacs HeiH8A3UBHA 8EHMUNAYIS
WISIXOM NOCMITIHO20 NO3UMUBHO20 MUCKY 8 OUXANbHUX wiiaxax, npu iHoekci okcueenayii 0,4-0,5 ma
NO3UMUBHOMY MUCKY 8 KiHYl uouxy 4-5 cm 600Ho20 cmosnuuka. [imu, ki many KpumuyHui nepeodie
20CMpPO20 pecnipamopHo20 CUHOPOMY BUKIUKAHO020 KopoHagipycHoto inghexyicio COVID-19 (8,1%) ma
8 AKUX HEIHBA3UGHI MemoOUu pecnipamopHoi niOMpumKu He HPUHOCUTU OANCAHO20 MEPANEeSMUUHOO
pe3yiomamy nepedy8anu Ha iH8A3UGHIN 8eHMUNAYII 1e2eHb 8 pedCumi OONOMINCHOI KOHMPONbOBAHOI
BeHMUNAYIT ab0 8 pedcUMi CUHXPOHI308aHOI nepemiscHoi npumycogoi eenmunayii. Cnio eiomimumu,
Wo Oimu, AKUM pecnipamopHa NiOMpUMKa HPOBOOUNACs y 6UeiA0l HeIHBA3UBHOI eHMUNAYII ULIAXOM
NOCMIUHO020 NO3UMUBHO20 MUCKY 8 OUXANbHUX UWLIAXAX, NOmpedysanyu MeHuoi KOHYeHmpayii KUCHIO y
BOUXYBANLHIU CYMIWI Y NOPIBHAHHI 3 XBOPUMU, WO Nepedy8anu Ha KUCHe8itl 00mayii 8iIbHUM NOMOKOM.
Heobxionicmov ywnumanenus y 6i00inenns inmencusnoi mepanii oimet, xeopux na COVID-19, 6 neputy
yepzy nog A3aH0 3 peCnipamopHuMuy po3nadamu, 3yMo8IeHUMU IHmepcmuyitiHo nueemoHicero. [Iposedenns
KUCHeBoi 0omayii Mano nepuiouepeoge 3HAYEHHs V MEHeOJICMeHmie NayicHmie npiopumemHo Wisxom
HEIHBA3UEHOI 6eHMUNAYTI e2eHb 3 NOCMIIHUM NO3UMUBHUM MUCKOM 8 OUXANbHUX WIAXAX ab0 BLTbHUM
NOMOKOM. 3ACMOCY8AHHS 1€2eHe80-NPOMEKMUBHOI cmpamezii 8 NKY8AHHI 20CMpPOo20 pecnipamopHozo
OUCmpec-CUHOPOMY 3YMOBILEH020 KOpOoHasipychot xeopoboro COVID-19 y odimeil sxi nompebysanu
IHBA3UBHOT BeHMUNAYIT J1e2eHb CYNPOBOONHCYBANOCS BUPANCEHUM NOSUMUBHUM DE3VIbIAMoM, mMax K He
cynpoeodofcyeaﬂoc;z nooiuHUMU Hacm()K.aMu' ma Copyright: © 2024 by the authors;
3aKIHYYBANOCA WBUOKUM OOYHCAHHAM NAYIEHMIS. licensee USMYJ, Kyiv, Ukraine.
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Abstract: one of the important sources of flavonoid phytonutrients is basil (Ocimum basilicum L.).
Vegetative and generative organs of which have essential oils, in particular 1,8-cineole, estragole and
eugenol, ascorbic acid, a rich pigment complex, as well as polyphenolic compounds with antioxidant
effects. Basil realizes its antioxidant potential through anthocyanins in varieties with purple leaves and
flavonoids in varieties with green leaves. The level of their accumulation, as well as other biologically
active substances, depends on the variety to which the plant belongs, the degree and spectrum of illu-
mination, soil moisture, and mineral nutrition (Priss OP, et al., 2019; Joshi RK, 2014, Trichopoulou, et
al., 2000). That is why our attention was drawn to two of the most popular basil varieties in Ukraine:
«Dolly» with green leaves and «Rosie» with purple leaves. Our research was focused on morphological,
anatomical and phytochemical studies of O. basilicum leaves of the above-mentioned raw materials. To
realize this goal, microscopy was performed using State Pharmacopoeia of Ukraine methods. Groups of
biologically active substances were determined by standard qualitative reactions and the procedure was
carried out using extracts or by applying directly to the sections. It was found that O. basilicum chante-
relles of «Dolly» and «Rosie» varieties have a number of common and distinctive features. Both varieties
of O. basilicum are characterized by the presence of dorsoventral, amphistomatic leaves, diacytic sto-
matal apparatus and biserial glands. The leaves differ in color, shape of the leaf blade margin, outlines
of the upper epidermal cells, presence of idioblast cells with anthocyanins in the «Rosie» variety, and
values of stomatal indices. The stomatal index is 27.5+2.3% for the «Dolly» variety and 25.4+2.5% for
the «Rosie» variety. It was found that the leaves of O. basilicum varieties «Dolly» and «Rosie» contain
such biologically active substances as anthocyanins, flavonoids, essential oil, triterpene saponins, espe-
cially expressed in the variety «Rosie» and tannins. The research results can be used in the development
of @ monograph on the raw materials of this species.

Keywords: Anthocyanins; Essential Oil; Flavonoid; Ocimum basilicum; Phytonutrients.

Ukrainian scientific medical youth journal, 2024, Issue 3 (149)

http://mmj.nmuofficial.com

156


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
mailto:irynapisklinets.2002%40gmail.com?subject=
https://meshb.nlm.nih.gov/record/ui?ui=D000872
https://meshb.nlm.nih.gov/record/ui?ui=D009822
https://meshb.nlm.nih.gov/record/ui?ui=D005419
https://meshb.nlm.nih.gov/record/ui?ui=D018649
https://meshb.nlm.nih.gov/record/ui?ui=D064209

UKkrainian Scientific Medical Youth Journal

Issue 3 (149), 2024

Creative Commons «Attribution» 4.0

Introduction

According to the 2019 Global Burden of Dis-
ease (GBD), an independent health research orga-
nization, cardiovascular diseases, mainly coronary
heart disease and stroke, are the leading causes
of death and one of the main factors of disability
worldwide (Institute for Health Metrics and Eval-
uation).

Compounds of flavonoid nature and anthocy-
anins in particular play an important role in the
prevention of cardiovascular diseases. Their ac-
tion is closely related to protection against oxida-
tive stress (Lila M. A., 2004; Youdim K. A. et al.,
2000).

One of the important sources of flavonoid phy-
tonutrients is a representative of the Lamiaceae
family — true Sweet Basil or basil (Ocimum ba-
silicum L.). Its vegetative and generative organs
contain essential oils, in particular 1,8-cineole, es-
tragole and eugenol, ascorbic acid, a rich pigment
complex, which is represented by carotenoids
(more in green varieties), as well as polyphenolic
compounds with antioxidant effects. The manifes-
tation of antioxidant properties in basil with purple
leaves is due to anthocyanins, and in plants with
green leaves — to flavonoids (Priss OP, et al., 2019;
Joshi RK, 2014; Trichopoulou, etc., 2000). That is
why our attention was attracted by two of the most
popular varieties of basil in Ukraine «Dolly» with
green leaves and «Rosie» with purple leaves (State
Register of Plant Varieties Suitable for Distribu-
tion in Ukraine).

The stable, available and inexpensive sources
of anthocyanins obtained from O. basilicum are
attractive for use in the pharmaceutical, medical
and food industries. The abundance of acylated
and glycosylated anthocyanins in basil extracts
can also serve as a unique source of stable red
pigments for the needs of pharmaceuticals and
food industry. Identification of high-performance
sources of anthocyanins will allow us to continue
our work on the study of antioxidant properties
and quantitative content in different varieties of
basil.

Aim

To conduct anatomical, morphological and
phytochemical analysis of O. basilicum leaves in
the raw materials of the two most popular varieties
of Ukraine — «Dolly» and «Rosie».

ISSN 2786-6661
eISSN 2786-667X

Materials and methods

To realize this aim, microscopy was performed
according to the method of V. S. Dolya (Dolya V.S.,
et al., 2003).

In order to prepare the micro preparations, we
took raw materials, both fresh and dried, after soa-
king them in water. First, we boiled the leaf epider-
mis in a 5% NaOH solution for 5 min, as a result of
which it was easier to detach from the mesophyll.
The clarification of microsections was performed
by boiling them in an aqueous solution of chlo-
rohydrate (4:1). The prepared micro preparations
were examined in aqueous medium and water-al-
cohol medium of different concentrations under a
ULAB microscope (x40, x100, x1000) equipped
with a Canon EOS 550 digital microphotograph-
ic camera. To provide more objective research,
10 micro preparations were examined for each
sample of medicinal plant material.

Determination of the stomatal index. The sto-
matal index was calculated according to the meth-
od specified in the State Pharmacopoeia of Ukraine
(State Pharmacopoeia of Ukraine, 2015).

Formula for determining the stomatal index:

100x S

E+S
S — the number of stomata per certain surface area
of the leaf blade;
E — a certain number of epidermal cells (including
hairs and glands) per the same leaf surface area.

For each O. basilicum variety, at least ten sam-
ples of leaf blades were collected and the average
value was calculated.

Groups of biologically active substances (BAS)
were determined using standard chemical reactions
and the procedure was carried out using extracts or
by applying directly to the sections (State Pharma-
copoeia of Ukraine, 2016; State Pharmacopoeia of
Ukraine, 2018; Kovalev V. M. et al., 2014).

Review and discussion

The leaves of O. basilicum make up a signifi-
cant part of the phytomass used for pharmaceuti-
cal and medical purposes. Taking into account the
presence of fifteen varieties of basil according to
the State Register of Plant Varieties suitable for dis-
tribution in Ukraine, it is important to establish the
main, diagnostic, species-specific features for the
primary diagnosis of raw materials of the most po-
pular varieties, in particular «Dolly» and «Rosie».

Stomatal index =
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O. basilicum leaves of «Dolly» and «Rosie»
varieties have a number of common features: type
and shape of the leaf blade; sinuous-walled shape
of the cells of the lower epidermis, presence of dia-
cytic stomatal apparatus and eight-celled essential
oil glands, and distinctive features: color of the leaf
blade, shape of the leaf margin, shape of the cells
of the upper epidermis, different values of stomatal
indices, presence of idioblast cells with anthocynes
in «Rosie» variety (Fig. 1.).

The leaf petioles of both varieties have a rather
similar structure (Fig. 2. A, B). Under the epider-
mis layer there are several rows of elongated, rect-
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angular, thick-walled palisade parenchyma cells
filled with brownish-olive substance (Fig. 2.D).
The basis of petiole mesophyll consists of 10-
12 rows of thick-walled cells of spongy paren-
chyma with irregular shape. In the upper part of
the spongy parenchyma there are 5 to 7 closed
collateral vascular fiber bundles, which are lined
up in one continuous line (Fig. 2. A, C, 1).
Bothvarieties of O. basilicum are characterized
by the presence of dorsoventral, amphistomatic
leaves. The upper epidermis of the leaf variety
«Dolly» is represented by rather large, clearly
zigzag-shaped cells, among which diacytic sto-

A

Figure 1. Morphometric parameters of O. basilicum leaves of varieties: A — «Dolly», B — «Rosie»

Figure 2. Cross section of O. basilicum petiole: A, B — «Dolly» variety, C, D — «Rosie» variety.
1 — vascular fiber bundle
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matal apparatus are quite common (Fig. 3.A2). In
some places, essential oil glands are located over
the entire surface (Fig. 3.A, B1).

The upper epidermis of the leaf of O. basi-
licum variety «Rosie» is formed by thin-walled,
tortuous cells with a slightly smaller number
of diacytic stomata per leaf blade surface area
(Fig. 3.C, E2). The entire surface of the leaf is
covered with a large number of point glands —
idioblast cells with anthocyanin content (Fig. 3.
D3). Occasionally there are also large eight-
celled essential oil glands, characteristic of Lami-
aceae (Fig. 3. C, E1). In addition, along the veins,
characterized by elongated, more rectangular
epidermal cells with geometrically smooth ed-
ges, there are simple 3-4-celled simple hairs with
a several-celled base (Fig. 3.D4). Often, when the
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epidermis is removed, a layer of mesophyll with
rather large chloroplasts located along the peri-
meter of the cell’s tortuous wall is attached to its
surface (Fig. 3.ES).

The lower epidermis of both varieties is cha-
racterized by the presence of tortuous wall cells
and a large number of diacytic stomata (Fig. 4.A-
C2). The stomatal index for the lower epidermis
of «Dolly» i1s 27.5+42.3%, and for «Rosie» —
25.4£2.5%. In both representatives, essential oil
bead glands are not often found in the lower epi-
dermis, but in «Rosie» there are also idioblasts
with anthocyanin content and the epidermal cells
themselves have anthocyanins in the cell sap,
which gives them a purple color (Fig. 4.-D1,3).

The macroscopic and microscopic studies
made it possible to identify a number of features

Figure 3. Upper leaf epidermis of O. basilicum: A, B — variety «Dolly», C, D, E, F — variety «Rosie».
1 — essential oil gland, 2 — diacytic stomatal apparatus, 3 — idioblasts, 4 — simple multicellular hair,
5 — chloroplasts.
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Figure 4. Lower leaf epidermis of O. basilicum: A, B — variety «Dolly», C, D — variety «Rosie».
1 — essential oil gland, 2 — diacytic stomatal apparatus, 3 — idioblasts

inherent in a particular variety, which can be fur-
ther used to identify raw materials and detect and
separate impurities, in particular Origanum vul-
gare L. for the «Dolly» variety, Lagonosticta ru-
bricata Lichtenstein for the «Rosie» variety.

Since our raw materials contain essential oil
glands and anthocyanin-containing compounds,
histochemical reactions to identify their localiza-
tion and frequency of occurrence will allow us to
further develop storage standards and the degree

Figure 5. Lower leaf epidermis of O. basilicum with Sudan III: A, B — variety «Dolly»,
C, D — variety «Rosie». 1 — essential oil gland
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of grinding of the raw materials under study to
minimize the loss of valuable BAS at the initial
stages of work with raw materials.

Reaction to the detection of essential oil.
Microscopic studies revealed a large number of
essential oil glands, the lower surface of O. ba-
silicum leaves was immersed in a solution of Su-
dan III, and after a couple of minutes the prepa-
ration was washed from the remnants of Sudan.

The essential oil glands changed their color to
orange-brown, which proves the presence of es-
sential oils in the leaves of both varieties of basil.

Reaction to the detection of anthocyanins.
To confirm the presence of anthocyanins in the
leaves of O. basilicum, a few drops of hydrochlo-
ric acid 10% were applied to the lower epidermis
of the leaf blade (Fig. 6.A-D).

We observed the appearance of crimson-red
color in the places of localization of anthocya-
nins, namely: idioblast cells of the «Rosie» va-
riety (Fig. 6), in the cells of the «Dolly» variety
leaves the color became brick red, indicating a
mediocre accumulation of anthocyanins in indi-
vidual samples.
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To confirm the histochemical reactions and
identify other groups of BAS in the studied raw
materials, qualitative reactions were performed.
The results of the reactions are shown in Table 1.

The qualitative reactions indicate the presence
of saponins, flavonoids, and tannins, in addition
to specific BAS for this raw material. These basil
varieties are quite promising for further phyto-
chemical studies.

Conclusions

It was found that the leaves of O. basilicum
varieties «Dolly» and «Rosie» have a number
of common features: type and shape of the leaf
blade; sinuous-walled shape of the cells of the
lower epidermis, the presence of diacytic stoma-
tal apparatus and eight-celled essential oil glands,
and distinctive features: color of the leaf blade,
shape of the leaf margin, shape of the cells of
the upper epidermis, different values of stomatal
indices, presence of idioblast cells with anthocy-
anins in the variety «Rosie». It was found that
the leaves of O. basilicum varieties «Dolly» and
«Rosie» contain such biologically active sub-
stances as anthocyanins, flavonoids, essential oil,

Figure 6. Lower leaf epidermis of O. basilicum with HCI (10%): A, B — «Dolly» variety, C, D — «Rosie»
variety. A, C — before the reaction, B, D — the result of the reaction.
1 — essential oil gland, 2 — idioblast cells with anthocyanins
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Table 1. Results of the qualitative reactions
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Name of the . The result of the "
. Reactive . Image
reaction reaction
Test for foam Shake intensively |A stable foam
formation for a minute has formed
(for saponins)

** Determination |5 ml of 0.1 Stable foam
of chemical nature |N HCI — in extracts from
of saponins test tube 2. both varieties
5 ml of 0.1 indicates the
N NaOH — test presence of
tube 3. Shake triterpene
intensively for saponins
a minute.
Salkovsky test 1 ml of chloro- The extracts have
(for saponins) form turned red
and 5-6 drops of
concentrated
sulfuric acid
Reaction with lead |4 drops Muddy sediment
acetate (for sapo- |Pb(C2H302)2 has fallen out
nins, flavonoids,
tannins)
Cyanidin 5 drops HCl The extracts
reaction (con.), 10-15mg |became rich
(for flavonoids) metalline Zn emerald
and
burgundy
in color
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Table 1 (continued)

Name of the
reaction

Reactive

The result of the
reaction

Image *

Reaction with 1%
vanillin solution
(for catechins)

3 drops 1%
vanillin solution
in HC1

Solutions of both
varieties turned
pink in color

iron-
ammonium alum
(for tannins)

iron-ammonium
alum solution

(con.)
Detection of an- | To 2 ml of The solutions
thocyanins the alcohol of both varieties
extract, acquired
2 drops of 10% a bright red color
H2SO4
were added
Reaction with 4 drops 1% The color

of the solutions
became dark
green-black

*A — «Dolly» variety, B — «Rosie» variety:

1 — analyzed leaf extract of O. basilicum; 2 — the result of the reaction.

** A — variety «Dolly», B — variety «Rosie»:

1 — analyzed leaf extract of O. basilicum; 2 — the result of the reaction with the addition of HCI;

3 — the result of the reaction with the addition of NaOH.

triterpene saponins, especially expressed in the
variety «Rosie», tannins. The obtained research
results can be used in the development of a mono-
graph on the raw materials of this representative
or as methods of quality control of O. basilicum
raw materials.
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AHaroMivHe Ta ¢iTtoxiMiuHe gocaigxeHHs JucTkiB Ocimum basilicum (L.)

IInckinnens Ipuna, Maxuns Jlapuca

Hauionaneuuit Mennunuii yHiBepcuteT iMeHi O.0. boromonsis, Kuis, Ykpaina
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Pysklynets Iryna

E-mail: irynapisklinets.2002@gmail.com
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AKmyanbHicmb: 0OHUM 3 8ANCIUBUX Odicepen (DIMmOHYmMPIENMI8 (h1aBOHOIOH020 CNPAMYBAHHS €
oazunix (Ocimum basilicum L.). BecemamusHni ma 2eHepamugHi opeanu sikoeo Maiomse eipHi onii,
30Kkpema 1,8-yuneon, ecmpazon i eg2eHon, ackopOiHO8Y KUcIomy, bazamuti nieMeHmMHUll KOMIIEKC, d
MaKodC NONIEeHONbHUMU CHONYKAMU 3 AHMUOKCUOanmuoio oicro. baszunix, csiti anmuoxkcuoanmuui
NOMeHYial, peanizosye uepes Aanmoyianu y copmis 3 gioremosum aucmsam i hnasonoiou —y copmia 3
senenum. Pisenw ix nakonuyenus, sk i iHUUX 6i010214HO AKMUBHUX PEHOBUH, 3ATLENHCUMb 810 COPMY 00
AKO20 HANENCUMb POCIUHA, CIMYNEHA | CNeKMpPY OCEIMIeHOCMI, 801020CMI IPYHIMY Ma MIHEPAIbHO20
acusnenns (Ipicc O. I1., i m.0., 2019; Joshi RK, 2014, Trichopoulou, etc., 2000). Came momy nauty
yeazy NpuepHyiu 06a HAUNOnyIApHiui 6 YKpaini copmu 06a3unixy 3 3eieHum aucmsam «Jonniy
ma 3 ¢hionemosuu — «Po3iy ([lepocasnuii peccmp copmie pociuH, npuoamuux 0is NOWUPEHHS 8
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Yrpaini). Hawi oocnioscenns 6y10 30cepedricero Ha Mopghono2o-anamomivnux ma imoximiuHux
oocnidxcennsx nucms O. basilicum euweseadanoi cuposunu. /na peanizayii 0aHoi memu MiKpOCKONIIO
OYn0 8UKOHAHO 3a 00NOMO20t0 Memoouk JIDY. [pynu 6ionoziuno axmueHux peuosuH GU3HAYANUCH
3a 00NOMO2010 CMAHOAPMHUX AKICHUX peakyili ma 30ilcHI08anu npoyeoypy i3 BUKOPUCAHHAM
8UMS2I8, AOO WISIXOM HAHeceHHs. be3nocepedHbo Ha 3piszu. Bemanoesneno, wo aucku O. basilicum
copmig «/lonniy ma «Po3iy maioms psio cninbnux ma 8iominnux osnax. [ns o6ox copmie O. basilicum
XapakmepHa HAsBHICMb 00P308EHMPANbHUX, AMDPICIOMAMUYHUX TUCMKIB, OIAYUMHUX NPOOUXOBUX
anapamis ma 6icepiamuux 3an030K. JIlucmku 8i0pi3HAIOMbCA 34 KONbOPOM, (hOPMOIO KPAio TUCMKOBOT
NIACMUHKU, 0OpUcamu KiimuH 6epxXHboi enioepmu, HAsA8HICMI0 KIIMUH-i0io0nacmie 3 aHmoyiaHamu
y copmy «Po3ziy», snauennamu npoouxosux inoexcie. Ilpoouxosuii inoexc cmanogums 27,5+2,3% 0ns
copmy «Honniy ma 25,4+2,5% ons copmy «Posi». Buaeneno, wo aucms O. basilicum copmig «/[onniy
ma «Po3iy micmumob maxi 6i010214HO AKMUBHI, PEYOBUHU, AK aHMOYyianu, ¢rasoroiou, egipra onis,
MpumepneHosi Canorinu, ocoonuso supasiceri ¢ copmy «Po3ziy, maninu ma nonicaxapuou. Ompumani
pe3yibmamu 00CRi0NHCeHb MONCYmb Oymu BUKOPUCMAHT npu po3pobyi moHozpagii Ha cuposumy
0aH020 NPedCmMaBHUKA.

Kawuosi cioBa: anromiany, edipHa oiist, Ocimum basilicum, GiToHyTpieHTH, (IaBOHOI M.
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IHopiBHsIsIbHA edeKTHBHICTH HOBUX cXeM hapMakoTepanii
HeTskkol popmu COVID-19 3a nuHaMiK0I0 3HUKHEHHSI CHMIITOMIB
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'Kadenpa papmarrii HamionanbHOro yHiBepcHTETY 0XOpoHH 310poB’ st Yipainu im. [1.JI. Illynuka,
Kuis, Ykpaina

2KIT «BonuHchKa 001acHa KiTiHIYHA JiKapHs» BonuHcbkoi 06paau, JIyipk, Yipaina

3 1T «epxxaBuuii excneprauii nentp MO3 Ykpainmy», Kuis, Ykpaina

4Kadenpa opranizariii Ta ekoHOMikH (apmarrii HarioHaTsHOr0 MEAUIHOTO YHIBEPCHTETY
imeni O.0. boromonsisa Kuis, Ykpaina

S 1Y «HauionansHuit iHcTuTyT QTU3iarpii i mynsMoHomorii iM. @. I lnoBcskoro HAMHYVY», Kuis,
VYkpaina
Department of Pharmacy, Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine
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Anomauin: numanns nikysanus COVID-19 doci 3anuuaromovcs cCK1aoHo0 npooiemoro 8 yCboMy c6imi
yepes geNluuesHi eKOHOMIYHI 30UMKU CYCRITbCMBA 8 HACTIOOK UUPOKOT PO3NOBCI0OHCEHOCTI 3aX80PIOBAHHSL,
ocobnusicms ii nepebizy ma po3eumox ycKkiaonensb. Mema pobomu—eusHaueHHs KNiHIYHUX KiHYeux MmoyoK
mMa NOPIGHANLHUL AHANI3 e(heKMUBHOCIT HOBUX CXeM JIIKYB8AHHS aMOYIAMOPHUX NAYIEHMIB 3 HEMAICKUM
nepedicom COVID-19. Ilpoananizoeano 64 meduuni xapmu amOyIamopHux NAYiCHmMie 3 HEMINCKUM
nepebicom COVID-19. B 3anexcnocmi 8i0 8uKopucmanoi cxemu 1iKy8anHs 6ci nayicumu 6yau po3nooineHi
Ha 06i epynu, axi ompumyeanu inearayii AKK abo npomusipycHy mepanito KoMOIHOBAHUM Npenapamom
Hipuampengipom/pumonasipom. Egpexmusnicme xoxcHoi papmaxomepaneemuunoi anvmepramusu 0yno
3anpPONOHOBAHO BUIHAYAMU HA OCHOBI PempOCNEeKMUBHUX OAHUX NAYIEHMIB 30 MEPMIHAMU HOPMANI3ayii
KIIHIKO-1A00paAmMOpHUX NOKA3HUKI6 MA 3HUKHEHHS KIIHIYHUX CUMNMOMIE 3axeoprosanHs. byno
6CMAHOBIEHO NPABUIO, 30 AKUM 3HUKHEHHS CYKYNHOCMI 6CIX KAIHIYHUX CUMNIMOMIB 3AX60PIO6AHHSA 6 HOPMI
BU3HAUAIOMbCA AK KAIHIUHA Kinyesa mouka. byno ecmanosneno, wo 3acmocysanns AKK npuzeooums 0o
WBUOUI020 3HUKHEHHS KIIHIYHUX CUMNMOMIB, 0COONUBO V Nepuiull Mmuicoens NiKy8aHHs, Wo C8I04UmMb
npo 11020 WEUOKULL mepanesmuyHull epekm Ha nouamkosux emanax. Hipwampensip/pumonagip makodic
BUABUBCS ePeKMUBHUM Y 3MEHULEHH] CUMNIOMIB, ajle 1i020 egheKm NpossiaembCs NOCMYn080, 00CA2aYU
NOBHO20 NonecuwenHs mpoxu nisuiwe, Hixe y eunaoky 3 AKK. Mooenosanns ounamiku O0ocseHeHHs
KIHYeBO0I KAIHIYHOI MOYKU 30 3HUKHEHHAM 6CIX KIIHIYHUX CUMNIMOMIB 6KA3YE HA nNepesazy 8UKOPUCTAHHS
AKK nopisnsano 3 nipmampengipom/pumoHasipom 3 hapmaxoekoHoMIuHOI mouKu 30py, AKuo 000amKosi
BUMPAMU HA NIKYBAHHSA He NePesUyIoms 6apmicms MpboX OHIG JiKYBAHHSL.

Kurouosi ciioBa: COVID-19, edexTrBHICTB, KITiHIYHA KiHIIEBA TOYKA, (PapMaKOEKOHOMIKa
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Beryn

ITpoTsiroM OCTaHHIX POKIB CHCTEMa OXOPOHH
37I0pOB’sl CTHKHyJach 3 OaraTrbMa BHKJIMKaMH,
nop’sizanuMu 3 manngemiero COVID-19. Tinb-
ku npotsrom 2023 poky BOHa Ipu3Besa 10 IO-
Hax 769 MiNbHOHIB BUMAIKIB 3aXBOPIOBAHHA 1
OumeI HiX 6,9 MiNBIHOHIB cMepTeit (Qaseem, A.et
al.,2023). JlikyBaHHs 1H(}pi1KOBaHUX OCI0 Ta CTpHU-
MYBaHHS TIOIIMPEHHS 3aXBOPIOBAHHS 3aJIMIIIA-
€THCS B MPIOPUTETI CUCTEMH OXOPOHH 37I0POB’S
CHOTOJTHI, MIPX YOMY Oararo HaJii MOKJIATAETHC
Ha edeKkTHBHY BakiuHarito. HemomaBHe mocmi-
JDKEHHSI T0Ka3ano, IO IMyHi3allis HaceleHHS
nporu COVID-19 no3Bonuno BpsTyBaru Bin 14
710 20 MiJIbHOHIB JKUTTIB MiJl Yac MEpIIOro POKy iX
BripoBapkeHHs (Watson, O. J., et al., 2022). Bon-
HOYAC PO3MO/iI BAKIIMH y CBITI € HEPIBHOMIPHHUM,
a piBEHb OXOIJICHHS Ta €)CKTHUBHICTh BaKIIMHAIIIT
MOK€ 3MEHIIIUTHCS 3 9aCOM, TOMY 3Ha9HI peCypcu
HaIpaBJICHI TaKOXX Ha PO3pPOOKY Ta BIPOBAKCH-
HS €()eKTUBHUX MPOTUBIPYCHUX MPENaparis.

Ha nmanuii MOMEHT €IMHUM TPOTHUBIPYCHUM
MpernaparoM, PEeKOMEHJIOBAHUM JJisi JIIKyBaHHS
MAIIEHTIB 3 JIETKUM Ta CEPEeIHBOTSIKKUM Tepe-
6irom COVID-19, € nipmarpensip/putoHasip. B
yMOBaxX 0OMEXEHOI KiJIbKOCTI €TIOTPOIHUX Ipe-
napaTiB akTyaJbHUM 3aJIUIIAE€THCS MOIIYK HOBUX
Oe3mneynux 3aco0iB 3 MPOTUBIpyCcHOIO aiero. [1o-
PSI 3 UM OJHUM i3 IMEPCIICKTUBHUX HATPSIMKIB
€ JIOCHIIKEHHSI MPOTUBIPYCHOI AaKTUBHOCTI Bi-
JIOMUX TIperapariB Ta BU3HAYCHHS HOBHUX Tepa-
NMeBTUYHUX miaxoxiB fo jikyBanHs COVID-19.
B 1upoMy BiJHOIIEHHI, MOXE 3aCIyroBYBaTH
Ha yBary Mmpernapar aMiHOKarpoOHOBOI KHUCJIOTHU
(AKK), mst sikoro Bke JIOCHIDKeHa Ta BHUSBIIC-
Ha NPOTUBIPYCHA i MO BIJHOIIEHHIO JI0 Bipy-
cy rpuny (Serkedjieva, J. et al., 2010). Hocmi-
JDKEHHSI in Vitro MoKa3ajiu HU3bKY TOKCUYHICTh
Ta MPUTHIYEHHS penponykiii Bipycy. Lle Bkazye
Ha MOTEHLIaJ JUIsl HOJAJIBIIUX JOCTIIKEHb MTPO-
tuBipycHux BiactuBoctet AKK y kimiHIYHHX
nocmipkenaax (J3w06muk, I. B., ta iH., 2021,
Dziublyk, I. V., et al., 2023).

3 omsiay Ha 3pocTarody Bary (hapmaxkoTeparnii
KOpOHaBIpyCHOI 1H(eKuii (papMakoeKOHOMIUH1
JOCII/HPKEHHSI TEXHOJIOTIN JiKyBaHHS MAI[i€HTIB
3 COVID-19 cratorp Bce Oibll aKkTyalbHUMHU
JUIE ONTHMAJIBHOTO PO3MONLTY PECypciB OXO-
ponu 310poB’ss. OCTaHHI JOCTIKEHHS METOIIB
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aikyBanHs COVID-19 y CIIA BUKOPHUCTOBYIOThH
METOJl «BHTPATU-C(PEKTUBHICTHY Ui MaKCHMi-
3al1ii comiaJbHOro J00poOyTY Yepe3 IHCTPYMEHT
uinoytBopeHHs (Kelton, K., et al., 2022). ITlo
MIpl BIPOBA/UKEHHS PI3HUX MEAMYHUX TEXHO-
JIOT1 BaKJIMBO PO3YyMITH HE3aJIeXKHI Ta CHHEP-
riydl e(eKTH MOTCHI[IHHUX METOJIB JIIKyBaHHS
COVID-19, 100 BU3HAYNTH HAUBaKJIMBIII KOM-
MIOHEHTH TIPH aHaji31 Pe3yNbTaTiB KIIHIYHUX J10-
CIIJDKEHBb JUIS TOAAJBIIOro (apMakoeKOHOMIU-
HOTO MOJICTIOBaHHS.

KniniuHi KiHIEBI TOYKH, HANIPUKIIAA, CMEPT-
HICTh, TPUBAJIICTh NepeOyBaHHS B JIKApHI, TSHK-
KiCTh 3aXBOPIOBAaHHS TOLIO € KIFOUOBHMH JIJIS
NPUMHATTA HaWKpalMX pillleHb LIOA0 BEACHHS
MAIIE€HTIB Ta MOXYTh PO3TIIAIATUCS K dhopMalTi-
30BaHMM CIOCIO BUMIPIOBaHHS BIUIMBY JIIKyBaH-
Hs Ha T€, SIK MaIli€EHT MOYYBAETHCS Ta PYHKITIOHYE
(Grigore, B., et al., 2020). Lle¥i BB 3a3BUYait
BUpaXaeTbes y (opMi mokpaiieHHs abo morip-
IICHHS CTaHy 310poB’s. KiiHiuHI KiHIIEBI TOUKH,
10 BUKOPUCTOBYIOTHCS JUIS OLIIHKH BIUIMBY, Ma-
I0Th OyTH YiTKO pEJIEBAaHTHHMH JIO JOCIiIKyBa-
HOTO 3aXBOPIOBAHHS, MATOJIOTIYHOTO CTaHy abo
pouecy, MaloTh OyTH YH1()IKOBaHUMHU, KITHIYHO
3HAUyIUMH, YyTJIMBUMU Ta BUZHAHUMHM NPAKTH-
KYIOUUMH JIKapsAMU. 3 ONIAAY Ha 1€ 3aIUILAETh-
CSl aKTyaJbHUM IHUTAaHHS BU3HAYEHHS KJIIHIYHUX
KIHLEBUX TOYOK NP MOPIBHAHHI TEXHOJOT1H Ji-
KyBaHHS aMOYJIaTOPHUX MAIl€HTIB 3 HETSHKKUM
nepebirom COVID-19.

Mera

[TopiBHsuIbHUE aHami3 €(EKTUBHOCTI HOBUX
CXeM JIIKyBaHHs aMOyJaTOpHUX MAIll€EHTIB 3 He-
TsoKkkuM miepedirom COVID-19 3a guHamikoro
3HUKHEHHS CYKYITHOCTI KJIIHIYHUX CUMIITOMIB.

Marepiaau i MeToau

BxigHuMu gaHUMU IS JOCHIDKEHHS Oyiau
MEAWYHI KapTH 64 TaIli€HTiB 3 KIIHIYHUMHU
cUMITOMaMu HeTspkkoro mnepebiry COVID-19,
AK1 JIKyBajucs amMOynaTOpHO MiJ HAIVISIOM Jii-
kapiB KII «BonuHcpka obnacHa KiiHIYHA JiKap-
HsD»» BommHCcbKO1 00mpanu 3 oceHi 2022 poky mo
BecHy 2023 poky. [larieHTiB BKJIFOUaIu B A0CII-
JOKSHHS JTUIIE 332 YMOBH iX JTOOPOBUIBHOI 3T0U
3 METOI0 Ta 00’€MOM 3aIUIaHOBAHUX OOCTEKEHb
1 HEOOXIAHICTIO MPU3HAYCHHS aHTHIH(EKIIHHOT
Tepamii 13 ypaxyBaHHSAM PU3UKY BUHUKHEHHS M10-
O1YyHMX e(EeKTIB.
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Kputepii BKITtOUYEeHHS B TOCIIKCHHS OyIH:
MmianmUcaHHs 1HOOPMOBAaHOI 3roAu TMAaIliEHTOM,
MamieHTd BiKOM crapmie 18 pokiB, mallieH-
i 3 JserkuM nepebirom COVID-19 mo mika-
a1 BOO3 nue Oinbmie 3 OaniB, MAIi€HTH K1 HE
noTpeOyBaiy OIaTKOBOTO KHCHIO, TPUBATICTh
3aXBOPIOBaHHS HE OLIbINE 5 JHIB Bij MOYATKY
nepmux cumnTomis, nosutuBHuid [1JIP ta abo
ekcrpec-tecT 10 SARS-CoV-2, pusuxk Tpom0O0-
3y 3a mkanoro [1amya menie 4 6aniB, IPUXUITb-
HICTb 10 JIIKyBaHHS, B TOMY YHCJI1 IHFaISIIHHOT
HeOynai3epHoi Tepariii, a TaKoXX MOXKJIUBICTh
3alIOBHEHHS! OMUTYBAJIbHHUKA MPOTATOM YChOTO
MepioAy JIiKyBaHHS.

Kpurepii BukiroueHHs: mepeodir 3aXxBOprOBaH-
g COVID-19 no mkani BOO3 4 6anu ta 6i1b-
11e, BiICYTHICTb Ja00OpaTOpHOTO MiATBEPIKEHHS
COVID-19, pusuk Tpombo3y no mkaini [lagya 4
6anu Ta OibIIe, KIIiHIYHI Ta Ta00paToOpHi 03HAKU
HUPKOBOI HEJOCTATHOCTI, MOTpeda B JOIATKOBO-
My KHCHI, MOPYIIEHHsS (QYHKIII MEYIHKH Ta HU-
POK TSDKKOTO CTYIEHsI, OTHOYACHE 3aCTOCYBAHHS
TpenapariB, KJIIpeHC SAKUX 3aJISKHUTh BiJl i30dep-
meHty CYP3A Tta mpemnapariB sKi € CHIBHUMHU
inaykropamu i30pepmenty CYP3A, BiACYTHICTh
MPUXHIBHOCTI A0 Oy/1b-SIKOTO JIIKYBaHHS.

ba3zoBe miKkyBaHHS MaLli€HTIB MPOBOIHIOCS
srigHo 3 [Iportokonom «Hamanus meaumyHoi A0-
MTOMOTH JUTS JTIKyBaHHSI KOPOHABIPYCHOI XBOPOOH
(COVID-19)», 3arBepmxenum Hakazom MO3
VYkpainu Ne 762 Bin 02 kBiTHs 2020 poky (y pe-
nakuii Hakazy MO3 Vkpainu Ne 913 Bix 17 tpas-
Ha 2023 poky). BoHo BKkIIOYanio craHmapTHI
TEpareBTUYHI 3aX0/I1 3aJIEKHO BiJ] TSHKKOCTI I1e-
pebiry 3axBOpPIOBaHHS, 30KpeMa 3aCTOCYBaHHS
MPOTUBIPYCHUX MpenapaTiB, aHTHUKOAryJIsHTIB,
KOPTUKOCTEPOIiB Ta 1HIINX JIKapChKUX 3aC00iB.
JocaixeHHss e€(eKTUBHOCTI aJbTEPHATUBHOTO
METO/y JIKyBaHHS, a caMe 3aCTOCYyBaHHS i1HTa-
JSIIIHHO aMiHOKapOHOBOI KUCIOTH Oylno CXBa-
JIeHO KoMiciero 3 nuTtaHb etuku npu Y HIDII
imeH1 @.I. SInoBchKoro 3rimHO 3 I'enbciHChKOIO
neknapaiiero «ETHYHI NpUHIMNHM MEIUYHUX
JOCIIDKeHb 3a YYacTio JIiofei» Ta «3araib-
HOIO JIeKJIapalli€lo mpo Ol0eTHKY Ta mpaBa JIo-
muan (FOHECKO)» (mportokon Ne 1/2022 Bin
04.05.2022p.).

B 3anexHOCTI Bii BUKOPHCTAHOI CXEMHU JIIKY-
BaHHSI BC1 MaieHTH OyJy pO3MOICH] Ha JBi Tpy-
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¥ 32 MPUHIKIIOM paHAoMi3amii 3 BUKOPUCTAH-
HSM METOJy BUIIQJIKOBOTO PO3IOALTY IMAIli€HTIB.
e 3a6e3neuniio piBHOMIPHUNA PO3MOALT XBOPUX
MDK TpylmaMH Ta JO3BOJIHIIO 30epertu pempe-
3CHTAaTUBHICTh KOHTPOJIBHOI TPYIH HABITH MICTS
MO>KJIMBOTO BUJTYYEHHS YACTUHH TAlli€HTIB.

[Mamientu 1-i rpynu (n = 33) oTrpumyBaiu
IHraxsiiHo amiHokanpoHoBy kucioty (AKK)
yepe3 KOMIIpeCOpHMH iHransarop (HeOynaiizep)
y BursiAl HeOyn mo 2 mi (50 mr/mi) 3 pa3u Ha
00y Ha MpOTs31 7 AHIB Ta HECTEPOiTHUIA MTPOTH-
3ananbHui npenapar (HII3IT) I6ynpoden 400 mr
3a moTpeboro (Ipu MiABUIIEHHI TeMIEpaTypu
Tiya Outeine 37.8 °C, 10MOTI B TiJ11 Ta OOJTLOBOMY
CHUHJIPOMI).

[Tamientn 2-i rpynu (n = 31) orpumyBanu
MIPOTUBIPYCHY TepaIlir0 KOMOIHOBaHHMM TIperapa-
TOM HipMaTpenBipOM/pUTOHABIPOM, MO 3 TabieT-
ki (2 Tabnerku HipmarpenBipy Ta | Talmerka
pUTOHaBIpY) 2 pa3u Ha J00y Ha MpoTs3i 5 IHIB
ta HII3II I6ynpoden 400 mr 3a morpedoro (ipu
HiABHUINEHHI TemreparypH Tina oineiie 37,8 °C,
JIOMOTI B T1J11, 60JIbOBOMY CHHAPOMI).

B xomi pocnipkeHHs KIIHIYHY €(QEeKTUB-
HICTh (apmakoTeparii BU3HA4YaJId 3a pe3yJibTa-
TaMH aHaIi3y KOMIUIEKCY KJIIHIYHUX CHMIITOMIB
3 ypaxyBaHHSM KpHUTEpIiB, siKi HaBeJeH1 B €Bpo-
neichKoMy MOCIOHUKY 3 KJIIHIYHOT OLIHKY aHTH-
MIKPOOHHX JIIKapChKHX 3aCO01B.

EdexrtuBHicTh KOXHOI (papmakoTepaneBTHY-
HOI aJbTepHATUBHU OYJI0 3aIIPOIIOHOBAHO BH3HAYA-
TH Ha OCHOBI PETPOCTICKTUBHUX JIAHUX MAIlI€HTIB
3a TepMIHaMU 3HUKHEHHS KJIIHIYHUX CUMITOMIB
(puc. 1) (Conosiios, C. O., Ta iH., 2024).

Taki maHi € HEHTPAJIbHUMH JJII BU3SHAYCHHS
KIHIIEBUX KIIHIYHMX TOYOK B JIOCIIHKYBaHO-
My mpoiieci ¢apmakoTeparnii Ha OCHOBI MPOCTOT
MOJIeNi 3 IBOMa CTaHaMU: 3aXBOpIOBaHHA (S) Ta
onyxaHHsi (H) Ta BU3HAYeHHSAM HMOBiIpHOCTEH
OIy>KaHHS 32 3HUKHEHHSIM KJIIHIYHIX CHMIITOMIB
(puc. 2).

3amponoHOBaHa MOJIENb Tepeadavyae 3MiHy
YacTKH NAaIieHTiB (S) 13 yacoM, a OTKe JJO3BOJISE
BU3HAYUTH PO3MOAUT TEPMIHY 3HUKHEHHS BCIX
KJIIHIYHUX CUMIITOMIB (X):

X={X.X,,..X,}.

s n

(1)
OkpiM TOTO, KOKHUM KIIIHIYHO-JIa00OpaTop-
HUN TMOKa3HUK X; y OyAb-KUII MOMEHT dYacy
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Puc. 1. [lunamika K1iHIYHOTO POQiNto NauieHTa
3 COVID-19

TTarfieHTH 3 JErKUM
nepedirom COVID-19
3 MPOSIBOM OJTHOTO
Yy OUIBIIE KIIHIYHOTO
CUMIITOMY, S

ITarienTy,
IO Oy XKaJn
(0e3 kITiHIYHUX
cummtomiB), H

Puc. 2. KonnenrtyansHe MofaHHs TUHAMIKA
OJTy’KaHHSI 32 3SHUKHCHHSM KIIIHIYHUX CUMIITOMIB

MO’Ke HaOyBaTH JIMIIE JBOX YHIBEPCAJIbHUX 3HA-
4yeHb: HoOpMa (V) abo He Hopma (NN):

X e{N,NN}, 2)

Ile BMarae BCTAaHOBIICHHS €JMTHOTO MIPaBUIIA,
3a SIKUM BH3HAYA€THCA KIIIHIYHA KIHI[EBA TOYKA.
Tak, kITiHIYHO €(PEKTUBHUM JIIKyBaHHS BBaXKaJIH,
SIKIIO TIOBHICTIO 3HUKAJIM CUMIITOMHU Ta Jabopa-
TOPH1 O3HAKH 3aXBOPIOBAHHS.

BusHaueHa Ha OCHOB1 PETPOCHEKTUBHHUX
TAHUX 3MIHA YaCTKHU IAI€HTIB 3a KOKHUM KJIi-
HIYHUM CHMIITOMOM J03BOJIsIJIa MPOBECTH MO-
JIeTTIOBAHHS JUHAMIKA HOpMaTi3allii CyKyIHOC-
Tl KIIHIYHAX CUMITOMIB Ha OCHOBI CIrMOITHOL
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¢dbyukii 3araneHoro Bunsigy (Huang, Y., et al.,
2020).

3)

ne f,(¢) — 9acTka MaImi€eHTiB 3 7-TUM KIIIHIYHUM
CHMIITOMOM B 4aci;

hn1, hy> — MapamMeTpu MOAEII;

t —4ac, aHi.

Pesynbraru

BiamoBigHO 10 KpUTEPiiB BKIIOYEHHS B JI0-
CIIPKCHHSI YC1 MAIEHTH 10 TIOYaTKy JIIKyBaHHS
Manu Jierky ¢popmy COVID-19. Jlns nocsrHeHHs
METH JOCIIJDKEHHS y MaIlieHTiB 000X rpym Oyna
MPOBEJICHA OLIHKA AMHAMIKU 3arajJbHOr0 CTaHy
Ta OCHOBHHX KJIIHIYHHUX CHUMIITOMIB 3aXBOpIO-
BaHHs Ha 1-H, 3-i, 8-if Ta 14-i1 nenp cnocrepe-
skeHHs (puc. 3-4).

O6uABI rpynu Mali€HTIB MaJld Pi3HY JHUHA-
MIKy KJIHIYHMX CHMITOMIB MpOTIroM 14 nHiB
cnoctepeskeHHs. [louaTkoBi AaHi MOKa3aiH, M0
B MEpIIMKA JIeHb Ipyla MAIli€HTIB, IO OTPUMY-
Baja JiKyBaHHs 13 3actocyBaHHsM AKK, mana
Bulluil piBeHb kanuio (81,8%), Oomo y ropii
(93,9%), ta 3akmageHocti Hoca (93,9%), mo-
PIBHSIHO 3 TPYIOIO MALi€HTIB, SAKi OTPUMYBAJIN
HipMmarpenBip/putonasip, (93,5%, 96,8%, Ta
87,1% BinnosigHo). [IpoTdarom mepumx TpboOX
THIB criocTepexenHs rpymna jikyBanHs AKK mo-
Kaszajia 3HauHEe 3HIKEHHS INPOSBIB KalUIo (10
75,8%), 6omto y ropri (mo 57,6%), Ta 3aknane-
HocTi Hoca (10 81,8%), Toxi sIK y rpymi JIIKyBaH-
HSl HIpMaTPeIBIpOM/PUTOHABIPOM IIi CUMIITOMH
3aJIMIIATKICS BUCOKUMH: Kamenb — 93,5%, Oinb y
ropm — 71,0%, 3aknaaenicte Hoca — 74,2%. Ha
BOCHMUH JICHb CIIOCTEPEIKEHHS B TPy JIIKyBaH-
H1 AKK npogoBxuinoch 3MEHILIEHHST IUX CUMII-
tomiB: Kamens (33,3%), 6inp y ropmi (21,2%),
3aknazeHictb Hoca (42,4%), mo Oyno Bulle B
MOPIBHAHHI 3 TPYIOIO, /1€ 3aCTOCOBYBAJIM HIp-
MaTpeNBip/pUTOHABIpP, NI€ BiAIMOBIAHI MOKAa3HH-
ku cknagamu 83,9%, 22,6%, ta 48,4%. Ha 14-i1
JeHb crioctepexenHs rpyna 3 AKK npoposxuina
3MEHILIEHHSI CUMOTOMIB: Kamenb (24,2%), Ou1b
y ropm (9,1%), 3aknmaaenictb Hoca (30,3%),
TOJI SIK B TPyl 3 HipMaTpeIBipOM/pUTOHABIPOM
CHUMIITOMH 3aJIMINAIUCS BUCOKMMH: Kallelb —
45,2%, 6116 y ropai — 12,9%, 3akmaneHicTs Hoca
— 35,5%. Takum unHOM, X0Ya rpyTa MAIli€HTIB,
o orpumyBana AKK, mana Bunuii nouaTkoBui

1
SO =7

+ e(hnl_hHZ't)
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Puc 3. Ilunamika kniHiuHUX cuMnToMiB B 1-i rpymi xBopux (3acrocyBanns AKK)
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W3 neHb

B3 menp 14 meHn

Puc 4. lunamika KIiHIYHUX CHMITOMIB B 2-i IpyIi XBOpUX (3aCTOCYBaHHS HIpMaTpPENBipy/pUTOHABIPY)

piBeHb CHMITOMIB, BOHA BHUSIBWJIA MIBHJIIIE TO-
JIETTIICHHS, HA BIIMiHY BiJl TPYIH MAIli€HTIB, SIKi
JKyBaJIMCh HIpMaTpeIBipOM/pUTOHABIPOM, Jie
CUMIITOMH 3JTAIIAJIMCS Ha BUCOKOMY PiBHI IIPO-
TroM 14 mHiB.

Bu3HaueHa Ha OCHOBI PETPOCTICKTHBHHUX
MaHUX 3MIHA YaCTKH ITAIlI€HTIB 32 KOKHUM KJIi-
HIYHUM CHMITOMOM JI03BOJISUIa NPOBECTH MO-
JICNIIOBaHHS AMHAMIKK HOpMai3amii CyKymHOC-

Ti KJIIHIYHMX CHMIITOMIB, a OTXK€ 1 KJIIHIYHHX
KIHIIEBUX TOYOK, HA OCHOBI CIrMOinHOI (QyHKIIT
(puc. 5).

Pesynpratn mpoBeneHOTO MOAETIOBaHHS TI0-
KasaJid, [0 B MEPIII AHI JTIKyBaHHS OOUBI TPyITH
XBOPHX HE JICMOHCTPYBAJIA 3HUKHEHHS CHMIITO-
MmiB. [Ipotsirom nepmux 10 gHIB crocTepexkeH-
HS B 000X rpynax He CIOCTEpIraiocs 3HaYHOTO
MOKpAILEHHS, 10 MOXE CBIAYUTH HpPO Te, 10
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Puc 5. lunamika KIIiHIYHIX CUMOTOMIB B 2-i rpyTii XBOpUX (3aCTOCYBaHHS HIpMaTpeJIBipy/puTOHaBipy), %

el mepiox HEOOXiMHWA IS HAKONWYCHHS aK-
TUBHHMX PEYOBUH Yy OpraHisMmi abo Il 1MoYaTKy
tepaneBTUYHOTO edexty. 3 10-ro mo 15-ro mus
cnocrepexennss B rpymi AKK cnocrepiranocs
UIBUJIKE 3HUKHEHHS CUMNTOMIB. BicoToK 3HUK-
HEHHsI cCUMIITOMIB 301bIyBaBcs 3 1% 10 94%,
TOAL SIK Y TpyMi JIKyBaHHS HipMaTpesBipoM/pHu-
TOHABIPOM II€H MOKa3HWK 3POCTaB IMOBLILHIIIE:
3 1% no 26%. Ha 14-ii nenp mixyBanHs AKK
mocsario 78% 3HUKHEHHS CHMIITOMIB, TOII SIK
HipMaTpenBip/pUTOHaBip nokaszas aumie 8%. Lle
BKa3ye Ha Te, 1o AKK Moxe Maru OUTBI MIBHI-
KW MOYaTKOBUH €(EeKT y 3MEHIIEHHI CHMIITO-
MiB. Y cepeaHiil mepiojl ClIOCTepeKEHHS y TPyl
AKK cnoctepiranocs Maike MOBHE 3HUKHEHHS
cumnTomiB Ha 16-i1 nenb (99%), Tomi K B Tpy-
M1 JIKyBaHHS HipMaTpeIBipOM/pUTOHABIPOM J0-
CSITHEHHSI TaKOTO X PE3yJbTaTy CHOCTEPIiranaoch
nuiie Ha 19-ii gens. Lle miarBepmxkye, mo AKK
Jll€ MBUAIIE B KOPOTKOCTPOKOBIN MEpPCHEKTHUBI,
ajie HipMaTpemBip/pUTOHABIP MOKa3zye e(eKTHB-
HICTh y TPOXH JIOBIIOMY TepMiHi. Y (iHaIbHIN
(a3zi ciocrepexeHHs 3 21-ro o 28-it 1eHb 00u-
nBi rpynu gocsru 100% 3HUKHEHHS] CHMITTOMIB
Ha 20-ii menb. Ile cBiguuTh Mpo edEeKTHBHICTH
000X TIIXOIIB O JIIKyBaHHS y JOBIOCTPOKOBIi
nepcrekTuBi. MenianHe 3HadenHs (50% maitieH-
TiB 0€3 KJIIHIYHUX CUMIITOMIB) B TPYIIi JTIKyBaHHS
AKK 3a KJIIHIYHOIO KiHIIEBOIO TOYKOIO OYyJI0 J0-
CSATHYTO Ha 13-ii 1eHb JiKyBaHHS, a B IPYyMi JiKy-

BaHHs HipMaTpesBipoM/pUTOHABIpOM — Ha 16-i
JIEHb JIIKyBaHHS.

O0roBopeHHst

B minomy, 3actocyBanns AKK nemoncrtpy-
BaJIO MIBU/IIE MOYATKOBE 3HUKHEHHS KIIHIYHUX
CHUMIITOMIB, 0co0mmBo y nepion 3 10-ro mo 15-i
JIeHb JIIKyBaHHS, 110 BKa3y€ Ha 11 MBUIKUI Tepa-
MEeBTUYHUHN €(DEKT Y KOPOTKOCTPOKOBI MEPCTICK-
tuBi. HipMarpenBip/puToHaBip Takox e€(eKTHB-
HUH y 3HUKHEHH] KJIIHIYHUX CUMIITOMIB, aJie HOro
TEpaneBTUYHUIM e(EeKT MPOSBISETHCS MOCTYIO-
BO, JIOCATAIOYH ITOBHOTO 3HUKHEHHS CHMIITOMIB
tpoxu mizHime, Hix AKK. ¥V migcymky, oOuasi
JKyBaJIbHI TEXHOJIOT1I € €()eKTUBHUMHU, OCKLIb-
ku pocsararors 100% 3HUKHEHHS CHMIITOMIB 10
20-ro aus mikyBanHs, npote AKK nie mBuame
Ha TIOYATKOBHX €Tarax JIKyBaHHS.

BuBueHHS AUHAMIKM JOCATHEHHS KIHIIEBOI
KJIIHIYHOT TOYKHM SIK OCHOBM KIIIHIYHOI edek-
TUBHOCTI € OCHOBOIO JUISI ITOJAJBIINAX (papMaKo-
E€KOHOMIYHUX JIOCITI/KEHb JIIKyBaHHS XBOPHUX 3
HeTsDKKUM Tiepebirom mepebiry COVID-19. 3a
[IUX YMOB, JUUISl BUPIIICHHS HACTYITHOTO 3aB/IaH-
HSI JOCIIIKEHHS — BUABJICHHS HAWOLIBII OITH-
MaJIbHO1 cxXeMHU JiiKkyBaHHsI xBopux Ha COVID-19
3 ypaxyBaHHSIM (apMaKOCKOHOMIYHUX aCIEKTIB,
paIlioHaTbHO 3aCTOCYBAaTH METON «MiHiMi3arlii
BapTOCTI». Pe3ynprar Takoro aHaigizy IpHBOIUTH
JI0 BUCHOBKY, 1110 3acTocyBaHHs AKK € momiibHi-
IIMM 3a HipMaTpesBip/pUTOHABIP, SKIIO 10JATKO-
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Bl BUTpATH Ha JIKyBaHHS HE MEPEBUILYBaTUMYTh
BapTOCTIi 3-X JIHIB JIIKyBaHHS.

BucHoBku

3 oAy Ha 3pocTarody Bary dapmakoTepaii
KOpOHaBIpyCHOI iH}eKil, (papmMakoekOHOMIUH1
JOCIIJPKCHHSI TEXHOJIOTIN JiKyBaHHS MAI[i€HTIB
3 COVID-19 crarorp Bce Oiibll aKkTyalbHUMHU
JUISL OTITUMAJIBHOTO PO3MOJIITY PecypciB 0XOpo-
HU 370pOB’sl. 3anporOHOBAHO MIPABUIIO, 32 SIKUM
KJIIHIYHO €(EeKTUBHUM JIIKYBaHHS BBa)alH,
SKILIO TOBHICTIO 3HUKAJIM CUMITOMH Ta jabopa-
TOPHI O3HAKU 3aXBOPIOBAHHS, a 3HUKHEHHSI BCIiX
KJIIHIYHUX CUMITOMIB BU3HAYA€ThCA K KIIIHIUYHA
KiHLIeBa TOYKa A (PapMaKOEKOHOMIYHOIO [0-
CJT1IKCHHSI.

HocmipkeHHs, Mo 0Oa3yBaJiocs Ha aHami3i
MEIUYHUX KapT 64 amOylaTOpHUX MAIli€HTIB 3
KIIHIYHUMH CHUMIITOMaMH HETSDKKOTO Tepe0i-
ry COVID-19, n03Bonuio BU3HAYUTH KIIHIYHY
edektuBHicTh 3actocyBaHHs AKK abGo Hipma-
TpenBipy/puTOHaBIpy. byno BCTaHOBIEHO, IO
3actocyBanHss AKK npu3BoauTh A0 MIBUAIIOTO
3HUKHEHHSI KJIIHIYHMX CHUMIITOMIB, OCOOIHBO Yy
MEepIINi THKIEHb JIKYyBaHHS, 1[0 CBIAYUTH MPO
HOTro MIBUJIKUN TEpaneBTUYHUHN e(eKT Ha 1moyar-
KOBHUX eTamax. HipmarpenBip/puToHaBip Takox
BUSIBUBCSL €(EKTHBHUM Yy 3MEHIICHHI CHMIITO-
MiB, aje HOTo €(EeKT MPOSBISIETHCS MOCTYIIOBO,
JOCSITal0YM [TOBHOTO MOJIETILEHHS! TPOXHU Mi3HI-
me, HiK y Bunaaky 3 AKK. MogentoBanus nu-
HaMIKH JOCATHEHHS KIHIIEBOI KIIHIYHOI TOYKH 3a
3HUKHEHHSIM BCIX KIIIHIYHHUX CHMIITOMIB BKa3ye
Ha mepeBary BukopuctanHs AKK mopiBHSHO 3
HipMaTpesIBipOM/pUTOHABIPOM 3 (apMaKOEKOHO-
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MIYHOT TOYKH 30Dy, SKIIO TOIaTKOBI BUTPATH Ha
JIIKyBaHHsI HE ITEPEBUIYIOTh BapTICTh TPHOX JHIB
JiKyBaHHS.

DinaHCyBaHHA

JlaHe nocmipKeHHS. HE OTPUMAJIO 30BHINTHBO-
ro (piHaHCYBaHHSI.

Konduiikr inTepecis

ABTOpH 3asBJISIOTH TPO BiJCYTHICTH IOTEH-
LIHHUX Ta IBHUX KOH(JIIKTIB IHTEPECIB, OB’ A3a-
HUX 3 PYKOIIFICOM.

3rona Ha nmyOJikanio

Bci aBropu mpounTanu i CXBaJWIM OCTaTOY-
HUU BapiaHT pykomucy. Bci aBropu manu 3romy
Ha MyOJIKaIlil0 IbOTO PYKOIIHCY.
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Abstract: the treatment of COVID-19 remains a challenging issue worldwide due to the huge eco-
nomic losses to society as a result of the disease s widespread prevalence, peculiarities of its course and
complications of its development. The purpose of the work was comparative analysis of the effectiveness
of new treatment regimens for outpatients with mild COVID-19. 64 medical charts of outpatient diseases
with a mild course of COVID-19 were studied. Depending on the treatment regimen used, all patients
were divided into two groups that received inhaled ACEs or antiviral therapy with the combination drug
nortrelvir/ritonavir. The efficacy of each pharmacotherapeutic alternative would be determined on the
basis of retrospective data for the timeframe of normalisation of clinical and laboratory parameters. A
rule was established that the set of all clinical and laboratory parameters in the normal range is consid-
ered as a clinical endpoint. It was found that the use of ACC treats the disease until the rapid disappear-
ance of clinical symptoms, especially in the first treatment, which works on its rapid therapeutic effect
in the initial stages. Nirmatrelvir/ritonavir has also been shown to be effective in reducing symptoms,
but its effect is incremental, reaching full relief slightly later than in ACC. Modeling of the dynamics of
reaching the clinical point of elimination of all clinical symptoms indicates a pharmacoeconomic ad-
vantage of the use of ACC over nirmatrelvir/ritonavir, if the additional costs of treatment do not exceed
the cost of three days of treatment.

Keywords: COVID-19; Therapeutics; diagnosis; Pharmaceutical Preparations; Pharmacoecono-
mics, efficacy, clinical endpoint.
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The role of pharmaceutical care in the use of rifaximin for
the treatment of diarrhea
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Abstract: the management of diarrhea represents a prevalent issue within the realm of healthcare.
Rifaximin is recommended to treat traveler's diarrhea and irritable bowel syndrome. At the same time,
it is important to rationally use an antimicrobial drug to prevent the development of antimicrobial re-
sistance. Aim: to evaluate the role of pharmaceutical care in using rifaximin to treat diarrhea, based on
a questionnaire. A questionnaire survey was done among 55 pharmacy professionals and 42 pharmacy
visitors regarding the dispensing and use of rifaximin for diarrhea treatment. The survey of pharmacy vis-
itors revealed that rifaximin was used for the treatment of small intestinal bacterial overgrowth syndrome
(32 cases), traveler's diarrhea (7 cases), and irritable bowel syndrome with diarrhea (3 cases). Patients
did not undergo stool culture before rifaximin prescription, which could have prevented antimicrobial
resistance and ruled out other causes of diarrhea. It was found that 14% of respondents reported improve-
ment the next day, while 83.3% reported improvement within three days. Pharmacists can educate visitors
about the importance of completing the treatment course. Five percent of respondents reported nausea as
an adverse reaction. Pharmacists dispensed rifaximin for the treatment of diarrhea in adults almost three
times more often than in children. The tablet form of the drug was used in 94.5% of cases, while the oral
suspension was used in 5.5% of cases. The majority of pharmacy visitors (89.0%) received rifaximin with
a doctor s prescription, and 10.9% without a prescription, which emphasizes the importance of pharma-
ceutical care to prevent irrational use of the drug. The results of the study show that 92.7% of pharmacists
provide recommendations on the safety of rifaximin use, and 78.2% recommend abstaining from alcohol
during treatment. Only 21.8% of pharmacists warn about the possible staining of urine, which can cause
concern for patients. The majority of pharmacists (89.1%) systematically ask women about possible preg-
nancy, which indicates their awareness of safe pharmacotherapy. Pharmacists also clarify the simultane-
ous use of rifaximin with other drugs: 32.7% ask about taking oral contraceptives, 7.3% — antiarrhythmic
drugs, and 3.6% — warfarin. mailto:https://meshb.nlm.nih.gov/record/ui?ui=D002648Pharmacists can
enhance the effectiveness of rifaximin treatment by preventing its uncontrolled use, emphasizing the im-
portance of completing the treatment course and informing about possible adverse reactions. When pro-
viding pharmaceutical care to visitors taking rifaximin, pharmacists should educate them about potential
changes in urine color. Additionally, pharmaceutical workers advise women taking oral contraceptives to
use additional contraceptive methods while taking rifaximin.

Keywords: Rifaximin; Diarrhea; Pharmaceutical Services; Anti-Bacterial Agents; Drug Resistance;
Bacterial.
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Introduction

The pursuit of effective treatments for diarrhea
constitutes a significant objective in the fields of
medicine and pharmacy. Both experimental and
clinical studies are evaluating the efficacy of ri-
faximin, a broad-spectrum antimicrobial agent,
across various etiologies of diarrhea (Fan et al.,
2022; Lacy et al., 2023 ). Rifaximin inhibits pro-
tein synthesis in bacteria by binding to the B-sub-
unit of DNA-dependent RNA polymerase. It was
shown that the drug also activates the pregnane
X receptor, which contributes to the suppression
of the transcriptional nuclear factor (NF)-kB in
inflammatory bowel diseases (Robertson and Na-
galli, 2024). International and Ukrainian recom-
mendations indicate that rifaximin is an effective
treatment for traveler’s diarrhea, irritable bowel
syndrome, and hepatic encephalopathy (Tkach
and Dorofieiev, 2022; Patel et al., 2022). Accord-
ing to the results of a meta-analysis of seven stud-
ies involving nearly 1,000 patients, the drug has
been shown to prevent the development of hepatic
encephalopathy in individuals with a history of
liver disease (Elmoursi et al., 2023). According
to the results of another placebo-controlled, dou-
ble-blind study, it was found that the use of rifax-
imin (500 mg per day, for 3 months) contributes
to the reduction of endotoxemia and systemic in-
flammation (Patel et al., 2021). In a clinical study
involving 78 patients, it was found that taking the
drug for 14 days improves the quality of life for
patients with irritable bowel syndrome with diar-
rhea. The authors of the study emphasize the im-
portance of further study of the pharmacological
properties of drugs (Zhuang et al., 2020). Accord-
ing to the results of a clinical study by B. E. Lacy
et al., the use of rifaximin contributed to the re-
duction of abdominal pain, bloating, and diarrhea
in patients with irritable bowel syndrome. (Lacy
et al., 2023).

It has been proven that the drug is minimally
absorbed when taken orally (<1%) and is not me-
tabolized as it passes through the gastrointestinal
tract (Picci et al., 2023). At the same time, it has
been shown that rifaximin, in certain cases, induces
CYP3A4, an enzyme responsible for the metabo-
lism of 60% of drugs. In patients with liver cirrho-
sis, the absorption of rifaximin increases, which is
accompanied by a higher risk of drug interactions
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(Kawaratani et al., 2022). It is reported that drug
can reduce the effectiveness of estrogen-containing
oral contraceptives. Therefore, it is recommended
to use additional methods of contraception during
treatment with rifaximin. Rifaximin should not be
taken concurrently with sorbents, as they may re-
duce its absorption (DrugBank Online). It has been
shown that taking rifaximin may lead to urine dis-
coloration (Robertson and Nagalli, 2024). The re-
sults of the clinical trial have demonstrated that the
administration of the drug (550 mg twice daily for
6 months) was not associated with serious adverse
reactions in patients. However, the drug adverse-
ly affected blood clotting test results (Aby et al.,
2023). It has been demonstrated that the use of ri-
faximin may lead to the development of resistance
in Escherichia coli, a bacterium that plays a crucial
role in the pathogenesis of inflammatory bowel
diseases. The mechanism of resistance is associ-
ated with changes in the genes of bacteria and the
activity of efflux pumps [14]. Therefore, to prevent
the emergence of bacterial resistance to rifaximin,
it is important to use it rationally (Farrell 2013).

Aim

To evaluate the role of pharmaceutical care in
using rifaximin to treat diarrhea, based on a ques-
tionnaire.

Materials and methods

In the investigation, a cohort of 55 individuals
from the pharmaceutical domain were engaged:
comprising managers (n=5), pharmacists (n=21),
and pharmacy assistants (n=29). Such a sample is
sufficient, as it includes representatives of various
levels of professional activity in the pharmacy. As
a result, the study covers a wide range of practical
knowledge and experience, allowing for a com-
prehensive view of rifaximin dispensing and use
practices. Moreover, such a sample reflects the real
conditions of pharmaceutical care in different types
of pharmacies, which increases the general validity
and relevance of the obtained results. A question-
naire comprising 15 inquiries was formulated for
pharmacy professionals, focusing on areas includ-
ing recommending rifaximin for diarrhea and the
dispensation criteria. A survey of 42 pharmacy vis-
itors was also performed. The questionnaire con-
sisted of 5 questions about the experience of using
rifaximin. Participation in the survey was volun-
tary. Participants were guaranteed anonymity. The
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data analysis of the study was performed using Mi-
crosoft Excel software.

Results

Asurvey of pharmacy visitors showed that they
took rifaximin for the treatment of intestinal over-
growth syndrome (32 cases), traveler’s diarrhea
(7 cases), and irritable bowel syndrome with diar-
rhea (3 cases), which is shown in Figure 1.

7,10% M Traveler’s diarrhea

16,70%

Small
intestinalbacterial
overgrowth

Irritable
bowelsyndrome

76,20% withdiarrhea

Figure 1. Conditions under which visitors to
pharmacies used rifaximin

It was found that before rifaximin was pre-
scribed to patients, stool culture was not performed
to determine sensitivity to antibiotics. At the same
time, culture helps to determine whether the anti-
biotic will be effective against the pathogen, helps
to prevent antimicrobial resistance, and excludes
other causes of diarrhea. The obtained results em-
phasize the importance of pharmaceutical care in
prescribing rifaximin by doctors for treating diar-
rhea.

To the question «When did you feel the effect
of rifaximin?» almost 14% of respondents replied
that they noticed an improvement the next day, and
1 respondent found it difficult to answer. In com-
parison, the majority (83.3%) noticed improve-
ment after 3 days of using the drug. The pharmacist
can provide the visitor with information about the
importance of adherence to the course of rifaximin
treatment, which will help optimize the effective-
ness of antimicrobial therapy.

During the study, 5.0% of respondents who vis-
ited pharmacies reported the occurrence of adverse
reactions after using rifaximin. Most often, visi-
tors noted the onset of nausea, which is a predict-
ed dose-dependent reaction and is consistent with
literature data (Robertson and Nagalli, 2024). The
pharmacist can play an important role in monitor-
ing and preventing adverse reactions to rifaximin
by providing information and advice to patients
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about drinking enough water, avoiding alcohol and
caffeine. The study showed that pharmacists dis-
pensed rifaximin for the treatment of diarrhea in
adults almost 3 times more often than in children

(Fig. 2.).
12,70%

for adult: n=48

for child: n=7

87,30%

Figure 2. Results of analysis of rifaximin dispensing
by pharmacists for different age groups of patients

The results of a survey of pharmaceutical spe-
cialists about the dosage form of rifaximin release
showed the following: oral suspension is used in
5.5% of cases (n=3), while tablets are released in
94.5% of cases (n=52). Thus, the analysis shows a
significant advantage of the tablet form of rifaxi-
min among consumers, considering the age char-
acteristics of the patients (Fig. 2).

The analysis of the results of the study showed
that the majority of visitors (89.1%) asked to dis-
pense rifaximin with a doctor’s prescription. How-
ever, 10.9% of pharmacists had requests to release
rifaximin without a prescription. The obtained
results confirm the importance of pharmaceutical
care in preventing the irrational use of rifaximin
for the treatment of diarrhea.

It was found that a significant majority of phar-
macists (92.7%, n=51) provide recommendations
on the safety of rifaximin use, while a minority
(7.3%, n=4) do not. According to the instructions
of the Ministry of Health of Ukraine, rifaximin, like
any drug, has certain features of use. Pharmacists,
dispensing drugs, must inform the visitor about the
rules of use. Further analysis was focused on ex-
amining of the recommendations given by pharma-
cy workers when dispensing rifaximin.

It was established that the majority of surveyed
pharmaceutical specialists (78.2%, n=43) recom-
mend refraining from drinking alcoholic beverag-
es when using rifaximin, while 21.8% (n=12) do
not consider it necessary. Previous research results
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indicate that concurrent alcohol consumption may
enhance central nervous system depression when
using antibiotics, particularly rifaximin (Mergen-
hagen et al., 2020). Therefore, pharmacists, when
dispensing rifaximin, are obliged to inform visitors
about the possible consequences of alcohol con-
sumption during treatment.

The frequency of informing visitors by phar-
macy staff about the potential red-orange discolor-
ation of urine during rifaximin intake, as indicated
in the Ministry of Health instructions, was ana-
lyzed. Of the pharmacists surveyed, 21.8% (n=13)
confirmed that they warn visitors about possible
urine discoloration, while the majority, 78.2%
(n=42), do not provide such information (Fig. 3).
In cases where pharmacists informed visitors about
this adverse reaction, they provided the following
recommendations when it occurred:

® 53.8% (n=7) recommended to consult with

doctor;

® 7.7% (n=1) advised to immediately stop

using the drug and consult with doctor;

® 38.5% (n=5) recommended to continue use

of the drug.

21,80%

M Yes: n=13

78.20% No: n=42
Figure 3. Survey results of pharmacists regarding
informing about urine discoloration when using
rifaximin

Rifaximin can penetrate through the damaged
intestinal mucosa into the circulatory system, es-
pecially with pathologies of the gastrointestinal
tract, which causes the color of urine (Cheng et
al., 2012). The discoloration is safe and does not
require a change in treatment regimen, but aware-
ness of the possible occurrence of this symptom is
critical to avoid patient anxiety.

It was found that the majority of pharmacists
(89.1%, n=49) routinely inquire about the potential
pregnancy status of women prescribed rifaximin.

ISSN 2786-6661
eISSN 2786-667X

However, 10.9% of respondents indicated that they
do not conduct such inquiries. The results obtained
indicate a high awareness among pharmacists re-
garding the use of rifaximin during pregnancy,
which is critically important for safe pharmaco-
therapy.

The recommendations of pharmaceutical spe-
cialists regarding the administration of rifaximin
to meals were analyzed. It was found that 52.7%
(n=29) of respondents recommended taking the
drug regardless of food intake. Additionally, 20.0%
(n=11) recommended taking it before meals, an
equal proportion (20.0%, n=11) advised taking it
after meals, and 7.3% (n=4) suggested taking it
during meals. The obtained results indicate a vari-
ety of approaches to the recommendations for tak-
ing rifaximin, which may indicate the ambiguity
of the manufacturer’s instructions or the individual
approaches of pharmacists to each patient.

The informational work of pharmacists during
the simultaneous use of rifaximin with other drugs
was studied. It was found that 32.7% (n=18) of fe-
male visitors clarified the simultaneous use of oral
contraceptives. While 7.3% (n=4) ask whether the
visitor is taking antiarrhythmic drugs and 3.6%
(n=2) ask about taking warfarin. However, the
greater half (56.4%) of pharmacists do not specify
the use of other drugs when taking rifaximin.

Thus, rifaximin is characterized by low sys-
temic absorption in the digestive tract, in partic-
ular in the intestines. Its effect on the cytochrome
P450 system is minimal. However, when used
simultaneously with oral contraceptives, rifaxi-
min can reduce the concentration of estrogens in
the blood, which potentially leads to a decrease in
the effectiveness of contraception and the risk of
unplanned pregnancy. Based on this, pharmaceuti-
cal specialists must inform women about the need
to use additional contraceptives during treatment
with rifaximin.

Discussion

The implementation of Antimicrobial stew-
ardship programs has led to an increased role of
pharmacists in ensuring their rational use and pre-
venting antibiotic resistance. Pharmacists involved
in stewardship play a crucial role in improving
treatment outcomes of infectious diseases, reduc-
ing the risk and spread of antibiotic resistance, and
contributing to healthcare cost savings. Howe-
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Check for physician’s prescription

Check the identity of the patient, the correspondence
of his data in the prescription

If no prescription is available, recommend consulting
with doctor

Ask women about possible pregnancy and breastfeeding

Ask if other drugs are used

Provide recommendations on additional contraceptive When using absorbents, a 2-hour interval must be
methods if the woman is taking oral contraceptives maintained

Inform about the potential for urine to turn an orange-red color

Inform that if any adverse reactions occur, it is necessary to consult a doctor or pharmacist

Figure 4. Pharmaceutical care when dispensing rifaximin

ver, outpatient antimicrobial prescribing often re-
mains overlooked. Studies have shown that over
12% of all outpatient visits in the USA result in
antimicrobial prescribing, with 23-30% of these
prescriptions being «inappropriate» based on the
established diagnosis (Chua et al., 2019). Strate-
gies such as prospective pharmaceutical consul-
tation and pre-authorization of prescriptions are
employed to optimize antimicrobial use. Howev-
er, these strategies are primarily implemented in
hospital settings and are significantly more chal-
lenging to implement in outpatient practice (Mo-
hareb et al., 2021). Monitoring prescriptions and
the use of antimicrobial agents by pharmacists in
pharmacies is an important task. Special attention
should be paid to monitoring the use of rifaximin.
In Fig. 4. presents the algorithm for pharmaceuti-
cal care during the dispensing of rifaximin.

Conclusions

1. Rifaximin is used for the treatment of vari-
ous types of diarrhea, but it is important to perform
a stool culture before prescribing it to determine
antibiotic sensitivity. Most patients experience im-
provement within 3 days, but some may have ad-
verse effects, such as nausea. Pharmacists can en-
hance the effectiveness of rifaximin treatment by
providing information on the importance of stool
culture, adherence to the treatment course, and
possible adverse reactions.

2. The study showed that pharmacists dis-
pensed rifaximin more frequently for treating adult
patients than children (87.0% for adults and 12.7%
for children). Additionally, nearly 33.0% of phar-
macy staff dispensed rifaximin to women using
oral contraceptives. Over 78.0% of pharmacists do
not inform patients about the potential red-orange
urine discoloration when dispensing rifaximin.

3. The study’s results emphasize the impor-
tance of pharmaceutical care to prevent the irratio-
nal use of rifaximin and improve the effectiveness
of diarrhea treatment, which is a significant contri-
bution to the healthcare field.
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Anomauia: niKyeanms diapei € 0OHI€ 3 HAUNOWUPEHIWUX npooem y cghepi oxopoHu 300pos 5. /s
mepanii diapei ManOpiBHUKA MA CUHOPOMY NOOPAZHEHO20 KUULEUHUKA PEKOMEHO0B8AHO BUKOPUCTOBYBATNU
pugaxcumin. Boonouac saxciuum € payionanbhe SUKOPUCMAHHA AHMUMIKPOOHO20 npenapamy O
3anobicanHs po36uUmKy aHMUMIKpoOHoi pesucmenmuocmi. Mema: oyinumu ponv hapmayesmuynoi
ONiKU, NpU 3aCMOCY8AHHI PUPAKCUMIHY O NIKY8aHHs Oiapei Ha ocHO8I ankemysanws. [Iposedeno
onumyeanHs ceped 55 ghapmayesmuunux npayisnuxie ma 42 6i0gioysauie anmex ujo0o ocobaiusocmeu
BIONYCKY ma 3acmocy8anHs pugaxcuminy Ons nikyeanus oiapei. OnumysanHs 6i08i0yeauie anmex
NOKA3AJ10, W0 PUGPAKCUMIH 3ACMOCO8Y AU OJISLIIKYBAHHS CUHOPOMY HAOMIPHO20 POCHTY MIKDOOP2AHIZMIE
y Kuweunuxy (32 eunaoxu), oiapei ManopieHuxis (7 Unaokis) ma cuHOpomy nOOpA3HEeH020 KUUUEYHUKA
3 diapeeio (3 sunaoku). [layienmam e nposoounu nocie Kauy neped NpusHaA4eHHAM PUGaKcuminy, wo
Mo20 b 3ano0biemu AaHMUMIKPOOHIT Pe3UCMeHMHOCME Ma SUKIOYUmMY iHwi npuyuru diapei. Buseneno,
wo 14% pecnondenmie 3a3naqunu nokpawjents Hacmynuoeo ous, 83,3% — uepes mpu oui. Dapmayeemu
MOXHCYMb IHGhOpMYBamu 8i08i0y8auie npo HeoOXIOHICMb OOMPUMAHHI KYPCY NiKy8anHs. 11 'amb 8i0comkie
PEeCnOHOeHMi8 NOgI0OMUIU NPO HYOOmYy AK Hebadxcany peakyito. Papmayesmu 8ionyckaiu pughaxcumin
01 NiKyeanHsa diapei y dopocaux maudce empuyi uacmiwe, Higc y Oimetl. Tabnemosana ¢hopma
npenapamy gukopucmosysaiacv y 94,5% eunaokie, mooi ax oparvha cycnewsia — y 5,5% eunaoxis.
Binvwicmo 6iosioysauie anmex (89%) ompumyeanu pugpaxcumin 3a peyenmom nikaps, a 10,9% — 6e3
peyenma, wo niOKpecioe 8aMCIUGICMb hapmayeemuyHoi oniku 011 NONepeo’CenHs HepayioHaAIbHO2O
gukopucmanns npenapamy. Pesynemamu docnioscenns ceiouamn, wo 92,7% gapmayeemis naoaromo
pexomenoayii 3 6e3nexku BUKOpUCMAanHs pugarcuminy, a 78,2% pekomeHOYIOmb YMPUMYBAMUCS 8i0
BIHCUBAHHS AKO207I0 Ni0 uac nikyeanus. Jluwe 21,8% papmayesmis nonepedscaroms npo moxiciuge
papbysanns ceui, uwjo Modxice UKIUKAMU 3aHENOKOEHHS nayienmis. binvwicms gapmayeemis (89,1%)
CUCMEMAMUYHO 3aNUMYIOMb JICIHOK NPO MONMCIUBY 8ACTMHICIb, WO CEI0UUMb NPO IXHIO 0DI3HAHICb
wooo besneunoi ghapmaxomepanii. Papmayesmu maxox’c YMouHIOWOMb NPO 0OHOUACHE 3ACMOCYBAHHS
pughaxcuminy 3 iHwumu Jikapcokumu 3acobamu: 32,7% 3anumyloms npo NPUUoM NepopaIbHUX
Konmpayenmusis, 7,3% — anmuapummiunux npenapamis, i 3,6% — sapghapuny. @apmayesmu Moxcymo
niosuwumuy egheKMmuBHiCMu NiKy8aAHHAPUDAKCUMIHOM, 3an00i2aroyu HEKOHMPOLbOBAHOMY 3ACTOCYBAHHIO
JIKApCbKo20 3aco0y, iIHhopMyI0OUlU nPo 8axHcIUBICIb OOMPUMAHHSA KVPCY JIKY8AHHA MA NOGIOOMAAIOUU NPO
Mooicnusi Hebaoicawi peaxyii. Ilpu 3a6e3neventi papmayesmuunoi oniku 8i08idysauam, aKi NPULLMarOms
pugaxkcumin, hapmayeemu nosunHi iHGopmysamu ix npo MONMCIUBL 3MiHU Koabopy ceui. Kpim moeo,
papmayesmuuni npayieHUKU peKoMeHOYIOMb HCIHKAM, AKI NPULLMAlomv OPAanbHi KOHMpPAayenmusu,
BUKOPUCTOBYBAMU 000AMKO8] Memoou KOHmpayenyii nio uac nputiomy pugakcuminy.

KarouoBi cioBa: pudakcumin, miapes, QapmaneBTHYHa OMiKa, AaHTUMIKpOOHI Npemapary,
aHTHO10THKOPE3UCTEHTHICTD
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