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ULTRASOUND MARKERS OF PROGRESSION OF RIGHT

VENTRICULAR DYSFUNCTION: MODERN APPROACHES TO STAGE

STRATIFICATION

YJIBbTPA3BYKOBI MAPKEPH ITPOTPECII TMC®YHKIIII TPABOI'O HIJTYHOYKA:
CYUYACHI IIIJIXOJA 1O CTPATUDIKAILIT CTAIINA
Kozhyn M.I. / Koxun M.IL.
c. ms., prof. / K.M.H., npog.
ORCID: https://orcid.org/0000-0002-8359-8890
Khodosh E.M./. Xoxom E.M..
c. ms., prof. /.K.M.H., npogh.
ORCID: https://orcid.org/0000-0002-8359-8890
Rynchak P.I. / Punuax ILI.
c. ms., as. prof. / K.M.H.,00Y.
Kharkiv National Medical University, Kharkiv, Nauky Ave., 4, 61022
Xapxiscokutl HayionanvHull meouunull yuisepcumem, Xapxis, npocn. Hayku 4, 61022

Anomauyia. B pobomi poszensoacmocsa npobaema cmpamupixayii ouc@yukyii npasozo
UWLTYHOUKA 34 eXoKapoioepaghivnumu Kpumepiamu. 3anponoHo8aro mpboxcmaoitHy Kiacugikayiio
npoepecii pyHKYIOHANbHUX NOPYUEeHb 8i0 CYOKNIHIYHOI Oucyukyii 0o dexomnencayii. RV strain
BUBHAYEHO AK HAUOLIbW YYMAUBUN PAHHIL MApKep, WO O00360IAE€ GUAGIAMU NOPYUIEHH NpU
30epednceHux mpaouyiunux nokazuukax. Komniekcuuil nioxio sabesneyye onmumizayiro KIiHivHO20
MeHeOHCMeHmy NayieHmis, 0CoOIUBO 3 1e2eHeB0I0 2iNePMeH3IEN.

Knrwouoei cnosa: npasuii wiynouok, exoxapoiocpaghis, strain, JieceHesa 2inepmensis,
oucghynryis cepys.

Abstract. The paper addresses the problem of right ventricular dysfunction stratification
according to echocardiographic criteria. A three-stage classification of functional impairment
progression from subclinical dysfunction to decompensation is proposed. RV strain is identified as
the most sensitive early marker, allowing detection of abnormalities with preserved traditional
parameters. The comprehensive approach ensures optimization of clinical management, especially
in patients with pulmonary hypertension.

Keywords: right ventricle, echocardiography, strain, pulmonary hypertension, heart failure.

Beryn

HNucdynxiis npaBoro nuryHouka (I1LI) € kpuTHIHUM MPOTHOCTUYHUM (PaKTOPOM
y MaIi€HTIB 3 PI3HUMHU CEPLIEBO-CYAMHHUMU 3aXBOPIOBaHHSAMU. CBO€YaCHE BUSBICHHS
Ta OLIHKA cTyneHs ¢pyHKuloHanbHUX nopyiieHs [T Mae BupimansHe 3HaYSHHS 15
BU3HAYEHHS! TAaKTUKU JIIKyBaHHS Ta NPOrHO3y 3axBOproBaHHsA. Exokapaiorpadis
3AJIMIIAETHCS OCHOBHUM HEIHBAa3MBHUM METO0M oliHkU ¢pyHkuii [T, mpote cknagHa

TEOMETPIsl MPAaBUX BIIJIUIIB CEPIIS CTBOPIOE 3HAYHI BUKIUKH ISl TOYHOI J1arHOCTUKH

[1].
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[Tporpecis nucdynkiii [T BigOyBaeThcsa moeTanHo, Bij CyOKITIHIYHUX 3MIH J10
SBHUX O3HaK cepreBoi HemoctaTHOCTI [2]. PanHe BusBIeHHS (YHKIIOHAIBHHUX
MOPYIIEHB JI03BOJISIE CBOEYACHO PO3MOYATH MATOTEHETUYHO OOIPYHTOBAHY TEpariio Ta
MOKPAIIUTH BiAaJICH] PE3yJIbTaTH JIIKYBaHHS.

Meta nocJIizKeHHsI: CUCTEMAaTHU3yBaTH YIJIbTPA3BYKOBI KpUTepii CTaIidHOCTI
OUCQYHKIII MpaBOro INUIYHOYKAa Ta  PO3POOUTH  aTOPUTM  KOMIUIEKCHOI
exokap1orpadiuyHo1 OLIIHKY Mporpecii GyHKIIOHATbHUX OPYILIEHb.

MATEPIAJIN TA METO/HU

3anponioHoBaHa kiacuikailis 0a3yeTbcs Ha aHANI31 CydaCHUX PEKOMEHJAIIii
European Society of Cardiology, American Society of Echocardiography [3] Ta
BIacHOMY KiiHIYHOMY nocBial. Ominka ¢ynkiii [T npoBogumiacs 3 BUKOpUCTaHHIM
MYJIBTHUIIAPAMETPUYHOTO  TIAXO0Ay, 10 BKJIKOYAB  TPagulliifHI Ta CydYacHl
exokapaiorpadiuHi MOKa3HUKH.

OcHoBHi exokapaiorpagivyHi napamerpu:

« Longitudinal strain mpaBoro nurynouka (RV strain)

o CucroiniyHa MBUJKICTh PyXy (HIOPO3HOTO KUIBIS TPUCTYIKOBOTO KiaraHa (S'

TDI)

o 3MimeHHs IomuHN TpUCTyIKoBoro Kibilst (TAPSE)

o ®paxkirisg ckopouenns miomi [THI (FAC)

o ®pakuis Bukuay npasoro uuryHouka (RV EF)

PE3YJIbTATHU TA OBI'OBOPEHHASA

CraaiitHicTs AucyHKUIl MIPaBOro HIJIYHOYKA

Ha ocHOBI KOMILIEKCHOTO aHaji3y exokapAiorpadiuHuX MapamMeTpiB BUILICHO
TpU OCHOBHI ctajii mporpecii auchynkiii [T, kokHA 3 SKUX XapaKTEPUIYETHCS
cnerudigauM npodinemM QyHKIIOHATHHUX MOPYIIEHb.

IHHOYATKOBA CTAIISA (cyOkiiHiuHA qUCPYHKILIs)

[TouaTkoBa cTajais XapaKTEPU3YEThCA CYOTUILHUMHU 3MiHAMH, K1 MOXYTh OyTH
BUSBJICHI JIMIIIE TP BUKOPUCTAHHI YYTJIMBUX METOIB OILIIHKK Aedopmallii Miokap/a.
Ha it ctazaii marieHTH 3a3BM4ail aCHMITOMATUYHI, @ TPAIUIIAHI TOKa3HUKU QYyHKIIIT

I 3anumaroThCs B MEXax HOPMaJIbHUX 3HAUCHD.
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Kuaro4oBi giarHocTu4Hi KpuTepii:

« RV strain: 3meHmenss abcomoTHOro 3HaueHHs 3 -22% 10 -18% (3MeHIIeHHs
HETaTHBHOCTI strain € MepIIuM MapKepoM MOPYIICHHS MO3I0BXKHBOI 1edopMmaliii)

«S' (TDI): moyarkoBe 3HUKEHHSI CUCTOJIYHOI HIBUJKOCTI PyXy JIaTepaibHOro
CerMeHTy (piOpo3HOTO KUIbLSA TPUCTYJIKOBOIO KianmaHa

o Inmi mapamerpu: TAPSE, FAC, RV EF 3aimmaroTecst B HOpMaJIbHUX MEXax

[TaTodizionoriune OOTpyHTYyBaHHS: Ha TOYATKOBIA cTadili BigOyBaeThCs
MOpYIIEHHST CcyOeHAoKapaianbHuX BoJokoH Miokapaa I[IIII, mo mnpu3BoguTh 110
3HIDKEHHS 03/I0BXKHBOI Aedopmaitii mpu 30epexkeHi 3araibHOi CKOPOTIMBOI (PYHKITI.

HNPOMI/KHA CTANISA (cyOxkomneHcoBaHA TUCPYHKINIs)

[IpomikHa cTamisi XapakTEPU3YEThCA MPOTpecyBaHHSM (DYHKIIIOHATIBHUX
MOPYUIEHB 3 3aTyYCHHSIM TPAJUIIHHUX MOKa3HUKIB ckopotiauBocTi [THI. 3'sBastorbes
nepi KIHIYHI CUMITOMH, X04a KOMIIEHCATOPHI MEXaHI3MHU YaCTKOBO MIATPUMYIOTh
CEpLIEBUM BUKU/I.

JiarHOCTHYHI KpUTepil:

o TAPSE: 3umxeHHsa MeHiie 17 MM (IOpYILIEHHS MO3/I0BKHBOTO CKOPOYEHHS

[111I)

o FAC: 3menmenns menie 35% (mopymieHHs CKOPOUEHHSI B KOPOTKIN OCi)

o S' (TDI): nmoganpie 3HMKEHHS MeHIIe 9,5 cM/c

o Ilepuui o3naku nekommnencaumii: Mmoxxnupa aunataitist [, nigBuieHHs THCKY

B [IPaBOMY Iepeicep/Ii

KitiHiuHe 3Ha4YeHHs: Ha 11 cTajli MOXYTb 3'ABJIATUCS CUMITOMH TOJEPAHTHOCTI
10 (i3MYHOTO HABAaHTAKCHHS, OJHAK 3arajbHUN CTaH TAI[I€EHTIB 3aJUIIAE€THCS
KOMIICHCOBAHUM.

MHI3HA CTAIISA (nekomnencoBana q1ucPyHKINicA)

[Ti3Hst cramis XapakTepu3yeTbCsl 3HAYHUM TOTIPIICHHSM BCIX TMOKa3HUKIB
¢byukmii TIII 3 po3BUTKOM KJIIHIYHOI KapTUHU TMPABOILIYHOYKOBOI CEpIIEBOT
HEIOCTAaTHOCTI.

JiarHocTHYHI KpUTEPIi:

« RV EF: 3HmwxenHs wmenue 45% (BupaxkeHe NOPYLIEHHS TI100anbHOL

Conference proceedings 118 Series «SWorld-US Conference proceedings»



Promising scientific researches of Eurasian scholars September, 2025

CKOPOTIIUBOCTI)

o TAPSE: xputnuse 3auxkeHHs 10 10-12 mm

o FAC: 3nauyHe 3MeHIeHHS (3a3Buyail meHIe 25%)

o CynyrHi 3minm: Bupaxena nunartamis [II, 3HayHa TpUKycHigalibHA

perypriraiiisi, 03HaK4 IMiJIBUILIEHHS TUCKY B MAJIOMY KOJII KpOBOOOIry

KuiniuHe 3HaYeHHS CTAAIMHOIO MiAX0AY

3anponioHoBaHa cTpartudikaiisi Mae OCOOJIMBO BaXKJIMBE MPAKTUYHE 3HAYCHHS
JUTSI TIAIIEHTIB 3 JITEHEBOIO TimepTensieto, ockunbku aucdynkiis 11 € ocHoBHUM
MEXaHI3MOM HECHPHUSATIMBOrO MPOTHO3Y IpH JaHii maTtosorii. CTamiMHUANA ITiaxia
J03BOJISIE:

1. PaHHBOI JiarHOCTMKM: BUSBICHHS CYOKJIHIYHMX IMOPYIICHh Ha eTarl
3BOPOTHIX 3MiH y namieHTiB 3 JII'

2. Monitopunry mporpecii: 00'€eKTMBHa OIlIHKa JWHAMIKKA 3aXBOPIOBAHHS Ta
edeKTUBHOCTI aHTUNIpoidepaTuBHOI Teparii npu JII'

3. CrpaTugikauii pu3MKy: BU3HAYEHHS NPOrHO3Y Ta MOTPeOUM B aKTUBHOMY
JIKyBaHHI, BKJIIOYAI0UM TPAHCILIAHTAIIIIO JIETEHIB

4. llepconaqizauii Tepamii: BuOip ONTUMAIBbHOI JIKYyBaJIbHOI CTpaTerii
BIIMOBIAHO 0 cTajii mpu pizHUX dopmax JITT

TexHIYHI aCIIeKTH TiarHOCTHKH

Strain-exokapaiorpagisi € HalOUTBII Yy TIMBUM METOJOM PAHHBOTO BUSBIICHHS
muchynxii [T [4]. JIng TouHOT OIIHKKM HEOOX1IHE JOTPUMAaHHS CTaHIapTU30BAHOI
METOJMKHU 3 ONTUMI3ALIE€I0 SIKOCTI 300pa)KeHHSI Ta BUKOPUCTAHHS CIIEI1a1i30BaHOTO
MPOTPaMHOTO 3a0€3MeUEHHS.

Tkannnna ponmieporpadia (TDI) no3Bosisie KUTbKICHO OIIHUTH HIBUKOCTI
pYyXy MiOKapJa Ta € JOCTYIHUM MeToa0M (yHKUIOHAIbHOI omiHku T y 6inbiocTi
exokapiorpadigaux sabopatopii.

Tpamuuiiini nmapamerpu (TAPSE, FAC) 3anumaroTbCsi BaKJIMBUMHU JJIS
KOMILUIEKCHOI OITIHKH, 0COOJIMBO Ha IMi3HIX CTaJIIX 3aXBOPIOBAHHSI.

BUCHOBKU

1. Ilporpecis aucdyHKIi MpaBoro MNIIyHOUKA BIAOYyBAa€ThCS IOETAMHO 3
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XapaKTEPHOIO MOCTIJOBHICTIO 3aTy4eHHSI PI3HUX eXOKapaiorpapiyHuX napameTpiB.

2. RV strain € Haitbuibm uyTiuBuM paHHIM Mapkepom auchynkmii I, mo
JIO3BOJISIE BUSIBIIATH CYOKJIIHIYHI MOPYIICHHS Ha CTajli 30€peKeHUX TpagulliiHUX
MOKa3HUKIB [5].

3. KommiekcHuii  MyJbpTUNApaMETpUYHUNA — Tiaxiag — 3a0e3nedye  TOYHY
cramidikaniro auchyukiii [T Ta onTuMizaIiio KJIIHIYHOTO MEHEI)KMEHTY MAaIll€HTIB,
0COOJIMBO 3 JIETEHEBOIO TIMEPTEH3IELO.

4. 3anponoHoBaHa Kiacu(iKalisi MOXE CIYXUTH OCHOBOIO Uil PO3POOKHU
QITOPUTMIB JIIaTHOCTUKY Ta JIIKyBAaHHS MAIIEHTIB 3 TUC(YHKITIEIO MPAaBOTo MUTyHOYKA.

5. HeoOximHi  mopadbImi  MPOCHEKTHUBHI  JOCHIKEHHS Ui Bamigari
3alMpPONOHOBAHUX KPHUTEPIiB Ta OI[IHKH IX HPOTHOCTUYHOTO 3HAYEHHS Yy PI3HUX
KJIIHIYHUX TpyHaXx Mari€HTIB.

NPAKTUYHI PEKOMEHJA LTI

1. Ckpuninr: perymnspHa oiminka RV strain y maimi€eHTIB BHCOKOTO PHU3HUKY,
OCOOJIMBO TIpU TIJ03p1 HA JIETE€HEBY TINEPTEH31I0, [JIs PaHHbOIO BUSBICHHS
auchynkii TTHI

2. MOHITOpPHHI: CUCTEMaTUYHE CIIOCTEPEKEHHS 3a JIMHAMIKOK KOMIUIEKCY
exokapiorpadivHuX mapameTpiB s OIiHKK eeKTUBHOCTI crienndiunoi Tepamii JIT'

3. TepaneBTUYHI pillleHHA: TIEpCOHAII3AIIS JIIKYBAIBHOI TAKTUKH BiJIITOBITHO
0 cranli AucYHKII, BKIIOYAIOUM CBOEYACHE IPU3HAUEHHS Ba30uIaTaTOPHOT
Teparii

4. IlporHo3yBaHHsl: BUKOPUCTAHHS CTAJIMHOIO MIAXOMAY JUISl OLIHKH PU3HKY
HECTIPUATIIMBUX CEPIEBO-CYJMHHUX TMOJIM Ta BHU3HAYCHHS HEOOXITHOCTI Yy

TpaHCIUIaHTAllll OPraHiB
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