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Abstract: The work is devoted to research of
catheter radiofrequency ablation modes (CRFA) in the
treatment of the heart pathways disease. Lesions sizes of
myocardial tissue during CRFA have been obtained in the
experiment depending on output of the generator power,
the electrode temperature, the size of electrode tip,
duration of RF exposure. The work gives suggestions for
optimal catheter radiofrequency ablation modes.
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Beryn. Pobora mpucBsdeHa JTOCTIKEHHIO PO3—
JIIBHOTO BIUTMBY IOTY)KHOCTI Ta TeMIeparypd panio—
YaCTOTHOI €Hepril B 3aJe)KHOCTI BiX MIMSHKH Cepis, B
SKifi BimOyBaeThcs IecTpykumis. bymm mpoanamizoBaHi
eKCIIepUMEHTANBHI JaHi B3a€MO3B’S3KIB PETryIbOBAaHHUX Ta
CTAJIMX MapaMeTpiB eHeprii paaiouyacToTHOT abusIii ABOX
PEeXKMMIB (KOHTPOJIIO MOTYXKHOCTI Ta KOHTPOJIO TeMIle—
parypu) i TUIIOPO3MipiB aONSAIHNX €NEeKTPOJIB i3 po3—
MipaMH 30HHM JecTpyKuii. BusHadeHi pekomeHaoBaHi
e(eKTUBHI PEXKHMMU Ta MapaMeTpy paaioyacTOTHOT abisi—
il Juist pi3HUX JUITHOK Ceplls, BUXOISIYM 3 MipKy—BaHb
Oe3reKkn Ta JOCSTHEHHS OaXaHMX pPO3MipiB MOIIKO—
JUKEHHSI TKaHWUH CepIis JUIsl JIIKyBaHHS apUTMIH.

AxrtyanbHicTb. CTaHIApTHI MPOIENypH KaTeTep—
HOi pamiogactotHoi abmsmii (PYA), sSKi OIMPOKO BHKO—
PUCTOBYIOTBCS JIJIsl JIIKyBaHHS TaxiapUTMii, CKIaJaroTh
3a nanuMu 2013 poky y cBoiii nuToMmiii Basi 44 oneparii
Ha | MITH. HaceneHHs Ykpainu [1].

HaiiGinpm epexTMBHUM METOJOM JIKyBaHHS 1
NPEJIMKTOPOM TOJANbIIOr0 BUHUKHEHHS apuTMill € pyii—
HyBaHHS IATOJIOTTYHOTO BOTHHIIA Palio4acCTOTHUM CTPy—
MoM B miama3oHi Bix 350 mo 500 k[ [2]. PerymoBanus
pYHHIBHOTO e(eKTy, SIK IPaBUIIO, 3/IHCHIOETHCS IILIIXOM
JIOBIJIBHOI 3MIHM IIOTY)KHOCTI CTpyMy Ta TeMIeparypH
€JIEKTPOY B IIEBHOMY iHTepBalli yacy. B KIiHiYHUX ymMO—
BaxX BHKOPHCTOBYIOThCS IBa Bapiantu meroxy PUYA. B
OJTHOMY 3 BapiaHTIiB, IHTepBaJ 4Yacy paJio4acTOTHOTO
BIUIMBY HA TKaHUHY CEpILs PETYNIOEThCS aBTOMATHYHOIO
«BIJICIYKOIO» HAMpPyrd TPH JIOCATHEHHI TEMIIEpaTypu
66,5+0,5°C. Tak 3BaHMH «PEXKUM KOHTPOJIIO MOTYK—
HocTi» [3]. JIpyruMm BapiaHTOM METOJHMKH € OJOKYBaHHS
«BIICIYKM» 1 JOCATHEHHS OUTBII TPHBAJIOTO BIUIUBY
BHCOKOI TEMIIEpPAaTYypH — «PEKHUM KOHTPOJIIO TeMIIepa—
typw» [4]. Octarounmii BuOip Bapianty PUA, B

3aJIeKHOCTI Bl JUISHKA CepIld, B AKii BiOyBa€eThCS Je—
CTPYKILiSl, € IPEIMETOM JIUCKYCil 1 moTpedye HayKOBOTO
oOrpyHTyBaHHs [5].

Mera pocrmipkeHHs TMofsraiga y BUOOpi onmTuMa—
npHEX BapiaHTiB PUA mis nocsrHeHHsS OakaHUX PO3MIpiB
JECTPYKIIii.

JocmikeHHs: BUKOHYBAlIOCh JJIsl  BiJICTE)KEHHS
B33a€EMO3B’SI3KIB PErylbOBaHUX Ta CTAIUX MapaMeTpiB
PYA i3 po3mipamu 30HHM JiecTpyKIii [6].

Martepianu i meToau.

B sikocTi gOCHigHKUX 3pa3KiB TKAHUHHU OYJI0 BHKO—
pHUCTaHO MiOKap | CBHHI B HOT'O €HIOKap IiabHil YacThH,
OTpUMaHUi 4Yepe3 JeKiJbKa TOJWH Micis nepeOyBaHHS B
cTaHi (hapMaKo-xoJI0/10BOI TibepHalii criemianbHIM Kap—
TIOIICTIYHAM PO3YMHOM, 32 YMOBH MAaKCHUMAalIbHOTO
30epeKeHH XapaKTEPUCTHK HOTO KHUTTEMISIBPHOCTI, IO
MiATBEPIKYBAIOCH MPOsiBaMH (QiOPHUIAIIT MIOIATIB MicCHs
nepeHeceHHs] B po3uuH PuHrepa. B excrniepumenti Oynu
3actocoBani PY renepatop Stockert EP-Shuttle Ta ab—
JsIifHI Katetepu koMmadii Biosense Webster. Po3ramy—
BaHHsI abJSIIHHOTO eNIEKTPOAY BCTaHOBJIIOBA—IIOCS Hep—
NeHIUKYJIsIpHO N0 TKanuHM. [IlupuHa Ta rambuHa oTpu—
MaHUX JIECTPYKIIH BUMIipIOBAINCH Ha PO3pi3i TKAHUHU 3a
JIOTIOMOT'OI0 INTaHTCHIMPKYJIS 3 TEXHIYHOIO MOXUOKOI0 +
0,05MM Ta BigNOBiTAN BUMOTaM KJIIHIYHOTO 3aCTOCY—
BaHHS METO/IY.

ExcniepuMeHTH BUKOHYBAJIHCS y JIBOX PEXKUMAaX
pobOTH pafiodacTOTHOTO TeHepaTopa:

— B mepuiid rpyni 3 70 mociipkeHb, B pEXUMI
KOHTPOJIO BHUXiTHOI MOTY>KHOCTi, BCTaHOBIIOBAIHUCS
HOMiHaJIbHI 3HaueHHs eHeprii — 5 Br, 10 Bt, 20 BT, 40
Bt; Temneparypa Biaciuka 95+0,5 °C. 3a Takux ymoB
TPUBAIICTh BIUIMBY DPETYJIIOBAACS HE3AJIEKHO Bij Ore—
paropa i, BIAMOBIIHO aBTOMATUYHOMY BiIKIIOYCHHIO,
KOJIMBajacs B Mexxax Bix 22 no 60 c.

— y Japyriit rpym 3 60 nociimKeHb, B peXuMi
KOHTpPOJIIO BHXIJHOT TeMIlepaTypH, 3aJaBalich HOMi—
HaibHI 3HadeHHA — 55 °C, 65 °C, 75 °C, GmokyBaiach
MOJIMBICTh TEMIIEPATYPHOI «Bifnciukm». TpuBamicTte pa—
JI0YaCTOTHOTO BIUIMBY Oyna mocTiiHOlO — 60 cC.
[oTyxHicTh BIIMBY OOupajack aBTOMAaTHYHO B 3aJICHK—
HOCTI BiJl 33/1aHOT OIIEPaTOPOM TEMIIEpaTypH, Yac A0CIT—
HEHH4 51Koi cTaHoBUB 5-10 c.

B 000x rpymax DoCiiKyBaluCs PO3MIpU JIeCT—
PYKLIT B 3aJ€XKHOCTI TakoX BiJ po3MipiB aOnsuiitHuX
eEeKTPOMIB: 4 MM 1 8 MM.
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PesynbTaT Ta 00roBOpeHHs.

VY nepuiii Tpym eKCIepUMEHTAJIBHOTO JOCHi—
JUKEHHS BIUIMBY TIOTY>KHOCTI Ha pO3Mip AeCTpyKuii Oynu
oTpuMaHi pesyinbraru (tabm. 1, migposain I), ski Bka—
3yIOTh Ha Te, MO (B PEXXMMi KOHTPOJIIO TOTY>KHOCTI) JUIst

EJIEKTPOJy JOBXKHHOIW 4 MM, paaioyacToTHa abisiis
JIO3BOJISIA JIOCSITHYTH MAaKCUMAaJbHUX PO3MIpIB  JlecT—
pykuii (mmpuna — 10,6 MM, rimbuHa — 5,7 MM) Ha Mo—
TyX)HOCTsIX 6113bK0 10 Br.

Tabmuna 1 — 3anexHicTs PO3MIpiB MOLIKOKEHHS MiOKapAy BiJ MOTY)KHOCTi, TeMIEpaTypH i dYacy paJiouacTOTHOTO BIUIMBY B
excriepuMenTi. (n = 10 qociipKeHb I KOXKHOTO pexumy, ». n = 130, *p<0,05 a5 po3mipiB MOIMIKOKEHHS MPH Pi3HUX PEKUMAX).

Enek- Buxigna Cepennst

Cepenni po3mipu aecTpykuii, MM

Ipumitkn

TPOA NOTY:KHicTb, BT TeMneparypa

ejekTponay, °C

IHupuna

+ I'mubuna +

1 - Po3mipu noumkokeHb adasiniiiHuMu ejiekrposamu 4 Mm i 8 Mmm B p

€;KMMi KOHTPOJIIO IIOTYKHOCTI

4 MM 5 61,6 9,2 03 [ 44 0,5
4 Mm 10 81,2 10,6 0,7 | 57 0,6 | max t’Binciukn — 95,5 °C;
4ac BIUIMBY JI0 Bifciuku — 25 c.
4 MM 20 69,5 6,0 0,2 3,4 0,2 | max t° Bigciuku — 95,5 °C;
4ac BIUIMBY J10 Biaciuku — 20 c.
8 MM 5 44,7 4,9 02 | 1,6 0,2
8 MM 10 55,4 7,8 03 | 48 0,5
8 MM 20 70,5 12,3 0,6 |95 0,5
8 MM 40 77,4 12,5 1,6 10,1 0,7 | MikpoBubyxu
11 - Po3mipu nomko/:keHb a0 siiiitHuMu eJiekTpoaamMu 4 MM i 8 MM B pe:KMMi KOHTPOJIIO TeMIlepaTypH
4 MM 2,1 55 4.4 0,3 | 3,3 0,1
4 MM 3,9 65 7,1 02 |43 0,2
4 Mm 6,4 75 8,5 04 |53 0,3
8 MM 8,6 55 8,0 04 |55 0,3
8 MM 18,4 65 9,8 06 | 72 0,3
8 MM 31,4 75 13,1 0,7 | 82 0,4
[Ipu momaneIIoMy MiABHUINEHHI MMOTY)KHOCTI MIOHA  TPOAYy HOro TeMIepaTypa He Jocsrana 3HaueHb

10 Bt Temmeparypa CTpPIMKO 3pOCTaja, BHKIMKAIOYH
ABTOMATHYHE BIJKIIIOYEHHs Ioja4i eHeprii mpu Mak—
cUManbHIi Temneparypi 95,5°C, ToMy 4ac BIUIUBY CKO—
pouyBaBcs 1o 20 c. i po3Mipu TOIIKOJDKEHb Oyiu
MeHIMMH (mpuHa — 6,0 MM, TaubuHa — 3,4 Mm). Takoi
INMOVHM TTOUIKO/DKEHHSI MO)XKe OYyTH HEJIOCTaTHBO JUIst
e(eKTUBHOTO pYHHYBaHHS JDKepela MaToJIOTiYHOTO 30y—
JOKEHHSI.

[Ipu po3mipax erekTpoay 8 MM B YMOBAX PEXUMY
KOHTPOITIO TOTY>XHOCTI B Mexax Big 10 Bt mo 40 Br,
«TeMmepaTypHa BiJciuka» He BimOyBamach, OCKUIBKH
BHACJIJIOK TEIUIOBIBEJCHHs 3 OLIbLIOT MTOBEPXHI eleKk—

(>95,5°C), HeoOXimHUX i1 aBTOMATHYHOIO BiAMHUKaHHS.
TpuBanicte pagioyacTOTHOTO BIUIMBY pPEryJIOBalach B
PYYHOMY PEXHMi, a TOMY PO3MipH MOIIKOJDKEHHS 3p0—
CTaJIM MPOTIOPLIIHO IO KUIBKOCTI MepeaaHoi eHeprii Tka—
HHHI, IO J03BOJISJIO JOCSTHYTH MaKCHMaIFHOTO MOIIKO—
JokeHHs (mmupuHa — 12,3 MM, rmbuHa — 9,5 Mm). [Togaya
Ha eNIeKTpoa 8 MM TOTYy>KHOCTI Oimbime 40 BT Takox He
BUKJIMKaNa TEMIIEPaTypHOI BiJICIUKH, ajie MPU3BOIMIIA JI0
MIKpOBHOYXIB MapiB ra3y B TKaHWHI MiOKap/a.

Hagezneni Bumie 3amexHOCTI TpadidHO 300pakeHi
Ha PUCYHKY 1.
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Puc.1 — Cepenni po3mipu yrBoproBaoi aectpykiii (p<0,05) y pexumi KOHTPOJIIO BUXiAHOT MOTYKHOCTI MPH po3Mipax enekTpoiB 4 i 8 MM Ta
TpuBanocTi BBy 60 ¢ (*— TpuBanicTh BINMBY 22 ¢, BHACIIJOK TEMIIEPaTypHOI BiACIUKH).

Jlpyra rpyna eKcrnepuMeHTIB B PEXHUMi KOHTPOJIIO
TEMIIEpaTypu €JIEKTPOLY BIJKpHIA MOXKIHMBICTH YHUK—
HEHHS1 HETaTUBHUX MOMEHTIB I€Pe4acHOTO MPUIMHEHHS
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NpOLIEAYPH BHACIIIOK «TeMIepaTypHOi Biaciukm» i
NoTiepeKEeHHsl MOSIBA MIKpoBHOYXiB (Tabiu. 1, migposmin
II). TpuBamnicTe BIIMBY HE CKOpOUYyBanacsl i CTaHOBHIIA



60 c. ans TPhOX HOMIHANBHUX 3HAYEHb TEMIIEPATYPHU
enexTpois: 55 °C, 65 °C, 75 °C. B uux ymoBax oTpumana
JiHIAHA 3aJIeKHICT PO3MIpIB JecTpyKii B Temrepa—
TypH (pHc. 2).

[Ipu po3mipax enekrpoay 4 MM HIMpHHA i TTHOMHA
JIeCTpYKIii Oy MEHIIMMH HDK HPH 8§ MM EJIEKTpPO/Ii.
MiniMasbHI po3Mipu fecTpyKuii nmpu Temneparypi 55 °C
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JUIA eJIEKTpoAy 4 MM CTaHOBWIM: ImmprHa — 4,4 MM,
rmbuHa — 3,3 MM; a A eNIeKTPOAY 8 MM, BiJIOBIJHO,
8 MM 1 5,5 mm. [Ipu Temneparypi 75 °C 6ymu otpumani
MaKCHMaJIbHI PO3MipH JAECTPYKIIT — ATl €JEKTPOIy 4 MM:
mmpuHa — 8,5 MM, rmbuHa — 5,3 MM; 1 qa 8 MM,
BigmosigHo: 13,1 MM 1 8,2 MM.
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Puc. 2 — Cepeni po3mipu yTBoproBanoi aectpykuii (p<0,05) y pexuMi KOHTPOITIO TEMIIEpaTypu NpH po3Mipax enekTpoaiB 4 i 8§ Mm
Ta TpUBaJIOCTi BILUBY 60 c.

Ha puc. 3 noka3zani rpadiku po3aijibHOTO BILUTUBY
BEMMUYMHKM TepeaHoi Ha MioKap] eHepril pamaio—4ac—
TOTHOTO CTPYMY, sIKa €KBIBAJICHTHA PO3MipaM YTBOPEHUX
MOIIKO/DKEHb, 1 3HAYCHb TEMIICpaTypH HarpiBaHHS TKa—

HUHU Ceplis MPHU JBOX BapiaHTaX pajiod4acTOTHOT absiii:
B PEXHMMI KOHTPOJIIO TEMIEPATypH Ta B PEXHUMI KOHT—
POJIIO TIOTYKHOCTI.

4 efleKTp ol 4 MM, P €5KHM KOHTP QIO IOTY>KHOCTI # enleKTp ol 8 MM, P €5KHM KOHTP QIO MOTY>KHOCTI
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Puc. 3 — 3anexHicTh TEMIEpaTypy TKAHUHY i PO3MipiB MOIIKOIKEHHS Bijl IEpeIaHOi Ha MiOKap.l €Heprii paaioyacTOTHOTO CTPyMy (KOJIO OKPECIHOE
XapaKTEePUCTUKH a0JIsLii, sIKi 3a0e3neuyoTh Oe3neyHnil i epeKTUBHUIA pO3Mip AECTPYKil).
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306iIbIIeHHST BUXITHOT OTYKHOCTI IPU3BOJMTH 0
MIJBUILEHHS TEeMIlepaTypy eJIeKTPoay 1 3YMOBIIOE
YTBOpEHHs OLIBIIOT AECTPYKLIT TKaHUH Miokapxry. Bean—
YHHA KOPUCHOT MOTYXKHOCTI pa/lioyacTOTHOTO CTPYMY, IO
JIOXOANTH IO TKAHWHM 1 YTBOPIOE eeKTUBHE 1 Oe3neuHe
TpaHCMypallbHe MOLIKOJKEHHS, 3aleXUTh BiJl JOBKUHU
EIIEKTPOLY.

Jnst epeKTHBHOTO BUKOPUCTAHHS ICKTPOLY 4 MM,
JIOMITFHO 3aCTOCOBYBATH HOTO B PEXHAMiI KOHTPOIIO
TEeMIEPaTypH, SKHHA J03BOJSE MiJBOAWUTH 1O TKAHUHU
cepisl OiNpITy BENWYMHY paAiodacTOTHOI €Heprii, He

3YMOBJIIOIOYH TIEPErpiBaHHs €JIeKTPOLy 1 aBTOMATUYHOTO
NPUITUHEHHS [I0Aa4i CTPyMY.

Enexktpoq 8 MM y cBOw uepry eQeKTHBHIIIE
Npaloe B PeXMMi KOHTPOJIO MOTYKHOCTI, J€ BiH 3y—
MOBJIIO€ HIBHJIIIE HAPOCTAHHS €HEPTii Pajio4acTOTHOTO
CTpyMy 1 yTBOpEeHHsl OLNBIIOrO 3a PO3MIPOM HOIIKO—
JOKEHHSI.

OTpuMaHi pe3yibTaTd JO3BOJSIIOTE  00MpaTh
mapaMeTpu pagioyacTOTHOI alONAIil AN JOCSATHEHHS
0e3neyHnX POo3MipiB JECTPYKINI B PI3HAX MITSTHKAX cep—
1151, TOBIIMHY SIKUX HaBeJleHi B Tabm. 2 [1].

Tabmuus 2 — Po3mipu JisIHOK ceplist, 0 BiANMOBiAAI0Th 32 MEXaHi3M apUTMii Ta MiUIAraloTh paaio4acToTHIM absii.

30Ha pajioyacTOTHOrO BIIMBY

Po3mipu

ITepencepaHo-uTyHOYKOBa 6OPO3HA, HABKOJIO MIiTPaJIbHOTO Ta TPiKyCIiIaIbHOTO

KJIanaHiB, JOJATKOBUIA IUTSIX TPOBEACHHS

TOBIIMHA 1-8 MM

«IToBinbHU# MLIAX» AB 3’€1HaHHS, 3a/IHS YaCTUHA MIXKIEPEICEPAHOT IEePEropoIKH

JIOBXHHA 5-6 MM, KUpUHA 2-4 MM, TOBIIMHA 1,5 MM

ITpaBe nepescepas, KaBa-TPiKyCIlilabHAN MEPENNHOK

TOBILMHA CTIHKM 2-3 MM, JIOBXKHHA NEPEIINIKY 25 MM

JliBe mepezcepas, rUpia JereHEeBUX BeH

TOBIIKHA CTiHKHU 2-3 MM

I1paBuii Ta TiBUif IUTYHOYOK

TOBIIKHA CTiHKHU 4-6 MM Ta 9-11 MM

Buxonsun 3 MipkyBaHb Oe3rneku, Ui poOOTH B
JUISTHKaX cepus 3 po3MipaMu 0 6 MM Ta MO TOHKHX
CTIHKaX TOBIIMHOIO 10 3 MM (Tabi. 2), pexxuM BUOOpY
PYA Oy HacTynmHMM: pPEXUM KOHTPOJIO MOTYXKHOCTI,
po3mip enekTpomy 4 MM, MOTYXHICTH Omu3pko 5 Br,
TeMIiepaTypa Bijciuku 65,5 °C.

Y Bumaaky koiau TmOTpiOHO Oylno JOCSTHYTH
pO3MipiB TOMIKO/DKEHHS Bim 6 10 8§ MM JOMUTBHO
3aCTOCOBYBATH €IIEKTPOA 4 MM B PEKUMi KOHTPOJIIO TEM—
mepaTypy 3 HOMiHAIEHUM 3Ha4eHHSIM 65 °C (TMOTYXHICTh
aBTOMATHYHO 3pocTaia nmoHasn 5 BT).

Jnss PUA marosnoriyaux mkepen 30y/DKeHHS Ha
rmbuHi 10 11 MM B Miokapai, eeKTUBHUM BapiaHTOM
OyB: eleKTpoJ 8 MM, PeXHM KOHTPOIIO TeMIeparypH 3
Bapialli€l0 HOMIHAJBHUX 3Ha4YeHb B Mexax 65-75 °C
(moty>xHicts 20-30 Br).

PUA ninstHKE ceprisd 3 TOBIIMHOIO CTiHKH 2-3 MM,
aje BENMKOI0 3a IUIONIEI0, KOJIM IOTPiOHO BUKOHATH
JIHII0O 3 TOYOK aOusmii MOBKHHOIO ONHM3BKO 25 MM,
JOMUTFHAM OYyJI0O BHWKOPHCTaHHA EIEeKTpoxy 8 MM B
TOPHU30HTAIFHOMY MOJI0KEHHI, PEXHUM KOHTPOJIIO MOTYX-
HOCTI, OTYkHicTh 30 BT.

Pe3ynbTaTi BUKOHAHOTO JOCTIKEHHS JO3BOJMIN
BU3HAYMTU OPIEHTOBHI MEXi BIUIMBY NPU BUKOPUCTAHHI
PUA nns poGoTH Ha PpI3HUX JUISHKAX cepus B
CTaH/JapTHUX YMOBaX PEHTIEHOJIOTIYHOTO KOHTPOJIO ,
SKAH He 3a0e3redye Bidyamizalilo TNIMOWHM 1 PO3MipiB
JIECTPKYKIiT TKAHWH.

BucnoBknu

1. B pexxuMi KOHTPOJIO TOTYHOCTI SIK HAHOLITBII
Oe3nedHnii peXMM BIUIMBY PEKOMEHIOBAaHO BHKOPHC—
TOBYBaTH €NEKTpOX 4 MM Ha TOTYXHOCTAX 5 Bt mms
panioyactoTHol abmsmil AULIHOK cepus 10 6 MM i
TOBILIMHOIO CTiHKK 110 3 MM. Enextpon 8 MM edexTHBHO
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3aCTOCOBYBAaTH B TOPU30HTAIbHOMY MOJOXKEHHI JUIs
pPYHHYBaHHS AUISHOK JI0 25 MM 1 TOBHIMHOIO CTiHKH 2-3
MM, MTOJIAI0YM HA HBOTO MOTYKHICTh 20-30 BT.

2. PexxuM KOHTpoONIIO TeMmmeparypu 3 HOMiHa—
JHHAMU 3HAYCHHSAMHU B Mexax 65-75 °C moxe Oytu pe—
KOMEH/IOBaHO BUKOPHCTOBYBATH ISl TOYKOBOT JIECT—PyK—
il jpkepena aputMmii Ha rmbOMHI 10 6-8 MM 3a Jomo—
MOTOI0 elleKTpoay 4 MM, Ta Ha TubuHi 9-11 MM — enex—
Tpoay 8 MM.
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