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Pritomnost oblasti s nizkou voltazi dle
elektroanatomického (EA) mapovani predikuje riziko
rekurence fibrilace sini (FiS) po katetrizacni ablaci

AF-free survival is poorer in patients with low-voltage areas (<0.4 mV) comprising
>10% of the LA
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VysSsi podil fibréznich oblasti levé siné dle MRI téz predikuje riziko rekurence fibrilace sini po katetrizacni ablaci

Amount of late-gadolinium enhancement in pre and post
ablation CMR compared for patients with and without AF
recurrence following ablation

Stage 2 (210%-<20% of atrial wall)
% left atrial A -
Posterior view Anterior view
enhancement

>3SD u recurrence of
18.0% - AF
16.0% -

No recurrence
of AF

=
=
t
=]
o
<]
Il
o
w
o
=
]
=
o
o
[= -4
=
E
=
=
=
=
[~
=T

Anterior view

=

90 180 270 360 450 8% - 2 ;
. ) . m 3 ' ) L
Days Since End of Blanking Period i = l’,ﬁ T
. 4 p U R 'V
‘ ko NP &
pre ablation LGE post ablation LGE L ™ N ‘l‘}‘(

[A] Stage 1 (<10% of atrial wall)

Posterior view § Anterior view : Anterior view

1. Marouche et al., JAMA, 2014
2. Malcolme-Lawes et al., Heart Rhythm, 2013

Healthy Fibrotic tissue




Results

Cardiac MRI- Correlation Radius for
Method of EAM Coefficient Sensitivity Specificity Reference  Alignment
Correlation Year  First Author  Correlation Found*(r) (%) (%) Significance Test {mm)
LAasa 2009 Oakes(7)  Yes @ 0.78 NA NA P <05 EAM NA
whole 2010 Badger (11) Yes @ 0.57 NA NA NA EAM NA
2015 Sramko (32) <0.5mV:no@ —0.11 NA NA P= 40 EAM NA
<02mV:nolfy -0.16 NA NA P=20
2022 FEichenlaub  Utah method: noffNA NA NA P- 06 EAM NA
(35) lIR0.74:n0 @) NA NA NA P- 34
IR0.97:no @ NA NA NA P-175
IR 1.2: no NA NA NA P- 66

Point-by- 2013

point

correla-

tion
2014
2015
2017
2018
2019
2020
2021

Malcolme- 2 vs 3 S80S yes . NA
Lawes (8) 3vs4S[}s:yH.NA
4vs 5 8Ds: ves gy NA
=5 SDs: no . NA
Khurram Yes . -2.44
(27)
Harrison 2.5 mm: yes . -0.18
{15)
5 mm: yes . -0.19
Benito (20) Yes @ 02
Zghaib (33) Yes @ _0.85
Lee (29) Yes . NA
Kuo (28) Redo: yes . -0.049
Naive: no @ -0.004
Caixal (21)  Yes -0.39
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Prior Time between
Ablation Men Reference Cardiac MRI and
N (%) Age (y)' N (%) Test EAM

Method of Sample Size
Correlation  Year First Author  Analyzed*

LAasa 2009  Oakes (7) 54 (118)
whole 2010  Badger (11) 13 (144)

0(0) 64 =12 NA(64) EAM Before
13 (100) 63 13 NA(71) EAM NA

2015 Sramko (32) 56 (95) 0(0) 59 = 8 NA (71) EAM <1 week
2022  Eichenlaub 37 (41) Persistent 0 (0) 66 =9 NA(84) EAM <1 day
(35)

LA divided 2012  Spragg (16) 10 (10) Mixed 10 (100) 56 NA EAM 5 days = 3
inregions 2013  Jadidi (25) 18 (18) Persistent [ 0 (0) 63=7 16(89) MRI 1-2 days
“’f‘d‘ and 5014 Bisbal (12) 15 (15) Mixed 15(100) 57=8 12(80) EAM NA
E"Gd]l;m 2014 Ca(sag;a.nde 32 (37) Mixed 12(32) 61 29 (78)  EAM 1 week

22
2014  Kapa (26) 12 (20) Mixed 6 (50) 61 +=9 6(60) MRI NA
2015 Hwang (24) 33 (42) Mixed 6(18) 58 =10 32 (84) EAM Before
2019  Chen (23) 16 (16) Persistent 0(0) 62 +12 13 (81) EAM 2 days
2019  Qureshi (31) 14 (20) Persistent 0 (0) 62+11 11(59) MRI Before
2021 Althoff (34) 18 (22) Mixed 18 (100) 57 = 8 17 (77) EAM Median 1.5 days

Point-by- 2013  Malcolme- 21 (50) Paroxysmal [§ 11 (52) 60 =13 NA(31) EAM Before
point cor- Lawes (8)
relation 2014  Khurram (27) 75 (75) Mixed 32 (43) 62=8 56(75) EAM Before

2015  Harrison (15) 20 (20) Mixed 20 (100) 59 =7 17 (85) EAM 23 weeks
2017  Benito (20) 15 (30) Mixed 0(0) 58 10 NA(87) EAM <2 weeks
2018  Zghaib (33) 26 (26) Mixed 17 (65) 63 = 8§ 19 (73) MRI median 1 day
2019  Lee (29) 20 (20) Persistent 0(0) 64 NA EAM median 57 days
2020 Kuo (28) 40 (40) Mixed 24 (60) 63 =9 30(79) MRI 12 days
2021  Caixal (21) 16 (88) Mixed 0 (0) 63+7 5(29) EAM <2 weeks

PA 2014  McGann (30) 10 (457) Mixed 0 (0) 6412 NA(64d PA Before
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Method of

Rhythm during lapping Catheter and No. of § Voltage Points

Cutoff Values Related to

Correlation  Year First Author loles/Interelectrode Spacing Jf(Mean *= SD)*  Fibrosis (mV)
LAasa 2009  Oakes (7) NTC: 4/3.5 mm =100 <0.1]0.1-0.5 [ 0.5-1 | =11
whole 2010  Badger (11) BW: 10/3 mm =100 <0.1]0.1-0.5 | 0.5-1 | =11
2015 Sramko (32) AF NTC: 4/3.5 mm 219 = 49 <20.5 and <0.2
2022  Eichenlaub (3) SR Pent and Lasso: 20/1 mm 2129 = 484 <0.5
LA divided 2012  Spragg (16) NA NTC: 4/3.5 mm 90 = 24 <0.5
inregions 2013  Jadidi (25) AF AFII: 20/1 mm 514 = 77 Not
withand 5514 Bishal 12) J| SR Lasso: 20/1 mm 808 No'
‘Eg%ﬁm 2014  Casagrande J| NA NA =200 <0.5 and < 0.05
(22)
2014  Kapa (26) SR NTC: 4/3.5 mm 141 = 12 Not#
2015  Hwang (24) SR NTC: 4/3.5 mm NA <0.5
2019 Chen (23) AF AFIIL: 20/1 mm 1000 <0.5
2019  Qureshi (31) AF and SR AFIL: 20/1 mm AF 660 = 28, AF <0.35, SR <1.8
SR 557 = 326
2021 Althoff (34) NA Pent and Lasso: 20/1 mm 2566 <0.5
Point-by- 2013  Malcolme- SR Lasso and AFIL: 20/1 mm 200 ’
point cor- Lawes (8)
relation 2014 Khurram (27) SR NTC: 4/3.5 mm 100
2015 Harrison (15)f SR NTC: 4/3.5 mm 338 = 210
2017 Benito (20) SR Lasso: 20/1 mm 124 *= 81
2018 Zghaib (33) SR Lasso: 20/1 mm 734
2019 Lee (29) SR NA NA
2020 Kuo (28) Pent and Lasso: 20/1 mm 123
2021 Caixal (21) SR Lasso: 20/1 mm 253 = 139

Bijvoet et al., Radiology: Cardiothoracic Imaging 2022




Cil prace, design

Korelace nizkovoltazovych oblasti elektroanatomické mapy s pouzitim Octaray katetru (HD
mapovani) s oblastmi fiorézy detekovanymi pomoci MRI

Prospektivni observacni jedoramenna unicentricka studie
Vstupni kritéria: dlouhodobé perzistentni FiS s indikaci ke katetrizacni ablaci
VyluCovaci kriteria: predchozi ablace, obecné kontraindikace katetrizacni ablace




Metody

MRI skenv levé siné s nozdnim aadoliniovvm

Pro rozlisSeni zdravé a fibrotické tkané byl pouzit prah
pomeéru intenzity obrazu 1.2 (lIR threshold), ktery se
ukazal jako vhodny pro 1,5T LA LGE skeny?

1. Bertelsen et al., The int journal of Cardiovascular Imaging, 2019




Elektroanatomicka mapa (CARTO 3), OCTARAY™
katetr (Biosense Webster), bipolarni voltaz 0,1 — 0,5mV
pfi SR

i pfi FIS

(+ 0,1 —0,35mV)

Distribuce voltaze EA mapy a MRI hodnocena ve 12
segmentech leve sine




Metody

Dle distribuce fibrozy (nizkovoltazové oblasti)
skore 1-4 pro dany segment

1 = bez fibrozy

2 = rozsah fibrézy do 50 %

3 = rozsah fibrozy 50 — 99 %

4 = cely segment fibroticky
Soucet skore vSech segmentlt = sumacéni skore
(SS)




OCTARAY™

| OCTARAY Long 3-3-3-3-3 | | ow-voltage area 11.6 cm?
Mapping points, n= 3,329

Diameter Sheath Fit* Number of Spacing Spline length
electrodes

=8.5F Soft tip 48 2-2-2 mm 1.5cm
=8.5F Soft tip 2-5-2 mm 2.0cm

>8.5F Soft tip

>8.5F Soft tip

48
48
>8.5F Soft tip 48
48
48

=8.5F Soft tip

1. Masudaetal., PACE, 2024

Low-voltage area 21.4 cm? T
Mapping points, n= 660 —




Studijni populace

Charakteristika _ Charakteristika _

Vék, prumér (roky) 69 + 7,2 Alespon 1 el. kardioverze 13 (100 %)
Zeny 5 (38,5 %) Doba trvani FiS, pramér 8,3+11,9
BMI, primér (kg/m2) 30,1+5,5 (roky)

Arterialni hypertenze 11 (84,6 %) LVEF, pramér 55,6+ 7,0
Srdeéni selhani 2 (16,7 %) LA diametr, prdmér (mm) 45,0+ 5,2
Ischemicka choroba 0

srdecni

CMP 1 (7,7 %)

Paroxysmalni FiS 0




Vysledky

Zafazeno 13 pacientu

10 x pouze EA mapa pfi FiS, 1 x EA mapa pouze pfi
SR, 2 x EAmapa pfi FiISi SR

prumérny pocet bodu elektroanatomickych map
4323 . 1680

0,1-0,5mV: SS EAvs. SS MRI: 27,1 - 6,6 vs. 18,6
.3,3; P<0,001

0,1-0,35mV :SS EAvs. SS MRI: 25,8 - 7,4 vs.
18,6 : 3,3; P =0,003
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Vysledky

Matched segments per patient (EA vs. MRI)
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Limitace analyzy

100% pacientu pfi MRI s FiS — negativni vliv na kvalitu scanu
Pacienti nevylu€ovani pro insuficientni kvalitu scanu
Semikvantitativni hodnoceni rozsahu fibrozy

EA mapovani pfi FiS u vétSiny pacientu

Scany | EA mapy hodnoceny jednou osobou

s wbhE




averem

V prezentovanem souboru nebyla shledana korelace mezi MRI
(LGE) a vysoce denznimi bipolarnimi voltazovymi mapami

EA mapovani nadhodnocuje rozsah fibrézy v porovnani s MRI

Korelace nebyla prokazana ani pfi porovnani segmentu

lokalizovanych pouze na zadni sténé nebo segmentu pouze na
predni sténé
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