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By Different Formulas under Different Heart Rhythm » #£54F atrial fibrillation 5%
Sinus rhythm N AR EIRIEA T (BFE Bazetts, Fridericia, Framingham,Hodges,
Dimitriensko Z)3F(& By QT HERY - 45 EELEE T Atrial fibrillation 7 &} 58 1

QTc FEAEEFEE > H Bazett formula 55 5 overestimate QT interval.

[BI= - Arizona local ACC/AHA meeting BH& -



4.2 2023.5 /¥ New Orleans 2:]]l Heart Rhythm Society Annual Meeting - Poster
78 H K Quantifying Procedural Advantages of Novel Variable Size Cryoballoon to
Optimize Pulmonary Vein Isolation. %5} Dual sized Boston Scientific Cryoballoon £
¥A{T Pulmonary Vein isolation FFSEFZ HEAYEEYMESL - 455 AR dual sized
cryoballoon FEFHZEHES grade 4 PV occlusion rate(57.6 to 84.5%) » i~ 2
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dimensional E{EEAIG > HEfd 31mm balloon EHEHI PV antral ablation fYHf&

1.81 +1.09 cm?.

Quantifying Procedural Advantages of Novel Variable Size Cryoballoon to Optimize
Pulmonary Veln Isolation
A; Praneoth Katrapat, MD; Jak

* Novel voriable size cryonallion capable of
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improve these technical challanges.

s wer perfarmed. Single shol

* To evaluate and quantily the patential bane 3 o 9 4 31 mm cryobalioon engagement was buit
of & navel viyobalioon (Boston Seientlic, ’ e scopy image.

Minneapolis, NN} rahle size botwoen
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+ Craate a mode! 10 cuantfy ablaton area
differences

Methods

+ 8 patients it symplomatic paroxysmal AF
uncenvant de-novo cryoablations.
+ The cryobaliocn was intially inflated lo 26mim,

then increased to 31mm while tracking viakz size cryoballoon leads lo more

ooomatcl g g o ok vt
‘and ability for single-shol PV| were assessed.

- Offline cine image analysis and modeling were.
ablation area attributable to the more proximal

Disclosures
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5.1 Liao Y, Katrapati P, Bai R. Risk and benefit of extrapulmonary vein ablation in

atrial fibrillation. Curr Opin Cardiol. 2023 Jan 1;38(1):1-5. doi: 10.1097

/HCO.0000000000001002

IR review 4R BT HAS T O S EHENEE BES Pulmonary vein isolation DLAMNIYEE f

F 2 - ELHE posterior wall isolation, linear ablation, ablation for

extrapulmonary triggers K7 substrate based ablation ° i #1¥}2%JH strategy Rf#ltEL
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5.2 Liao Y, Tomaiko-Clark ED, Martinez J, Shinoda Y, Morris MF, Liu Z, Shatz DY,

Katrapati P, Sahara N, Weiss JP, Zawaneh MS, Tung R, Bai R, Su W. Incidence of

cryoballoon expansion dislodgement during pulmonary vein isolation-an

underappreciated frequent cause of incomplete isolation. Pacing Clin Electrophysiol.

2023 Dec 23. doi: 10.1111/pace.14910. Epub ahead of print. PMID: 38140909.
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FIGURE 1 Expansion dislodgement of cryoballoon detected by dielectric imaging-based acclusion tool (DIOT) at right superior pulmonary
vein (RSPV). (A) Prior to freezing, a complete green dircle indicated total PV occlusion {top). corresponding to no amplitude decay in the real-time
dissipation waveform(bottom). (B) Immediately after freezing. upper right electrodes signals changed to red (top) and an amplitude decay was
found in the real-time waveform (bottom), indicating a balloon dislodgement with posteroseptal leak. This application ended up with failed PVI,
Asterisks: position of cryoballoon. Arrow: achieve mapping catheter. [Color figure can be viewed at wileyonlinelibrary.com)

B 7 - Dielectric imaging-based occlusion tool(DIOT)method to detect expansion

dislodgement of cryoballoon.

5.3 Liao Y, Bai R, Shatz DY, Weiss JP, Zawaneh M, Tung R, Su W. Initial clinical
experience of atrial fibrillation ablation guided by a cryoballoon-compatible,
magnetic-based circular catheter. J Cardiovasc Electrophysiol. 2024 Jan;35(1):111-
119. doi: 10.1111/jce.16124.
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FIGURE 2 Definition of different measurements on EAM used in the study. (A) The LA posterior wall area was defined as area encircled by
left atrium roof line, bottom line, and pulmonary vein-left atrium junction (area circled by white dot line). (B) Low voltage area was defined as
bipolar voltage 0.1-0.5 mV within posterior wall area (area circled by black line). (C) Far field electrograms were sampled 5 mm distal to the
ablation boundary. (D) Measurement of four pulmonary veins angulation. EAM, electro-anatomical mapping: LA, left atrium.

[E 7~ ~ Comparison between LASSONAV and Pentaray catheter.
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0.General

0.1 The average of impedance of blood is around 90. And it’s around 105-120 in
average in LA tissue. A 15-impedance drop is desired to see for each ablation.
(Boston rhythmia system)

0.2 When you ablate in CS with irrigation catheter, use 20w to start up.

0.3 When intrafascicular block occurs, there is a split H or fascicular potential. And it

probably looks like Retrograde conduction.
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9,10

7.8 Block
4
5,6
, Retrograde
3.4 conduction
1,2

0.4. The ERP is the shortest interval that does capture, so you have to add 10ms on
the interval that blocks.
0.5 Non decremental refractory: atrium, ventricle, most AV bypass tracts, HPS.
Decremental refractory: AV node, some AV bypass tracts(eg: PJRT)
0.6 During atrial extrastimuli, if APERP and AVERP  occurs simultaneously, Try
prolong S1, then prolongs APERP and get APERP when delta wave disappear.

Try shorten S, then prolongs AVERP and get full preexcited.
0.7 During ventricular pacing to see the position of accessory pathway. Initially the
result will be the combination of retrograde HPS and AP conduction(earliest A may
change?) You need to pace until HPS refractioness to see the position of AP.
0.8. If you wanna see more antegrade AP conduction, pace closer to the AP (far
away from HPS). eg: pacing at distal CS for LL paceway.
0.9 The number of pacing to overdrive the tachycardia via RV pacing could be used to
differentiate AVNRT and orthodromic AVRT. Typically AVRT takes fewer number, but
LL pathway could be an exception.
0.10. His refractory VPC advance both A and tachycardia proves the existence of AP
and its involvement in TCL. Usually, you need to advance A first before you advance
the TCL. But nodofascicular is the exception.
0.11 .Put a linear catheter along left septum to acquire left side his-LPF, purkinje
potential. To differentiate His from LPF, find the corresponding right side His.
0.12. Do a LBB EP study before PPM insertion for baseline LBBB pattern ECG.
If an intra-his block is seen, the success rate for LBB pacing is high.
If an intra-LBB block is seen, the success rate for LBB pacing goes down.
If you see the purkinje potential, LBBB is not working. The patient might have

intraventricular block and a CRT should be considered.

13



1.SVT

1.1 Typical flutter: Sometimes it’s better to ablate at 7’0 clock, since the
endocardium is flatter and thinner.

1.2 Typical flutter: when you are doing the differential pacing to check the
bidirectional block, its recommended to pace at the rate slightly faster than the
sinus rate, since functional block could occur at higher rate. However, the CTl is
not truly block at lower rate.

1.3 SVT with wide QRS and, V more than A:  AVNRT; JT with BBB.

1.4 1.4 Check phrenic nerve with pacing at 20mA before ablation at RA posterior wall

1.5 Pacing higher rate above SVT is an overdrive pacing. Some criteria needs to meet
for entrainment.

1.6 D.D for incessant SVT: AT, JT, PIRT.

1.7 Early APC terminate AVNRT though block in pathway, but has no effect on JT. Late
APC(His refractory) APC advance, delay or terminate AVNRT through slow
pathway.

1.8 It’s always good to localize the AP during AVRT, because during V pacing, the
retrograde A is the combined result of AP and HPS conduction. On the other
hand, ablation during AVRT is not a good idea, because the catheter pop out

when the tachycardia terminates.

2. VPC

2.1 Summit

Catheter preparation:

20 pole, 3mm catheter in the coronary sinus, extend it in to AlV.

Ablation: 40-50watts

2.2 Cusp VPC:

Only V signal -> RCC, Only A signal-> NCC, both signals: LCC.

2.3 Posterior papillary muscle VPC: RBBB posterior axis.

2.4 AMCVPC: gRin lead V1

2.5 When looking for the site of best pace mapping, keep pacing and move
catheter in RVOT.

2.6 VPC origin correlates to ECG leads and fluoroscopic views.

RBBB: LV origin; LBBB: RV or LV septum

RAO: best view to see superior or inferior axis, compatible with inferior ECG leads
LAO: best view to see lateral or medial axis, compatible with lead I, aVL

Positive concordance: basal LV; Negative concordance: apical LV. No obvious

concordance(with R wave transition: mid LV)

14



When lead | is completely gs, suggests epicardial origin, since no myocardium is left
to the epicardium.

If lead Il and Ill are all positive, compare the R voltage of them, if Il > IlI, it’s septum
orign, if llI>11, it’s lateral origin. Could compare aVR and aVL in the same way.

2.7 Methods to ablate summit VPC: via LCC, IFT, anterior AMC or AIV(Check
coronary angiogram first, since its route overlap with OM or intermediate branch).
2.8 when a LBBB morphology like VPC is hard to ablate, try ILT XD.

Niche Surgery for LV Summit!

Tung, Garcia, Shivkumar. McAlpine’s Practical Atlas for Interventional Electrophysiology. /In preparation.
LV summit VPC may have similar activation timing at several places, eg. AlV, LCC,
RVOT. Compared the timing of endo(LCC) and Epi (AlV), if the timing is similar, it

means it’s probably intramural VPC. May try higher watts or half saline.

3.VT

3.0 Ref: max -dv/dt. Window: from QRS onset to whole CL.

3.1 Those area with fractionated EGMs and borderline voltage are the pearl. Those
area with definite dead tissue and healthy tissue are not the target. To check the
viability of tissue, pacing at 10-20mA could be performed.

3.2 If there are many isochrone crowding areas, pace around those areas and match
the morphology with VT. Also look for long pace-QRS and selected capture of the late
potentials.

3.3 The closer you are, the more splits you will see at the lines of block. That’s why

15



CTl block is always concealed during sinus rhythm. In addition, concealed block often
presents as normal EGM, unless you pace near them, then uncover the split signals.
3.4 Pace mapping:

if you pace at two sites next to each other, and you get two different VT morphology
with two opposite axis, you are in the circuit with two exit sites.

3.5

The meaning of “lines of block” could be different in LV compared to in LA. Because
LV has a thicker 3D structure. The wavefront that blocks at lines of block will continue
to dive into intramural layer and then come out later from the other side of line. It
means the isthmus may sit inside intramural layer, and the “ lines of block” is the
boundary of conduction block at endocardial surface.

3.6 VT has several categorical methods, including conduction system VT or
myocardial VT. V5-V6 leads are the best leads to tell them apart. If there is slurred
initial parts, it’s myocardial VT. If it’s straight, it’s conduction system.

3.7 For diagnosis of conduction system VT, a His signal is the most important. You
always wanna find His-His preceding and predicting V-V interval. In addition,
entrainment by atrial pacing is achievable.

3.8 Dr.Tung’s theory: one can induce VT more easily if his pacing is closer to the
circuit.

3.9 Crux VT: Often seem in NICM. ECG: equivocal V1, superior left axis(QS in lead
Il orllI?), abrupt V2R. Anatomy: intersection of PDA, RCA, MCV.

3.10 Initiation of VT EGM at isthmus. The sequence of isthmus and V signal will

change.

Block at isthmus and VT initiation
2 8
\Y P \YJ

3.11 Progressive TR fusion will be seen if you pace from lower rate toward VT CL.

P IV P 1V P Iv P | |

Therefore, the best way to observe the pace mapping match is to pace at VT CL.
3.12 Four clinical interventions to improve VT ablation outcomes: 3D mapping,
epicardial ablation, homogenization, mechanical circulatory support.

3.13

16



EGM annotation of ILAM map during sinus rhythm: annotate the latest EGM. If
there is double potential, annotate the later one. A line of block will be always seen
at the place with double potential.

EGM annotation of ILAM map during VT: annotate the sharpest EGM. The window of
ILAM is set between two QRS onset. So the purple to white is the exit site (which is
usually broad). The timing between S to Q is diastolic phase, and the color green-light
blue is the mid diastolic phase.

3.13.1 The shape of isthmus is more important than the timing. The timing could be
green, light blue or dark blue, but the color with cone-shape(narrow part) should be
the isthmus.

3.14 The earliest ventricular parts of activation during sinus rhythm are the LAF-
purkinje and LPF-purkinje junction, which locates at the middle part of posterior
septum and anterior wall. Then the wavefront goes toward three directions.
1.Middle LV to His. 2.Middle LV to apical LV 3. Anterior and septal wall to lateral
wall.

4. Afib

4.1. The benefit of mapping with CS pacing (eg. at 600CL) is quicker. Also stabilize

the rhythm during
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