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Phucng phap cé lap tinh mach phdi bang ap lanh Cryoballoon

Uu diém Han ché

Tiép xiic m6 t6t, on dinh Khé ap dung khi cau triac TMP phirc tap (*)
It ton thueng ndi mac, giam déng mau Nguy co liét than kinh hoanh (tam thagi)
Thdi gian tha thuat ngan hon Thai gian fluoroscopy dai hon RF

Han ché dau, giam thuoc an than Kich cG catheter va sheath I6n

Ty Ié ton thucng thu'c quan thap Co thé can RF bo sung, PVI plus

Hiéu qua tuong duong hoac vuot RF (1) Ty 1€ hep mach phdi (<2%)

HOI NGHI CHUYEN GIA ROI LOAN NHIP TIM TOAN QUOGC 2025 | Ngay 19 thang 07 ném 2025



Asia
An Open Access Journal

A total of 172 participants were
included, with an average age of
59.22 + 9.25 years and 99 (57.56%) of
them men.

Immediate success rate was 97.67%
(95% Cl: 94.15%-99.36%)

and 12-month treatment success rate
was 82.56% (95% Cl: 76.89%-88.23%),
including a late recurrence rate of

13.61%

JACC Cryoballoon: PVI & bénh nhan rung nhi kich phat

& Han Qudc

CENTRAL ILLUSTRATION: Liquid Nitrogen Cryoballoon Ablation System
With Promising 12-Month Follow-Up Results
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142/172 (82.56%) 30/172 (17.44%)

Nie Z, et al. JACC: Asia. 2023;3(5):805-816.
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BANG BONG AP LANH CRY-BALLOON

AvyuisIuvn

1. Dién cuc that phai
2. Dién cuc xoang vanh
3. Ong thong chira bong ap lanh va

dién cu'c ghi dién do dang vong
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Uu diém: Ghi nhan dién hoc ciia budng tim trong thdi gian thuc



PIEN PO TRONG TINH MACH PHOI MAT PI THEO THOT GIAN THUC
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C6 1ap hoan toan dién hoc Tinh mach phai va nhi trai Ia nén tang cua tit ca cac ky thuat triét doét rung nhi hién nay
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PE CO LAP TINH MACH PHOI (PVI) TRONG TRIET BOT RUNG NHI

Cryoballoon
AF/AT freedom: 65-76% (12-18

ty 1€ duy tri Mok waring: pireni nevepele : ty 1€ duy tri nhip
nhip xoang 50 — 95% (trong e xoang 75 — 93% (trong khoang thoi
khoang thdi gian theo ddi 12 dén gian theo doi 12 den 18 thang)
60 thang) - bien co chinh ghi nhan la ton thucng

bi€n 6 chinh ghi nhan la ép tim M ; gay liet than kinh hoanh.

va ro thuc quan.

Pulsed field: Dong dién nano Z . 7% Bong dot laser
véi ty 1€ duy tri nhip xoang 87% R R ndi mach vdi ty 1€ duy tri nhip
(trong khoang thai gian theo doi T~ xoang 46% (trong khoang thdi
12 thang) gian theo doi 56 thang)

b S

Giulio la Rosa, Jorge G.Quintanilla, Anatomical targets and expected outcomes of catheter-based ablation of atrial fibrillation, 2020



Phwong phap c6 lap tinh mach phoi bang RF truyén thong
Catheter RF: POINT BY POINT

. Ki thuat kho, can bac si co tay nghé va kinh nghiém

 Phurc tap ,can hé thdng dinh vi va lap ban dé 3D (Contact Force)
« Thach thue trong viéc gilr cd dinh catheter.

« Khéng dong nhat trong thoi gian dét, phwong phap, két qua

« Thoi gian tha thuat: 4-6 tiéng.



Phuong phap c6 1ap tinh mach phdi bang ap lanh Cryoballoon

B Radiofrequency Current Ablation of Pulmonary Vein A Cryoballoon Ablation of Pulmonary Vein

Left Atrium Access Route

esions

Cryoballoon:

Giai doan chuyén déi khi trong binh chtra tir dang 16ng sang dang khi dwoc goi la sw gidn né Joule — Thomson




UU PIEM co LAP TINH MACH PHOI BANG BONG AP LANH CRYOBALLOON

- Cung cap nang lwong dot dong nhat lién tuc
« D& s dung (Learning Curve ngan)

« Tang hiéu qua cbd 1ap tinh mach phdi (Fire and Ice)

 Giam nguy co bién chirng
« Huyét khdi
« Tc tinh mach,tdén thwong do dbt lién tuc tai mot
diém,tén thuwong thwe quan (rd TQ- nhi tréai)
- Nang lwong dot tap trung, va khéng bi phan
tan so v&i RF




Phucng phap cé lap tinh mach phdi bang ap lanh Cryoballoon

Uu diém Han ché

Tiép xiic m6 t6t, on dinh Khé ap dung khi cau triac TMP phirc tap (*)
It ton thueng ndi mac, giam déng mau Nguy co liét than kinh hoanh (tam thagi)
Thdi gian tha thuat ngan hon Thai gian fluoroscopy dai hon RF

Han ché dau, giam thuoc an than Kich cG catheter va sheath I6n

Ty Ié ton thucng thu'c quan thap Co thé can RF bo sung, PVI plus

Hiéu qua tuong duong hoac vuot RF (1) Ty 1€ hep mach phdi (<2%)

HOI NGHI CHUYEN GIA ROI LOAN NHIP TIM TOAN QUOGC 2025 | Ngay 19 thang 07 ném 2025



Tén thuong co tim trén thuc nghiém (sau 7 ngay)

Minimal Thrombus Endocardium Intact Disrupted Endocardium Thrombus Present
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Fibrosis Complete Well Demarcated Hemorrhage
Still Present



VS.

IN DRUG-REFRACTORY SYMPTOMATIC PAROXYSMAL AFIB

B Radiofrequency Current Ablation of Pulmonary Vein

Left Atrium Access Route
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Tiéu chi nghién ctru chinh
Primary Efficacy Endpoint!

Cryoballoon dap &rng tiéu chi nghién ciru
khong thua kém, so6 Ian thu'c hién ky thuat
hiéu qua va nhat quan hon khi so va@i RF
Primary Safety Endpoint!
Khéng c6 su khac biét dang ké giira do
an toan tong thé ciua hai phucong phap

GIAM 53%

SO LAN SOC DIEN CHUYEN NHIP SO VOT RF2
(13 cryo vs 28 RF)

GIAM 33%

SO CA TAI DOT RUNG NHI SO VOT RF2
(49 cryo vs. 70 RF)

GIAM 34%

SO CA NHAP VIENN LIEN QUAN TOT TIM MACH?2
(139 cryo vs. 203 RF)




TIEU CHI AN TOAN

C Primary Safety End Point

100-
90— Hazard ratio, 0.78 (95% Cl, 0.52-1.18)
g P=0.24
3'; 80
> 704
£ 60-
&2 50- « Khong khéc biét vé tiéu chi an toan
£ 0
Sa  40-
(7)) ? ’ N
£ 30 cua 2 phuvong phap RF va Cryo
= 204 RFC
c —
104
Cryoballoon
0 1 1 | | | 1
0 200 400 600 800 1000
Days since Procedure
No. at Risk
Cryoballoon 374 323 298 261 229 189 159 117 94 55 21
RFC 376 315 292 247 215 176 146 110 87 52 27

N Engl J Med 2016;374:2235-45. DOI: 10.1056/NEJMoa160201



Table 2. Efficacy End Points.*

Radiofrequency Cryoballoon
Group Group Hazard Ratio

End Daint [N _276) [N _27A4) [QEOZ 1\~ D\In‘h‘ej‘

Rung nhi kich phat khong dap 'ng vai thuoc chong loan nhip
co 1ap tinh mach phdi bang béng ap lanh (Cryoballoon ablation)
khéng kém hon bang nang lugng séng cé tan sé radio (RF ablation)

G tiéu chi hiéu qua va an toan.

& /)

Total fluoroscopy time — min(§ 16.6+17.8 21.7+13.9 — <0.00157

Rehospitalization for cardiovascular causes — 55 (13.5)§ 44 (9.4)§ 0.78 (0.53-1.16) 0.28%**
no. of patients (%)




DU LIEU SO SANH
CRYO-BALLOON vs RF ABLATION

- Systematic review and Meta-analysis

- Tieu chi hiéu qua

- Tiéu chi an toan

- Mot so tieu chi phu: Giam lucong dich dua vao nhi trai
Giam ap lu'c nhi trai (HF)
Giam thgai gian Iuu dung cu trong LA




Comparative safety and effectiveness of Cryoballoon versus RF ablation

for atrial fibrillation: a systematic review and meta-analysis

CRYO RF Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Malmborg et al 49 50 52 56 2.6% 1.06 [0.97, 1.15] 2013
Perez-Castellano et al 12 25 25 25 0.1% 0.49[0.33, 0.73] 2014
Hunter et al 78 78 77 77  11.7% 1.00 [0.98, 1.03] 2015
Kuck et al 370 374 368 376 14.1% 1.01[0.99, 1.03] 2016
R11i ot 3 H H 4% () 1 X

Khdng cé su’ khac biét dang ké vé ty Ié thanh cong trong ki€ém soat rung nhi
G ca 2 phuong phap va 6 nhom BN PAF

Total (95% ClI) 1338 1255 100.0% 1.00 [0.99, 1.01]
Total events 1311 1236

Heterogeneity: Tau? = 0.00; Chi? = 29.82, df = 13 (P = 0.005); I> = 56%

Test for overall effect: Z = 0.06 (P = 0.95)

05 0.7 1 1.5 2
Favours CRYO Favours RF

Furgan, M., Raza, I.l., Younus, S. et al. Comparative safety and effectiveness of cryoballoon versus radiofrequency
ablation for atrial fibrillation: a systematic review and meta-analysis. Egypt Heart J 77, 18 (2025).
https://doi.org/10.1186/s43044-025-00611-9 N
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Comparative safety and effectiveness of Cryoballoon versus RF ablation

for atrial fibrillation: a systematic review and meta-analysis

CRYO RF Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
Herrera et al 19 30 24 30 3.5% 0.79[0.57, 1.10] 2012 -
Malmborg et al 33 50 34 56 3.9% 1.02 [0.75, 1.38] 2013 P —
Pokushalov et al 17 40 23 40 2.2% 0.74 [0.47, 1.16] 2013 -
Perez-Castellano et al 12 29 1 25 1.9% 0.71[0.43, 1.15] 2014 S S
Hunter et al 52 78 36 77 4.2% 1.43 [1.07, 1.90] 2015 —

Ty lé Free AF 6 2 nhom va lan luct la 67,8% va 67,3%

Khong co su’ khac biét ve ty 1é Free AF qua 19 NC va 3416 BN

Shi et al 36 52 30 49 4.2% 1.13 [0.85, 1.51] 2022 =

Mililis et al 48 66 98 133 7.0% 0.99[0.83, 1.18] 2023 =

Yan et al 67 92 118 138 8.3% 0.85 [0.74, 0.98] 2023 -

Total (95% CI) 1711 1677 100.0% 1.00 [0.93, 1.07] %

Total events 1147 1128

Heterogeneity: Tau? = 0.01; Chi* = 37.50, df = 18 (P = 0.005); I> = 52% 052 055 L é é

Test for overall effect: Z = 0.02 (P = 0.99) Eavours CRYO‘ Eavaiire RE




Pulsed Field or Cryobalioon” (ADVENT Trial

The NEW ENGLAND JOURNAL of MEDICINE

Pulsed Field or Cryoballoon Ablation for Paroxysmal Atrial Fibrillation

A Research Summary based on Reichlin T et al. | 10.1056/NEJM0a2502280 | Published on March 31, 2025

WHY WAS THE TRIAL DONE? Patients

« 210 adults
» Median age, 64 years
« Men: 72%; Women: 28%

Catheter-based pulmonary-vein isolation is an effective treat-
ment for symptomatic paroxysmal atrial fibrillation. Thermal
ablation by means of cryoballoon ablation is a mainstay for
pulmonary-vein isolation, but recurrence of atrial tachyarrhyth-
mias is common, and nearby anatomical structures are at risk
for rare complications (e.g., phrenic-nerve palsy). How pulsed
field ablation (PFA) — a nonthermal approach — compares
with cryoballoon ablation when continuous rhythm monitor-
ing is used to detect atrial tachyarrhythmias is unclear.

HOW WAS THE TRIAL CONDUCTED?

Patients with symptomatic paroxysmal atrial fibrillation
were assigned to undergo PFA or cryoballoon ablation.

All the patients received an implantable cardiac monitor

for continuous rhythm monitoring. The primary end point
was the first recurrence of any atrial tachyarrhythmia (atrial
fibrillation, flutter, or tachycardia) lasting at least 30 seconds
during the period from day 91 to day 365 after the ablation
procedure. The noninferiority margin was 20 percentage
points for the difference in cumulative incidence.

Pulsed Field Ablation

TRIAL DESIGN

- Randomized N=105

« Controlled

» Location: two tertiary care
centers in Switzerland

+ Noninferiority

Cryoballoon Ablation

N=105

RESULTS

PFA was noninferior to cryoablation with respect to the
incidence of a first recurrence of any atrial tachyarrhythmia.
The safety end point, a composite of procedure-related com-
plications within 30 days, occurred in a similar percentage
of patients in each group.

LIMITATIONS AND REMAINING QUESTIONS

« The trial used only the pentaspline PFA catheter, so the
findings may not apply to other systems.

« Implantable cardiac monitors were inserted after the
ablation procedure, which prevented an assessment of
the burden of atrial fibrillation at baseline.

+ A left common ostium was detected in 7% of the patients
in the PFA group and in 20% of those in the cryoablation
group. This random imbalance may have favored PFA.

CONCLUSIONS

Among adults with symptomatic paroxysmal atrial
fibrillation, PFA was noninferior to cryoballoon ablation
in terms of the incidence of a first recurrence of tachy-
arrhythmia as assessed by continuous rhythm monitor-
ing up to 1 year after ablation.

NEJM QUICK TAKE I EDITORIAL

Recurrence of Atrial Tachyarrhythmia, Day 91-365

Difference, -13.6 percentage points (95% Cl, -26.9 to -0.3)
P<0.001 for noninferiority, P=0.046 for superiority

100
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SHAM-PVI trial: iing hd viéc triét dot bang Cryoballoon
SHAM-PVI trial #ESCCongress

=={) Study population =) Primary endpoints
Patients with symptomatic Mean AF burden (time in AF) in all patients
paroxysmal or persistent AF, Absolute % change

¢ » despite at least one antiarrhythmic O -60% y

drug, who had been referred for £ Gegmetric pean differ.ence, 0.25;
cathetor abistion - | ——O -35% 95% CI, 0.150-0.422; P < 0.001

—O Where? P i \ Mean AF burden in patients with persistent AF
Two NHS trusts INHS | :
in the UK ’

) -45%  95% Cl, 0.141-0.461

Absolute % change
O QO -7T1%
Geometric mean difference, 0.26;
e |
“

=) Who and what?

(3] Mean AF burden in patients with paroxysmal AF
y) & Absolute % change
patients —{) -16%
J L y— R Geometric mean difference, 0.23;
== +3% 95% Cl, 0.095-0.539
f randomised 1 Bl O- &
111 £y ~ -
O éi =) Secondary endpoints
PVI using Sham proc‘edure AF Effect on Quality of Life (AFEQT ) score favouring PVI ablation
cryoablation with phrenic nerve Vorsuk — Estimated difference at 6 months
pacing to simulate St | 18.39 points (95% CI, 11.48-25.30)

an ablation SFSEG IH = - e
Follow-up eneral Health score favouring ablation

""""""""""" » 6-month ‘ < > Versus i Estimated difference at 6 months
(excluding an initial 3-month blanking period) “ 9.27 points (95% ClI, 3.78-14.76)

ESC—}

"




CRABL-HF trial H#ESCCongress

Cryoballoon vs. radiofrequency ablation for AF in heart failure patients

. ==() Study population ==() Primary endpoints Rate of AT
Crabl-HF trial e TN s
f:».:iz PULY WIENIETs Vel cular tachyarrhythmias (AT; lasting 30 Rate of /AT
~ ejection fraction (LVEF) reduced ’ G 0O 21.8%
to 40% o less and AF, sched- seconds or more) at 1 year after No significant difference
uled for catheter ablation of AF. abigjion between the groups

Aﬁb in HF (EF<40%) =={") Where J ==() Secondary endpoints All-cause mortality at 1 year

Japan, 5 sites d () 1 death

==() Who and what? @Y ——O 1death
- Giﬁm th(‘)’i gian thﬁ thu ﬁt { :,\ Total procedural time (median) HF-hospitalisation rate at 1 year
) > ptients ¢t ——O0imi f R _Ossw
JIN a Otesmin (2% ptienss O7.3%
o | 4 ~ ry e .
- Glam ap llél,c nhl tral (HF) CB abflatlor:and?:TisecleF at}ation LA pulse pressure change Change in LVEF
. . @£ O -0.2mmHg g —O+e%

@ 2'2'5“‘“" @ O+23%

Procedure-related complications Change in QoL at 1 year (AFEQT score)

g ) { @veNt “ () +20

222! @ () 1 event @ () $18
\ : @ESC_/

- Tai nhap vién

- AFEQT




THACH THUC

A

1. Lam thé nao dé lwong hoa do khé?

2. Cung nhur du bao mirc do kho trwdc mot ca
bénh c6 ké hoach triét dot Cryo-Ablation
GIAI PHAP

v







(A) LSPV ostium-bifurcation distance (B) RIPV ostium-bifurcation distance

CAC CHI SO

DU BAO MUC
PO KHO - o | gua Dt
CRYOBALLOON [LAGSR it '

Ovality index
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NAKASONE ET AL.
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FIGURE 2 The overview of the deep learning architecture. Computed tomography (CT) images were extracted into a simplified data
format that represents only the three-dimensional (3D) geometry, and the data size was reduced through edge collapse. These data were
input into the 3D deep learning model, which output binary data indicating either cryoballoon ablation (CBA) difficulty or CBA nondifficulty.
CBA difficulty was defined as those that required touch-up ablation and/or more than 3 times per pulmonary vein.
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(A) The number of cryoballoon ablation (CBA) difficulty and nondifficulties in each pulmonary vein

(B) The number needed to disconnect (NND) and the number of touch-up ablations in each pulmonary vein
(LSPV, LIPV, RIPV, RSPV)

(A) (B)
= CBA non-difficulty mNND=1 mNND=2 NND=3
200 = CBA difficulty NND24  mTouch up
163 176 182 100% == i =
155 .
@ 150 80%
O
>
©
— 600/0
L 100
£
=
zZ 40%
50
34 20%
13
0 [I— - [— 0%
LSPV LIPV RSPV RIPV LSPV LIPV RSPV RIPV

3 (A) The number of cryoballoon ablation (CBA) difficulty and nondifficulties in each pulmonary vein (B) The number needed
to disconnect (NND) and the number of touch-up ablations in each pulmonary vein. LIPV, left inferior pulmonary vein; LSPV, left superior
pulmonary vein; RIPV, right inferior pulmonary vein; RSPV, right superior pulmonary vein.




Prediction of difficulty in cryoballoon ablation with a three-

dimensional deep learning model using polygonal mesh 1.0
representation
DISCUSSION 0.8
In this study, we developed a 3D DL model to predict CBA diffi-
culty using a polygonal mesh. To the best of our knowledge, this 30-6
is the first study in the cardiovascular field of DL models created é
using a polygonal mesh. The main findings of this study are as fol- §
lows: In contrast to the conventional method of manually measuring 7 0.4
CT images, we developed a DL model using a polygonal mesh to
predict CBA difficulty, and the current model was able to predict
with a higher performance (AUROC=0.821) than the conventional Qe
method. [
0.01—¢ 1 | —— —+— AUROC=0.845
0.0 0.2 0.4 0.6 08 10
1 - specificity

NAKASONE, Kazutaka, et al. Prediction of difficulty in cryoballoon ablation with a three-dimensional deep learning
model using polygonal mesh representation. Journal of Arrhythmia, 2025, 41.2: e70078.

HOI NGHI CHUYEN GIA ROI LOAN NHIP TIM TOAN QUOC 2025 | Ngay 19 théng 07 ném 2025



Du bao mirc do kho khi st dung

mo hinh 3D Deep Learning.

LSPV: TM phoi trén trai
LIPV: TM phdi du'Gi trai

RSPV: TM phdi trén phai
RIPV: TM phoi dudi phai.

100

83.3 83.3
80
80
2.7
60
40
20

LSPV LIPV RSPV RIPV

Accuracy (%)

o

FIGURE 5 Prediction accuracy of cryoballoon ablation difficulty

using a three-dimensional deep learning model. LIPV, left inferior
pulmonary vein; LSPV, left superior pulmonary vein; RIPV, right :
inferior pulmonary vein; RSPV, right superior pulmonary vein. .




A A
Ket luan
1. Cryo-Ablation v&i nhirtng Uu diém va han ché& dwoc chirng minh vé tinh an toan,

hiéu qua qua nhiéu nghién ctru, khéng kém ho'n so vé&i RF truyén thong hay PFA.

2. PFA ra dé&i trong sw bung nd ciia cdng nghé cac nguén nang lwong, dwoc xem nhu
hottrend cua ky nguyén triét dot réi loan nhip, tuy nhién & thoi diém hién tai, thuc
tién tai Viet Nam cho thay “sw phu hop” chia Cryo-Ablation mot phwong phap gitp

giai quyét cac tiéu chi “tinh gon” vé thoi gian thu thuat, théi gian chiéu tia, thoi gian

lru dung cu trong buéng nhi trai, lweong dich bom vao nhi trai...




Xin chan thanh cam on sw chi y lang nghe cua
quy Thay cé va quy dong nghiép!

Pa Nang 2025




