https://doi.org/10.7742/jksr.2022.16.4.427 "J. Korean Soc. Radiol., Vol. 16, No. 4, August 2022"

Relation between Ablation Execution Time and Radiation Exposure Effect
in the Treatment of Atrial-fibrillation using Cryo-balloon and 3D
Radio-frequency Ablation

Young-Hyun Seo'*"

1Department of Health and Medical Sciences, Dongshin University
2Department of Heart Center, Yeosu Jeil Hospital

Received: August 08, 2022.  Revised: August 25, 2022.  Accepted: August 31, 2022.

ABSTRACT

Atrial fibrillation treatment includes 3D RFCA and Cryo-balloon ablation. Both procedures have in common
that they enter after understanding the structure of the heart using angiography equipment. Therefore, there is a
disadvantage that the effect of exposure according to the procedure time can be a threat to both the patient and
the operator, so this study aims to confirm the relationship between the total ablation time and the effect of
radiation exposure. We used follow-up data (retrospective) from 41 patients who underwent coronary angiography
and arrhythmia at the same time from March 2019 to July 2022. The range for total ablation time was based on
the recorded data from the start to the end of the total ablation. The end point of 3D RFCA was when the
ablation was completed for 4 pulmonary veins, and in the case of Cryo-balloon ablation, the data that succeeded
in electrical insulation were included. As a result of analyzing the total ablation time, the time taken for
Cryo-balloon ablation was 1037.29+103.66 s, which was 2448.61 s faster than 3D RFCA using 3485.9+405.71 s,
and was statistically significant. (p<0.05) As a result of analyzing the total fluoroscopy time, the exposure time
for 3D RFCA was 2573.75+£239.08 s, which was less by 1717.15 s than the exposure time for Cryo-balloon
ablation, 4290.9+420.42 s, and was statistically significant. In the case of total area dose product, 3D RFCA was
59.04+13.1 uGy/m*, which was lower than Cryo-balloon ablation 980.6+658.07 uGy/m* by 921.56 uGy/m’, which
was statistically significant. As the insulation time of the Cryo-balloon ablation is shorter than that of the 3D
RFCA, the method using the Cryo-balloon ablation is considered to be effective when the patient's condition is
not good and a quick procedure is required. However, in patients with permanent Atrial fibrillation, there is a
high probability of structural changes in the heart, so it is considered that 3D RFCA is better than Cryo-balloon
ablation, which is difficult to manipulate.
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II. MATERIAL AND METHODS
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(A) Start point (B) End point
Fig. 1. 3D RFCA.

(B) Start point

(C) End point

Fig. 2. Cryo-balloon ablation.

T #Z 5 As A5 2F 7]°5(Automatic Exposure
Control, AEC)°] #A3d 1S AMEsIIAaL
Table 13} 2t}

Table 1. Dose condition value of x-ray tube for
Coronary artery

CAG
Fluoroscopy Cine
kv 81 67
mA 0.7 6.1
Collimator (mmCu) 0.3 0.3
frame (f/s) 7.5 15
AEC on

AEC: Automatic exposure control
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Table 2. Dose condition value of x-ray tube for
arrhythmia exam

3D RFCA Cryo-balloon ablation

(Front. tube)

Front. tube Lat. tube

fluoro cine fluoro cine fluoro cine

kv 88 67 88 67 88 67

mA 0 2.5 0 2.5 0.1 4.6

Collimator
(mmCu) 0.3 0.3 0.3 0.3 0.3 0.3

frame (f/s) 3.75 15 3.75 15 3.75 15

AEC on

Front: Frontal, Lat: Lateral, AEC: Automatic exposure control
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Alzshes &9 Aol Al 9 Fd F
(DAP; Dose area product)®] 74-%- 3D
] 59.04+13.1 uGy/m*= ¥z T A& 980.6
658.07 uGy/m*E.t} 921.56 uGy/m’75 A &S
Uelllon TAHoZ 93 Table 33 2T}
(p<0.05)

Table 3. Comparative analysis of total ablation time and
total fluoroscopy time and dose area product in 3D
RFCA and Cryo-balloon ablation

3D (N=20) Cryo (N=21) p

& el o) 44%utE dHE i FHE
A2 Bq. ()7 gom FAMoR F
(p<0.05) wrebA F FA] AlFbe] 1578k A
2o A O 12.06 uGy/m* e F7}8FaL Table
48} Zom FAA SR {5ttt (p<0.05)

TFT=1861.775+12.06xDAP M

Table 4. Results of regression analysis of DAP and TFT

TAT (s) 3485.9 + 405.71 1037.29 + 103.66  <0.05
TET
TFT (s) 2573.75 + 239.08 4290.9 + 420.42 <0.05 R F B p
DAPZ 59.04 + 13.1 980.6 + 658.07 <0.05 DAP 0.43 13.98 12.06 0.001
(uGy/m”) : : : : : 437 987 . .

TAT: Total ablation time, TFT: Total fluoroscopy time, DAP: Dose area product
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Table 5¢F 2o FAASE {23ttt (p<0.05)

TAT=345.638 +0.161xTFT ©)

Table 5. Results of regression analysis of TAT and TFT

TAT

R? F B p

TFT 0.427 14.181 0.161 0.001
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Table 6. Comparative analysis of Sex ratio for AF

Male Female P

AF 31 10 0.032

AF: Atrial fibrillation

B
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HEe 374 o) 0.15%%E AdE 4
8% 394 Eq. Q) #Zow FAASE {9
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A7 HEH o R 0.00295 F7F8FaL Table 73
Zdom FAASR o35ttt (p<0.05)

TAT=54.148 +0.002xAge 3)

Table 7. Results of regression analysis of Age and TAT

Age

R F B p

TAT 0.148 6.798 0.002 0.013

IV. DISCUSSION

Cryoballoon or Radiofrequency Ablation for Paroxysmal
Atrial Fibrillation®2] ¢15to A9} o] 3D aF3}
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