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Radiofrequency Ablation of Myocardium In Vitro and Thermal Field Distribution
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Abstract: [Objectives] To explore the optimum criteria and temperature change trend of radiofrequency ablation
(RFA ) with Cool-tip™ electrode for the myocardial tissue in vitro, and to provide a safe and reliable reference for RFA
therapy in obstruction relief of hypertrophic obstructive cardiomyopathy (HOCM ). [ Methods ] Thirty pieces of fresh
porcine hearts were treated by RFA under echocardiography—guided in vitro. The exposed tip of RFA needle of Cool—tip™
electrode was 2 cm. The output power was 20 W,30 W,40 W, 60 W, and 80 W respectively, while the time spending of
RFA was 2 min and 4 min. The three paralleled mocouple probes were inserted into myocardia at the place of electrode
tip, 5 mm from electrode tip, and 10 mm from electrode tip. The range of cardiac tissue coagulation and thermal field
distribution were observed in different ablation parameters. [Results] Range of coagulation diameters for single outpower
was transverse diameter (0.8 ~ 2.3 ) em X vertical diameter (2.2 ~ 3.2 ) em, and the change in the transverse diameter was
larger. With the increase in outpower and time spending of ablation, the volume of the cardiac tissue coagulation was
enlarged , which was (0.8 ~ 8.1) cm’. The temperature of each measuring point increased with the time rising dur-
ing ablation. The temperature at the place of electrode tip rose rapidly, and the highest temperature was (128.5+

0.3) °C ; the highest temperature of 5 mm from electrode tip was (98.1 + 0.4)°C; and the highest temperature of 10 mm
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from electrode tip was (72.9 + 0.2 )°C. [Conclusions] The RFA of myocardium in vitro could form focal necrosis lesion,

which could change with different time duration and outpower. The thermal distribution showed gradually decrease from

the internal to the external. This study provided a basis for condition selection in the treatment of HOCM by ultrasound—

guided percutaneous ventricular septal radiofrequency ablation.

Key words: radiofrequency ablation ; myocardium in vitro ; focal necrosis ; thermal field distribution.

A BH 4 JE B 7L 0 (L9 Chypertrophic obstruc-
tive cardiomyopathy , HOCM ) J& AE J& 4.0 LS Y —
PR IR Y, LA 7 DA o A DR 1) s 1] 5 32
e IE WA, 1R E S AN 32 A
HME LU B BREIEAE Y. HOCM (14 i
BT R WIRIT A T G MNa T SCRAMER) B
AR T ARVIBRALIE LWL ZE ) B A T Rl 225
SR AU i DL R UL R P AR VR T
BIIETE TR B A ] R 4 E A TR R
2 (] B AT FRH il DR IE JRE O L, 3K B AT 22
25U E R DLSGE SR R . H H R T
O FLS AT Rl e feE T 0 20 2% (I [ | BE R AR R IR
A AT S M BR A AR S50 5 Cool—tip™ 5 4519 fill
AT B A0 JILSE AT — 5 Bl A8 K — s I R] B B4
il UL LT Rkt 25 DL KT Rkt Y B PN iR R AR
ARARTE O WU Rl ) 25 18, A i R 1 R 22 42 m] &
%) 1S )5 25 ] B V1 il 7 58 ARk 3 SRy AR AR ARk S
B

1 #MH5F%

1.1 —REM

FH T4 WA A5 6 e 3 1 B AR 00 3068 J
it (500£50) g PRAF T4 CUKFAN , 24 h A H#EAT
SIS, SEBRHT 30 min U B TR IR T & H .
12 F{5FHE

FAAL AT M Cool—tip™ HF AR IT ZR 48 (Valley-
lab, Boulder, CO, USA) . HI 4 &1~ v 25 & #1 10
Cool—tip™ FLH o U385 24 8 >R P 2 i RO 1 N i AL
(M2 AL TRARA R RERE BR
0.8 mm, K J& 18 em, I B S5 F (0 ~ 250)C,
SPHERR0.1C, R EE 1 5o @A 5 24H Toshi-
ba Aplio 500 % {4 2 ¥ &) #7543, 8 Sk R
(4.8 ~11.0)MHz,

R AP K 1R A AR N T O R AR

[J SUN Yat-sen Univ(Med Sci),2018,39(5) :791-796 |

I, 2T R AR R K A SR O L
A U JEL A o T il A T AR A2 (5 ~ 8) em, £
538 1 F HH KGE G 5 4 °C A= BRER KO RN AR I 2R %
F2, TR TH Al R 5 Sh AR 2 , 8 S AT AT KA
H RS, (20 ~ 80) W, T-2h 415, {i i 113
DR EE o R HITH R R BEH 2 em, 4% ]
T il IR 18] 39 2 min F14 min W5 20 ; 45 2H P9 R 48 5
B 20 W .30 W .40 W .60 W .80 W43l 541,
ALK ER 3 W, A5 ST WS at
B AL 52 F 5 mm 10 mm A0 FF74E A 3 AR #d
RAEF GEA A J5 B AL C A BRI A D L E
S5 Al B AT AR (1A JB) o 30 S TH Al 7
R FHEAS AL (B2 s ek 1IR) o THREE SR T
EEFFAH AGEFRITFARAS , D it 358 [ AL S5 VT 20
BEAR ST Ak 1 IR B (V = YR B 12 x i A2/
2), ULEEH s e KR IEAS
1.3 FitEFHE

K HI SPSS 22.0 B AF#EAT S 114 0 T, 3 iR
H Shapiro—Wilk % 4 F1 Levene #1748 & 19 1E S 1
FJ5 22 MR S0, IR 2010 FERER F P 2 8 A
ZEFR AR IERFRERH Pso [ Pos, Pos | AT 5307
FI AR 28 227K 0 5 25 4 B Ik 43 ) b3 T il
A 8] A 2 min F1 4 min B AS [5] 2 2% 22 (8] 79 @ik 8 20
17 AR ARG SR 22 5 57 F FH Bonferroni
TR A TN [ Ty 2 a] () P T L 5 5 R B R K
-5 2 AT 43 S A3 B R TRV B 238 AS ()i s ) X
THRE AR KA SRR . P<0.05 WA
ESRARE S =8,

2 % R

2.1 HRLKMES

RS2 I8 S A FE AR IR BT VR B (5 ~ 8) em , £F TR
JELREEAE 10°C LA, 0 2 T F AR 20 ) 11 K DL 2
AURKI TN . B0 Akt £ E V1T ), WA



5

793

(A) The insertion of electrode (yellow triangle) and three mocouple probes (blue dots) and the coagulation necrosis zone. (B)The ultrasound

imagine of the insertion of electrode (yellow arrow) and three mocouple probes (white arrows ).
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Fig.1 The picture of real products and ultrasonic image of the electrode and three mocouple probes
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Table 1 The vertical diameter, transverse diameter and volume changes of coagulation at different time spending

and outpower

Power 2 min 4 min

(W) Vertical diameter(cm)  Transverse diameter(ecm)  Volume(cem®’)  Vertical diameter(cm)  Transverse diameter(cm)  Volume(em’)
20 2.210.0 0.8+0.1 0.820.1 2.3:0.0 1.4£0.1 22402
30 2.240.1 1.3£0.1 1.80.3 2.4+0.1 1.620.0 3.1£0.1

40 2.40.1 1.70.1 3.420.3 2.4+0.0 1.920.1 4.3+0.5
60 2.9+0.1 1.8+0.1 4.9+0.1 3.0£0.0 2.2+0.1 7.0£0.4
80 3.0£0.1 1.8+0.1 5.0£0.2 3.2+0.1 2.3+0.1 8.1+0.6
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A': The transverse diameter change of different power in 2 min and 4 min; B: The vertical diameter change of different power in 2 min and
4 min; C: The volume change of different power in 2 min and 4 min. 1) P<0.05
El2 AREDFHBANER IZ AR

Fig.2 The vertical diameter, transverse diameter and volume changes of coagulation at different power
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A': The transverse diameter change of different outpower in 2 min and 4 min; B: The vertical diameter change of different outpower in 2 min

and 4 min; C: The volume change of different outpower in 2 min and 4 min. 1)P < 0.05
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Fig.3 The vertical diameter, transverse diameter and volume of coagulationin at different time spending
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The temperature—rise curves of different outpower of measurement. A : point A in 2 min; B: point B in 2 min; C: point C in 2 min; D: point A
in 4 min; E: point B in 4 min; F: point C in 4 min.
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Fig.4 The temperature-rise curves of thermal distribution
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