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Development of New Device to Improve Sucess Rate of Maze
Procedure with Radiofrequency Energy

Nam Hee Park, M.D.*, Yang gi Yoo, M.D.**, Jae Won Lee, M.D.**

Background: The sinus conversion rate after the maze procedure in chronic atrial fibrillation using radiofrequency
energy is lower than with either conventional 'cut and saw' technique or cryothermia. The creation of incomplete
transmural lesions due to poor tissue-catheter contact is thought to be the main cause. To address this problem,
the current study was aimed to evaluate the effectiveness of a specially constructed compression device designed
to enhance tissue catheter contact during unipolar radiofrequency catheter ablation. Material and Method: Circum-
ferential right auricular epicardial lesions were created with a linear radiofrequency catheter in 10 anesthetized pigs.
A device specially designed to increase contact by compression of the catheter to the atrial wall was used in 5
pigs (study group). This device was not used in the control group (5 pigs). Conduction block across the right
auricular lesion was assessed by pacing, and the transmurality of the lesions were confirmed by microscopic exami-
nation. Result: Conduction block was observed in a total of 8 pigs; 5 in study group and 3 in control group.
Transmural injury was confirmed microscopically by the accumulation of acute inflammatory cells and loss of elastic
fibers in the endocardium. In two pigs with failed conduction block, microscopic examination of the endocardium ap-
peared normal. Conclusion: Failed radiofrequency ablation is strongly related to non-transmural energy delivery. The
specially constructed compression device in the current study was successful in creating firm tissue-catheter contact
and thereby generating transmural lesions during unipolar radiofrequency ablation.

(Korean J Thorac Cardiovasc Surg 2004;37:467-473)
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Fig. 1. Application of clamp-typed device during radiofrequen-
cy ablation.
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Fig. 2. Assesment of conduction block. Successful conduction
block is presented in A and failed conduction block is
presented in B.
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Fig. 3. Representative photomi-
crograph of pig right atrium of
experimental group (A). The en-
docardium showing a loss of
the elastic fibers (arrows) (B).
The myocardium reveals the de-
generation of cardic muscles with

diffuse acute inflammatory infil-
trates. Also noted is area of or-
ganizing hemorrhage (C). The
epicardium exhibiting collagen de-
generation with edematous change
(D). (A, H&E, original magnifi-
cation x20; B, elastic stain,
original magnification x200; C,
H&E, original magnification x
200; D, trichrome stain, original
magnification x100).
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Fig. 4. Representative photomi-
crographs of experimental group
with epicardial and myocardial
damage (A). The endocardium
showing well preserved elastic
fibers (arrows) and some con-
nective tissues (B). The myo-
cardium reveals the degenera-
tion of cardic muscles with sprin-
kling acute inflammatory infiltra-

tes. Also noted is area of or-
ganizing hemorrhage (C). The
epicardium exhibiting degenera-
tion of collagen and cardiac
muscles with edematous change
(D). (A: H&E, original magnifi-
cation x20; B: elastic, original
magnification  x200; C: H&E,
original magnification x200; D:
trichrome, original magnification
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Table 1. Summary of the experimental results

Thickness Conduc  Endocar-

Animal  Device (mm) -tion block dium Epicardium
1 No 7.1 No Preserved  Injured
2 No 6.9 Yes Injured Injured
3 No 7.4 No Preserved  Injured
4 No 6.5 Yes Injured Injured
5 No 7.3 Yes Injured Injured
6 Yes 6.2 Yes Injured Injured
7 Yes 7.7 Yes Injured Injured
8 Yes 7.1 Yes Injured Injured
9 Yes 6.7 Yes Injured Injured

10 Yes 8.2 Yes Injured Injured
R
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