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Feasibility of Combination Mapping
Utilizing a Duo-Decapolar Electrode
Catheter and the CARTO System
for Incisional Reentrant Atrial
Tachycardia With Cycle Length
Alternation: A Case Report

Hiroshi SOHARA, MD
Kazushi TANAKA, MD
Kiyoko ISHIGAKI, MD
Yoshio YAMAGUCHLI,
MD
Masato MURAKAMI, MD
Saecko TAKAHASHI, MD
Yoshio TAKETANI, MD
Kazuhiro SUNAMI, MD
Yusuke MIYASHITA, MD
Yoshitaka HIROE, MD
Shinji TANAKA, MD
Shigeru SAITO, MD, FICC
Shutaro SATAKE, MD

A 43-year-old woman had undergone patch closure operation for atrial septal defect 27 years ago. She
was referred to our hospital for evaluation of frequent palpitations since 1 year ago. Electrophysiological
study was performed with recording of the coronary sinus, His bundle, and low lateral right free wall elec-
trography utilizing a steerable duo-decapolar electrode cathetelr] Livewire, Daigl] Supraventricular tachy-
cardia with cycle length alternation of 300 and 320 msec similar to atrial flutter was reproducibly provoked
by burst pacing from the coronary sinus. During the supraventricular tachycardia, abnormal atrial poten-
tials occurred in the low lateral right free wall region with very low amplitude and splitting potentials. The
cycle length alternation of the supraventricular tachycardia depended on the occurrence of the splitting
potentials, that is, the splitting potentials were present during the supraventricular tachycardia with a long
cycle and the splitting potentials were absent during the supraventricular tachycardia with a short cycle.
This phenomenon suggested that the splitting potentials resulted from 2: 1 functional intra-atrial local con-
duction block. In addition, during sinus rhythm the abnormal electrograms revealed fractionated activity.
Thus, these findings strongly imply that the supraventricular tachycardia is due to a macro-reentrant right
atrial tachycardia utilizing an anatomical obstacle caused by the atrial septal defect operation as a central
area, namely incisional reentrant atrial tachycardia. Three-dimensional electroanatomical mapping using
the CARTO systerh] Biosense-Webster[dvas conducted to investigate whether the low lateral right free
wall area possessed the critical isthmus essential to the reentry circuit. Electroanatomical mapping revealed
that the very low amplitude potentials and the splitting potentials corresponded to the scars and the func-
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tional conduction block area detected by mapping using the multipolar catheter, respectively. According to
the propagation mapping, the incisional reentrant atrial tachycardia slowly conducted the channel created
by multiple neighboring scars clockwise and the alternation of the tachycardia cycle length was dependent
on the development of the functional local intra-atrial conduction block within the channel. An approxi-
mately 1.5cm successful linear lesion was created by radiofrequency catheter ablation to transect the isth-
mus based on the electroanatomical mapping findings. Afterwards, the incisional reentrant atrial tachycar-
dia could not be induced by burst stimuli from the coronary sinus even under administration of isopro-
terenol. The use of three dimensional electroanatomical mapping] CARTO system[to evaluate the reentry
circuit after the detection of abnormal potentials by using multipolar catheter in advance is a very useful
method to determine optimal target site of ablation for a patient with incisional reentrant atrial tachycardia.

Key Words

HAblation-catheter (electroanatomical mapping)
EArrhythmias, treatment (atrial tachycardia)
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Fig. 1 Twelve-lead electrocardiogram recorded during tachycardia
The polarity of the P waves is positive in leads,[] ,00 ,00 , allF, and O ;.
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Fig. 2 Intracardiac electrogram and catheter positions during sinus rhythm and tachycardia
C': Fractionated potentials] arrowlbccurred in the inferolateral right atrial regioh] T3CHuring sinus rhythm,
indicating the possible existence of slow conduction around this area.
The HBE catheter was moved to the roof of the coronary sinus ostium only during recording of A, B, but
the HBE potential was noted clearly before catheter movement.
T1 to TI00O distal to proximal electrode pairs of the Livewire catheter; HBE P and D[ proximal and dis-
tal electrode pair of the His bundle electrogram; CS U coronary sinus; RAOL right anterior oblique;

LAOUO left anterior oblique.
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Fig. 3 Intracardiac electrogram with a duo-decapolar catheter] Livewire[l

Split potentials were propagated superiorly with cycle length alternation due to two to one intra-atrial local
conduction block during the tachycardia. In addition, the potentials of the lower region showed decreased
amplitude] 00 0.05mV0 indicating scar area.

Note that the tachycardia with a cycle length of 320 msec was related to fractionated potentials which could

be detected in sinus rhythm.
Abbreviations as in Fig. 2.
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» Double potential

Scar

Ablation point ;,

Vi

Fig. 4 Electroanatomical mapping during tachycardia
Right atrial activation sequence mapping in the right laterdll left[hnd right lateral meshl right[iews using
electroanatomical mappingl CARTO system[Huring atrial tachycardia.
Left: Early activation is represented by red, and later activation by yellow, green, blue and purple in activa-
tion sequence mapping. Gray color indicates the scars which are scattered in the inferolateral and right lat-
eral right atrial areas. Double potentials] light blue color[are located in a slightly more anterior area. The
excitation propagated from the slow conduction area between the scars and the double potentials toward the
SVC and IVC along the scars, the former downward to the right atrial appendage and returned to the slow
conduction area along the tricuspid valve annulus. Brown color arrows indicate activation wave front.
Right: Brown circles represent the linear ablation link] note ablation points located at the narrow channell]
These figures show a short cycle length tachycardik] 300 msec, as shown in Fig. 3[] See text for detail.
SVCUO superior vena cava; IVCO inferior vena cava; RAA[D right atrial appendage; TA O tricuspid
annulus.

130ms

Ablation'point

Fig. 5 Reconstructive electroanatomical mappings corresponding to each tachycardia
Both panels are projected in the right anterior oblique view. The colors show the same activation sequence
as in Fig. 4. Both tachycardias shared the same channel localized between the neighboring scars, and
passed around the upper scar area clockwise. However, the width of the channel in the right panel is wider
than that of the channel in the left panel. White bold lingl right[shows a functional conduction block area.
See text for detail.
Left: Incisional reentrant atrial tachycardia with a cycle length of 320 msec.
Right: Incisional reentrant atrial tachycardia with a cycle length of 300 msec.
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