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Sick Sinus Syndrome Disclosed by the Successful Radiofrequency
Catheter Ablation of Persistent Common Atrial Flutter
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Abstract Sick sinus syndrome was disclosed in a 77 year-old man after a radiofrequency
(RF) linear catheter ablation of cavotricuspid isthmus for persistent common atrial flutter.
Prolongation of corrected sinus node recovery time, sinoatrial conduction time and AH
interval, as observed after RF ablation, suggested binodal (sinus as well as
atrioventricular node) dysfunction. Adams-Stokes syndrome due to sinus arrest was
encountered on the day of RF ablation and a permanent DDD pacemaker was implanted
consequently. Our experience indicates that careful observation is very important after
the RF ablation when atrial flutter is associated with sick sinus syndrome. The present
case suggests that binodal dysfunction underlies persistent atrial flutter and vice versa.

Introduction

Recently radiofrequency (RF) catheter
ablation is an established therapy of the
persistent atrial flutter, which is frequently
resistant to the pharmacologic therapy®. On
the other hand, sick sinus syndrome is
diagnosed by routine clinical electro-
physiologic study (EPS), but contains diag-
nostic problems in the concomitant presence
of atrial flutter as well as fibrillation. A
domestic study demonstrated that the inci-
dence of atrial flutter observed during the
follow-up period of physiologic permanent
pacemaker implantation for sick sinus syn-
drome was 8.1%®. However, the manifes-
tation of sick sinus syndrome after the ter-
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mination of persistent atrial flutter is
extremely rare. Here, we describe a case
of sick sinus syndrome which was disclosed
after the successful RF linear ablation for
treatment of persistent common atrial flut-
ter.

Case Report

A 77 year-old male without structural
heart disease was referred to us for treat-
ment of persistent atrial flutter in January,
2002. The 12-lead ECG on admission
showed atrial flutter presenting 2: 1to4: 1
atrioventricular conduction (Fig. 1). This
patient complained of exertional dyspnea
due to persistence of atrial flutter which had
been documented by Holter monitoring in

Department of Medicine and Biosystemic Science, Kyushu University Graduate School of
Medical Sciences, Maidashi 3-1-1, Higashi-ku, Fukuoka 812-8582, Japan;



122 M. Ohno et al.

October, 2001. No antiarrhythmic drugs
had been attempted at least after the onset
of the persistence of atrial flutter.

After written informed consent was
obtained, the patient received EPS and RF
ablation under a mildly sedated and fasting
state in January, 2002. Intracardiac
electrograms were recorded in the high
right atrium (RA), His bundle region and
coronary sinus. RA endocardial mapping
was performed using a deflectable 7-French
catheter with 20 electrodes spaced at 2-7-2
mm intervals (Halo catheter, Cordis-Web-
ster, USA) to investigate the propagation
sequence within RA during atrial flutter'®.
As in Fig. 2, counterclockwise sequence
with a spontaneous cycle length of 293 msec
within the RA was observed, and hence the
diagnosis of common atrial flutter was
obtained. An ablation catheter was
introduced from the right femoral vein,
advanced to RA and positioned at the ana-
tomical cavotricuspid isthmus'®. Atrial
flutter was synchronized with pacing at the
isthmus with a cycle length of 210 msec.

Moreover, the postpacing interval at this
pacing site was identical to the spontaneous
flutter cycle length, indicating that atrial
flutter in this case was critically dependent
on the cavotricuspid isthmus. RF energy
was applied to this site under the tempera-
ture-controlled mode, and linear conduction
blockline formation was attempted by
repetitive applications of RF energy. After
the 5th application of the RF energy, atrial
flutter was converted to sinus rhythm.
After the additional 4 applications of RF
current, the formation of bidirectional
blockline between the low lateral RA and
coronary sinus ostium was confirmed by
rapid pacing at each of these two sites.
Moreover, it was confirmed that atrial flut-
ter could not be induced by rapid pacing at
each of two sites under the continuous
administration of isoproterenol causing an
increase in the basic sinus rhythm approxi-
mately to 120 bpm. This ablation session
was considered to be successful according to
the blockline criteria as well as no induction
criteria.

Bl

Fig. 1 Standard surface ECG on admission showed atrial flutter presenting 2: 1 to 4:1

atrioventricular conduction.
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Fig. 2 Clinical electrophysiologic study demonstrated intraatrial counterclockwise activation
sequence with 2: 1 atrioventricular conduction which is compatible with common type
atrial flutter. Endocardial mapping was conducted as indicated in the left side of electro-
grams. ICE, intracardiac electrogram ; II, limb lead II of surface ECG; V., precordial lead
V, of surface ECG ; HRA, high right atrium ; HBE, His bundle electrogram ; Hal, endocar-
dial mapping within right atrium using deflectable 20 electrodes catheter (Halo catheter,
Cordis-Webster, USA) ; CS, coronary sinus; RV A, right ventricular apex.

Postablation EPS was performed without
any treatment with atropine. Repeated
evaluations of the sinoatrial conduction
time clarified evident prolongation showing
237 and 243 msec, which are usually less
than 150 msec in normal subjects. The
sinus node recovery time showed a normal
value of 1351 msec whereas corrected sinus
node recovery time was prolonged to 554
msec (less than 525 msec in normal subjects).
High RA pacing study did not induce atrial
flutter and the Wenckebach type
atrioventricular block was induced at a
pacing rate of 160 bpm, which was within

the normal range of more than 150 bpm.
Postablation His bundle electrogram
showed an increase in the AH interval of
238 msec (normal range is less than 150
msec).

The surface ECG recording after leaving
the EPS laboratory showed first-degree
atrioventricular block (Fig. 3).
mately four hours after ablation, the patient
complained of fainting, and ECG monitoring
showed instantaneous sinus arrest with a
duration of 7 sec (Fig. 4, upper). Subse-
quently, the patient developed a typical
Adams-Stokes syndrome, when the ECG

Approxi-



124 M. Ohno et al.

monitoring detected a sinus arrest of 10 sec
followed by junctional escaped beats (Fig. 4,
lower). A temporary pacing lead was in-
serted immediately under the fluoroscopic
guidance. Because ECG monitoring
showed right ventricular full pacing for
eleven days, a permanent DDD pacemaker
was implanted in February, 2002. After the
implantation, episodes of Adams-Stokes
syndrome disappeared completely.

Discussion

The present case indicates that binodal
dysfunction, indicated by prolonged
sinoatrial conduction time and AH interval,
was disclosed after the successful RF cath-
eter ablation of common atrial flutter.
Although the Japanese Circulation Society
guideline defined the drug-resistant com-
mon atrial flutter as an indication of class
IIa”, RF ablation was conducted because
the patient complained of exertional
dyspnea due to persistent atrial flutter. A
recent study has demonstrated that a small

percentage of patients with atrial flutter are
complicated with sinus node dysfunction
such as prolonged sinus node recovery time?
and the corrected sinus node recovery time
partially recovered by about 259 three
months after the RF ablation. In the pres-
ent case, we implanted permanent pace-
maker because repetitive sinus arrest ac-
companied by fainting did not alleviate for
more than a week. Sinus and
atrioventricular node dysfunction have been
reported to be interrelated with atrial flut-
ter. Gomes et al® reported coexistence of
sick sinus syndrome and atrial flutter in an
old hypertensive patient. In their case,
sinus node activity was protected from flut-
ter wavefront by an entrance block. On the
other hand, entrance block in sinus node
was not confirmed in the present case.
Since high RA activity is synchronized with
flutter cycle length (Fig. 2), sinus node func-
tion is suspected to be overdrive-suppressed
by the persistent rapid firings of atrial flut-
ter. Experimentally induced atrial fibrilla-

Fig. 3 Standard surface ECG recorded after the successful catheter ablation showing first-

degree atrioventricular block.



Common atrial flutter and sick sinus syndrome 125

Fig. 4 ECG monitoring detected a sinus arrest with a duration of 7 sec (upper). Patient exerted
Adams-Stokes syndrome at the moment of ECG monitor demonstrating a sinus arrest
with a duration of 10 sec, which was followed by junctional escaped beats (lower).

tion exerts sinus node dysfunction® and this
effect is augmented by the maintenance of
atrial fibrillation®. These effects are ex-
plained in part by the “electrical remode-
ling” evoked by atrial fibrillation'®. The
present case shows the problem whether the
sinus node dysfunction caused by the persist-
ence of atrial fibrillation and flutter is long-
term overdrive suppression or so-called
“electrical remodeling”. Conversely,
binodal dysfunction possibly underlies the
occurrence and maintenance of atrial flut-
ter. Intraatrial conduction time from the
high RA to the atrioventricular junction is
reported to be prolonged in patients with
atrial flutter®. This finding suggests that
local conduction delay in response to su-
praventricular premature beats is involved
in the initiation and maintenance of atrial
flutter. Furthermore, functional conduc-
tion barrier along the crista terminalis is a
causal substrate of the common atrial flut-
ter!?, This substrate is easily established in
diseased atria in the senile and hypertensive
patients. In this sense, binodal dysfunction
is one of the causal mechanisms of atrial
flutter.

Since subjective symptoms due to sinus
node dysfunction are prone to be relieved
during atrial flutter®, the present case sug-

gests the necessity of careful observation
and intensive ECG monitoring after the
successful RF linear ablation of persistent
common atrial flutter associated with sick
sinus syndrome.
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