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Editorial Comment

Fast Pathway Ablation for
Atrioventricular Node
Reentrant Tachycardia*
F R E D M O R A D Y , MD, F A C C
Ann Arbor, Michigan

The pioneering surgical reports of Ross et al. (1) and Cox et al.
(2) set the stage for catheter ablation of atrioventricular (AV)
node reentrant tachycardia by demonstrating that this type of
tachycardia could be cured without damage to the compact AV
node or impairment of AV conduction. Several experimental
and clinical studies (3-8) have indicated that the anterior and
posterior inputs into the compact AV node are critical components of the AV node reentrant tachycardia reentry circuit,
with the anterior AV node input serving as the "fast pathway"
and the posterior AV node input as the "slow pathway".
In the initial reports of catheter ablation for AV node
reentrant tachycardia, direct current shocks or radiofrequency
energy applications were delivered near the anterosuperior
aspect of the tricuspid annulus, resulting in electrophysiologic
effects consistent with fast pathway ablation. The success rates
were 76% to 91%, but there was a 2% to 10% incidence of
inadvertent high degree AV block (9-11). In subsequent
reports, radiofrequency energy was delivered in the region of
the posteroinferior aspect of the tricuspid annulus, near the
ostium of the coronary sinus, resulting in electrophysiologic
effects consistent with slow pathway ablation. With this technique, the success rate increased to 95% to 100%, with <2%
incidence of inadvertent AV block (12-16). Although a randomized comparison of the anterior and posterior approaches
to ablation of AV node reentrant tachycardia in 50 patients at
one center demonstrated no significant differences in efficacy
or complication rates between the two techniques (17), the
pooled results of studies from several centers have indicated
the superiority of the posterior approach, in which the slow
pathway is targeted (12-16).
Stepwise approach to fast pathway ablation. The study by
Kottkamp et al. (18) in this issue of the Journal describes a
stepwise approach to fast pathway ablation in which a radiofrequency energy application initially is delivered at a site that
is posterior and superior to the site where the maximal His
bundle depolarization is recorded. If necessary, subsequent
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applications of energy are delivered sequentially at progressively more inferior sites along the midseptal region. In a series
of 53 patients, the initial success rate was 96%, the recurrence
rate was 6%, and there were no complications. On the surface,
the excellent results obtained in this study seem to indicate that
fast pathway ablation can be achieved as effectively and safely
as slow pathway ablation.
Location of target sites. The compact AV node is situated
at the apex of the triangle of Koch, at the point of convergence
of the tendon of Todaro and the 8eptal leaflet of the tricuspid
valve (14). The fact that fast pathway ablation sites are closer
to the apex of the triangle of Koch than are slow pathway
ablation sites explains the higher incidence of inadvertent AV
block in previous studies that utilized the fast pathway approach. However, the sites targeted by Kottkamp et al. also are
close to the apex of the triangle of Koch. In fact, on the basis
of the fluoroscopic appearance of the ablation catheter in the
right anterior oblique view and the electrogram characteristics
at the ablation sites (a large AV ratio and a small His bundle
depolarization), it seems likely that the target sites used in the
Kottkamp et al. study overlap with the target sites used in
earlier reports in which inadvertent AV block occurred. Furthermore, intentional AV junction ablation can be accomplished with a high degree of success at very similar sites.
Therefore, a word of caution is in order before applying the
technique of Kottkamp et al. in clinical practice. It is probable
that the excellent results and absence of complications in their
study is attributable much more to the vigilance, experience
and careful technique of Kottkamp et al. than to any major
difference in the position of the ablation catheter. The target
sites used by Kottkamp et al. clearly are within striking distance
of the compact AV node. Therefore, indiscriminate use of this
technique without the same degree of care used by Kottkamp
et al. is bound to result in a significant incidence of inadvertent
AV block.
Avoidance of AV block. Three aspects of the technique of
Kottkamp et al. may have been instrumental in the avoidance
of permanent AV block and are worthy of emphasis. First,
atrial pacing at whatever rate necessary to overdrive the
junctional ectopic activity that frequently occurs during fast
pathway ablation was used, and AV conduction was carefully
monitored throughout the duration of the energy applications.
Although we are not told how often energy applications had to
be discontinued prematurely because of transient AV block,
this was almost certainly necessary in a significant percent of
energy applications. Second, radiofrequency energy was used
conservatively, with temperature monitoring in >50% of the
patients and with power settings as low as 5 W. Last, in
approximately one third of patients, the energy applications
were delivered in a titrated manner. In a previous study (20) in
which a titrated approach was utilized to identify the minimal
effective power setting, fast pathway ablation was performed in
45 patients with no instances of inadvertent AV block.
Conclusions. Kottkamp et al. have confirmed that fast
pathway ablation can be accomplished with a very low risk of
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AV block. However, as they point out, slow pathway ablation
continues to be the preferred technique for elimination of AV
node reentrant tachycardia. Although measures to avoid inadvertent AV block are also necessary with slow pathway ablation, there is a larger margin of safety when target sites are
near the coronary sinus ostium than when they are near the
apex of the triangle of Koch. Slow pathway ablation has the
additional advantages of not causing the first-degree AV block
that often accompanies fast pathway ablation and allowing the
monitoring of ventriculoatrial (VA) conduction during junctional ectopic activity to monitor for impending AV block (21).
Probably the only advantage of the fast pathway approach is
that efficacy can be quickly assessed simply by ventricular
pacing to identify the elimination or attenuation of VA conduction. Therefore, fast pathway ablation may be appropriate
in the occasional patient in whom slow pathway is ineffective or
in whom the efficacy of slow pathway ablation is difficult to
assess because the inducibility of AV node reentrant tachycardia is not reproducible. However, this role is a highly limited
one, as evidenced by the finding that intentional fast pathway
ablation was necessary in only 3 of the last 450 consecutive
patients with AV node reentrant tachycardia who underwent
slow pathway ablation at one center (Morady F, et al., unpublished observations).
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