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Case Report
High Power Radiofrequency Ablation of Incessant
Atrioventricular Re-Entrant Tachycardia in a
Patient with a Para-Hisian Accessory Pathway
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Radiofrequency ablation is the interventional therapy of choice for the definitive cure of patients with tachycardias facilitated by accessory pathways. Ablation of an accessory pathway at sites close to the His bundle
is inevitably associated with an increased risk of causing complete atrioventricular block. Here we describe
the case of a patient with pre-excitation syndrome and episodes of supraventricular tachycardia, in whom an
electrophysiological study identified an accessory pathway so close to the His bundle that discrete sites between the pathway and the His bundle were extremely difficult to find. After a first, unsuccessful attempt at
ablation the patient developed incessant supraventricular tachycardia. The accessory pathway was successfully ablated in a second session using high power radiofrequency current, although this entailed a great increase in the risk of causing complete atrioventricular block.
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ccessory atrioventricular (AV)
pathways allow antegrade, retrograde or bidirectional conduction
of an electrical stimulus between atria and
ventricles. The existence of an accessory
pathway facilitates the occurrence of episodes of AV re-entrant tachycardias, most
commonly orthodromic AV re-entrant
tachycardia (antegrade conduction via AV
node and retrograde conduction via pathway) and more rarely antidromic AV reentrant tachycardia (antegrade conduction via pathway and retrograde conduction via AV node). 1 Antegrade pathway
conduction in sinus rhythm is associated
with a typical ECG pattern (delta -wave,
pre-excitation syndrome, Wolff- Parkinson-White syndrome).2
Ablation of accessory pathways with
radiofrequency (RF) current is an extremely effective therapeutic method that
has been dramatically improved over the
last 15 years and has provided a definitive
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cure to a large population of patients with
paroxysmal supraventricular tachycardia,
who used to be frequent visitors to hospital emergency rooms. 3,4 Apart from the
improvement in quality of life that ablation offers, it also aims at primary prevention of sudden cardiac death in the case of
pathways that are capable of antegrade
conduction and have a short refractory period. In such cases, the occurrence of
paroxysmal atrial fibrillation poses the
danger of ventricular fibrillation due to
rapid (pre)excitation of the ventricles via
the accessory pathway.5
A rather small percentage of accessory pathways are located in regions close to
the AV node and the His bundle. These
are the anteroseptal, midseptal, and paraHisian pathways, the ablation of which entails an elevated risk of causing complete
AV block.6-9
Here we present the clinically interesting case of a patient with pre-excitation
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syndrome due to the existence of a para-Hisian accessory pathway, in whom the first, unsuccessful attempt
at ablation caused a clinical deterioration, since it led
to the appearance of incessant supraventricular tachycardia. A second ablation procedure was successful
only after extremely high-energy RF current was used,
a very risky action given the specific location of the
pathway in close proximity to the His bundle.
Case description
A 33-year-old man presented to the emergency room
of our hospital reporting tachycardia with sudden onset and termination, lasting about one hour. The admission ECG (Figure 1) showed sinus rhythm with
pre-excitation, compatible with the presence of an anteroseptal accessory pathway, while the usual laboratory tests and echocardiographic examination gave
results with normal values.
After giving written consent, the patient underwent an electrophysiological study (EPS) with insertion of recording electrodes in the right ventricular
apex, high right atrium, coronary sinus, and the His
bundle region. As shown in Figure 2, the His catheter
recorded electrical activity from an accessory pathway, establishing that the pathway was very close to
the His bundle, as well as a His-like wave (H’). The
EPS showed that the pathway was capable of bidirectional conduction and had a short antegrade refractory period (220 ms), with inducible orthodromic AV
re-entrant tachycardia having a right bundle branch

block configuration (Figure 3), as well as a self-terminating episode of atrial fibrillation with rapid ventricular response (Figure 4). From the interpretation of
Figures 2 and 3, the H’ wave was attributed initially to
the electrical activity of the accessory pathway.
The subsequent mapping made it clear that the
pathway was in the immediate vicinity of the His bundle. The patient was informed of both the need for ablation of the pathway (risk of sudden death during an
episode of paroxysmal atrial fibrillation) and the extremely high risk of causing complete AV block during the procedure, which would necessitate the implantation of a permanent pacemaker. Pulses of low
power RF current (5 W) were then delivered, with a
progressive increase in 5 W increments up to 40 W, at
sites where continuous activity (between A and V) of
the accessory pathway was recorded with an absent or
a barely visible H’ wave. During RF energy delivery,
achieving temperatures up to 55ÆC, only transient disappearance of the pre-excitation was seen. After multiple attempts with a maximum power of 40 W, the
frequent appearance of a transient junctional rhythm
led to the decision to terminate the procedure, since it
was seen as a warning of complete AV block. A new
study of the properties of the accessory pathway before completion of the procedure showed an increase
in the antegrade refractory period to 320 ms.
During the next three days of hospitalisation, the
patient’s clinical condition deteriorated dramatically,
since he developed incessant tachycardia (orthodromic AV re-entrant tachycardia alternating with

Figure 1. Twelve-lead ECG showing
sinus rhythm with a pre-excitation
pattern compatible with the existence
of a right anteroseptal accessory pathway.
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Figure 2. Basic electrophysiological recordings during sinus rhythm. The His electrode records continuous electrical activity from an accessory pathway between the atrial (A) and ventricular (V) electrograms (arrow), as well as a
consistent spike of electrical activity in the form of a His-like (H’) wave, the H’ appearing almost simultaneously
with the delta-wave on the surface ECG, and an AH’ interval of 50 ms (H’ appearing before the expected position
of the His wave). The AH’ duration remained stable throughout the study and was independent of the prematurity
of the atrial stimulation. Moving the His electrode to all sites around the original one revealed no other wave with a
His depolarisation morphology, while displacing it away from the original site gradually eliminated the potentials
recorded between A and V.

accelerated junctional rhythm). The arrhythmia was
refractory to adenosine and procainamide IV and had
only a transient response to verapamil IV (Figure 5).
This development was attributed to the ablation attempt, which had caused a widening of the induction
zone of the orthodromic AV re-entrant tachycardia
via the increase in the pathway’s antegrade refractory
period, as well as the appearance of the accelerated
junctional rhythm, which acted as a trigger for the orthodromic AV re-entrant tachycardia. The patient experienced orthopnoea necessitating the administration of intravenous diuretics, while a new echocardiographic examination during tachycardia showed a
global reduction in left ventricular systolic function
(ejection fraction 35%).
Given the above adverse consequences, ablation
of the pathway became mandatory and the patient
underwent a second EPS followed by an ablation attempt, initially using the same RF energy application
strategy as before, again without a therapeutic result.
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Ablation of the pathway was finally accomplished
with delivery of RF current at a level of 60 W, achieving a temperature rise to 65ÆC, at a fluoroscopic site
almost tangential to that of the His catheter (Figure
6) and with clear recording of the H’ wave by the ablation catheter. Therefore, the origin of the H’ wave
was definitively attributed to the electrical activity of
the accessory pathway, while the recording of a lowamplitude true His potential (H) by the His electrode
was only possible after successful ablation and elimination of the pre-excitation (Figure 7).
The patient was discharged from hospital two
days post ablation in good general condition, without
recurrence of the pre-excitation on his ECG (Figure
8). On his first follow up visit a month later the patient remained free of symptoms, in sinus rhythm,
and without episodes of tachycardia on 24-hour
Holter monitoring. Echocardiographic examination
showed satisfactory left ventricular systolic function
(ejection fraction 55%).
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Figure 3. Electrophysiological recordings during orthodromic AV re-entrant tachycardia with a right bundle
branch block configuration.
The timing of the appearance of the H’ wave after the
V and slightly before the A
wave (arrow) is compatible
with it originating from the
accessory pathway. Painstaking attempts to record a true
His potential at the expected
site during the tachycardia
(before the QRS) met with
no success. Retrograde ventriculoatrial conduction during the orthodromic AV reentrant tachycardia shows
early atrial depolarisation at
the His catheter, a picture
compatible with a location of
the accessory pathway close
to the His bundle.

Figure 4. Twelve-lead ECG during an episode of atrial fibrillation induced in the laboratory, showing the presence of preexcitation in all the QRS complexes.
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Figure 5. Incessant tachycardia (orthodromic atrioventricular re-entrant tachycardia occasionally alternating with accelerated junctional rhythm immediately
after intravenous verapamil administration) between the two ablation procedures. Both rhythms show right bundle
branch block.

Discussion
Ablation of accessory pathways is the treatment of
choice in patients who exhibit episodes of supraventricular tachycardias, while it is also indicated in the
case of asymptomatic patients with an ECG pattern
of Wolff-Parkinson-White syndrome when an EPS
shows the pathway to have a relatively short ante-

Figure 6. Fluoroscopic image during the successful delivery of RF
current (left anterior oblique projection). Note the almost tangential position of the ablation catheter (ABL) in relation to the His
bundle electrode (HIS). CS – coronary sinus; HRA – high right
atrium; RVA – right ventricular apex.
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grade refractory period. 5 Success rates of 95-99%
have been reported for pathway ablation, with a relapse rate of 5-10%. 3,4,10-12 The procedure is quite
safe, with a low incidence of complications. One noteworthy complication, however, is the risk of causing
complete AV block leading to the need for permanent pacemaker implantation.
Based on previous reports, the risk of causing
complete AV block during an ablation procedure is
rather high, reaching 36% in the case of pathways
that are located close to the AV node and the His
bundle.6,7,9,12-15 These are the anteroseptal and midseptal right accessory pathways, according to the standard classification, while a specific subgroup includes
the so-called para-Hisian pathways, which are in close
proximity to the AV conduction system. 6-9 ParaHisian pathways make up 1.4% of the total accessory
pathways reported and may be identified by the simultaneous recording of potentials from the accessory pathway and from the His bundle by the same electrode.6
The precise classification of pathways in the
above locations using only the surface ECG is not
possible, despite the existence of dedicated algorithms, since the proposed criteria are not absolutely
specific for the sites to which they refer. 6,16-18 Pinpointing the site of an accessory pathway, and hence
its successful ablation, can be achieved only during an
EPS using specific criteria related to the intracavity
recordings from the mapping-ablation catheter. The
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Figure 7. Electrophysiological recordings during the successful delivery of RF current. The H’ wave is recorded
only in the beats that have
pre-excitation, whereas the H
wave appears on recordings
from the His electrode in
beats without pre-excitation,
thus demonstrating that the
H’ wave represents electrical
activity in the accessory pathway and not in the His bundle. After successful ablation
an H wave of greater amplitude could not be recorded.

Figure 8. Twelve-lead ECG
after the successful ablation,
showing sinus rhythm, right
bundle branch block, and no
pre-excitation.

methodology used for the ablation of such pathways
must include special precautions: a) the initial delivery of low power RF current (minimum 5 W, then if
unsuccessful, increments of 5 W up to 20, 30, or even
40W) at sites where a characteristic intracavity electrogram is recorded for the accessory pathway with an

absent or minimal His electrogram; b) prompt interruption of the current delivery (within the first 10 s) if
it has no effect; and c) immediate interruption of current delivery upon the appearance of junctional beats,
which warn of the risk of complete AV block. A less
commonly used technique, which appears to be effec(Hellenic Journal of Cardiology) HJC ñ 311
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tive and particularly safe, is that of cryoablation, which
allows a preview of the final result through the creation of reversible lesions (ice mapping), thus avoiding
the risk of permanent complete AV block.19-21
Some published reports have given rather low
success rates for ablation of pathways located in close
proximity to the conduction system (71-92%), despite
the delivery of RF current to sites where accessory
pathway potentials are recorded.13,22 The high failure
rates compared with those for all accessory pathways
can be attributed to both the delivery of low power
RF current and the anatomical and electrophysiological peculiarities of the pathways in question.7,13 In the
case reported here, the temperature of 55ÆC achieved
during the first procedure probably contributed to its
failure, since a higher mean temperature has been reported during successful ablation of accessory pathways.23
The development of incessant tachycardia and
the concomitant haemodynamic deterioration of the
patient after the first, unsuccessful attempt at ablation was clearly a consequence of injury to the AV
perinodal tissue, leading to an accelerated junctional
rhythm as well as to frequent atrial and junctional extrasystoles which triggered the onset of orthodromic
AV re-entrant tachycardia. The modification of the
pathway’s conduction properties by the unsuccessful
delivery of RF current would also have played a part.
Thus, despite the fact that the increase in the pathway’s antegrade refractory period from 220 to 320 ms
provided the patient with relative safety in the case of
paroxysmal atrial fibrillation, it also facilitated the induction of orthodromic AV re-entrant tachycardia.
The patient’s clinical deterioration created an urgent
need for ablation of the pathway and led us to perform the second procedure, during which the delivery
of unusually high power RF current (60 W, temperature 65ÆC) finally achieved the desired result.
The low amplitude of the His potential (H wave,
which was shown to be tangential to the ablation site
and was recorded only after the withdrawal of the
continuous electrical activity of the pathway between
A and V), as well as its commonly seen tendency to
decrease during tachycardia, explains why it could not
be identified prior to the successful ablation, especially during orthodromic AV re-entrant tachycardia
(Figures 2, 3). These findings confirm the initial estimation of the close proximity of the accessory pathway to the normal AV conduction system and justify
the classification of the pathway as para-Hisian.
In conclusion, ablation of the relatively rare ac312 ñ HJC (Hellenic Journal of Cardiology)

cessory pathways that are located close to the normal
AV conduction system requires great care, because of
the high risk of causing complete AV block. The delivery of extremely high power RF current, when necessary in cases like the one reported here, can be both
effective and safe, even when a prior meticulous effort to identify discrete recording sites between the
accessory pathway and the normal AV conduction
system has failed.
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