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Abstract

Introduction: Incessant ventricular tachycardia is a rare arrhythmia which can be life threatening. Treatment with anti-arrhythmic
agentsmay occasionally fail. Clinical Picture: Wereport 2 cases of incessant ventricular tachycardia. Thefirst case wasayoung man with
idiopathic left ventricular tachycardia who wasin incessant ventricular tachycardia despite treatment with multiple anti-arrhythmic drugs
and developed dilated cardiomyopathy. The second case was an asymptomatic girl with theincidental finding of an incessant ventricular
tachycardia which originated from theleft ventricular outflow tract. Treatment and Outcome: Both patients underwent el ectrophysiologic
study and radiofrequency ablation with complete termination of the tachycardia. Conclusion: Radiofrequency catheter ablation in
experienced centres should be the first-line therapy for incessant ventricular tachycardia.
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I ntroduction

Left ventricular tachycardiais a recognisable condition
in patientswith otherwise structurally normal heart. It may
arise from various foci in the left ventricle. While it is
paroxysmal in nature at most times, occasionally it may be
incessant. Generally it followsabenign course! and may be
treated with anti-arrhythmic agents.2® However, several
casereportshavesuggestedthat it may resultintachycardia-
induced cardiomyopathy?4® or sudden death. The
cardiomyopathy may bereversed if the tachycardiacan be
controlled either by anti-arrhythmic agents®® or catheter
ablation.™? We report 2 cases of drug-resistant incessant
ventricular tachycardia with different presentations and
their outcome after radiofrequency ablation.

Case Reports
Casel

The first patient, a 22-year-old bartender of Chinese
origin, had history of intermittent palpitationsfor 5 years.
Hewas admitted in September 1984 with the complaint of
increasing pal pitations both in frequency and severity. His
baseline effort tolerance was otherwise good. Apart from

a heart rate of 120 beats per minute, the other clinical
findingswereunremarkabl e. Chest radiographwasnormal.

The electrocardiogram (ECG) (Fig. 1) showed
monomorphic, sustained broad complex tachycardia with
atrioventricular dissociation, left axis deviation and right
bundle branch block (RBBB) morphology. This ECG
feature, coupled with the presentation, suggested that the
patient had ventricular tachycardiaoriginating fromthel eft
posterior fascicle. The tachycardia was terminated with
intravenous verapamil. Two-dimensional echocardiogram
showed that theleft ventricular sizewasnormal but the left
ventricular g ection fraction was 40%. Electrophysiologic
study later confirmed that the tachycardiaoriginated in the
left ventricle and could be aborted with intravenous
verapamil. The patient was subsequently treated with oral
verapamil. The ventricular tachycardia recurred 8 years
later. Thistimeit wasresistant to drugs such as verapamil,
propranolol and amiodarone. Two-dimensional echo-
cardiogram reveded a dilated left ventricle with global
hypokinesia and left ventricular gjection fraction of 15%.

The patient underwent another electrophysiologic study
in February 1993 during which sustained monomorphic
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ventricular tachycardiawith acycle length of 550 mswas
induced. The earliest activation site during left ventricular
mapping was localised to the inferoapical septum near the
left posterior fascicle. Radiofrequency ablation at this site
terminated theincessant ventricul ar tachycardia. Coronary
angiogram done just prior to electrophysiological study
showed normal coronary arteries.

Two more episodes of incessant ventricular tachycardia
occurred between 1993 and 1995. Radiof requency ablations
totheinferoapical septum were carried out twice. After the
last radiofrequency ablation, the patient remained
asymptomatic since. Two-dimensional echocardiogram
done 5 months later showed a normal |eft ventricular size
and function with an ejection fraction of 58%.

Case 2

The second patient was a 13-year-old schoolgirl with
scoliosis. Shewas otherwise asymptomatic. Other thanthe
presence of frequent ectopic beats, clinica findings were
unremarkable. 24-hour Holter monitoring showed frequent
sustained monomorphicventricular tachycardia. Treadmill
exercisestresstest reveal ed frequent ventricul ar ectopicsat
rest, whichdisappeared after stage 1 exercise. Noarrhythmia
or significant ST changes were observed. Target heart rate
was achieved during the test.

Two-dimensional echocardiogram showed astructurally
normal heart with normal left ventricular function. Shewas
started on oral verapamil and remained asymptomatic
throughout. A repeat echocardiogram in February 1999
showed similar findings, with no evidence of dilated
cardiomyopathy.

Although she remained asymptomatic, 24-hour Holter
monitoringinMay 1999 showedahighdensity of ventricular
tachycardiawith rates of 180 beats per minute. At thetime
of referral to our institution, she was having incessant
ventricular tachycardia. The ECG (Fig. 2) showed narrow
complex tachycardiawith a QRS duration of 0.09 seconds
and normal axis. The ventricular tachycardia terminated
spontaneously. This was followed by a sinus beat after
which the ventricular tachycardiawas resumed. Although
the QRS complexeswerenarrow, they werestill wider than
the QRS complex of the sinus beat. There was a P wave
occurring after every second QRS complex, indicating a
2:1 QRS/P relationship. Of particular interest was the
presence of an Rs wave pattern in lead V3 and positive
QRS complex in lead aVL. These electrocardiographic
featuressuggested that theorigin of ventricul ar tachycardia
was at the left ventricular outflow tract.*®

Anelectrophysiol ogicstudy wasperformed, duringwhich
both left and right ventricles were extensively mapped
using an electroanatomical mapping system (CARTO™,
Biosense, Tirat HaCarmel, Isragl). The earliest activation

Fig. 1. Sustained monomorphic broad complex tachycardia with atrioventricular
dissociation, left axis deviation and right bundle branch block morphology. Such
electrocardiogram suggests that the ventricular tachycardia focus most commonly
originates from the inferoapical septum of the left ventricle.

Fig. 2. Narrow complex tachycardia, with QRS duration of 0.09 seconds and normal
axis. There was a P wave occurring after every second QRS complex indicating a 2: 1
QRS/P relationship. The P waves were highlighted by the smaller upward pointing
arrows. The ventricular tachycardia was spontaneously terminated. This was followed
by a sinus beat (downward pointing arrow) after which the ventricular tachycardiawas
resumed. The QRS complex during the tachycardia waswider than the QRSof the sinus
beat.

site was located at the anterolateral region of the left
ventricular outflow tract. Radiofrequency ablation at this
site terminated the incessant ventricular tachycardia. The
patient has remained in sinus rhythm since then.

Discussion

Although ventricular tachycardias, especially those
associated with coronary artery disease, are generdly life
threatening, certain forms of ventricular tachycardia are
classified as “benign”.’* Among them is the unique
idiopathic left ventricular tachycardia, which is character-
ised by ventricular tachycardia of RBBB morphology and
left axis deviation occurring in structurally normal hearts.
Most of the time the tachycardiais paroxysmal. Thistype
of ventricular tachycardiashowsamale predominance and
interestingly is terminated by intravenous verapamil>1®
and diltiazem.® As seen in the first case, the origin of
ventricular tachycardia is usually in the inferoapical
portion of the left ventricle.”

Oral verapamil may prevent the recurrence or slow the
ventricular rate. The pathogenesisof thistypeof ventricul ar
tachycardiaisthought to be due to reentry and thisreentry
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circuitislikely to be of considerable size. Wen et al*® were
able to demonstrate that ablation at a site away from the
tachycardia exit site, where the earliest Purkinje potential
couldberecorded, resultedintermination of thetachycardia.
The mean distance between the ablation site and the
tachycardia exit site was 3.1 cm. The reentry circuit was
then thought to encompass the middle, inferior and lower
aspectsof theleftinterventricular septumif theexit sitewas
at the classical inferoapical septum region.

Incessant ventricular tachycardiaisarare, yet recognisable
form of idiopathic ventricular tachycardia. One of the
complications of incessant ventricular tachycardia is
tachycardia-induced cardiomyopathy as shown in the first
case. There have been severa case reports of tachycardia-
induced cardiomyopathy*®°2 and control of ventricular
tachycardiawith drugs such as verapamil? or amiodarone®
havebeenreportedtoreversethecardiomyopathy. However
in recent years, radiofrequency catheter ablation has been
proven to be the method of choice in the treatment of
incessant ventricular tachycardia?s? In idiopathic left
ventricular tachycardia, radiofrequency ablation has been
associated with high success rates of 90% to 95%.%
Following successful ablation, the tachycardia-induced
cardiomyopathy may be “reversed”.%12

Case 1 was atypical drug-resistant incessant idiopathic
left ventricular tachycardia resulting in cardiomyopathy.
Significant deterioration of left ventricular function was
noted over the years. The electrocardiographic findings of
the RBBB and left axis deviation suggested that the
ventricular tachycardia exit site was at the inferoapical
septum of theleft ventricle. The cardiomyopathy wasfully
reversibleoncetheventricular tachycardiawascured using
radiofrequency ablation.

Case2, ontheother hand, illustratestheearly presentation
of incessant ventricular tachycardia arising from different
focus of theleft ventricle. It wasinteresting to find that the
QRScomplexesinthe ECG werenarrow. Theshorter QRS
duration was caused by excitation from the outflow tract,
which spread more rapidly through the septal Purkinje
fibres than excitation of the free wall. Kamakura et al®
studied the electrocardiograms of patientswith ventricular
tachycardiafrom theleft or right ventricular outflow tract.
TheR/Samplituderatio of morethan linlead V3localised
the origin of the ventricular tachycardia to be from left
ventricular outflow tract. Using the above criteria, the
probability of the left ventricular outflow tract being the
origin of the ventricular tachycardia was 80%.% While it
was not strongly evident that tachycardia-induced
cardiomyopathy might eventually occur, nonetheless the
tachycardiawas incessant even with oral verapamil. With
itslow complication and high successrate, radiofrequency
ablation could have reduced the long-term medical costs
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and potentially prevented the complication of tachycardia-
induced cardiomyopathy in this patient. Indeed, in many
centres, radiofrequency ablation has become the first-line
treatment in patients with left ventricular tachycardia.

Conclusion

Although left ventricular tachycardia in structurally
normal heart is often termed a benign form of ventricular
tachycardia, it may rarely become incessant and causes
dilated cardiomyopathy. Significant left ventricular
dysfunction may occur asaresult of the tachycardiaitself.
Inspection of the 12-lead ECG alone can usualy identify
the origin of the ventricular tachycardiawith considerable
accuracy. L eft ventricul ar dysfunctionasaresult of incessant
ventricular tachycardiamay bereversed by radiof requency
catheter ablation. Termination of ventricular tachycardia
by radiofrequency catheter ablation not only improves
cardiac function, but also reduces long-term medical cost.
Thus in experienced centres, radiofrequency catheter
ablation should be the first-line therapy for incessant
ventricular tachycardia and tachycardia-induced
cardiomyopathy.
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