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Abstract

A 39-year-old Japanese woman presented with an idiopathic left ventricular aneurysm manifesting as
recurrent episodes of palpitation. She was referred to our hospital for evaluation of sustained ventricular
tachycardia. Echocardiography disclosed a dyskinetic well-defined wall bulge during both systole and dias-
tole at the basal region of the interventricular septum, and reduced left ventricular wall thickness and
severe hypokinesis at the anterolateral to posterolateral region. These appearances were confirmed by the
angiographic findings. The sustained ventricular tachycardia was reproducibly induced by a single
extrastimulus from the right ventricular apex. Subsequently, 4-type ventricular tachycardias were induced
during the electrophysiological study and the mechanism of these ventricular tachycardias was considered
reentry. Radiofrequency catheter ablation failed due to the changing QRS morphologies during the entrain-
ment study. The patient was treated with cibenzoline 300 mg a day, and there has been no recurrence of
tachycardia during the 18-month follow-up period.
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INTRODUCTION

The vast majority of left ventricular aneurysms
occur in patients with coronary artery disease'”"".
On the other hand, localized aneurysms of the left
ventricle of unknown etiology are rare, and are
defined as idiopathic left ventricular aneurysm

0 ILVA?®Y ILVA is frequently associated with
monomorphic ventricular tachycardia] VT[hnd
located more often at the posterior and/or inferior

wall>%Y Here, we describe a case of ILVA located at

HVentricular tachycardia
HElectrophysiology
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B Echocardiography, transthoracic

the basal region of the anterolateral wall associated
with pleomorphic VTI 4-type VTs induced by elec-
trophysiological study[]

CASE REPORT

A 39-year-old Japanese woman with recurrent
episodes of palpitation occurring once a week was
referred to our hospital for evaluation of wide QRS
complex tachycardia] Fig. 10 left[1 During the
tachycardia, systolic blood pressure was
100mmHg, heart rate was 230 beats/min, and the
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Clinical ventricular tachycardia
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Fig. 1 Twelve-lead electrocardiograms taken during palpitation attack and on admission
Left: During the wide QRS complex tachycardia, the QRS configuration reveals right bundle branch block
and inferior axis and atrioventricular dissociation was seen in leads [J ,[0, alR, and alJF, confirming the

diagnosis of ventricular tachycardia.

Right: On admission, the baseline electrocardiogram reveals normal sinus rhythm with complete right bun-

dle branch block and no abnormal Q wave.

QRS configuration showed right bundle branch
block pattern and inferior axis. Atrioventricular dis-
sociation was seen in leads ], , allr, and allF,
confirming the diagnosis of VT. Verapamil, adeno-
sine triphosphate and procainamide were adminis-
tered intravenously. However, the clinical VT was
not interrupted, and required electrical cardiover-
sioh] 100JHor termination. On admission, the base-
line electrocardiogram revealed normal sinus
rhythm with complete right bundle branch block
and no abnormal Q wavel Fig. 100 right[] Physical
examination, chest radiography, and cardiac enzy-
matic and serologic data were all within normal
limits. Furthermore, no hilar, mediastinal, or super-
ficial lymphadenopathy, pulmonary, liver or spleen
infiltrates, and no ophthalmic or cutaneous lesion
indicating systemic sarcoidosis were detected.
Echocardiography disclosed a dyskinetic well-
defined wall bulge during systole and diastole at the
basal region of the intraventricular septum in the
parasternal left ventricular long-axis view] Fig. 2]
Similarly, the dyskinetic systolic outward aneurysm
was demonstrated from the anteroseptal region to

the anterolateral region at the level of the mitral
valve in the parasternal left ventricular short-axis
view. Furthermore, reduction of left ventricular
wall thickness and severe hypokinesia were
revealed at the level of the papillary muscle from
the anterolateral region to the posterolateral region
U Fig. 30 The echogenecity at the site of aneurys-
mal wall was not higher than the scar of post
myocardial infarction.

Coronary angiography, left ventriculography,
biopsy of the left endomyocardium and electro-
physiological study were carried out after informed
written consent was obtained. Coronary arteries
were normdll Fig. 40 leftl] Left ventriculography
in two projectionis] right anterior oblique 30°, left
anterior oblique 45 ° [disclosed the dyskinetic well-
defined wall bulge persisting during both systole
and diastole at the basal region from the anterosep-
tum to the anterolateral wall. The wall motion of
the posterolateral region was severely reducedl Fig.
40 rightl] These findings were identical with those
obtained from two-dimensional echocardiography.
Left endomyocardial biopsy found no aspects of
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Fig. 2 Two-dimensional echocardiograms in the left ventricular long-axis view! upperand measure-
ments obtained from the M-mode echocardiograrml lowerl[]
Upper: The two echocardiograms show the dyskinetic well-defined wall bulge persisting during systole
and diastole at the basal region of the intraventricular septurh] arrowl]
Lower: These data are all within normal limits.
LV [ left ventricle; Aol Aorta; LAU left atrium; AoD [ aortic diameter; IVS [ interventricular sep-
tum; LVDdO left ventricular end-diastolic diameter; LAD[] left atrial diameter; PW [ posterior wall;
LVDs O left ventricular end-systolic diameter.

Short-axis view

Fig. 3 Two-dimensional echocardiograms at
the level of the mitral valvel upper(]
and the papillary musclél lowerl(in
the left ventricular short-axis view

O left: diastolic frame, right: systolic
frame[]

The dyskinetic systolic outward aneurysm
extends from the anteroseptal region to the
anterolateral region at the level of the
mitral valvel arrowheads] Reduction of
left ventricular wall thickness and severe
hypokinesis are seen from the anterolateral
region to the posterolateral region at the
level of the papillary musclel arrowheads(]
Note that the echogenecity at the site of
aneurysmal wall and asynergic area is not

T 2
DlaStOIe Systole so high and little different from the scar of

post myocardial infarction.

T
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Coronary angiography

Left ventriculography

LAO
60°

Fig.4 Coronary angiograms! leff(and left ventriculogramsl right[in the left anterior oblique and

right anterior oblique views

Coronary arteries are normdll left panell]l Left ventriculograms disclose the dyskinetic well-defined wall
bulge persisting during both systole and diastole at the basal region from the anteroseptum to the anterolat-
eral walll solid arrowheads] The wall motion of the posterolateral region is severely reducedl white
arrowheads[] These findings are identical with those obtained from two-dimensional echocardiography.

LCAUO left coronary artery; RCA [ right coronary artery; LAO [ left anterior oblique; RAO D right

anterior oblique.

acute or healing myocarditis, granulomatous infil-
trations, interstitial fibrosis or myocardial degenera-
tion.

Electrophysiological study was performed with
the patient in the fasting state and under light seda-
tion with oral diazepam. All antiarrhythmic therapy
was discontinued for at least five half-lives.
Sustained VT was induced reproducibly by a single
extrastimulus from the right ventricular apex. The
QRS morphology was identical with that of clinical
VT. Entrainment study was performed during the
VT"# Pacing from the right ventricular apex
demonstrated QRS-complex constant fusion at a
constant pacing cycle length or different degrees of
fusion at different pacing cycle lengthis] progressive
fusion[] except for the last captured QRS complex.
However, the QRS morphology immediately
changed after termination of the pacing.
Subsequently, 4-type VTs were induced Fig. 5[]
Meticulous mapping along the aneurysm was per-
formed using a steerable ablation catheter with a
4-mm distal electrode. The sustained VT2 was fre-
quently observed during the electrophysiological
study. Diastolic potentials were recorded during the

VT2 when the ablation catheter was positioned at
the middle region of the anterolateral wall at the
border of the aneurysrhl Fig. 61 Radiofrequency
catheter ablation was attempted. However, the criti-
cal site was difficult to identify due to the changing
VT morphologies and the ablation failed.
Programmed electrical stimulation was performed
for evaluation of antiarrhythmic therapy. TheVTs
were not induced after cibenzoline was infused
intravenously at a dose of 1.4 mg/kg.

There were no complications during these proce-
dures. The patient was treated with cibenzoline
300mg a day, and there has been no recurrence of
tachycardia during the 18-month follow-up period.

DISCUSSION

The present case of ILVA located at the basal
region of the anterolateral wall was associated with
4-type VTs induced by electrophysiological study.
Echocardiography may be helpful in evaluating the
localized aneurysm and the wall motion abnormali-
ties of the left ventricle. Radiofrequency catheter
ablation failed due to the changing VT morpholo-
gies during the entrainment study. This is an unusu-
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Fig. 5 Tracings of 4-type VTs induced by extra stimulus or entrainment study from the right ven-
tricular apex or close to the aneurysm of the left ventricle
The VT1 is identical with the clinical VT. VT1, VT2 and VT3 show right bundle branch block configura-
tions. VT4 shows left bundle branch block configuration. The QRS axis of VT1 and VT3 is the inferior

axis. VT2 and VT4 show the superior axis.
VT ventricular tachycardia.

al case demonstrating the anatomic and electro-
physiological features of ILVA associated with
pleomorphic VT.

Several etiologies for ventricular aneurysm have
to be excluded before the diagnosis of ILVA can be
established. Left ventricular aneurysm is a common
complication of myocardial infarction'” ",
However, we could exclude ischemic heart disease
based on the findings that the location of the left
ventricular aneurysm and the asynergic area were
not related to the coronary artery distribution and
the echogenecity at the site of aneurysmal wall was
not so high. Furthermore, the patient had no coro-
nary risk factors, no history of chest pain and nor-
mal coronary arteries. Other etiologies of ventricu-
lar aneurysm include congenital diverticulum and
congenital aneurysm® ' In the past, the terms
congenital diverticulum and congenital aneurysm
have been used interchangeably. The lesion is
termed diverticulum if the connection to the ven-
tricular cavity is narrow, and as aneurysm if the
point of connection to the ventricular cavity is
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wide'*'*'*1°" The congenital diverticulum has mus-
cular and fibrous types. The muscular type has a
preserved three-layered structure and is contractile.
The fibrous type has a three-layered structure, but
the myocardium is mostly replaced by fibrous tis-
sue and is not contractile”''*". These two types can
be distinguished by the location of the aneurysm,
such as the apex of the left ventricle or the sub-
valvular region of the mitral or aortic annulus, and
the presence of complications such as midline con-
genital abnormalities, and mitral or aortic incompe-
tence'”". Congenital aneurysm seems to belong to
the fibrous type of congenital diverticulum®''". We
do not consider these congenital etiologies as likely
because our case was a middle-aged woman in con-
trast to known patients with congenital diverticu-
lum and congenital aneurysm.

Several specific causes of myocardial damage
most also be excluded, including sarcoidosis,
myocarditis, tuberculosis, syphilis and rheumatic
heart disease. Echocardiography is a useful nonin-
vasive technique for possible markers of sarcoid
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Fig. 6 Fluoroscopic images showing the mapping catheter close to the aneurysm of the left ventricle
O leftCand tracing recording the diastolic potential indicating the slow conduction zonk! right;

arrows[luring VT2

The mapping catheter is located at the middle region of the anterolateral wall at the border of the aneurysm.
The surface leads U ,00 , alJF,[J,,00, and intracardiac recordings from the mapping catheter, high right atri-
um, His-bundle recording region, and right ventricular apex are shown.

HRA DO high right atrium ; HBE O His-bundle recording region; RVA O right ventricular apex. Other

abbreviations as in Figs. 4, 5.

heart disease such as septal thickness or scars, peri-
cardial effusion and decreased ventricular systolic
function'’". Focal abnormalities of wall motion
affecting the basal portion of the ventricular septum
should suggest the possibility of myocardial sar-
coidosis even in the absence of recognized systemic
manifestations'". ILVA might be difficult to distin-
guish from myocardial sarcoidosis based only on
anatomic findings. Echocardiographic findings of
myocarditis are polymorphous and nonspecific, as
segmental wall motion abnormalities were identi-
fied in 2B] 64%[bf 41 patients, but left ventricular
septal aneurysm was seen in only one patient'’".
These specific causes can also be excluded by the
clinical course, physical examination, serologic
data, absence of recognized systemic sarcoid mani-
festations and left endomyocardial biopsy showing
no abnormal findings.

Left ventricular aneurysm due to transmural
myocardial infarction is frequently associated with
VT, but the incidence of ILVA as the anatomical
substrate for sustained VT is very low. Comparison
of the clinical and electrophysiologic features of
ILVA with those of left ventricular aneurysm due to

myocardial infarction found no patients with 4-type
VTs, and the location of aneurysms in 9 of 10
patients was at the posterior and/or inferior wall®".
The mechanism of 4-type VTs in our case was con-
sidered to be reentry because induction and termi-
nation of VTs by programmed extrastimuli and
entrainment phenomenon were observed repro-
ducibly. Diastolic potential, which may suggest the
slow conduction zone®*", could be recorded at the
border between the aneurysm and the asynergic
area rather than the center of the aneurysm. The
asynergic area was relatively wide and the VTs
were easily degenerated to another QRS morpholo-
gy during the entrainment study. These findings
suggest that the reentrant circuit of the VTs was
extremely complicated and the common critical
slow conduction zone for these VTs may have been
absent. In addition, the left ventricular aneurysm in
our case was considered to be the fibrous type
based on the absence of contractility and the slight-
ly increased echogenecity of the aneurysm. The
wide left ventricular aneurysm of fibrous type
might be the complex arrhythmogenic substrate.
Therefore, we could not interrupt the reentrant cir-
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cuit for these VTs by radiofrequency catheter abla-
tion.

The treatment for ILVA associated with sustained
VT is diverse. Eight out of 340 consecutive patients
were characterized by a left ventricular aneurysm
of no detectable etiology in primary myocardial
disease and all patients were successfully treated
with anti-arrhythmic drugs®™. On the other hand,
surgical treatment has been required to control VT
or implantation of an implantable cardioverter
defibrillator to prevent sudden cardiac death?"**".
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The long-term prognosis of ILVA caused by
unknown etiology still needs further investigation.
Echocardiography may be useful in the evaluation
of the left ventricular aneurysm and function.
However, we have to carefully examine ambulato-
ry-Holter recording or electrophysiological study to
assess whether the anti-arrhythmic drug is effective
or not against the ventricular arrhythmia. If the VT
is recurrent, further treatment such as implantable
cardioverter defibrillator implantation may be need-
ed.
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