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Arrhythmogenic Right Ventricular Dysplasia With Epsilon
Potential—Case Report With Review*

Summary:

~ Arrhythmogenic right ventricular dysplasia
VD) is a type of right sided cardiomyopathy,
ossibly familial in some patients??, with hypoki-
c areas in the right ventricular musculature. It
considered an oddity and can be an important
se of life threatening ventricular tachyarrhyth-
in children and young adults with an appa-
y normal heart* °. The surface ECG may have
entricular post excitation wave®. We report a
1g patient of ARVD who presented with recur-
nt ventricular tachyarrhythmias and had epsilon
- potential on surface ECG.

' cm Report:

A 36-year old man presented to us with history
pitations off and on and dyspnoea on exer-
. NYHA Cl II for 3 months. He also had

uent dizziness and a syncopal attack once about
5 days prior to admission. The general examina-
 was unremarkable. The first and second heart
. .; ds were normal. A loud right ventricular fourth

al sound (RVS,) was auscultable. There were

ectrocardiograms recorded during sinus
1 showed an obvious ventricular post excita-
wave termed as Epsilon potential (Fig. I).
g an episode of palpitation, a ventricular

rtment of Cardiology, King George's Medical College,
cnow-India.

Arrhythmogenic right ventricular dysplasia is a form of cardiomyopathy
- which causes life threatening ventricular tachyarrhythmias in adults. We present
- a case who ultimately expired along with review of literature of this entity.

tachycardia with a LBBB contour was recorded
with a mean QRS axis of -60° (Fig. II). Echocar-
diography revealed a dilated right ventricle with a
RV/LYV ratio of 1.2:1 (Fig. III). The septal motion
was flat and there was global hypokinesia of right
ventricle.

The patient was put on Amiodarone therapy in
view of his symtomatic ventricular tachycardia and
after effective control was discharged after 2 weeks.

Fig. I: ECG recorded during sinus rhythm showing an
obvious ventricular post excitation wave termed
as "Epsilon potential”.
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After a month, the patient again presented to us
with ventricular tachycardia and haemodynamic
compromise. It was found that the patient had
stopped taking amiodarone of his own accord, due
to gastrointestinal upset, for the last 2 weeks.
Though his tachycardia was reverted by D C shock
and he was given intravenous amiodarone, he
continued to have sustained episodes of ventricular
tachycardia with varying QRS axes over the next
three days. He ultimately developed ventricular
fibrillation and we were unable to salvage him.

Fig. I: ECG during ventricular tachycardia with a LBBB
contour and mean QRS axis of -60°.

Discussion:

Arrthythmogenic right ventricular dysplasia
(ARVD) was first described by Fontaine et al in
1977". 1t is a clinical entity characterized by epi-
sodes of ventricular tachycardia with a QRS con-
figuration that is typical of a left ventricular delay,
the presence of ventricular post excitation waves
and global or regional wall motion abnormalities
of the right ventricle®. The right ventricular muscle
is partially or totally replaced by adipose and fi-
brous tissues®.

This form of cardiomyopathy predominantly
affects young adult males. A familial occurrence
has been reported>*S. Generally, palpitations or
syncope due to recurrent sustained ventricular tachy-
arrhythmia bring the patient to the hospital. Physi-
cal examination is usually normal, but a fourth
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heart sound may be audible. Patients may present
in right heart failure or with asymtomatic right
ventricular enlargement.

Our patient was a 36-year old man who pre-
sented with history of palpitations off and on and
dyspnoea on exertion NYHA II. He also gave H/O
dizziness and one episode of syncope. There were
no signs of right ventricular failure; only a right
sided fourth heart sound was audible.

During sinus thythm, a form of right ventricu-
lar conduction delay appears in patients with
ARVD. The delayed activation is inscribed in the
form of a sharp deflection after termination of the
QRS, during the ST segment or upstroke of the T
wave, termed as the “Epsilon potential™* ©. The
visibility may be enhanced by doubling the gain of
ECG while recording leads V, to V,. These ven-
tricular potentials can extend beyond the refractory
period of the adjacent healthy myocardium and -
reactivate the adjacent myocardium leading to
reentrant ventricular tachyarrhythmias®. Ventricu-
lar tachycardias generally have a left bundle branch
block contour, often with right axis deviation, with
T wave inverted over the right precordial leads'.
A LBBB pattern with a mean QRS axis betwen
+60° and +135° during tachycardia suggest an ori-
gin in the right ventricular infundibulum. Some pa-
tients may have different QRS configurations
implying a widespread right ventricular electrical
disturbance. Spontaneous and inducible ventricular
fibrillation have been reported in ARVD!"'2. Su-
praventricular arrhythmias and atrioventricular
blocks may also occur'®. Our patient had an epsi-
lon potential on the ST segment on surface ECG.
During ventricular tachycardias, a LBBB pattern
with a QRS axis varying from -60° to +30° was
observed.

Two dimensional echocardiography shows
increased right ventricular diastolic diameter; the
RV/LV ratio is greater than normal. Septal motion
is abnormal. There may be regional or global wall
motion abnormalities of the right ventricle. Echocar-
diography can effectively diagnose patients with
ARVD in the presence of gross structural abnor-
malities of the right ventricle!®. Our patient had a
dilated RV with global hypokinesia. The RV/LV
ratio was 1.2:1.
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Haemodynamic study reveals a prominent right
ltrial a’ wave; the other pressures are normal. The
ﬁght ventricular chamber has global or segmental
wall motion abnormalities. There may be aneu-
~ rysms with paradoxical systolic motion, usually
- over the anterior surface of the pulmonary infundi-
lum, at the apex and inferior wall of right ven-
. Electrophysiology reveals normal atrial, nodal
and ventricular conduction. Ventricular tachycar-
dia can be induced by programmed stimulation and
n be shown to have LBBB configuration. Endo-
rdial post excitation waves may be recorded.
nodynamic studies could not be done in our

Fig. III: Apical four chamber view (2DE) showing a
dilated right ventricle with RV/LV ratio of 1.2:1.

.~ The exact aetiology of this entity is largely
~ unknown. Right ventricular endocardial biopsy may
be helpful in the diagnosis of ARVD'. The free
~ wall of the right ventricle is not parchment like as
“in Uhl’s anomaly. Histology reveals myocardial
replacement by lipomatous and/or fibrous tissue
along with foci of inflammation, degeneration and

- necrosis®.

i Antiarthythmic drugs are effective in abolish-
~ ing the ventricular tachyarrhythmias in majority of
patients The efficacy of various antiarrhythmic
drugs has not been systematically evaluated. Ami-
odarone and class IC drugs are found to be effec-
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tive. Surgical treatment in the form of right ven-
triculotomy is recommended when patients are
disabled with recurrent ventricular tachycardia after
failure of antiarrhythmic drug therapy'4. Because
of the variable course and instability of ventricular
arrhythmias, if is difficult to evaluate medical or
surgical therapy in these cases.

The few long term follow up studies suggest a
favourable prognosis'* 15, though the course is
highly variable amongst individual patients. Our
patient died within three months of presentation.
So it is evident that such patients have the poten-
tial for sudden arrhythmic death and warrant fur-
ther investigations to identify such high risk cases.

REFERENCES:

‘1. Strain, J. : Adipose dysplasia of the right ventricle: Is en-

domyocardial biopsy useful? Eur. Heart J. 10 (Suppl. D):
84, 1989.

2. Buja GF, Nava A., Martini B. et al.: Right ventricular
dysplasia: a familial cardiomyopathy? Eur. Heart J. 10
(Suppl. D.): 13, 1989.

3. Nava A. Thiene G., Canciani, B., et al.: Familial occur-
rence of right ventricular dysplasia: A study involving
nine families. J Am Coll Cardiol. 12:1222, 1988.

4. Marcus F 1, Fontaine G H, Guiraudon G, et al.: Right ven-
tricular dysplasia: A report of 24 adult . cases, Circula-
tion 65:384, 1982.

5. Dungan WT, Garson A Jr, Gillette PC.: Arrhythmogenic
right ventricular dysplasia: in children with apparently
normal hearts. Am Heart J. 102: 745, 1981.

6. Angelini P, Springer A, Sulbaran T, and Livesay W R.:
Right ventricular myopathy with an unusual intraven-
tricular conduction defect (epsilon potential). Am Heart J.
101: 680, 1981.

7. Fontaine G, Guiraudon G, Frank R, et al.: Stimulation
studies and epicardial mapping in ventricular tachycardia:
Study of mechanism and selection for surgery In: Kulber-
tus H, ed. Reentrant arrhythmias, mechanism and treat-
ment. Lancaster: MTP publishing, 334: 1977.

8. Thiene G, Nava A, Corrado I, et al.: Right Ventricular
cardiomyopathy and sudden death in young people. N.
Eng. J. Med. 318 (3): 129, 1988.

9. Fontaine G, Guiraudon G, Frank R, et al.: Correlations
between latest delayed potentials in sinus rhythm and
@arliest activation during chronic ventricular Tachycardia,



PAKISTAN HEART JOURNAL

VOL. 25 No. 3—4, 1992

10.

143

12,

edited by Bricks W, Loogen F, Schulte HD, Seipel L.
Berlin, Springer-Verlag, p 138, 1980.

Leclercq J.F., and Coumel P,: Characteristics, prognosis
and treatment of the ventricular arrhythmias of right
ventricular dysplasia. Eur. Heart J. 10 (Suppl. D): 61,
1989.

Rowland E, Mckenna WJ, Sugrue D, et al.: Ventricular
tachycardia of left bundle branch block configuration in
patients with isolated right ventricular dilatation. Clinical
and electrophysiological features. Br. Heart T 51:15;
1984.

Panidis IP, Greenspan AM, Mintz GS, Ross J.: Inducible

43

13.

14.

15

ventricular fibrillation in arrhythmogenic right ventricular
dysplasia. Am Heart J: 5:1067; 1985.

Baran A, Nanda NC, Falkoff M, et. al.: Two-dimensional
echocardiographic detection of arrhythmogenic right
ventricular dysplasia, Am. Heart J. 103: 1066; 1982.

Lemery R, Brugada P, Janssen J, et al.: Nonischemic
sustained ventricular tachycardia: clinical outcome in 12
patients with arrhythmogenic right ventricular dysplasia.
J. Am Coll Cardiol; 14:96, 1989.

Blomstrom-Lundquist C, Sabel K, Olsson SB.: A long
term followup of 15 patients with arrhythmogenic right
ventricular dysplasia. Br. Heart J. 58: 477; 1987.



