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ABSTRACT

Arrhythmogenic right ventricular dysplasia (ARVD) is a right ventricular cardiomyopathy
characterized by partial or total replacement of normal myocardium by fatty or fibrofatty tissue.
This disease affects the right ventricle. The left ventricle is rarely involved. The exact prevalence is
unknown. It represents, after hypertrophic cardiomyopathy, the leading cause of sudden cardiac
death in young patients, especially athletes. She has a male predominance. Sudden death by
ventricular tachycardia or ventricular fibrillation can be the inaugural event. The diagnostic
criteria developed in 2010 are very useful in the diagnosis of ARVD, especially in mild forms. The
three imaging cited, and therefore useful diagnostic modalities are echocardiography, magnetic
resonance imaging (MRI) and conventional angiography RV. The therapeutic management of
patients with ARVD is based on antiarrhythmics especially beta-blockers and catheter ablation.
Implantable cardioverter defibrillator ICD may be indicated for primary or secondary prevention
of sudden death and improves the survival of patients with ARVD at high risk.

INTRODUCTION

Recent advances in molecular biology have isolaedroup of diseases affecting the right
ventricular myocardium called cardiomyopathy of tight ventricle. Among the latter, there is
ARVD. This is a rare disease involving episodesveitricular tachycardia with a left bundle
branch block pattern and fibrofatty degeneratiothefright ventricle. This is an important cause of
sudden cardiac death in young patients, especaliletes. Its prevalence is estimated between
1/2500 and 1/5000.

MATERIALSAND METHOD

We report the case of a 46 year old male with mtohy for disease or cardiovascular risk factor.

He was admitted to the emergency for palpitatissoeiated with two well tolerated episodes of

ventricular tachycardia with a left bundle brandbck pattern (Figure 1), reduced by amiodarone.

The cardiovascular examination outside the critiggilsode was normal. The electrocardiogram

objectified an Epsilon wave and abnormal repoldiorain the right precordial leads (Figure 2).

The Holter monitoring objectified a premature veniiar to left type of delay in stage Lown IV.
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Echocardiography showed right ventricular dilatati€oronary angiography was normal (Figure
3). The right ventricular angiography confirmed AB\(Figure 4: 1-trabecular hypertrophy, 2-
bulge below tricuspid). Heart MRI was not availalreour training. Programmed Ventricular
Stimulation has triggered ventricular tachycardi@iggre 5). An implantable cardioverter
defibrillator (ICD) was implanted with a good cloail outcome.

Through this observation, we discuss the pathoplogical, clinical, diagnostic and therapeutic
bases of ARVD.

RESULTSAND DISCUSSION

ARVD is a right ventricular cardiomyopathy charaized by fatty infiltration of the myocardium
with persistent surviving myocardial fibers surrded by a fine fibrosis (1).

Giovanni Maria Lancisi first described in 1736 anfty disease, affecting the right ventricle and
complicating sudden deatlihe disease has been described as such for thérfiessin 1978 by a
Parisian team, naming its current name. The feges was published in 1982. Electrocardiographic
abnormalities such epsilon wave, were describé®84 (2).

ARVD affects mostly men and young subjects. Theenfafemale ratio was 2.7 / 1 (3). It is
estimated that the incidence of ARVD in the genpogdulation is 1 to 2 cases per 10,000 (4). This
incidence is higher in some populations of the Medinean and the United States and can reach
44 cases per 10,000 (5). Although rare, this isrgortant cause of sudden cardiac death (SCD) in
young patients, especially athletes. ARVD accofmtabout 2.2% of MCS in adults in the United
Kingdom (6), 5% of MCS in young people under 35rgeia the United States (7) and 25% of
deaths related to efforts in the Venetian regionitaly (8). The disease rarely occurs before
adolescence and affected subjects are often méragiive lifestyles (9).

It is basically an autosomal dominant disorder.eBeyenes have been identified that are associated
with ARVD: plakoglobin, desmoplakin, plakophilin-dgsmoglein-2, desmocollin-2, transforming
growth factor beta-3 (TGR) and TMEM43. Its phenotypic expression is higidyiable. It also
appears that environmental factors such as intergperts or contraction of a viral infection with
myocarditis may influence the clinical expressidnhe disease (10,11).

Histologically, the involution of the right ventlecis segmental, moving from the epicardium to the
endocardium. It determines a fatty form and fibtlyfdorm. Fatty form will initially affect the
infundibulum of the pulmonary artery and the freallwof the right ventricle, without parietal
thinning of the affected areas and without lefttvienlar involvement. There is no inflammatory
infiltration. Degeneration of myocytes is evidenthalf the cases. In the fibrofatty form, reaching
seat preferentially at the base of the right velgricausing a thinning of these areas and carestte
the left ventricle. In this form the histologicakamination of the myocardium can found
inflammatory cells (12,13). The myocardial atropsyaused by lesions and apoptosis. This leads
to a thinning of the free wall of the right ventec This transformation interferes with the
transmission of electrical impulses, explainingcetecardiogram abnormalities and arrhythmias.
The disorder of inter-cell junctions may also expllhe whole (14).

The clinical presentation of ARVD is very varied.id a progressive disease with symptoms of
stress, relapsing, ranging from asymptomatic tovatleties of ventricular arrhythmias. The most
dramatic is the sudden death from ventricular lfdgtron, which may be the first manifestation (15).
From easy diagnosis if severe, it is often diffiaal mild forms and warrants to associate a set of
clinical, electrical and imaging positive criteriem 1994, a consensus of expert led to propose
diagnostic criteria (16). These have been reviearatipublished in 2010 (1@ athological criteria,
ECG, characteristics of ventricular arrhythmias dachily history are shown in detail. The
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diagnostic criteria for imaging are also definedheTthree imaging modalities mentioned, and
therefore useful in the diagnosis, are echocardjgyy, MRI and conventional RV angiography.
Electrocardiographic (ECG) changes were seen itouf0% of patients with ARVD (17)hese
changes reflect abnormal depolarization and rejpzalion located on the right precordial
electrodes. The most common ECG change is thesioreof the T wave in the right precordial
electrode (electrodes V1-V3). Although this everdynbe present together with a right bundle
branch block, congenital heart disease, in Afridanericans or children under the age of twelve
years (two normal variants). His presence, esggomhen it extends beyond the electrode V3,
should raise the suspicion of ARVD. Furthermore, tlegree of inversion of the T wave may be
correlated to the degree of dilatation of the R®)(XEpsilon waves also represent a delay in the
right ventricular conduction. These small wavesuocat the end of the QRS complekhey
represent the potential of low amplitude late aradyented in the terminal portion of the QRS
complex also due to fibrofatty tissue islets inmal myocardium. Although highly specific, this
event is only present in about 30% of patients WRVD. High amplification ECG provides more
detailed information on late potentials and chamazation. T wave inversion and Epsilon wave
represent two major ECG criteria in the diagnosti@dRVD. Another major criterion is represented
by nonsustained or sustained ventricular tachyaadfi left bundle-branch morphology with
superior axis (19).

Echocardiographic abnormalities in ARVD are maildgated in a triangle (triangle of dysplasia),
joining the pulmonary infundibulum, the tip of RWhé the base. Echocardiography should be
particularly attentive to dilation of the infundibmn and the existence of morphological and
functional abnormalities of the RV wall. These date interesting when rhythm abnormalities
associated. New echocardiographic criteria for 28&0as follows:

Major criteria: Regional RV akinesia, dyskinesia, or aneurysm andf the following (end
diastole): parasternal long-axis RV Outflow Tra€iT) >32 mm £19 mm/m?),>36 mm §21
mm/m?2) orfractional area change33%.

Minor criteria: Regional RV akinesia or dyskinesia and 1 of thdofahg (end diastole):
parasternal long-axis RVOI29 to <32 mmx%16 to <19 mm/m?), parasternal short-axis RVEBR

to <36 mm £18 to <21 mm/m?2) or fractional area change >33%/410%.

A normal transthoracic echocardiography does nohddly exclude the diagnosis. This justifies
using other types of imaging in particular MRI.

MRI is well adapted imaging technique for the diagjs of dysplasia RV. The image quality is
often excellent. The cine MR imaging allows a senghalysis of segmental wall motion of the RV.
This criterion is the major criterion for diagnadidR1 allows quantification of volumes and RVEF,
representing another major criterioll weighted imaging diagnostic aid by highlighting
intramyocardial fat, and delayed enhancement ingadiy the detection of fibrosis. New MRI
criteria in 2010 are:

Major criteria: Regional RV akinesia or dyskinesia or dyssynchrenBl contraction and 1 of
the following: Ratio of RV end-diastolic volura10 mL/m2 (male) oe100 mL/m2 (female) oRV
ejection fractiors40%.

Minor criteria: Regional RV akinesia or dyskinesia or dyssynchrenBY contraction and 1 of
the following: Ratio of RV end-diastolic volum&00 to <110 mL/m2 (male) a90 to<100 mL/m?2
(female) or RV ejection fraction >40% 145%.

RV angiography remains for many the gold standBrd.it is limited to a few specialized centers.
It detects akinetic or dyskinetic areas, blowing tihfundibulum, tip or sub-tricuspid regions
(triangle of dysplasia), and measure RVEF and vellRV (thresholds: RVEF <35%, diastolic
volume RV > 110 ml / m?).

Our patient had major diagnostic criteria: clinjegectrical, échocardiographic and angiographic.
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Programmed ventricular stimulation takes an interggole in the investigation of patients at risk
of arrhythmias and sudden death. Roguin showedkisdries that inducibility of sustained VT was
an independent predictor Factor of sudden death (20

Improperly tolerated hemodynamically tachycardedt Ventricular impairment, sport, less than 35
years old, myocarditis, uncontrolled treatmentsareisk factors that could guide the decision to
placement a defibrillator.

The therapeutic management of patients with ARVDas guided by specific recommendations.
However, there are options for establishing a efyato protect patients according to their risk of
sudden death. A hybrid strategy that combines #eeal antiarrhythmic drugs and radiofrequency
ablation can reduce the occurrence of ventriculdnyghmias, but cannot stop the progression of the
disease and the risk of sudden death (21). Progemimwentricular stimulation can guide the
therapeutic management especially when the diagnafSARVD is done without spontaneous
rhythm disorders. It serves primarily to judge #féectiveness of an anti-arrhythmic treatment in
case of initial inducibility without treatment amadapt it. The importance of effective treatment and
verified by an electrophysiological study was shawrnhe 90s by a German team (22). When the
VT is no longer triggered under pharmacologicalatiment by the methods of programmed
stimulation, there is no sudden death with a medlow up of 3 years, despite recurrent nonfatal
VT a few months to a few years later. The authonpleasize the particular interest of sotalol in
high doses, 320-480 mg/d. The combination of ammmu®400 mg/d anfl blockers in small doses
was effective on refractory ventricular tachycar(®8). The use of amiodarone, however, must
make to consider the possibility of adverse effecthe long term, when it comes to treating young
patients. Implantable cardioverter defibrillatorDGnay be indicated for primary or secondary
prevention of sudden death and improves the suraipatients with ARVD at high risk. The
primary prevention studies are rare. The ICD iroadary prevention is very useful and should be
reserved for patients at high risk (24). The recamdations of the American scientific societies for
genetic heart disease, indicate the ICD in ARVDOha case of sudden death recovered (class |,
level of evidence B), and if there is a sustaindd(®lass I, level of evidence C) (25). Our patient
had an opening VT with a left bundle branch bloekgrn and programmed ventricular stimulation
performed under treatment triggered a sustained IVthe above treatments fail, ventriculotomy
and transplantation are the management optionshtRigntriculotomy is performed by
disconnecting the right ventricle from the resttloé heart. Heart transplantation remains a final
option for patients with bilateral ventricular ilvement and uncontrollable hemodynamic
compromise (26). In addition to these treatmentss necessary to convince patients to stop the
sport, and offer genetic counseling to detect étated persons.

CONCLUSION

Since the first description of ARVD in 1978, grgabgress was noted in the understanding of the
pathogenesis, histopathology, but also in the diaignof this disease. This diagnosis was probably
facilitated by the use of clinical, electrical aimokaging criteria without favoring one over the athe
depending on the level of expertise of each ceMevertheless, it remains a challenge for forms
where the diagnostic criteria are incomplete. Traeeflifelong monitoring of patients with ARVD
by the primary care physician-cardiologist teamesommended.
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Figure 1. ECG showing ventricular tachycardia with a left Bignbranch block pattern.

&4

Figure 2: ECG showing Epsilon wave and inverted T waves énright precordial leads.
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Figure 3: Coronary angiography was normal.

Figure 4: Right ventricular angiography confirmed ARVD
(1- Trabecular hypertrophy, 2-Bulge below triculpi
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Figure5: Ventricular tachycardia triggered under pharmadckigreatment by programmed
ventricular stimulation.
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