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RRHYTHMOGENIC RIGHT VENTRICULAR CARDIOMYOPATHY (ARVC), ALSO

known as arrhythmogenic right ventricular dysplasia, is a heritable heart-

muscle disorder that predominantly affects the right ventricle. Progressive
loss of right ventricular myocardium and its replacement by fibrofatty tissue is the
pathological hallmark of the disease.! ARVC is one of the leading causes of ar-
rhythmic cardiac arrest in young people and athletes. Since the original report by
Marcus and colleagues was published in 1982, describing 24 affected patients,?
there have been substantial advances in our understanding of the pathogenesis,
clinical manifestations, and long-term outcome of the disorder. The disease was
initially designated as a dysplasia because it was thought to be a congenital defect
in the development of the right ventricular myocardium. The subsequent discovery
that the disease is caused by a genetic defect in the cardiac desmosomes has led
to its recognition as a cardiomyopathy and its inclusion in the classification of
cardiomyopathies by the American Heart Association.? This article focuses on our
current understanding of the pathogenesis of ARVC, as well as diagnostic criteria
and approaches to risk stratification and therapy.

PATHOGENESIS

PATHOLOGICAL FEATURES

The distinctive histopathological feature of ARVC is the loss of right ventricular
myocardium, with the substitution of fibrous and fatty tissue (Fig. 1A and 1B).*
Patchy inflammatory infiltrates (mainly T lymphocytes) are often observed in as-
sociation with dying myocytes, suggesting that the pathologic process may be
immunologically mediated.*> The fibrofatty scar tissue progresses from the epi-
cardium toward the endocardium and predominantly involves the right ventricular
free wall, resulting in wall thinning and aneurysmal dilatation, which are typi-
cally localized in the inflow tract (subtricuspid region), outflow tract (infundibular
region), and apex (“triangle of dysplasia”).>* In the typical form of ARVC, the left
ventricle is affected to a lesser extent than the right ventricle; however, there are
disease variants characterized by equivalent or even predominant involvement of
the left ventricle.®

MOLECULAR GENETIC FEATURES

Mutations in the genes encoding desmosomal proteins, which are important in
cell-to-cell adhesion, play a key role in the pathogenesis of ARVC. The character-
ization of ARVC as a cell-adhesion disorder was first suggested by a molecular
genetic study involving patients with Naxos disease.® This disease is an autosomal
recessive cardiocutaneous syndrome characterized by cosegregation of abnormali-
ties of the heart (ARVC), skin (palmoplantar keratosis), and hair (woolly hair). The
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Figure 1. Histopathological Features and Pathogenesis of Arrhythmogenic Right Ventricular Cardiomyopathy.

The distinctive histopathological feature of arrhythmogenic right ventricular cardiomyopathy (ARVC) is the loss of right ventricular myo-
cardium and the substitution of fibrous and fatty tissue. Panel A shows a full-thickness histologic section (azan trichrome stain) of the
anterior right ventricular wall in a normal heart; Panel B shows a similar section from the heart of a patient with ARVC who died suddenly.
With the azan trichrome stain, myocytes appear red, fibrous tissue appears blue, and fatty tissue appears white. ARVC is caused by ge-
netically defective desmosomes, which are cell-to-cell adhesive structures. The desmosome contains three major components: desmo-
plakin, which binds to intermediate filaments (i.e., cardiac desmin); transmembrane proteins (i.e., desmosomal cadherins), including
desmocollin 2 and desmoglein 2; and linker proteins (i.e., proteins of the armadillo family), including plakoglobin and plakophilin 2,
which mediate interactions between the desmosomal cadherin tails and desmoplakin, as shown in Panel C. Abnormal desmosomes
confer a predisposition over time to disruption of the intercellular junction, as shown in Panel D (double-headed arrow), mostly under
conditions of increased mechanical stress, such as sports activity. A parallel pathogenic mechanism involves the canonical Wnt—B-catenin
signaling pathway. This evolutionarily conserved pathway plays a pivotal role in cardiac development, myocyte differentiation, and normal
myocardial architecture. During canonical Wnt—B-catenin signaling, B-catenin forms complexes with members of the TCF-LEF (T-cell
factor—lymphocyte-enhancing factor) family of transcription factors in the nucleus to prevent the differentiation of mesodermal precur-
sors into adipocytes and fibrocytes by suppressing the expression of adipogenic and fibrogenic genes (Panel C). Impairment of desmo-
somal assembly by genetically defective proteins causes the translocation of plakoglobin from the sarcolemma to the nucleus (arrows
in Panel D), where it may antagonize the effects of B-catenin. By competing with B-catenin, intranuclear plakoglobin suppresses Wnt—£-
catenin signaling and induces a gene transcriptional switch from myogenesis to adipogenesis and fibrogenesis (Panel D). Panels A and B
are reprinted from Thiene et al.!
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concurrence of epidermal and myocardial abnor-
malities in Naxos disease is explained by the fact
that these two types of tissue have similar junc-
tion structures.” Mutations in the gene encoding
plakoglobin (JUP) were the first disease-causing
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variants to be identified in patients with Naxos
disease.® Plakoglobin is a major constituent of
desmosomal complexes.

Mutations in genes encoding other desmo-
somal proteins were subsequently shown to
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cause the more common (nonsyndromic) auto-
somal dominant form of ARVC. These proteins
include desmoplakin (DSP),? plakophilin 2 (PKP2),’
desmoglein 2 (DSG2),! and desmocollin 2 (DSC2)."*
A recessive mutation in the DSP gene was shown
to cause another cardiocutaneous syndrome, the
Carvajal syndrome.’? Autosomal dominant ARVC
has also been linked to rare pathogenic muta-
tions in genes unrelated to cell-to-cell junctional
apparatus.’®

PATHOPHYSIOLOGICAL FEATURES
Ultrastructural studies of myocardial-biopsy sam-
ples obtained from patients with ARVC have
shown intercalated disk remodeling with abnor-
malities and loss of desmosomes.** These find-
ings support the theory that genetically abnormal
desmosomes lead to disruption of intercellular
junctions, with myocyte detachment and cell
death (Fig. 1C and 1D). Mechanical uncoupling
of myocytes may be aggravated by physical exer-
cise, which increases pressure, afterload, and wall
stress to a disproportionately greater extent in
the right ventricle than in the left ventricle."®
However, studies of myocytes from transgenic
mice expressing mutant desmosomal proteins
have failed to show a reduction in cell-to-cell
adhesion, raising questions about the pathoge-
netic role of the altered integrity of the intercel-
lular junction.®

In addition to being specialized structures
that provide mechanical cell attachment, desmo-
somes are important mediators of intracellular
and intercellular signal transduction. Elegant
immunohistochemical studies have shown that
the mutant form of the plakoglobin protein fails
to integrate into desmosomes and shifts from
intercalated disks to cytosol and nuclear pools,
where it causes changes in nuclear signaling and
transcriptional activity, in particular through path-
ways regulated by the protein -catenin.” Stud-
ies in DSP-deficient mice indicate that the inhi-
bition of the canonical Wnt-f-catenin signaling
pathway induced by nuclear translocation of
plakoglobin may increase the expression of adipo-
genic and fibrogenic genes and contribute to the
development of fibrofatty myocardial scarring
(Fig. 1C and 1D).*®

The fibrofatty tissue that replaces myocardium
in ARVC is thought to contribute to the develop-
ment of ventricular arrhythmias by slowing intra-
ventricular conduction and acting as a substrate
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for arrhythmias through a scar-related macro-
reentry mechanism, similar to that observed
after myocardial infarction.” Life-threatening ven-
tricular arrhythmias in ARVC may also be the
result of mechanisms operating at the molecular
and cellular levels. Desmosomes, sodium chan-
nels, and gap-junction proteins interact syner-
gistically to regulate adhesion, excitability, and
coupling of myocytes; this coordinated network
of proteins located at the intercalated disks has
been termed the “connexome.” Loss of expres-
sion of desmosomal proteins may cause (or con-
tribute to) potentially fatal arrhythmias by induc-
ing gap-junction remodeling, with reduction of
total content and substantial redistribution of the
gap-junction protein connexin 43, and decreas-
ing the amplitude and kinetics of the sodium
current.”

The Brugada syndrome is a cardiac ion-channel
disorder caused by a genetic deficiency in sodium-
channel function. There is some evidence that
the Brugada syndrome and ARVC may share
clinical features and arrhythmic mechanisms
as a result of their common origin from the con-
nexome.*

Sports activity increases the risk of sudden
cardiac death among adolescents and young
adults with ARVC."* Physical exercise may aggra-
vate mechanical uncoupling of myocytes; it may
also trigger malignant ventricular arrhythmias
and is a critical environmental factor in the pro-
motion of the development and progression of
the disease. The key role of exercise as a disease
modifier was suggested by both experimental
studies of transgenic plakoglobin-deficient mice
and clinical studies of affected patients with and
those without desmosomal gene mutations.?*?

CLINICAL FEATURES AND DIAGNOSIS

EPIDEMIOLOGY

The prevalence of ARVC is estimated to range
from 1 case in 5000 persons in the general
population to 1 in 2000 in some European coun-
tries such as Italy and Germany.?>*° Approxi-
mately 50% of affected patients have a positive
family history, but both incomplete penetrance
and limited phenotypic expression are common
and probably account for underestimation of the
prevalence of familial disease. The disease is
typically transmitted with an autosomal domi-
nant pattern of inheritance, although rare auto-
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somal recessive forms have been described.*
The disease is more malignant in men than in
women, a finding that can be explained either
by a direct influence of sex hormones on the
mechanisms involved in the phenotypic expres-
sion of the disease®** or by sex-based differ-
ences in the amount or intensity of exercise.”’

CLINICAL PRESENTATION AND NATURAL HISTORY
ARVC typically becomes clinically apparent be-
tween the second and fourth decades of life.?**”
Clinically overt disease is preceded by a pre-
clinical phase, which is characterized by mini-
mal or no structural abnormalities (“concealed
disease”). Sudden cardiac death may be the first
clinical manifestation of the disease. In a study
in the Veneto region of Italy, 20% of deaths in
young people and athletes were caused by previ-
ously undiagnosed ARVC.!

The most common clinical presentation is
palpitations or effort-induced syncope in an ado-
lescent or young adult, with T-wave inversion in
the right precordial leads (V, through V,) on the
electrocardiogram, ventricular arrhythmias with
a left bundle-branch block pattern, and right
ventricular abnormalities on imaging tests. Elec-
trocardiographic depolarization abnormalities,
which reflect defective conduction through the
diseased right ventricular myocardium, may also
be present (Fig. 2).3¥%° Ventricular arrhythmias
range from frequent premature ventricular beats
to ventricular tachycardia, which may degenerate
into ventricular fibrillation; the arrhythmias are
characteristically triggered or worsened by ad-
renergic stimulation.»*34* Diagnostic alterations
of the right ventricle on imaging studies consist
of global dilatation and dysfunction and regional
wall-motion abnormalities such as systolic aki-
nesia or dyskinesia or diastolic bulging; the left
ventricle and the septum are usually involved to
a lesser extent, if at all.**** Cardiac magnetic
resonance imaging (MRI) has become the pre-
ferred imaging technique because it combines
the evaluation of structural and functional ven-
tricular abnormalities with noninvasive tissue
characterization with the use of late gadolinium
enhancement, which provides information about
the presence and amount of fibrofatty myocar-
dial scarring.***

End-stage right ventricular or biventricular
pump failure may develop in patients with long-
standing disease.>* Genotype—phenotype corre-

lation studies and the increasing use of cardiac
MRI have identified clinical variants character-
ized by early left ventricular involvement, espe-
cially among patients with DSP gene mutations,*
which may either parallel or exceed the severity
of right ventricular disease.” Clinical features of
left-sided variants include inverted T waves in the
inferolateral leads, ventricular arrhythmias with
a right bundle-branch block, left ventricular dila-
tation and dysfunction, and late gadolinium en-
hancement of the left ventricular wall with a sub-
epicardial or midmyocardial distribution. These
findings support the concept that ARVC can be
a biventricular muscle disease (i.e., a disease
involving the myocardium of both ventricles) and
have led some to use the broader term “arrhyth-
mogenic cardiomyopathy.™

CLINICAL DIAGNOSIS

To standardize the clinical diagnosis of ARVC,
in 1994 an international task force proposed
guidelines in the form of a qualitative scoring
system with major and minor criteria.*® In 2010,
the task force revised the guidelines to improve
diagnostic sensitivity, mostly for the clinical
screening of family members, by providing quan-
titative criteria for diagnosing right ventricular
abnormalities and adding molecular genetic crite-
ria (Table 1).* However, the diagnosis remains
problematic because of the low specificity of elec-
trocardiographic abnormalities, multiple causes
of right ventricular arrhythmias, difficulties in
the use of imaging to assess right ventricular
structure and function, and the sometimes puz-
zling results of genetic testing.

The diagnosis is particularly challenging in
children, because clinical manifestations of early
ARVC are subtle. Cardiac MRI has proved to be
more sensitive than echocardiography for de-
tecting early ventricular dilatation and dysfunc-
tion in children.*

Conditions that may be difficult to differenti-
ate from ARVC include idiopathic right ventricu-
lar outflow-tract tachycardia, cardiac sarcoidosis,
and congenital heart disease leading to right
ventricular volume overload.>* Biventricular vari-
ants of the disease with severe left ventricular
involvement may be indistinguishable from di-
lated cardiomyopathy. The difficult differential
diagnosis, together with referral bias, may ac-
count for the discrepancies in the reported inci-
dence of heart failure in patients with ARVC.>#¢>2
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PLAX RVOT

Figure 2. Electrocardiographic and Imaging Features of ARVC.

The 12-lead standard electrocardiogram in Panel A shows a repolarization abnormality that is characteristic of ARVC, with negative T waves
in leads V; through V4 and depolarization changes, including low QRS voltages (<0.5 mV) in the limb leads and prolongation of the right
precordial QRS complex, with a delayed S-wave upstroke. The terminal activation duration (TAD), which is the interval between the nadir of
the S wave and the end of all depolarization deflections, is prolonged, at 80 msec, in lead V; (inset); the normal value is less than 55 msec.
Panel B shows an example of “epsilon waves” (i.e., small-amplitude distinct potentials between the end of the QRS complex and the be-
ginning of the T wave) in leads V; and V,. This is a highly specific electrocardiographic abnormality that is seen in a minority of patients
with advanced disease. The 12-lead standard electrocardiogram in Panel C shows ventricular tachycardia (160 beats per minute) with a
left bundle-branch block pattern. The two-dimensional echocardiogram, parasternal long-axis view (PLAX), in Panel D shows dilatation
of the right ventricular outflow tract (RVOT), at 38 mm (normal value, <32 mm). The cardiac MRI scan (systolic frame of right ventricu-
lar two-chamber long-axis view on cine sequences) in Panel E shows an aneurysm of the RVOT (solid arrows) and multiple sacculations
of the inferior and apical regions (open arrows). RA denotes right atrium, and RV right ventricle.

PRECLINICAL DIAGNOSIS BY GENOTYPING the international task force is approximately
On the basis of pooled data from major studies 50%.3>3*53>* The most commonly affected gene is
of molecular genetic screening for desmosomal PKP2 (in 10 to 45% of patients), followed by DSP
gene mutations, the estimated overall rate of (10 to 15%), DSG2 (7 to 10%), and DSC2 (2%).
successful genotyping among patients meeting Screening of nondesmosomal genes only mar-
the diagnostic criteria for ARVC established by ginally affects the detection rate for mutations.
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Clinically, genotyping is most often used to
identify a mutation that is considered likely to be
causal in a proband who fulfills phenotypic diag-
nostic criteria, and thus to identify gene carriers
among family members by means of mutation-
specific genetic testing.®® Genotyping to confirm
the diagnosis in an isolated patient with a border-
line or questionable phenotype is not indicated on
a routine basis. The true prevalence of disease-
causing mutations has yet to be determined.
Therefore, a negative genetic test does not ex-
clude the possibility that the phenotype is due to
a mutation of an unknown disease-causing gene.

On the other hand, the interpretation of an
apparently positive genetic test for ARVC is made
more challenging by the difficulty in differenti-
ating causative mutations, especially missense
mutations, from nonpathogenetic variants and
polymorphisms, mainly because of the lack of
functional or biologic studies that confirm the
pathogenetic effects of gene variants. It has been
reported that 16% of healthy persons have mis-
sense mutations in one of the major ARVC sus-
ceptibility genes.*® The prognostic value of geno-
typing also remains to be elucidated. Data indicate
that patients with multiple desmosomal gene
mutations are likely to have a more severe phe-
notype and may have an increased lifetime risk
of malignant arrhythmias and sudden cardiac
death.3>

The results of commercially available genetic
tests for ARVC should be evaluated cautiously,
and genetic counseling is recommended for as-
sistance in test interpretation.?> Otherwise,
critical information regarding the complexity of
genetic data and their limitations for clinical
diagnosis and prognosis may not be made clear
when the results of such tests are reported.

PROGNOSIS AND TREATMENT

RISK STRATIFICATION

The clinical course of ARVC is characterized by
the occurrence of arrhythmic events, which can
cause sudden death, and the impairment of bi-
ventricular systolic function, which can lead to
death from heart failure. The estimated overall
mortality varies among studies, ranging from
0.08 to 3.6% per year.> The mortality was ini-
tially overestimated because it was based on
studies at tertiary referral centers, which pre-
dominantly included high-risk patients. Recent
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Figure 3. Proposed Scheme for Prognostic Stratifica-
tion of Patients with ARVC According to the Clinical
Presentation.

The risk subgroups shown in the figure have been de-
fined on the basis of the estimated probability of a ma-
jor arrhythmic event (i.e., sudden cardiac death, cardi-
ac arrest due to ventricular fibrillation, sustained
ventricular tachycardia, or an event requiring defibrilla-
tor intervention) during follow-up, in relation to previ-
ous arrhythmic events or risk factors. An estimated an-
nual risk of more than 10% defines the high-risk
group, a risk between 19 and 10% the intermediate-
risk group, and a risk below 1% the low-risk group.
PVB denotes premature ventricular beats.

studies of community-based patient cohorts have
shown that the long-term outcome for treated
index patients and family members is favorable
(annual mortality, <1%).3%"

The prognosis for patients with ARVC de-
pends largely on the severity of arrhythmias and
ventricular dysfunction (Fig. 3).°>°"%2 Prior car-
diac arrest due to ventricular fibrillation and
sustained ventricular tachycardia are the most
important predictors of life-threatening arrhyth-
mic events during follow-up. Major risk factors
include unexplained syncope, nonsustained ven-
tricular tachycardia on ambulatory monitoring or
exercise testing, and severe systolic dysfunction
of the right ventricle, left ventricle, or both.5¢!
Several minor risk factors have been identified,
but their association with an unfavorable out-
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come is based on either limited scientific evi-
dence or conflicting data.®>>” Although intracar-
diac electrophysiological testing has traditionally
been used to assess the risk of ventricular ar-
rhythmias, the prognostic value of ventricular
tachycardia or ventricular fibrillation induced by
programmed ventricular stimulation in patients
with asymptomatic ARVC remains unclear.5*

THERAPY

The aims of clinical management of ARVC are to
reduce the risk of sudden cardiac death and im-
prove the quality of life by alleviating arrhythmic
and heart-failure symptoms. Restriction from in-
tense sports activity is regarded as an important
preventive tool for both healthy gene carriers
and clinically affected persons in order to pro-
tect them from the risk of exercise-related ma-
lignant arrhythmic events and disease develop-
ment or progression.’>®® The available evidence
indicates that family members with a negative
phenotype (either healthy gene carriers or those
with an unknown genotype) do not need any
specific treatment other than sports restriction;
however, lifelong clinical assessment with the
use of noninvasive tests at least every 2 years is
warranted because of the age-related penetrance
and progressive nature of ARVC.

Despite limited supportive data, beta-blockers
are currently recommended for all clinically af-
fected persons, for both prevention of arrhyth-
mias and reduction of right ventricular wall
stress.’* In patients with ventricular arrhythmias,
antiarrhythmic drug therapy offers the potential
to ameliorate symptoms, although there is no
proof that it confers protection against sudden
cardiac death. Amiodarone, alone or in associa-
tion with beta-blockers, and sotalol are the most
effective drugs, combining the synergistic effects
of class III antiarrhythmic properties and beta-
adrenergic blockade.’®*>%* The potential for seri-
ous cumulative toxic effects precludes long-term
therapy with amiodarone, especially in younger
patients.

Catheter ablation is a therapeutic option for
patients who have episodes of sustained, mono-
morphic ventricular tachycardia (Fig. 4). How-
ever, it should be regarded as a palliative rather
than curative therapeutic approach because of the
high frequency of subsequent recurrences of ven-
tricular tachycardia and the unproven efficacy of
ablation as a means of preventing sudden cardiac

Figure 4 (facing page). Catheter Ablation of Ventricular
Tachycardia in Patients with ARVC.

In patients with ARVC, ventricular tachycardia may be
treated by means of catheter ablation with the use of
either an endocardial or an epicardial approach, depend-
ing on the site of the arrhythmia substrate. For endo-
cardial ablation (Panel A), the catheter is advanced into
the right ventricular cavity through the venous system;
the black circular arrow shows a reentry circuit of ven-
tricular tachycardia, and the red X indicates interruption
by endocardial catheter ablation of the reentry circuit
of ventricular tachycardia (inset). Epicardial ablation
(Panel B) requires the introduction of the catheter into
the pericardial space by means of pericardial puncture;
the black circular arrow shows a reentry circuit, and the
red X indicates interruption by epicardial catheter abla-
tion of the reentry circuit of ventricular tachycardia (in-
set). Target sites for catheter ablation can be identified
with the use of three-dimensional electroanatomical
voltage mapping (Panel C) to reconstruct regions of
right ventricular scarring (i.e., either endocardial or epi-
cardial low-voltage areas showing bipolar signal ampli-
tude of <0.5 mV, indicated by red color coding), which
represent the substrate for the reentry mechanism of
ventricular tachycardia. The reentry circuit is interrupt-
ed by delivering radiofrequency energy through the ab-
lation catheter to create point-by-point linear lesions
(red circles), eliminating intrascar or interscar conduct-
ing pathways. The scale on the right shows the color
coding of the electroanatomical map based on the myo-
cardial signal amplitude, ranging from 0.03 mV (red) to
5.90 mV (magenta). On an electrophysiological record-
ing obtained during catheter ablation (Panel D), ven-
tricular tachycardia is interrupted abruptly after radio-
frequency energy application (red arrow). Standard
electrocardiographic leads |, Ill, V; and Vg are shown,
as well as recordings from the ablation catheter itself
at proximal (ABL p) and distal (ABL d) sites. LAD de-
notes left-axis deviation, LBBB left bundle-branch block,
and RF radiofrequency.

death.®%® The poor long-term outcome has been
attributed to the progressive nature of ARVC,
which leads to the development of multiple ar-
rhythmogenic foci over time. The epicardial lo-
cation of some ventricular tachycardia reentry
circuits, which reflects the propensity of ARVC
lesions to originate and progress from the epicar-
dium, may also explain the failure of conventional
endocardial mapping and catheter ablation.!*¢
Several studies have shown the feasibility and
efficacy of epicardial catheter ablation for pa-
tients in whom one or more endocardial proce-
dures have been unsuccessful.®7

Although randomized trials of defibrillator
therapy have not been performed, data from
observational studies have consistently shown
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that it is effective and safe.’”*®% Patients who
benefit most from defibrillators are those who
have had an episode of ventricular fibrillation or
sustained ventricular tachycardia. It remains un-
certain whether defibrillator therapy is appropri-
ate for primary prevention of sudden cardiac
death among patients with one or more risk
factors and no prior major arrhythmic events.>>*”
In asymptomatic patients with no risk factors
and in healthy gene carriers, there is generally
no indication for prophylactic defibrillator im-
plantation because of the low risk of arrhyth-
mias and the significant risk of device- and
electrode-related complications during long-term
follow-up (estimated rate, 3.7% per year).>37371
It has become apparent that defibrillators may
be inappropriately implanted in patients with a
false diagnosis of ARVC based on misinterpreta-
tion of cardiac MRI studies.”>”?

Patients in whom right or left heart failure
develops are treated with standard pharmaco-
logic therapy, including angiotensin-converting—
enzyme inhibitors, angiotensin II receptor block-
ers, beta-blockers, and diuretics.>***>> Therapy
with oral anticoagulants is reserved for patients
with atrial fibrillation or thromboembolic com-
plications. Cardiac transplantation is the ultimate
therapy for patients with untreatable arrhythmias

(e.g., incessant storms of ventricular tachycardia
or fibrillation) or congestive heart failure that is
refractory to pharmacologic and nonpharmaco-
logic therapies.™

Current therapeutic approaches to ARVC are
palliative and partially alleviate symptoms and
the risk of sudden cardiac death but do not pre-
vent the development or progression of the dis-
ease process. A definitive curative treatment will
require a deeper knowledge of the biologic
mechanisms and environmental factors involved
in the pathogenesis of ARVC. A recent obser-
vation concerns a small molecule designated
SB216763, which is an activator of the Wnt sig-
naling pathway. This molecule has been shown
to prevent or reverse phenotypic manifestations
of ARVC induced by overexpression of defective
plakoglobin in a zebrafish model, as well as in
rat cardiac myocytes.”” Although this drug is of
interest as a potential mechanism-based therapy
of ARVC, it has not yet been studied in humans.

Disclosure forms provided by the authors are available with
the full text of this article at NEJM.org.
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