
CorSalud 2012 Oct-Dec;4(4):300-306 
 

 
 

 
 

RNPS 2235-145 © 2009 - 2012 Cardiocentro “Ernesto Che Guevara”, Villa Clara, Cuba. All rights reserved.  300 

Cuban Society of Cardiology 
 _____________ 

Case Report 
 
  

 
REPORT OF AN ATYPICAL CASE WITH ARRHYTHMOGENIC RIGHT 

VENTRICULAR DYSPLASIA OR UHL'S ANOMALY  
 

ATIPICIDADES EN UN CASO CON DISPLASIA ARRITMOGÉNICA DEL  
VENTRÍCULO DERECHO O ENFERMEDAD DE UHL  

 
 

Luis M. Morales Pérez, MD, MSc1; Omar R. González Greck, MD2; Ana M. Jerez Castro, MD,MSc3; 
Eliezer San Román García, MD, MSc4 and Aníbal González Trujillo, MD5 
 
1. First Degree Specialist in General Medicine and Cardiology. Master in Medical Emergencies and Infectious 

Diseases. Diploma Course in Intensive Care and Emergencies. 
2. First Degree Specialist in Internal Medicine and Second Degree Specialist in Cardiology. Research Associate 

Professor. Head of Cardiosurgical Intensive Care Unit. 
3. First Degree Specialist in Internal Medicine and Cardiology. Master in Medical Emergencies and Infectious 

Diseases. Diploma Course in Intensive Care and Emergencies. 
4. First Degree Specialist in Comprehensive General Medicine and Cardiology. Master in Medical Emergencies. 

Diploma Course in Intensive Care and Emergencies. 
5. First Degree Specialist in Comprehensive General Medicine and Cardiology.  
 
Cardiosurgical Intensive Care Department. National Institute of Cardiology and Cardiovascular Surgery. Havana, 
Cuba. 
 
Received: 02 de mayo de 2012 
Accepted for publication: 23 de junio de 2012 

Este artículo también está disponible en español 
 

 
 
ABSTRACT 
Arrhythmogenic right ventricular dysplasia is a cardio-
myopathy characterized by malignant ventricular arrhyth- 
mias and progressive structural abnormalities, affecting 
primarily the right ventricle. It appears due to a partial 
or massive progressive replacement of the myocardium 
by fibroadipose or adipose tissue. Uhl's disease may 
be an extreme and widespread manifestation of arrhyth-
mogenic right ventricular dysplasia, a rare congenital 
disorder with absence of right ventricular myocardium, 
so that its walls are paper thin. The case of a 56 year 

old male patient who had loss of consciousness and 
underwent clinical and echocardiographic diagnosis is 
presented. The clinical features, diagnosis and action 
to take against this potentially fatal heart disease in pa-
tients with syncope, ventricular tachycardia or cardiac 
arrest are discussed. 
Key words: Arrhythmogenic right ventricular dyspla-
sia, Cardiomyopathy 
 
RESUMEN  
La displasia arritmogénica del ventrículo derecho es 
una miocardiopatía caracterizada por arritmias ventri-
culares malignas y anomalías estructurales progresi-
vas, que afectan primariamente al ventrículo derecho. 
Se presenta por una sustitución progresiva parcial o 
masiva del miocardio por tejido adiposo o fibroadiposo. 
La enfermedad de Uhl puede ser una manifestación 
extrema y generalizada de la displasia arritmogénica  
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del ventrículo derecho, trastorno congénito muy poco 
frecuente con ausencia de miocardio ventricular dere-
cho, por lo que sus paredes son delgadas como el 
papel. Se comenta el caso de un paciente masculino 
de 56 años que presentó pérdida de conocimiento y se 
le realizó el diagnóstico clínico y ecocardiográfico. Se 

discuten las características clínicas, el diagnóstico y la 
conducta a seguir ante esta cardiopatía potencialmente 
letal en pacientes que sufren síncope, taquicardia ven-
tricular o parada cardíaca. 
Palabras clave: Displasia Ventricular Derecha Arritmo-
génica, Cardiomiopatía 

 
 

  

INTRODUCTION 
The arrhythmogenic right ventricular dysplasia (ARVD) 
is a cardiomyopathy characterized by progressive 
structural abnormalities affecting primarily the right ven-
tricle (RV) which produces ventricular arrhythmias1,2. 
This rare disorder was described by Fontaine et al.3 in 
1977. The overall prevalence is difficult to estimate, 
since many cases are diagnosed postmortem, how-
ever, it is the cause of 3 to 4% of deaths in athletes, 
and 5% of all sudden deaths before 65 years of age4. 
Myocardial degeneration may extend to the interven-
tricular septum and the left ventricle, especially in 
advanced stages of the disease5. ARVD may occur in 
sporadic and familial forms. The familial predisposition 
was described in 1982 by Marcus et al.6-7, about 30% 
of patients diagnosed relate family history4,8 and 
several responsible genetic alterations have been 
identified. The disease is characterized by progressive 
partial or massive replacement of the myocardium by 
adipose or fibrofatty tissue. This infiltration is a subs-
trate for electrical instability and leads to various 
arrhythmias, ranging from isolated premature ventri-
cular contraction to stable ventricular tachycardia (VT) 
or ventricular fibrillation (VF)2,5,9. Uhl's anomaly may be 
an extreme and widespread manifestation of ARVD, 
and it is a rare congenital disorder with absence of right 
ventricular myocardium, so that its walls are paper 
thin7-8,10. Gaffney et al.11 state that Uhl's anomaly and 
ARVD could be manifestations of a single and pre-
sumably congenital pathological process: parchment 
RV syndrome11. 

Echocardiography is a noninvasive technique and it 
is the first-line method for evaluating patients with 
suspected diagnosis of dysplasia and for family 
screening12. Diagnosis of ARVD is based on a com-
bination of major and minor criteria13. 

The case of a patient who was diagnosed in the 
Cardiosurgical Intensive Care Unit and who had been 
admitted for syncope is described. This case was pu-
blished in the Argentinean Federation of Cardiology 
Journal10 in the Images in Cardiology section, but due 

to its importance and relevance it has also been de-
cided to present it as a Case Report. 

 
CASE REPORT 
The unusual case of a 56-year-old male with patholo-
gical family history of premature sudden death (<35 
years), personal history of palpitations, fatigue, atypical 
chest pain and several episodes of syncope triggered 
by exercise (the first manifestations began between 15 
and 35 years) is discussed. The reason for his ad-
mission to the Cardiosurgical Intensive Care Unit was 
syncope preceded by palpitations, but he denied 
having chest pain or dyspnea. On physical examina-
tion, the patient was eupneic, hypotensive and tachy-
cardic (BP 75/55 mmHg and heart rate of 160 per 
minute) with peripheral oxygen saturation of 97% (in 
environmental air), and filiform peripheral pulses with 
mild jugular venous distension. Cardiac auscultation 
revealed an arrhythmic and very tachycardic heart, and 
it seemed like the presence of a fourth heart sound with 
muffled heart sounds. Pulmonary auscultation was nor-
mal, and tympanic abdomen was diffuse, tender in 
upper quadrants, and no signs of peritoneal irritation; a 
painful hepatomegaly of about 3 cm was evident, with a 
predominance of the right lobe. The lower limbs 
showed a mild edema. Hematological and biochemical 
tests showed no significant alterations. The chest x-ray 
showed an enlarged heart with predominance of right 
cavities. The electrocardiogram (ECG) showed a stable 
VT with left bundle of His branch block, and an un-
determined QRS axis, without signs of acute myo-
cardial ischemia. The transthoracic echocardiogram 
showed the presence of a dilated right ventricle with 
severe systolic dysfunction and right ventricular ejec-
tion fraction (RVEF) <30% as determined by the 
method of Simpsom (Figure 1). Also, dyskinetic areas 
and regional aneurysms in the RV with increased tele-
diastolic diameter were noted. Ventricular morphology 
recalls onionskin and RV is known as  parchment RV. 
Ventricular arrhythmia was reversed with a pharmaco-
logic cardioversion (amiodarone), to improve his hemo- 



Report of an atypical case with arrhythmogenic right ventricular dysplasia or Uhl's anomaly  

CorSalud 2012 Oct-Dec;4(4):300-306 302 

Figure 1. Transthoracic echocardiography. Apical 4-chamber 
view. Determination of right ventricular function RVEF <30% 
(Simpsom Method).  Image taken, with permission, from Rev 
Fed Arg Cardiol. [2012; 41(1): 59-60]10. 

Figure 2. Transthoracic echocardiography. Apical view. No 
RV myocardium, parchment-like walls where regional aneu-
rysms and dyskinetic areas are shown in the apex. VD, right 
ventricle, AD: right atrium. Image taken, with permission, 
from Rev Fed Arg Cardiol. [2012; 41(1): 59-60]10. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
dynamic status. Volume therapy was administered 
without a proper response in blood pressure, so vaso-
pressor and inotropic therapy was started. The patient 
remained hypotensive and died of circulatory shock 12 
days after admission. 

The pathological study could not be performed 
because the family did not give consent. The case was 
concluded as ARVD or Uhl's anomaly, according to 
Marcus et al. criteria13. 
 
 
DISCUSSION  
ARVD is a cardiomyopathy whose fundamental struc-
tural anomaly is the right ventricular myocardial dege-
neration, which in advanced stages of the disease may 
spread to the left ventricle. The prevalence of ARVD in 
the general population has been estimated at values 
ranging from 1/2.000 to 1/10.000. 80% of cases are 
diagnosed in patients younger than 40 years. It should 
be suspected in all young patients with an apparently 
normal heart that suffer syncope, VT or cardiac arrest5.  

ARVD is an inherited disorder. There is a clear fami-
lial incidence (30-50% of cases), with an autosomal 
domi-nant transmission pattern, varying degrees of 
penetra-tion and polymorphic phenotypic expression. 

An autosomal recessive form has also been des-
cribed7. 

The first mutation causing nonsyndromic ARVD was 
described by Rampazzo et al.14 in 2002. Such mutation 
was identified in the desmoplakin gene, which encodes 
a desmosome component. In 2004, Gerull et al.15 des-
cribed 25 mutations of the cardiac desmosomal gen of 
plakophilin 2. Desmosomal dysfunction is currently 
considered the common final pathway in ARVD patho-
genesis.  Different genetic variants of ARVD have been 
located in the chromosomal map and over 140 muta-
tions that cause the disease have been described, 
most of them corresponding to genes encoding des-
mosomal proteins15. The integrity of desmosomes is 
necessary to maintain the normal function of tight 
junctions as intercellular channels responsible for elec-
tric coupling and signaling mechanisms in the regula-
tion of growth, cellular differentiation and development. 
Genetic mutations, the cause of ARVD, result  in an 
haploinsufficiency and a reduction of desmosomal 
protein expression, which may predispose to breakage 
of cell mechanical contacts, possibly triggered by a  
mechanical tension of the RV (as occurs during 
exercise or sports activity). Degeneration and death of 
cardiomyocytes is the anatomic-pathological conse-
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quence of these mutations of adhesion proteins with 
subsequent progressive replacement by adipose and 
fibroadipose tissue16. 

ARVD should be differentiated from Uhl's anomaly, 
a very rare congenital disorder with absence of right 
ventricular myocardium, thus the RV wall is paper thin. 
James et al. (Circulation, 1996), suggest that Uhl's 
anomaly and ARVD share a similar pathogenesis. The 
definitive differential diagnosis could only be confirmed 
by autopsy8,10. 

ARVD is usually manifested in the form of VT epi-
sodes with left bundle of His branch block morphology 
and has its origin in the RV in apparently healthy 
adolescents or young adults. Ventricular arrhythmias 
may be asymptomatic and detected on routine ECG or 
can cause palpitations, syncope or sudden death. The 
age at which the first event occurs is between 15 and 
35 years. Clinical presentations include palpitations, 
fatigue, atypical chest pain, syncope and sudden car-
diac death. The disorder affects men more often than 
women, and it usually manifests in them with a broader 
expression of the disease. Symptomatic heart failure is 
a rare manifestation of ARVD and most often it occurs 
in advanced stages of the disease. Patients with a long 
history of ARVD have an affected left ventricle and 
suffer from clinical symptoms of biventricular heart 
failure8,17. 

Diagnosis of arrhythmogenic cardiomyopathy is 
based on the presence of structural, histological, elec-
trocardiographic, arrhythmic and genetic factors, and 
on family history. According to the Task Force Report 
published by McKenna et al.18 in 1994, patients must 
meet two major criteria, or one major and two minor, or 
four minor criteria for them to be considered affected by 
ARVD. A new modification of diagnostic criteria in order 
to increase the diagnostic sensitivity has recently been 
published19. 

The ECG of patients with ARVD typically shows a 
regular sinus rhythm with QRS duration> 110 ms in 
lead V1. Electrocardiographic changes include inverted 
T waves in the right precordial leads beyond V1, 
without any right bundle of His branch block and right 
ventricular late potentials in the form of "epsilon waves" 
in leads V1-V3. T-wave inversion in these leads is a 
well-known feature of the ECG in ARVD and in 
absence of right bundle of His branch block, it has 
been proposed as a major diagnostic criterion. This 
variant is present in 1-3% of the healthy population of 

 
19-45 years of age, but occurs in 87% of patients with 
ARVD. Epsilon waves are "post-excitation" electrical 
potentials of small amplitude, occurring in the ST seg-
ment after the end of the QRS complex. These waves, 
which are observed in 33% of patients with ARVD, are 
considered a major diagnostic criterion19. 

The imaging techniques used to diagnose morpho-
functional abnormalities consistent with ARVD include 
conventional angiography, echocardiography, computed 
tomography, radionuclide angiography and magnetic 
resonance imaging (MRI). The right ventricular angio-
graphy has been historically considered the best 
imaging for the diagnosis of ARVD and has demons-
trated a high specificity (90%). Echocardiography is 
safe and a first-line method for evaluating patients with 
suspected ARVD and the screening of family members. 
MRI can differentiate fat from muscle; it can also make 
a highly accurate and quantitative assessment of the 
RV size and function. The sensitivity and specificity of  
RV intramyocardial fat detection by MRI in the diag-
nosis of ARVD are variable and range from 22 to 
100%. Fat identification can be difficult, because the 
RV is a thin structure and the affected myocardial 
areas can be very small. Moreover, it is now well 
known that the presence of fat in the RV myocardium 
can be normal 20-22. Differentiating a pathological fatty 
infiltration in areas where adjacent epicardial fat is nor-
mally present, as in the atrioventricular groove and the 
anterior-apical RV, can be especially difficult. Isolated 
areas of fat replacement in elderly patients, with pro-
longed use of corticosteroids, in obesity, in other car-
diomyopathies and on idiopathic VT of the RV outflow 
tract (RVOT) have also been observed. It has been 
reported that demonstrating the presence of fibrous 
tissue has a greater diagnostic importance than finding 
fat alone22,23. 

The main differential diagnosis of ARVD is the one 
that should be done with RVOT VT, sarcoidosis, idio-
pathic dilated cardiomyopathy and isolated myocarditis. 
Both RVOT VT and ARVD VT occur in apparently 
healthy young individuals, and both may present with 
ventricular tachycardia or premature ventricular con- 
traction with left bundle of His branch block and inferior 
axis. Although it is difficult to diagnose a clear case of 
ARVD, its differentiation in its early stages with regard 
to RVOT tachycardia, a generally benign arrhythmic 
disorder with no family character, remains a real clinical 
challenge. 
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The main factors that determine poor evolution are 

severe right ventricular dysfunction, left ventricular dis-
order, syncope, young age, male sex, history of cardiac 
arrest; the rapid and poorly tolerated VT with different 
morphologies, and familial incidence of youth sudden 
deaths. Very high-risk patients present clinical signs of 
right heart failure and may have left ventricular dys-
function and a history of VT24. 

The main objective of therapeutic strategy in ARVD 
is preventing sudden cardiac death. The three main 
treatments are antiarrhythmic drugs, catheter ablation 
and use of implantable cardioverter defibrillator (ICD). 
ARVD patients with no history of syncope or cardiac 
arrest, having premature ventricular contraction in pairs 
or short runs, typically do not have an increased 
arrhythmic risk and therefore do not require a specific 
antiarrhythmic therapy. In patients with stable VT, an-
tiarrhythmic drug treatment aims not only at the 
suppression of VT recurrences, but mainly at the pre-
vention of sudden cardiac death. Sotalol, at doses of 
320-480 mg/day, has been identified as the drug with 
better results, with an overall efficacy rate of 68%. 
Amiodarone, a class III drug, has shown efficacy in the 
treatment of malignant arrhythmias25,26. 

Current indications for catheter ablation in patients 
with ARVD are well tolerated monomorphic VT with 
localized forms of the disease and refractory to medi-
cation, or incessant VT or with frequent ICD dis-
charges. In the latter case, the ablation catheter may 
play an important role as palliative or adjuvant treat-
ment option for the reduction or suppression of VT26.  In 
ARVD, it is the result of a reentry circuit associated with 
a scar, similar to that observed after myocardial infarc-
tion. Catheter ablation with RV voltage maps, using 
elaboration techniques of conventional or electroanato-
mic maps can provide favorable short-term results27.  

ICD therapy improves long-term prognosis and sur-
vival when applied to a selected high-risk population 
and as secondary prevention. A frequent complication 
is due to the progression of myocardial atrophy and 
subsequent replacement of fat in the electrode implan-
tation site, which results in a loss of perception function 
of the RV defibrillation electrode, which needs re-
placement. Thus, the indication for ICD therapy in 
ARVD should weigh the potential benefits versus com-
plication risks. When the disease has progressed to 
right ventricular or biventricular failure, the currently 
prescribed treatment for heart failure should be applied, 

 
including diuretics, beta blockers, angiotensin-con-
verting enzyme inhibitors and anticoagulants. In case 
of refractory right heart failure, heart transplantation 
may be the only choice28,29. 

The progression of the disease is uncertain and 
individual for each patient and can cause sudden death 
in young patients, or constitute a finding in autopsies of 
elderly patients. Understanding its genetic basis, and 
its structural and functional characteristics will allow in 
the future the search for new therapies in the 
prevention, treatment and monitoring of patients with 
this rare disease30. 
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