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Abstract

A combination of ARVC and RV NVM/HVM, which is extremely rare, to our knowledge, is never
reported. RV NVM/HVM could be the cause and consequence of ARVC, or RV NVM/HVM and
ARVC could be a consequence of a certain undetermined cause. It must be kept in mind, however,
that the interaction of NVM/HVM and ARVC could be in part of pathophysiology mechanism of the
combination even if as a consequence of an underlying genetic factor.

Introduction

Arrhythmogenic right ventricular cardiomyopathy
(ARVC) is characterised by fibrofatty replacement of right
ventricular myocardium and represents an underdiag-
nosed cardiac entity leading to sudden cardiac death, syn-
copes, recurrent ventricular tachycardias and, in some
cases, heart failure in a younger population [1].

Noncompaction/hypertrabeculation of ventricular myo-
cardium (NVM/HVM) occurs because of a disorder of
endomyocardial morphogenesis that results in a failure of
trabecular compaction of the developing myocardium [2].
In adult patients one or more segments of the left ventri-
cle, and sometimes both ventricles, are characterized by
numerous sinusoids or trabeculae that are excessive in
number and abnormal in prominence and by deep intrat-
rabecular recesses covered by endothelium that exhibits
continuity with ventricular endocardium. The prompt rec-
ognition of the disease is extremely important because of
its high mortality and morbidity due to progressive heart
failure, thromboembolism, and malignant arrhythmias.

A combination of ARVC and right ventricular (RV) NVM/
HVM, however, which is extremely rare, to our knowl-

edge, is never reported. In addition, although several the-
ories have been advanced, the etiology and pathogenesis
of ARVC are still obscure and arrhythmias could be com-
mon in patients with ventricular noncompaction. The
interesting question, therefore, whether RV. NVM/HVM
could be the cause and consequence of ARVC, or RV
NVM/HVM and ARVC could be a consequence of a certain
undetermined cause, is raised. We present a case of a com-
bination of RV NVM/HVM and ARVC in a young man,
which was confirmed by echocardiography, magnetic res-
onance imaging, electrocardiogram and clinical examina-
tions, and approach the possible association of RV NVM/
HVM and ARVC.

Case Report

The patient was a 23-year-old man admitted with mild
chest distress and palpitation associated with activity. In
past, he was never found to have any heart diseases and
relevant history of familial heart diseases.

On examination, his blood pressure was 105/75 mm Hg;
pulse 76 beat per minute. The EKG and 24-hour Holter
monitoring revealed sinus irregularity, right axis devia-
tion, inverted T waves, over 2000 multiple left bundle
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branch block type extrasystolic ventricular beats and abio-
genesis atrial premature beats, but without ischaemic
changes on exertion and any evidence of serious ventricu-
lar arrhythmias (Fig 1). Chest x-ray revealed the heart to
be enlarged, but there was no pulmonary congestion. The
laboratory examinations are normal.

Transthoracic ~ two-dimensional echocardiography
showed prominent trabeculations, with a maximum wall
thickness of 41 mm and deep intertrabecular recesses in
lateral wall, septum and apex of the right ventricle (Fig 2).
The right ventricular and atrium was mildly dilated, lat-
eral wall, septum and apex of right ventricular were
hypokinetic with others eukinesia walls and right ven-
tricular function was impaired with an right ventricular
area changes fraction of 38%. The left ventricular was not
markedly dilated and its function was normal with an left
ventricular ejection fraction of 67%. Color and continued

http://www.cardiovascularultrasound.com/content/6/1/63

wave Doppler echocardiography revealed the color flow
of deep intertrabecular recesses to right ventricular cham-
ber (Fig 3) and tricuspid regurgitation with the maximum
velocity 2.21 meters per second which confirm the right
peak systolic pressure (29.5 mmHg) which is the same as
pulmonary arterial systolic pressure is among normal val-
ues.

Magnetic resonance imaging showed a double-layered
appearance with noncompacted endomyocardial segment
and compacted epimyocardial segment in the lateral wall
and the apex on the four-chamber view (Fig. 4). There was
dyskinetic movement in the right ventricular apex.
Marked trabeculations and deep intratrabecular recesses
in the anterior, lateral, and inferior segments on the short-
axis view were observed. The right ventricle was dilated,
and it had marked trabeculations in the apical portions of
the right ventricle and dyskinetic movement in the lateral

Figure |
The 12-lead EKG showing sinus irregularity, right axis deviation, inverted T waves.
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Figure 2
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left ventricular short axis view at next to apex level showing the trabeculations of the right ventricular wall by

two-dimension echocardiograms.

wall, septum and apex of right ventricular segments of the
right ventricular.

At presentation, the patient complaint less release of mild
chest distress and palpitation associated with activity
despite of optimization of anti-arhythmia and anti-heart-
failure therapy and refused ICD or CRT.

Discussion

Although there is no established criteria for noncompac-
tion in the right ventriclee, RV NVM/HVM has been
reported in some cases in whom MRI was used in addition
to echocardiography [3-5]. Echocardiographic quantita-
tion of right ventricular function has been elusive because
of the asymmetric shape of the ventricle, which does not
fit well with geometric assumptions and becomes even
less predictable as dilatation and hypertrophy occur [6].

Although recent computational methods with lamb heart
models and two-dimensional echocardiography have
shown promise in an in vitro test [ 7], this has not yet been
clinically proven as applicable. Because morphological
assessment of the right ventricle is often difficult in adult
patients and because the echocardiographic image quality
is operator dependent, the prevalence of RV NVM/HVM
may have been underestimated in the past. MRI, however,
may accurately depict morphological abnormalities such
as prominent trabeculations with deep intratrabecular
recesses and motion abnormalities of RV as the present
case and, therefore, strengthen the diagnosis of RV NVM/
HVM in the present case.

To the best of our knowledge no case of a combination of
RV NVM/HVM and ARVC has been reported in the litera-
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the same view as figure 2 showing the color flow of deep intertrabecular recesses to right ventricular chamber

by color Doppler echocardiograms.

ture. And then, what on earth is the possible association
of RV NVM/HVM and ARVC?

The possible mechanism for arrhythmogenesis in NVM/
HVM might be a result of abnormalities in the cardiac
conduction system. This assumption is substantiated by
the finding of Purkinje's fibers as components of false ten-
dons, which are found frequently in NVM/HVM [8]. That
is to say, RV NVM/HVM may be the cause of ARVC in the
present case. NVM/HVM might be the result of an adapta-
tion to special hemodynamic conditions. These theories
are supported by the finding that a trabeculated myocar-
dium has a markedly different viscoelastic behavior, influ-
encing the rate and magnitude of contraction and
relaxation, than the compact myocardium [9] the icefish
heart function as a specialized volume pump that moves
large stroke volumes at a low heart rate, but is not able to

produce high pressures [10]. Also in human beings, the
right ventricle, which belongs to a low pressure system, is
more trabeculated than the left ventricle. ARVC, however,
is one of the few myocardial diseases that cause RV heart
failure without pulmonary hypertension as the present
case. The mechanism for the RV failure is dilation, thin-
ning of the wall and progressive loss of contractile func-
tion because of myocardial atrophy. NVM/HVM,
therefore, might be the result of an adaptation to RV fail-
ure induced by ARVC. That is to say, RV NVM/HVM may
be the consequence of ARVC in the present case. The so-
called ARVC is a primary heart muscle disorder character-
ized by a progressive loss of myocardium, with a peculiar
fatty or fibrofatty replacement, that accounts for the onset
of cardiac electrical instability [11]. The finding of a gene
defect localized on chromosome 14q23-q24 favors a
genetically determined atrophy, as observed in the skele-
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Four chamber view showing the trabeculations of the right ventricular wall by Magnetic resonance imaging.

tal muscle of patients with Duchenne's and Becker's dis-
eases, and the term "myocardial dystrophy" might appear
to be the most appropriate. On the other hand, although
NVM/HVM is usually regarded as a congenital disorder, in
single patients with Duchenne muscular dystrophy [12],
or Becker muscular dystrophy [13], metabolic myopathy
[14], NVM/HVM developed during their lifetime, which
were termed acquired NVM/HVM by Finsterer and Bleyl et
al [12-14]. That is to say, a combination of RV NVM/HVM
and ARVC may be a consequence of an underlying genetic
factor.

Competing interests
The author declares that they have no competing interests.

Consent

Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.

References

I.  Peters Stefan: Advances in the diagnostic management of
arrhythmogenic right ventricular dysplasia-cardiomyopathy.
Int | Cardiol 2006, 113:4-11.

2. Weiford BC, Subbarao VD, Mulhern KM: Noncompaction of the
ventricular myocardium. Circulation 2004, 109:2965-2971.

3. Ichida F, Hamamichi Y, Miyawaki T, Ono Y, Kamiya T, Akagi T,
Hamada H, Hirose O, Isobe T, Yamada K, Kurotobi S, Mito H, Miyake
T, Murakami Y, Nishi T, Shinohara M, Seguchi M, Tashiro S, Tomi-
matsu H: Clinical features of isolated noncompaction of the
ventricular myocardium. | Am Coll Cardiol 1999, 34:233-240.

Page 5 of 6

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16737750
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16737750
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15210614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15210614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10400016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10400016

Cardiovascular Ultrasound 2008, 6:63

Pignatelli RH, McMahon CJ, Dreyer W], Denfield SW, Price ], Belmont
JW, Craigen W/, Wu J, Said HL, Bezold LI, Clunie S, Fernbach S, Bow-
les NE, Towbin JA: Clinical characterization of left ventricular
noncompaction in children. Relatively common form of car-
diomyopathy. Circulation 2003, 108:2672-2678.

Oda Y, Tsunoda S, Doue T, lida Y, Matsubara H: Clinical character-
istics and morphologic features of isolated noncompaction
of the ventricular myocardium: electrocardiogram-gated
magnetic resonance imaging can elucidate more accurate
biventricular structures. Heart Vessels 2005, 20:126-127.
Silverman NH, Hudson S: Evaluation of right ventricle volume
and ejection fraction in children by two-dimensional
echocardiography. Pediatr Cardiol 1983, 4:197-203.

Munoz RA, Marcus E, Colan SD, Stanchak L, Velde M van der, Wessel
DL: Accurate two-dimensional echocardiographic evaluation
of right ventricular shape and volume using a combination of
Fourier analysis and Simpson's biplane method: an in vitro
analysis. Circulation 1997, 96:1-470.

Lotkowski D, Grzybiak M, Kozlowski D, Budzyn K, Kuta W: A
microscopic view of false tendons in the left ventricle of the
human heart. Folia Morphol (Warsz) 1997, 56:31-39.

Miller CE, Wong CL: Trabeculated embryonic myocardium
shows rapid stress relaxation and non-quasi-linear viscoelas-
tic behavior. | Biomech 2000, 33:615-22.

Agnisola C, Tota B: Structure and function of the fish cardiac
ventricle: flexibility and limitations. Cardioscience 1994,
5:145-53.

Basso C, Thiene G, Corrado D, Angelini A, Nava A, Valente M:
Arrhythmogenic Right Ventricular Cardiomyopathy; Dys-
plasia, Dystrophy, or Myocarditis? Circulation 1996, 94:983-991.
Bleyl SB, Mumford BR, Brown-Harrison M-C, Pagotto LT, Carey JC,
Pysher TJ, Ward K, Chin TK: Xq28-linked noncompaction of the
left ventricular myocardium: prenatal diagnosis and patho-
logic analysis of affected individuals. Am | Med Genet 1997,
72:257-265.

Finsterer ], Stfllberger C: Spontaneous left ventricular hyper-
trabeculation in Dystrophin duplication based Becker mus-
cular dystrophy. Herz 2001, 26:477-481.

Finsterer ], Stfllberger C, Schubert B: Acquired left ventricular
hypertrabeculation/noncompaction in mitochondriopathy.
Cardiology 2004, 102:228-230.

http://www.cardiovascularultrasound.com/content/6/1/63

Publish with Bio Med Central and every
scientist can read your work free of charge

"BioMed Central will be the most significant development for
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
« available free of charge to the entire biomedical community
« peer reviewed and published immediately upon acceptance
« cited in PubMed and archived on PubMed Central
« yours — you keep the copyright

Submit your manuscript here:

O BioMedcentral
http://www.biomedcentral.com/info/publishing_adv.asp

Page 6 of 6

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14623814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14623814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14623814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15912311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15912311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15912311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6647103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6647103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6647103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9409077
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9409077
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9409077
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10708783
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10708783
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10708783
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7827250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7827250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8790036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8790036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8790036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9332651
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9332651
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9332651
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11765481
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11765481
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11765481
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15452396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15452396
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Introduction
	Case Report
	Discussion
	Competing interests
	Consent
	References

