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Arrhythmogenic right ventricular dys-
plasia

Sir,-The three consecutive articles on ar-
rhythmogenic right ventricular dysplasia
(ARVD) published in the February issue of
the British Heart Journal demonstrate the
increasing interest in this clinical entity.'-3

Gerlis et al conclude that there is a clear
distinction between ARVD and Uhl's
anomaly. This accords with our limited
experience of these two conditions.4 The
confusion probably arose because Uhl's
original description was based on only one
case.4 Because Uhl's anomaly was regarded
as the most striking example of a condition
affecting the right ventricular musculature
any disorder of the right ventricular myo-
cardium was viewed as a form of Uhl's
anomaly.5 Later it was realised that infiltra-
tion of the myocardium of the right ventric-
ular free wall by fatty tissue with few
remaining myocardial fibres did not fit
Uhl's original description.6

There has been some confusion about
the so-called "partial" and "complete"
forms of the disease. The term "partial" was
originally used by Sugiura et al who des-
cribed a heart obtained at necropsy that had
"apposition of the epicardium on the endo-
cardium", which appeared as a small oval
window (12 mm wide and 15 mm long) on
the free wall of the right ventricle. This was
an incidental finding because the patient
had no cardiac symptoms.7 Another striking
example of Uhl's anomaly was seen at
necropsy in a patient with a normal cardiac
examination before death. In this patient,
only the anterior free wall of the right ven-
tricle was paper-thin and translucent.8
Therefore, the term "partial" should be
restricted to patients in whom an area of the
heart is completely devoid of muscle and
should not be applied when there is only a
"partial replacement" of the right ventricu-
lar musculature by fatty tissue in the free
wall of the right ventricle. When some car-
diomyocytes remain between the epi-
cardium and endocardium in the most
affected area, Uhl's anomaly should not be
diagnosed. Dr Lino Rossi, a pathologist of
great experience, told me that in 40 years
he had never seen a typical case of Uhl's
anomaly.
We saw our first adult case of Uhl's

anomaly in 1974.9 The patient was referred
to us because of our special interest in the
surgical treatment of ventricular tachy-
cardia. The right ventricle was monstrously
dilated and the wall of the right venticle was
so thin that at surgery blood could be seen
flowing inside the right ventricular cavity.
This case was the first in which the reen-
trant pathway of ventricular tachycardia was
mapped on the anterior aspect of the
infundibulum where some fibres remained,

making a two dimensional structure.'0 We
recorded late potentials from this area
260 ms after the onset of the QRS
complex." This patient died of atrial fibril-
lation and uncontrollable heart failure after
operation. The biopsy specimen taken at
operation showed "abrupt interruption of
myocardium" with total absence of ventric-
ular muscle and apposition of epicardium
against endocardium in most of the free
wall of the right ventricle.
Our second case was a patient who died

of pulmonary emboli before surgery for ven-
tricular tachycardia could be done. The car-
diac pathology in this case has been
reported elsewhere.'0 1213 Histological exam-
ination showed absence of myocardial
muscle and again the abrupt interruption of
the myocardium. These two cases were re-
viewed by our cardiac pathologist Dr
Fabrice Fontaliran, who confirmed that
these patients had Uhl's anomaly. There-
fore, we think that the cases reported by
Vedel et al'O in which the pathology was not
fully described were probably two adult
cases of Uhl's anomaly.

Miani et al discussed the most difficult
aspects of the differential diagnosis.2 They
presented two families that illustrated the
role of left ventricular involvement in
ARVD. Fatty tissue can be a normal com-
ponent of the right ventricle (but not the
left), and the common feature of the patho-
logical material available from the two fami-
lies was fibrosis of both ventricles.'4 In
ARVD a moderate amount of fibrous tissue
is generally found around the surviving
myocardial fibres that are embedded in the
fatty tissue. This was not the pattern of
fibrosis shown in the cases of both families.
The description of the pathological exami-
nation in these cases (especially the first
family) is more compatible with the fibrous
form of idiopathic dilated cardiomyopathy.

In addition, the progression of the dis-
ease is quite different in these two families.
In the first family, the involvement of the
left ventricle was the most salient feature in
all the cases, and ventricular tachycardia,
probably originating in the right heart, was
seen only in the third case. The presence of
lymphocytic and plasmocytic infiltration
suggests that cardiomyopathy was the result
of earlier myocarditis. The progression of
the disease in the second family resembles
that of ARVD.' 2 8 9 However, we cannot
exclude the possibility that the pathological
findings could be the result of a healed
myocarditis in which the signs of a previous
infection had disappeared.
An abnormal host immune response

could explain the familial cases and the his-
tological "fibrous pattern" that was more
frequently seen in the Veneto region than in
our own series.'5 The cases reported by
Gerlis et al are examples of the congenital
form of dysplasia and those reported by
Miani et al are probably examples of the
acquired form of the disease. It is likely
that both ARVD and Uhl's anomaly are the
result of abnormal development'6 17 rather
than a pathological entity caused by myo-
carditis alone.'8 ARVD could be a congeni-
tal anomaly with superimposed myocarditis.
In either event the term dysplasia, which
means abnormal development as well as a
pathological structure resulting from an
inflammatory process, deserves to be re-
instated.'9
McLay et al reported their interesting

experience with treating ventricular tachy-

cardia in patients with ARVD who did not
respond to antiarrhythmic drugs.3 Even
when patients with ARVD have consider-
able dilatation of the right ventricle or rapid
progression of right ventricular enlargement
and ventricular tachycardia with multiple
configurations, we still consider ablation
with radiofrequency or DC energy, pro-
vided that strict protocols are followed.
This approach is used alone or in combina-
tion with drug treatment at our hospital and
others, and was effective in the short and
long term.202' We think that surgery should
be performed only when there is an addi-
tional indication-such as, correction of
abnormal venous return, removal of pacing
leads in case of sepsis, etc.

I hoped that the long-term study of out-
come in the patients who have had the
operation described by McLay et al (discon-
nection of the right ventricle) will include
not only patients with ARVD who have this
procedure but also matched controls.

Finally, I agree that ARVD is not a rare
clinical entity, as indicated by the two cases
of McLay et al. ARVD could cause sudden
death in a young adult who is symptom free
or has experienced only minor cardiac
symptoms before the terminal event.
Because ARVD may not be uncommon it is
important to screen individuals who apply
for positions in which sudden illness or loss
of consciousness caused by ventricular
tachycardia or ventricular fibrillation would
pose a considerable risk to others. They
could be screened by echocardiography for
several conditions, including hypertrophic
cardiomyopathy and ARVD. Indepen-
dently, patients could be screened for
ARVD by ordinary and signal averaged
electrocardiograms. The cost benefit ratio
would depend upon the prevalence of
ARVD in the population that is studied,
and this is as yet unknown.

GUY FONTAINE
H6pitallean Rostand,
39 rue Jrean le Gaileu,

94200 Ivry, France

1 Gerlis LM, Schmidt-Ott SC, Ho SY,
Anderson RH. Dysplastic conditions of
the right ventricular myocardium: Uhl's
anomaly v arrhythmogenic right ventricular
dysplasia. Br HeartJ 1993;69:142-50.

2 Miani D, Pinamonti B, Bussani R, Silvestri F,
Sinagra G, Camerini F. Right ventricular
dysplasia: a clinical and pathological study
of two families with left ventricular involve-
ment. BrHeartJ' 1993;69:151-7.

3 McLay JS, Norris A, Campbell RW, Kerr F.
Arrhythmogenic right ventricular dysplasia:
an uncommon cause of ventricular tachy-
cardia in young and old? Br Heart Jf 1993;
69:158-60.

4 Fontaine G, Guiraudon G, Frank R, Tereau
Y, Fillette F, Marcus FI, et al. Dysplasie
ventriculaire droite arythmogene et maladie
de Uhl. Arch Mal Coeur 1982;75:361-72.

5 Froment R, Perrin A, Loire R, Dalloz CL.
Ventricule droit papyrace du jeune adulte
par dystrophie congenitale. A propos de 2
cas anatomo-cliniques et de 3 cas cliniques.
Arch Mal Coeur 1968;61:477-503.

6 Virmani R, Robinowitz M, Clark MA,
McAllister HA. Sudden death and partial
absence of the right ventricular myo-
cardium. Arch Pathol Lab Med 1982;106:
163-7.

7 Sugiura M, Hayashi T, Ueno K. Partial
absence of the right ventricular muscle in an
aged patient. jpn Heartj 1970;11:582-5.

8 Slama R, Leclercq JF, Coumel Ph. Parox-
ysmal ventricular tachycardia in patients
with apparently normal hearts. In: Zipes
DP, Jalife J, eds. Cardiac electrophysiology and
arrhythmias. Orlando: Grune & Stratton,
1985:545-52.

9 Fontaine G, Guiraudon G, Frank R, Vedel J,
Grosgogeat Y, Cabrol C, et al. Stimulation
studies and epicardial mapping in ventricu-

293

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.70.3.293 on 1 S
eptem

ber 1993. D
ow

nloaded from
 

http://heart.bmj.com/


294

lar tachycardia: study of mechanisms and
selection for surgery. In: Kulbertus HE, ed.
Reentrant arrhythmias. Lancaster: MTP,
1977:334-50.

10 Vedel J, Frank R, Fontaine G, Drobinski G,
Guiraudon G, Brocheriou C, et al. Tachy-
cardies ventriculaires recidivantes et ventri-
cule droit papyrace de l'adulte. (A propos de
deux observations anatomo-cliniques). Arch
Mal Coeur 1978;71:973-81.

11 Fontaine G, Guiraudon G, Frank R. Intra-
myocardial conduction defects in patients
prone to ventricular tachycardia. I-The
postexcitation syndrome in sinus rhythm.
In: Sandoe E, Julian DG, Bell JW, eds.
Management of Ventricular Tachycardia. Role
of Mexiletine. Amsterdam: Excerpta Medica,
1978:39-55.

12 Fontaine G, Guiraudon G, Frank R.
Mechanism of ventricular tachycardia with
and without associated chronic myocardial
ischaemia: surgical management based on
epicardial mapping. In: Narula OS, ed.
Cardiac arrhythmias: electrophysiology, diag-
nosis and management. Philadelphia:
Williams & Wilkins, 1979:516-45.

13 Chomette G, Koulibali M, Linares-Cruz E,
Fontaine G, Grosgogeat Y, Cabrol C.
Dysplasie arythmogene. Parentes noso-
logiques avec le syndrome de Uhl et la lipo-
matose. A propos de trois observations
anatomo-cliniques. Arch Anat Cytol Pathol
1986;34:46-50.

14 Fontaliran F, Fontaine G, Fillette F, Aouate
P, Chomette G, Grosgogeat Y. Frontieres
nosologiques de la dysplasie arythmogene.
Variations quantitatives du tissu adipeux
ventriculaire droit normal. Arch Mal Coeur
199 1;84:33-8.

15 Thiene G, Nava A, Corrado D, Rossi L,
Pennelli N. Right ventricular cardio-
myopathy and sudden death in young
people. N EngljMed 1988;318: 129-33.

16 Marcus FI, Fontaine G, Guiraudon G, Frank
R, Laurenceau JL, Malergue MC, et al.
Right ventricular dysplasia: a report of 24
cases. Circulation 1982;65:384-99.

17 Bharati S, Feld AW, Bauernfeind RA, Kattus
AA, Lev M. Hypoplasia of the right ventric-
ular myocardium with ventricular tachycar-
dia. Arch Pathol Lab Med 1983;107:249-53.

18 Fontaine G, Fontaliran F, Linares-Cruz E,
Chomette G. The Arrhythmogenic Right
Ventricle. In: Iwa T, Fontaine G, eds.
Cardiac arrhythmias. Recent progress in inves-
tigation and management. The Hague:
Elsevier Science, 1988:189-202.

19 Fontaine G. "Dysplasia" rehabilitated (editor-
ial). EurHeartJ 1990;11:678.

20 Leclercq JF, Chouty F, Cauchemez B,
Leenhardt A, Coumel Ph, Slama R. Results
of electrical fulguration in arrhythmogenic
right ventricular disease. Am Y Cardiol 1988;
62:220-4.

21 Fontaine G, Frank R, Rougier I, Tonet JL,
Gallais Y, Farenq G, et al. Electrode
catheter ablation of resistant ventricular
tachycardia in arrhythmogenic right ventric-
ular dysplasia. Experience of 15 patients
with a mean follow-up of 45 months. Heart
Vessels 1990;5:172-87.

SIR,-Gerlis et al (Br Heart Y 1993;69:
142-50) tried to achieve a more precise def-
inition of the entity(ies) in which the myo-
cardium of the right ventricle is absent or
scarce. This is an important aim because it
could improve our understanding of the
processes and have an impact on genetic
counselling, early diagnosis, and treatment
of the diseases. This goal is hindered by the
rarity of the diseases and by the absence of a
good correlation between clinical and mor-
phological findings. Some patients that fulfil
the clinical and electrophysiological criteria
for the diagnosis of right ventricular dyspla-
sia do not have fat replacing the right ven-
tricular myocardium: on the other hand,
some patients with this morphology present
with congestive heart failure rather than
arrhythmia or have atypical electrophysio-
logical findings.
As well as the cases reviewed by Gerlis et

al others are reported by American groups
that use a descriptive name-partial absence

of the myocardium of the right ventricle.' I
and colleagues described such a patient in
whom the right third of the septum was
replaced by fat, but not the left two thirds.2
We reported an important morphological

feature also mentioned by Fontaine et al3
but not by Gerlis et al 2-medial thickening
and partial destruction of the elastic fibres
of the intramural coronary vessels. This
finding should be helpful in the characteri-
sation of right ventricular dysplasia and also
could give additional clues about its patho-
genesis.
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This letter was shown to the authors, who reply
as follows:

SIR,-We concur with the additional points
raised by Dr Gutierrez.

R H ANDERSON
Department of Paediatrics,

Royal Brompton National Heart and Lung Institute,
Dovehouse Street,
London SW3 6LY

BOOK REVIEW

Organ transplantation: long-term re-

sults. Edited by Leendert C Paul and
Kim Solez. (Pp 413; $145). New York:
Marcel Dekker, 1992. ISBN 0-8247-8599-1.

This book brings together the long-term
complications of transplantation of the vari-
ous solid organ allografts. The editors are

well respected experts on transplantation, as
are the authors of the individual chapters.
The book is very well referenced through-
out. The strongest chapters are those of
more general relevance to all allografts and
concern immunology, general features of
chronic rejection, malignancy, and skin
changes.

Inevitably, in a multiauthor book there is
some repetition particularly in relation to
graft vascular disease. Chapters on chronic
rejection changes in individual allografts are

generally the least inspiring in that the
information is readily obtainable elsewhere.
Nevertheless it is useful to have chapters on

the various grafts within one book-particu-
larly as a good source of references.

There is a chapter on cardiac graft
atherosclerosis and one on chronic heart
graft rejection in the clinical setting. Both of
these adequately cover the relevant topics
and problem areas. It is surprising that in
the chapter on heart/lung and lung trans-
plantation the authors concentrate on oblit-
erative bronchiolitis. Chronic graft vascular

disease certainly occurs in the transplanted
lung and furthermore graft vascular disease
in hearts in combined heart/lung transplan-
tation is worthy of discussion. Though
obliterative bronchiolitis in these transplants
at present is the principal factor limiting
long-term survival, as strategies develop to
curtail this, graft vascular disease both in
the lung and in the heart may become more
important. That occurring in the heart is
particularly interesting as it seems to be less
common than in orthotopic heart trans-
plants and this provides useful information
concerning possible aetiological factors-for
example, quality of donor organ, organ
preservation, and cytomegalovirus infection.

N R B CARY

Ifyou wish to order or require further informa-
tion regarding the titles reviewed here, please
write to or telephone the BMJ7 Bookshop, PO
Box 295, London WClH 9JtR. Tel: 071-383
6244. Fax 071-383 6662. Books are supplied
post free in the UK and for BFPO addresses.
Overseas customers should add 15% for postage
and packing. Payment can be made by cheque
in sterling drawn on a UK bank, or by credit
card (MasterCard, VISA, or American
Express) stating card number, expiry date, and
your full name. (The price and availability are
occasionally subject to revision by the
Publishers).

BRITISH
CARDIAC
SOCIETY

NEWSLETTER

News from Council
The Council of the British Cardiac Society
at its meeting on the 7 July reviewed recom-
mendations from the Programme Com-
mittee concerning the Annual Meeting in
Torquay next year. It was decided to con-
fine the meeting to three days from the 17
to 19 May inclusive (Tuesday to Thursday).
The Annual Business Meeting and the
Annual Dinner will be held on the evening
of Wednesday 18 May. To facilitate the full
review of abstracts, the abstract submission
date has been brought forward to 1 Dec-
ember (from 15 December). The Young
Research Workers Prize, which is attracting
an increasing number of submissions, has
been reviewed by Council and it has been
decided that submissions for the prize will
be limited to 3000 words excluding refer-
ences. The closing date for submission is
being brought forward to 1 November
1993. Moderated poster sessions are now to
be held on each of the three days during a
longer morning coffee break. This follows
the successful trial session of moderated
posters at Wembley.

Council has decided to broaden the
membership of the Society by encouraging
applications from registrars who are com-
mitted to training in cardiology. Previously,
with a few exceptions, only senior registrars
and consultants were considered for
membership. Applications for membership
are required by 1 December 1993 for con-
sideration for enrolment next year and
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