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A 37 year old man who presented with a cardio
myopathy, conduction defects and atrial and ventricular 
arrhythmias was found to have the neuromuscular man
ifestations of myotonic dystrophy. Despite implantation 
of a permanent cardiac pacemaker, antiarrhythmic drug 
therapy and antiarrhythmic surgery, sudden death oc
curred. The results of electrophysiologic studies, coro-

Cardiac involvement in myotonic dystrophy was recognized 
by Griffith (1) in 1911 and includes conduction defects or 
atrial arrhythmias, or both. There are occasional reports of 
sudden death (2-4), but reports of ventricular arrhythmias 
are rare (3,5,6). This report describes a patient with myo
tonic dystrophy who suffered atrioventricular (A V) and 
intraventricular conduction disturbances, chronic atrial ar
rhythmias, recurrent ventricular arrhythmias, left ventricular 
dysfunction and sudden death, 

Case Report 
A 37 year old man presented to the hospital after a syn

copal episode. There was a past history of two other similar 
syncopal episodes occurring during severe physical exer
tion. An electrocardiogram showed atrial flutter with 2: 1 
A V block, left axis deviation and intraventricular conduc
tion defect (Fig, 1), A 24 hour ambulatory electrocardio
graphic recording showed runs of atrial flutter with up to 
15: 1 A V block (heart rate 30 beats/min) (Fig. 2). Chest X
ray film, serum electrolytes, creatine kinase, full blood ex
amination and erythrocyte sedimentation rate were all normal. 

Electropbysiologic studies. The AH interval was 130 
ms and the HV interval was 60 ms. The AV node Wencke-
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nary arteriography and pathologic findings are de
scribed. This case confirms previous observations that 
ventricular arrhythmias, in addition to atrial arrhyth
mias and conduction disturbances, are cardiac manifes
tations of myotonic dystrophy and can lead to sudden 
death. 

(J Am Coli Cardiol 1985;6:254-6) 

bach threshold was low at 650 ms (heart rate 92 beats/min). 
Sinoatrial conduction time was prolonged at 127 ms. There 
was I: I ventriculoatrial conduction, but no ventricular ar
rhythmias were induced by single right ventricular extra
stimuli, although ventricular instability was not systemati
cally assessed. In view of the conduction abnormalities and 
syncopal episodes, a multiprogrammable permanent de
mand VVI pacemaker (Medtronic SXT) was inserted and 
quinidine bisulfate was prescribed. 

The patient was readmitted to the hospital 3 months later 
after more syncopal episodes, all occurring with exertion. 
On the last occasion, an ambulatory electrocardiogram re
vealed a 2 minute episode of self-terminating ventricular 
flutter/fibrillation corresponding to the period of syncope 
(Fig. 3). The echocardiogram showed a normal-sized, poorly 
contracting left ventricle with a reduced fractional short
ening of 20% (normal> 29%). A cardiac gated blood pool 
scan showed global hypokinesia with an ejection fraction 
at rest of 34% decreasing to 28% with exercise, and coronary 
angiography recorded normal coronary arteries, with gen
eralized poor left ventricular contraction. 

On repeat electrophysiologic studies, ventricular tachy
cardia (cycle length 180 ms) was induced with burst pacing 
in the right ventricular outflow tract that was associated with 
loss of consciousness. Ventricular tachycardia was still in
ducible after intravenous procainamide and mexiletine treat
ment. Metoprolol, 200 mg orally three times daily, and 
mexiletine, 200 mg orally three times daily, were prescribed 
while the patient was awaiting antiarrhythmic surgery. 

0735-1097/85/$3.30 



JACC Vol. 6, No. I 
July 1985:254-6 

····1 
Jl 

II III aVR aVL aVF 
~-·'f-" J- 'c

J -r-
V1 V2 V3 V4 Vs Vs 

--r1'-r-l-+'-~ 
II 

I i: I 
--t-

1/"'1'-11/" "~ 

Ie L-._ .. r' .' ,1'1,. .1·11 IT 

Figure 1. Electrocardiogram showing ~trial flutter w~th 2: I A V 
block, left~axis deviation and intraventncular conductIOn defect. 

Surgical treatment. The macroscopic appearances of 
the ventricles and atria were normaL Areas of delayed ac~ 
tivation were found in the interventricular septum on map
ping and were successfully resected, The postoperative el~c
trophysiologic study failed to elicit ventricular tachycardIa, 
The patient was discharged receiving no medication, 

Follow-up. Six months postoperatively, a further ex
ercise-induced syncopal episode occurred, Repeat electro
physiologic studies revealed easily inducible ventricular 
tachycardia with single right ventricular extrastimuli in the 
right ventricular outflow tract with loss of consciousness. 
Metoprolol treatment was recommenced, On this admission, 
it was noted that the patient had difficulty in opening his 
hands and a diagnosis of myotonic dystrophy was suspected 
for the first time. Detailed examination revealed percussion 
myotonia and mild distal weakness of the upper limbs, ~ne 
month previously a nephew had been diagnosed as havmg 
myotonic dystrophy, Although neuromuscular manifesta
tions were mild, the diagnosis was confirmed by electro
myography and ophthalmologic examination. 

Ten months postoperatively, the patient was found dead 
in his bed. Pacemaker function was normal up till the time 
of death, and pacemaker testing after removal was satisfactory, 

Pathologic findings. The coronary arteries and cardiac 
valves were normaL There was enlargement of the heart 
(480 g) with histologic evidence of fibroelastotic thickening 

Figure 2. Ambulatory electrocardiographic recording showing runs 
of atrial flutter with up to 15: I A V block. 
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Figure 3. Ambulatory electrocardiographic recording d~rin~ a 
syncopal episode revealing 2 minute episode of self-tenmnatmg 
ventricular flutter/fibrillation reverting to paced rhythm. 

of the endocardium, mild to moderate hypertrophy of the 
cardiac muscle fibers and moderate nuclear enlargement and 
pleomorphism, Ultrastructural examination of formalin-fixed 
tissue showed prominence of I-bands in many fields. There 
was no evidence of acute or chronic inflammation or fatty 
infiltration. 

Discussion 
Cardiac involvement in myotonic dystrophy is well es

tablished. The electrocardiogram is abnormal in 40 to 85% 
of cases 0,4,7,8), commonly showing conduction defects. 
Electrocardiographic abnormalities are common even in pa
tients with no clinically significant heart disease (9). Cases 
of complete heart block with Stokes-Adams attacks (6,10) 
and atrial flutter and fibrillation (4,7,9) have been described. 
Severe cardiac disease, however, is rare (7,11), although 
sudden death has been reported (2-4). Our case demon
strates the severe cardiac manifestations of myotonic dys
trophy with generalized left ventricular dysfunction, ven
tricular arrhythmias and sudden death. 

Pathologic findings. Our patient had a generalized car
diomyopathy with normal coronary arteries. The hisiologic 
abnormalities observed were nonspecific although promi
nence of I-bands on electron microscopy was noted, Other 
investigators (7,8,11) have found increased interstitial myo
cardial fibrosis, fatty tissue infiltration, myofibrillar degen
eration and prominent I-bands. 

Electrophysiologic studies. Widespread involvement of 
the A V conduction pathways has been well described 
01-14). The most common abnormality is prolongation of 
the HV interval, but prolongation of the AH interval and 
low Wenckebach conduction threshold may also occur. The 
increased incidence of sudden death in myotonic dystrophy 
has been attributed to heart block and ventricular standstill, 
Our case suggests that ventricular arrhythmias may be an
other mechanism of sudden death; therefore, ventricular 
instability should also be investigated systematically in such 
cases. 

Implications. This case highlights the rare but serious 
cardiac manifestations associated with myotonic dystrophy. 
It suggests that myotonic dystrophy should be considered 
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as a cause of unexplained syncope or ventricular arrhythmias 
and also that all patients who have electrophysiologic studies 
should have ventricular instability checked even if studies 
were performed for the suspicion of supraventricular tachy
cardia or the sick sinus syndrome, particularly when symp
toms include syncope. 

We acknowledge the secretarial assistance of Zora Hall for her help in the 
preparation of the manuscript. 
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