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Cardiac Tachyarrhythmias in
Hereditary Long QT Syndromes
Presenting as a Seizure Disorder

M.B.M. Sundaram, J.D. McMeekin and S. Gulamhusein

ABSTRACT: Patients with hereditary long QT disorders — Romano-Ward Syndrome and Jervell Lange-Nielsen
Syndrome — sometimes present with seizures due to cardiac tachyarrhythmias. Two such patients are presented,
emphasizing diagnostic clues — syncope, seizures with onset in early life, precipitation of attacks by emotional or
physical stress, positive family history of sudden death and/or seizures, normal EEG and prolonged QT interval on
ECG. Treatment is usually with adequate doses of sympathetic betablockers.

RESUME: La tachyarythmie cardiaque dans les syndromes du QT prolongé se manifestant par des crises convulsives.
Les patients qui présentent des affections héréditaires caractérisées par un intervalle QT anormalement long — le
syndrome de Romano-Ward et le syndrome Jervell Lange-Nielsen — consultent parfois pour des convulsions dues a
une tachyarythmie cardiaque. Nous présentons les cas de deux de ces patients en insistant sur les indices diagnosti-
ques — la syncope, les crises convulsives débutant dans le jeune age, le déclanchement des crises par le stress
émotionnel ou physique, une histoire familiale de mort subite et/ou de crises convulsives, un EEG normal et un
intervalle QT prolongé a I'ECG. Des doses adéquates de betabloquants sympathiques constituent le traitement

habituel de ce probléme.
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In 1957, Jervell and Lange-Nielsen described autosomalreces-
sive syndrome in children as characterised by prolonged QT
interval, ventricular tachyarrhythmias, and clinical manifesta-
tions of syncope, congenital deafness and sometimes sudden
death. A similar congenital disorder with autosomal dominant
inheritance but without deafness was recognized independently
by Romano in 1963% and Ward in 1964.° These hereditary pro-
longed QT syndromes have since been described in the litera-
ture as ‘‘Jervell-Lange-Nielsen Syndrome’’ (JLNS) and *‘Ro-
mano-Ward Syndrome’ (RWS). Patients sometimes present
with seizures due to cardiac tachyarrhythmias 4> and recog-
nition of these potentially fatal but treatable disorders by neurol-
ogists is important. We present index patients from two families
— one with RWS, the other with JLNS — to illustrate clinical
features and diagnostic clues with a brief discussion on
management.

CASE REPORTS

Case 1: This 33-year-old woman was referred to the Neurology Depart-
ment for assessment following 3 seizures between the ages of 5 and 33.

These were characterized by stiffening of the body and limbs, jerking of
the upper limbs, cyanosis and urinary incontinence. Each attack lasted
approximately two minutes. The third episode occurred while the
telephone was ringing and other attacks during sleep. Three of her six
siblings died suddenly during sleep between the ages of 12 and 22 years;
two of them had prior history of chronic recurrent seizures. The patient’s
12-year-old daughter suffered **blackouts’’ and documented ventricu-
lar tachycardia from infancy; her attacks were characterized by stiffening,
urinary incontinence and pallor.

Neurological examination, blood electrolytes, EEG and CT scan of
the brain were normal. ECG monitoring during EEG suggested long QT
interval and subsequent 12-lead ECG confirmed a prolonged QT interval.
Her 80-year-old mother was found to have a prolonged QT interval. We
were also able to document prolonged QT and attacks of ventricular
arrhythmias associated with syncope in the patient’s 12-year-old daughter.
(Figure).

The patient remains seizure-free on Propranolol. Her daughter was
given the same medication, but subsequently required atrial pacing
because of profound bradycardia.

Case 2: This 17-year-old congenitally deaf girl presented with recurrent
blackouts since 18 months of age. These consisted of generalized
stiffening, jerking, cyanosis, and at times urinary incontinence. Most
attacks were precipitated by minor emotional stress. One such attack in
the hospital was documented and associated with ventricular fibrillation.
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Figure | — Electrocardiogram rhythm strip of 12-year-old daughter of Case
1. Lead Il upper tracing shows normal sinus rhythm with prolonged QT
interval; lower tracing shows typical episodes of ventricular arrhythmia
(Torsade de pointes). Paper speed 25mmisec.

Two of her cousins, one paternal and the other maternal, were deaf; one
of them had seizures and died suddenly at 21 years during an apparent
seizure. The patient’s parents shared a common great grandfather.

Neurologic examination showed bilateral nerve deafness. Blood elec-
trolytes and EEG were normal. ECG monitoring during EEG showed a
prolonged rate corrected QT of approximately 500 milliseconds (normal:
400 milliseconds). This was subsequently confirmed by aregular 12-lead
ECG. She has responded well to Propranolol.

DISCUSSION

Recognition of RWS and JLNS among seizure patients is
important to prevent potential mortality both in patients and
their relatives. Diagnostic clues include: i) onset of syncope
and/or cardiogenic seizures in childhood and teens,”® ii) family
history of syncope, seizures and sudden death, iii) normal EEG
with prolonged QT interval on ECG. Patients with JLNS, in
addition, are congenitally deaf. The ECG should be routinely
monitored during EEG in these patients with attention to the
QT interval. QT can be recognized from the EEG paper in
approximately % of tracings and measurements greater than
400 milliseconds (two divisions at usual paper speed of 30
millimeters per second) are suspicious. However, accurate
measurements and confirmation of long QT interval should be
based on regular 12 lead ECG. QT interval may be prolonged in
a variety of non-hereditary disorders including myocardial
ischemia, cardiomyopathy, mitral valve prolapse, electrolyte
and metabolic abnormalities such as hypokalemia, hypocalcemia,
hypomagnesaemia; antiarrhythmic drugs like quinidine, diso-
pyramide, procainamide; tricyclic antidepressants and pheno-
thiazines.”'" Age and sex also affect QT interval.

A positive family history of syncope and seizures is not
unique to RWS and JLNS, but may also be present in patients
with congenital and adult onset heart block.""

Seizures and syncope in RWS and JLNS are due to sudden
ventriculartachyarrhythmias with resulting impairment of cere-
bral perfusion. These arrhythmias are considered responsible
for sudden death. The mechanism of prolonged QT interval in
these syndromes is not established but has been proposed to
result from asymmetric stimulation of the heart by right and left
sympathetic chains.'>'¥ Prolongation of the QT interval, reduc-
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tion of the threshold for ventricular fibrillation and enhance-
ment of ventricular excitability occur in experimental animals
and humans following stimulation of left stellate ganglion or
right stellate ganglionectomy.'?'® Precipitation of tachyar-
rhythmias and syncope in RWS and JLNS by emotional out-
bursts, stress and exercise is well recognized”'® and might
support the role of the sympathetic nervous system in these
disorders.

Betablocker therapy is used initially in most cases to prevent
tachyarrhythmias and has been shown to reduce mortality.”
Phenytoin’® and left sympathetic ganglionectomy'’ are useful
in propranolol-resistant cases. In intractable cases, atrial over-
drive pacing devices capable of automatic cardioversion and
defibrillation should be considered.

Frequency of RWS and JLNS among seizure patients is not
known, but is likely small. However, Schott et al,'” noted that
cardiac arrhythmias from various causes contributed to sei-
zures in 20% of their patients with ‘‘idiopathic’ epilepsy and
emphasized the importance of 24-hour ECG monitoring to detect
arrhythmias.
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