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Foetal presentation of long QT syndrome
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Summary Long-QT syndrome is a rare, inherited cardiac channelopathy that is characterized by arrhythmia, syncope and sudden cardiac death.
Foetal symptoms are very rare and prenatal diagnosis is difficult. We report on a foetal presentation of long-QT syndrome with severe hydrops and a
chaotic heart rhythm at 32 weeks of gestation. Postnatal electrocardiography showed runs of polymorphic ventricular tachycardia and an extremely
prolonged-QT segment (QTc of 640 ms). The initial approach of overdrive pacing, followed by the combined therapy of a beta blocker, a sodium channel
blocker (mexiletine) and potassium suppletion proved successful in maintaining a stable sinus rhythm. The girl was doing well at eight months of follow-
up. In this patient a timely diagnosis and effective management after birth have been life-saving. The intrauterine manifestation of foetal atrioventricular
dissociation and ventricular arrhythmia should raise suspicion of congenital long-QT syndrome.

Keywo rds  Foetal long-QT syndrome — ventricular tachycardia - hydrops foetalis — cardiac pacing - mexiletine.

INTRODUCTION

Long-QT syndrome (LQTS) is a rare (1:2500),
inherited disorder that is characterized by cardiac
arrhythmia, syncope and sudden cardiac death. It is
associated with delayed repolarization of ventricular
cells, detected as abnormally long-QTc intervals on the
electrocardiogram (ECG). LQTS is a congenital chan-
nelopathy caused by mutations in genes coding for
cardiac ion channel subunits or channel associated
proteins. To date, 12 different genes are known in which
several mutations are described. Genotype-specific
clinical features, risk stratification and management
are associated with distinct LQTS variants®. Foetal
symptoms are very rare and prenatal diagnosis is dif-
ficult. Its manifestation during the perinatal period is
associated with a high cardiac risk®>. We report on a
foetal presentation of LQTS with a chaotic ventricular
rhythm and severe hydrops.

Address for correspondence:

Marc Gewillig, MD, PhD, Department of Pediatric Cardiology,
University Hospitals Leuven, Herestraat 49, B-3000 Leuven, Belgium.
E-mail: marc.gewillig@uzleuven.be

Received 19 March 2013; accepted for publication 2 April 2013.

CASE REPORT

A 28-year-old pregnant Moroccan woman, G3P2A0,
at 32 weeks of gestation, was referred to our centre
because of polyhydramnion, hydrops foetalis and chaotic
foetal heart rhythm. Ultrasounds performed earlier in
pregnancy up to 20 weeks were normal. At 32 weeks of
gestation the woman experienced abdominal pain and
less foetal movements. Polyhydramnion and hydrops
foetalis (severe skin oedema, hydrothorax and ascites)
were noted on ultrasound. On foetal echocardiography
an irregular, fast heart rhythm with atrioventricular
dissociation and peripheral deficit was seen. An urgent
caesarian section was performed to deliver the 3000 g
female baby (estimated dry weight of 1800 g). Immedi-
ate neonatal care included endotracheal intubation and
ventilation, placement of a venous umbilical catheter,
left chest drain and peritoneal drain. Cardiac monitor-
ing showed sinus tachycardia (+180 bpm) immediately
after birth; the QT segment was difficult to assess. Echo-
cardiography showed a morphologically and function-
ally normal heart. A few hours after birth, as the heart
rate gradually diminished to about 145 bpm, tachyar-
rhythmias developed. A chaotic heart rhythm with fre-
quent ventricular extrasystoles, runs of ventricular
tachycardia (VT) with torsade de pointes and low cardiac
output occurred (figure 1, A and B). Serum electrolytes
were normal. The very rare episodes of sinus rhythm
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Fig. 1

Electrocardiogram (25 mm/s, 10 mm/mV). Day 1: extreme QT prolongation (QTc =640 ms) and

ventricular ectopy; no two consecutive sinus beats were present (panel A); induction of torsade de pointes
polymorphic ventricular tachycardia by ventricular extrasystoles (panel B). Day 7: a stable paced rhythm
(150 bpm) after placement of the ventricular epicardial pacing wires (panel C). Day 58: a stable sinus rhythm
(134 bpm) after removal of the pacing wires, under the combined therapy of propranolol, mexiletine and
potassium suppletion. QT prolongation persists (QTc=510 ms) (panel D).

showed an extremely prolonged QT segment with a QTc
of 640 ms. Sequential drug trials were performed. On
day 1 amiodarone (3 mg/kg/dose) was started. Brady-
cardia developed and arrhythmias persisted. Quinidine
(0.05 mg/kg/min) and potassium suppletion were added
without effect. Both amiodarone and quinidine were
stopped. On day 2 isoproterenol (0.1 mcg/kg/min) was
started to obtain sinus tachycardia. The heart rhythm
improved to a predominantly sinus rhythm with some
runs of VT. However, a metabolic acidosis gradually
developed and isoproterenol had to be stopped. As a
higher heart rate seemed to be protective against VT,
temporary ventricular epicardial pacing wires were
placed on day 2 (figure 2). A stable paced rhythm was
achieved while pacing above 150 bpm (figure 1, C). At
lower pacing rates ventricular ectopy and torsades de
pointes reoccurred. High-rate pacing was maintained
in order to improve the haemodynamic condition, allow-
ing the girl to recover from the hydrops. On day 11,
propranolol (2 mg/kg/day) and calcium and magnesium
suppletion were started. Pacing rate could be gradually

Fig.2 Chest X ray after placement of the temporary epicardial
pacing wires. Note the severe skin oedema.

(A) Endotracheal tube, (B) left pleural drain, (C) peritoneal drain,
(D) ventricular epicardial pacing wires, placed on the right
ventricular anterior wall, (E) skin oedema, (F) external temperature
probe, (G) ECG electrode, (H) arterial umbilical catheter.



lowered. On day 13, ventricular arrhythmia reoccurred.
Only a combination of drug therapy, electrolyte supple-
tion and elevating the pacing rate could restore a stable
paced rhythm. On day 14, mexiletine (12 mg/kg/day)
was started (off-label use): a stable paced rhythm with-
out ventricular ectopy, and shortening of the QTc were
seen. While lowering the pacing rate under the com-
bined therapy of propranolol, mexiletine and electrolyte
(magnesium, calcium and potassium) suppletion, a sta-
ble sinus rhythm was achieved and maintained. On day
16, propranolol was switched to atenolol (0.5 mg/kg/
day). Epicardial pacing wires were removed on day 51.
Heart rhythm remained stable (figure 1, D). Electrolyte
suppletion was sequentially weaned. Magnesium and
calcium were stopped without any arrhythmic events.
After stopping the potassium suppletion ventricular
extrasystoles reoccurred. Potassium suppletion was
restarted (3 mEq/kg/day) maintaining a potassium
serum level of 4-4.5 mEq/L.

The girl gradually recovered from the hydrops due
to the improvement in haemodynamic condition and
the administration of plasma, human albumin, intrave-
nous immunoglobulins, diuretics and corticosteroids.
Respiratory support was needed until day 53 (endotra-
cheal intubation and ventilation until day 40, nasal con-
tinuous positive airway pressure until day 53). Her low-
est weight measured was 1,980 g on day 43. The girl could
be discharged from hospital on day 82, weighing 3,140 g.
Neurological screening (transfontanellar ultrasound,
electroencephalogram) and ophthalmologic testing at
discharge showed no abnormalities. There was an abnor-
mal brainstem evoked response audiometry (BERA) of
the left ear, which persisted at the age of 3 months.
Follow-up is scheduled. Treatment at discharge consisted
of atenolol, mexiletine and potassium suppletion. At the
age of eight months, the patient was doing well on the
same medication. ECG showed persistence of QT pro-
longation with a QTc of 490 ms.

The girl’s pedigree had no family history suggestive
of LQTS. Familial screening showed a normal ECG in
the non-consanguineous Moroccan parents, and the
brother and sister.

Genetic testing with the ‘180k Cytosure ISCA v2
array’ (Oxford Gene Technology) was normal. Mutation
investigation of the LQT genes showed no mutation in
the KCNEI, KCNE2, KCNQI and KCNH2 genes. Further
genetic testing is pending.

DISCUSSION

Congenital LQTS appears to be a silent killer in new-
borns, accounting for a small portion of sudden infant
death syndrome (SIDS) cases. Mutations in arrhythmia
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susceptibility genes are found in up to 10% of autopsy-
negative SIDS victims*. The sinus tachycardia that is
normally present in newborns seems to stabilize heart
rhythm temporarily. As heart rate decreases in the grow-
ing infant, malignant arrhythmias may develop.

Foetal presentation of congenital LQTS is very rare
and prenatal diagnosis is difficult. There is no family
history in 30% of cases®. Its manifestation during the
perinatal period is associated with a high cardiac risk
and a malignant clinical course’. Foetal arrhythmias may
cause a reduction in systemic and umbilical blood flow
leading to hydrops foetalis. Postnatal ECG still is the
gold standard for the diagnosis of LQTS®. However, QTc
can be difficult to estimate during sinus tachycardia
immediately after birth, as it was in our case.

Early-onset LQTS should be treated with the combina-
tion of beta blockers and sodium channel blockers®. Beta
blockers are the first choice of therapy in patients with
congenital LQTS. They reduce the incidence of syncope
and sudden cardiac death, especially in LQT1 patients.
They are less effective in LQT?2 patients’. In LQT?3 patients
their use is controversial, as adrenergic agonists are known
to be anti-arrhythmic in LQT3 mouse models®. Sodium
channel blockers such as mexiletine (class 1B anti-
arrhythmic) have been proposed as gene-specific thera-
peutic agents in LQT3 syndrome’. In the LQT3 syndrome
a gain of function mutation in the voltage-gated cardiac
sodium channel causes an increase in excitatory mem-
brane current’. Sodium channel blockers selectively sup-
press increased persistent current conducted by mutant
channels and may normalize ventricular repolarization
and shorten the QTc interval in LQT3%'°. However, exper-
imental data indicate that mexiletine may also be effective
in suppressing the development of torsade de pointe in
LQT?2 and LQT1 syndrome. It should be used at the
moment in the presence of beta blockers or under the
backup of an implantable cardioverter/defibrillator (ICD)
even in LQT3 patients’.

In our case an extremely prolonged repolarization
(QTc 640 ms) was seen. The combined therapy of aten-
olol, mexiletine and potassium suppletion proved suc-
cessful in maintaining sinus rhythm. An increase in the
extracellular concentration of potassium is thought to
be beneficial by enhancing the repolarizing K*currents®.
Mexiletine is not available in Europe and had to be
requested as a transatlantic delivery. After starting mex-
iletine, QTc shortening was seen, but QT prolongation
persisted with a QTc of 520 ms at discharge and of
490 ms at the eight months follow-up. Lifelong follow-up
and drug therapy will be necessary as QT prolongation
and associated risks will persist. Most likely an implant-
able cardioverter/defibrillator (ICD) will be required,
but optimal timing for placement needs to be deter-
mined.
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As early clinical presentation of LQTS is very rare,
long-term prognosis of these symptomatic infants is
largely unknown. Horigome et al.® performed a nation-
wide questionnaire survey study in Japan to investigate
the clinical characteristics and genetic background of
congenital LQTS diagnosed in foetal, neonatal and
infantile life. A total of 58 cases were investigated. During
the follow-up period of 8 days to 23.5 years (median
4.25 years) 7 sudden cardiac deaths and 7 aborted car-
diac arrests were registered. Among these 14 cases, 12
had been under pharmacotherapy, 5 with both beta
blockers and sodium channel blockers, and 2 had pace-
maker or implantable cardioverter/defibrillators.
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