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Background Tetralogy of Fallot (TOF) is one of the most widespread cyanotic congenital heart disease (CHD), which can be successfully
repaired in the neonatal period. However, residual problems and the surgical technique itself can create a favourable basis
for arrhythmias and conduction abnormalities in these patients. Sometimes, these arrhythmias may worsen during pregnancy
and require urgent intervention.

Case summary This is a case of a 25-year-old woman, who underwent a surgical repair of TOF at the age of 2 years. She suffered an ischaemic
stroke postoperatively, which was complicated with secondary seizures and syncope. These episodes were evaluated as epi-
lepsy. The patient was admitted to our hospital with the above-mentioned complaints in the 10th week of pregnancy. A com-
prehensive cardiac examination was performed. Her presyncopal event was captured during Holter monitoring, which
documented a severe dysfunction of the sinus node. She was diagnosed with postoperative sick sinus syndrome and implanted
with a permanent dual-chamber pacemaker (PM). After the operation, the patient did not have any episodes of syncope or
seizures and the PM check-up showed almost 30% of atrial pacing.

Conclusion No matter how obvious the neurological or other nature of syncope may seem, it is advised to exclude the cardiac origin of
syncope, especially in patients with repaired CHD. One of the most common complications after surgery of CHD is rhythm
and conduction disturbances. In some of these cases, permanent PM implantation can be unavoidable, even during pregnancy.
The implantation of the PM device during pregnancy can be performed safely.
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Learning points
• No matter how obvious the neurological or other nature of syncope may seem, it is advised to exclude the cardiac origin of syncope,

especially in patients with repaired congenital heart disease.

• If indicated, the implantation of the pacemaker device during pregnancy can be performed safely.
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Introduction
Patients with congenital heart disease (CHD) are at risk of develop-
ing post-surgery heart rhythm disorders. Tetralogy of Fallot (TOF) is
one of the most common forms of CHD and one of the first that has
been successfully restored by cardiac surgeons. By currently adopting
treatment strategies, the perioperative mortality rate is ,1% and
post-surgery 30-year survival rate is nearly 90%.1,2 Residual problems
after surgery, the use of patch material, atriotomy, and ventriculot-
omy, however, can cause scarring, fibrosis, and fibrous fatty substitu-
tion. These may become favourable bases for arrhythmias and
conduction abnormalities, which may worsen during pregnancy
and cause symptoms such as syncope or presyncope.3–8 That is
why a regular cardiologist follow-up after surgery is crucial, especially
before planning pregnancy. In the case of loss of consciousness, it is
strongly advised to exclude cardiac origin, regardless of how obvious
the neurological or other nature of syncope may seem.

Timeline

Case report

Patient presentation
A 25-year-old pregnant woman in the 10th week of pregnancy was
admitted to our hospital because of syncope, presyncope, and sei-
zures, which became more frequent and repetitive during pregnancy.
Such episodes have been happening since 2005. Brain magnetic res-
onance imaging (MRI) was performed on our patient at the time. It
showed lacunes as a result of previous strokes. Since electroenceph-
alogram (EEG) showed epileptiform activity, she was diagnosed with
secondary epilepsy. The patient was prescribed a daily 300 mg carba-
mazepine by her neurologist. She had a previous history of surgical
repair of TOF in 1997 and irregular visits to a paediatric cardiologist.
In 1997 and 1999, she suffered ischaemic strokes, which were com-
plicated by the above-mentioned secondary epilepsy.

Work up
An initial cardiac examination including electrocardiogram and echo-
cardiogram was performed. The electrocardiogram demonstrated
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normal sinus rhythm with incomplete right bundle branch block
(QRS duration 90 ms) and a corrected QT interval of 428 ms
(Figure 1). The echocardiogram demonstrated a mild pulmonary
stenosis and pulmonary insufficiency, a mild tricuspid insufficiency,
preserved biventricular ejection fraction, no signs of elevated pul-
monary pressure, and no major residual structural abnormalities. A
24 h Holter monitor was performed, which showed preserved sinus
and an atrioventricular (AV) nodal function (daily mean frequency of
HR—79 b.p.m.), a mild burden of ventricular ectopies (400–450 pre-
mature ventricular complexes (PVCs)/24 h), and no other significant
rhythm and conduction anomalies. The patient did not experience
her typical symptoms during Holter monitoring, therefore was ad-
vised a repeated Holter monitoring of 48–72 h duration. This time
her presyncopal event was captured on the Holter monitor, which
documented a severe dysfunction of the sinus node of 50 s duration,
consisting of three episodes of significant sinus arrest (3.7, 19, and

23 s) (Figure 2). Sinus arrest episodes coincided with the patient feel-
ing near-syncope and dizziness.

Diagnosis
The patient was diagnosed with postoperative sick sinus node syn-
drome and advised to have an implantation of a permanent dual-
chamber pacemaker (PM). However, epilepsy was not ruled out in
our clinic but was established that it was not the only cause for fre-
quent loss of consciousness. That is why high doses of carbamazepine
did not stop her symptoms. Differential diagnosis from reflex syn-
cope, common during pregnancy, was the next main challenge. The
maternal haemodynamic changes as well as the fetus itself can amplify
the vasovagal response and lead to sinus arrest and syncope.
The inferior vena cava can be pressed by the fetus, preventing venous
return into the heart and causing neurally mediated syncope.9,10Most
of these cases are benign, have no clinical relevance, and can be

Figure 1 Twelve-lead electrocardiogram.

Figure 2 Sinus pause on Holter monitoring.
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successfully prevented by a counter-pressure manoeuvre. Although
in the case of pre-existing sinus node dysfunction, the above-
mentioned mechanism may lead to a sharp increase in complaints,
which happened to our patient. Sick sinus syndrome and a high-grade
AV block during pregnancy in patients with repaired CHD can lead to
a significant haemodynamic disturbance in both mother and fetus.
Therefore, taking also into account that our patient was severely
symptomatic even before pregnancy, it was decided to implant a dual-
chamber PM. Implantation was urgently performed with minimized
radiation time and potential harm to the fetus.

Follow-up
During 30 months of post-operation follow up, the patient did not
have any episodes of syncope, presyncope, or seizures and the PM
check-up showed almost 30% of atrial pacing (Figure 3). Given the
previous MRI and EEG results, the neurologist found that the optimal
solution was to continue carbamazepine in a lower dose of 50 mg
after PM implantation. The pregnancy continued to be normal and
a healthy baby was born on the 40th week.

Discussion
The strong point of this case is that we managed to capture the pa-
tient’s presyncopal event with Holter monitoring, which revealed a
significant sinus pause. According to European guidelines, the docu-
mented symptomatic sick sinus syndrome is an absolute indication
for a permanent PM implantation.11 On the other hand, the gradual
slowing of the sinus rhythm before the sinus pause on Holter moni-
tor speaks in favour of the reflex syncope, which is common during
pregnancy. In physiological pregnancy, however, sinus tachycardia
due to the overcirculation is more common and the absence of
the latter in our patient indicates an affected sinus node. Given the
history of the TOF and surgical repair in the childhood, our patient
was diagnosed with postoperative sinus node dysfunction and a per-
manent PM implantation was performed. The presence of 30% of

atrial pacing and the absence of any syncopal episodes after implant-
ation justifies our approach for this case.
The most common complication in adult patients after surgery of

TOF include rhythm and conduction disturbances, where more
prevalent are ventricular tachyarrhythmias.3 Right ventriculotomy
and the use of patch material create a favourable basis for reentrant
circuits and sustained ventricular tachycardia. Besides, right ventricu-
lar (RV) volume overload and RV enlargement as a result of pulmon-
ary regurgitation, often seen after TOF repair can be other reasons
for increased ventricular ectopic activity. So, in a patient with TOF
repair and syncope, an Implantable cardioverter-defibrillator (ICD)
implantation could be appropriate. However, our patient did not
have any of the risk factors for ventricular tachycardia, such as prior
palliative systemic to pulmonary shunt, frequent PVCs (only 400–450
PVCs/24 h), wideQRS complexes, decreased left ventricular ejection
function or diastolic dysfunction, dilated or dysfunctional right ven-
tricle, severe pulmonary regurgitation or stenosis, or elevated levels
of Brain natriuretic peptide (BNP). Besides, her presyncopal event
was captured on the Holter monitor and coincided with sinus pause,
thus it was not more unexplained. So, our patient did not have clas-
sical indications for ICD therapy. On the other hand, the documen-
ted symptomatic sick sinus syndrome is an absolute indication for a
permanent PM implantation, which was urgently performed on our
patient.
The frequency of bradyarrhythmias following the TOF repair has

dramatically decreased after the advancement of the surgical tech-
nique. According to the study conducted in Japan, the bradyarrhyth-
mias are not quite widespread (�8%), in which sick sinus syndrome
accounts for only 1% of cases of clinically significant bradyarrhyth-
mias.4 In some cases of severe conduction abnormalities after TOF
repair, permanent PM implantation can be unavoidable, even during
pregnancy. Conduction abnormalities during pregnancy can cause
significant haemodynamic compromise for both mother and fe-
tus.12–15 If indicated, implantation of a PM device during pregnancy
can be performed safely.16,17

Figure 3 Pacemaker follow-up.
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