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TWO DIFFERENT ARRHYTHMOGENIC SYNCOPE IN A
FAMILY; SHORT QT SYNDROME IN DAUGHTER AND
COMPLETE ATRIO-VENTRICULAR BLOCK IN MOTHER

Ibrahim Etem Dural, Volkan Emren*, Zafer Yalim, Ersel Onrat

Afyon Kocatepe University, Faculty of Medicine Cardiology Department, Afyonkarahisar, Turkey.

ABSTRACT

In this case report we present two different arrhythmogenic syncope in a Family (mother and daughter).
Mother admitted to our clinic with syncope associated with complete atrioventricular block treated with permanent
cardiac pacemaker. In her family history her daughter also had syncope attacks due to short QT syndrome with
polymorphic ventricular tachycardia treated with intracardiac cardio verterde fibrilator and pharmacologically. This is
the first case report which describes complete AV block and short QT syndrome in first degree relatives. These

arrhythmic disorders might have occurred genetically or co-incidentally.
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INTRODUCTION

Syncope has many cardiovascular causes
which were associated with arrhythmic disorders or
structural cardiac diseases. Arrhythmic syncopes can
result from both bradyarrhythmia and
tachyarrhythmia.

Complete atrioventricular (AV) block causes
syncope due to bradyarrhythmia, whereas short QT
syndrome causes syncope due to tachyarrhythmia.
There are some different issues in both diseases. For
example complete AV block is seen more frequently,
occurs especially in older age and result from non-
genetic reasons. However short QT syndrome is seen
in younger age, rarely seen and usually result from
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genetic causes. Besides, short QT syndrome can lead
to sudden cardiac death, however it is rarely seen in
complete AV block [1,2].

In this family, we present an old woman and
her daughter with a complaint of syncope which is
associated with complete AV block in mother and it is
associated with short QT syndrome in daughter.
According to our knowledge this is the first case
report which describes complete AV block and short
QT syndrome in first degree relatives This condition
may be co-incidental or may be genetic originated.

CASE

Sixty-nine years old woman was admitted to
cardiology department with a complaint of syncope.
Complete AV  block was determined in
electrocardiogram (ECG) (Figure la). We did not
detect any myocardial ischemia, electrolyte imbalance
and drug toxicities that can cause complete AV block.
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There were no structural cardiac abnormalities in
transthoracic echocardiographic examination.
not detected any other arrhythmic disease such as
Brugada syndrome, long QT syndrome or short QT
syndrome. She was planned to implant cardiac
pacemaker. In her family history her daughter also
had syncope attacks. Her daughter was also evaluated
and found short QT interval with 350 msc by
correcting QT interval (with Bazzet formula) (Figure
1b). She underwent 24 hours holter electrocardiogram
recording which revealed polymorphic ventricular
tachycardia  (Figure  2).  Electrocardiographic
recordings  didn’t revealed any  arrhythmic
abnormalities such as Brugada syndrome etc. In her
background, she had no medication and cardiac
diseases that lead to arrhythmia. Acidosis and
electrolyte imbalance were not found in laboratory
examination. QT interval was measured during
sleeping in order to rule out deceleration-dependent
shortening QT which decreases QT shortening. QT
interval was not changed. In their family history, no

Mother’s syncope was due to complete AV block and

one had presyncope, syncope attacks and sudden
death history. Echocardiography revealed no
structural cardiac diseases.

Pacemaker was implanted to the mother and
followed without giving any medication. Moreover
implantable cardioverter defibrillator (ICD) was
implanted to the daughter to prevent her from sudden
death due to short QT syndrome and polymorphic
ventricular tachycardia. We prescribed sotalol 2 X 80
mg to the daughter to increase QT interval and avoid
ventricular arrhythmia. Following six months,
daughter’s corrected QT interval became 380 ms, in
this period she did not have any syncope attacks.
There were no ventricular arrhythmias in 24 hours
electrocardiographic recordings. Three months later,
sotalol increased the QT interval, controlled
ventricular arrhythmias and syncope did not occur
during this period.
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Fig 1. Mother’s electrocardiogram showed completatriyoventricular block
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Fig 2. Sister’s elecrcardiogram revealed short QT interval with 350 msc by correcting QT
Bazzet formula.
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Fig 3. Sister’s 24 hour holter electrocardiogram detected polymorphic ventricular tachycardia due to short

QT.
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DISCUSSION

Syncopes, in which the etiologic factors are
not associated with each other (complete AV block
and short QT syndrome) in family members, are very
rare conditions. In this family, one syncope is due to
bradyarryhthmia the other one is due to
tachyarrhythmia. Complete AV block in mother and
short QT syndrome in daughter may be co-incidental
or both of them may be associated with some genetic
conditions that has not been known yet.

Short QT syndrome is an inherited disease in
which QT interval shorter than 350 msc in men and
360 msc in women. Short QT syndrome leads to
ventricular  arrhythmia such as  polymorphic
ventricular tachycardia and ventricular fibrillation 2!,
In this case we detected both polymorphic ventricular
tachycardia and syncope episodes from her medical
history. The diagnosis of short QT syndrome is based
on the evaluation of symptoms (presyncope, syncope
and palpitation), family history and short QT in 12
lead electrocardiograms. In this cases the other causes
of short QT interval should be excluded. When the
QT interval is less than 360 msc (men) or 370 msc
(women) without any symptoms and/or family
history, short QT interval diagnosis is suspicious.
Because QT interval with 370 msc can also be seen in
healthy population. The electrophysiologic study can
be helpful ™. In this case, we detected the corrected
QT interval less than 360 msc, polymorphic
ventricular tachycardia in 24 hour electrocardiography
recording and syncope attacks in patients history
which were helpful for diagnosing short QT
syndrome. For this reason we did not perform
electrophysiologic study. Finally, we accepted this
patient as a short QT syndrome and implanted 1CD,
prescribed sotalol to increase QT interval and to

82|Page

prevent ventricular arrhythmia. We could not
prescribe quinidine, because of unavailability of drug
in our country.

It is known that, short QT syndrome is
associated with mutations in genes, KCNH2, KCNJ2
and KCNQ1, which control potassium channels in
myocardium. Genetic and phenotype pattern of short
QT syndrome is very heterogeneous. Five different
subtypes of short QT syndrome with 7 different
mutations in 5 different genes were described. We
could not evaluate genetic examinations in our patient
[2-5].

It was known that, most of the complete AV
blocks are not associated with genetic abnormality.
On the other hand in recent years, a genetic
polymorphism and a mutation were described in some
of complete AV blocks. Nikulina et al shown that AG
genotype of H55R polymorphism of the SCN5A gene
was a genetic predictor of atrioventricular conduction
disorders. Zhou et al shown that HCN4 mutation is
associated with atrioventricular block [6, 7]. It has
been known that some of short QT syndrome types
are associated with SCN5A mutation. Nikulina also
said that some of the complete AV block types are
associated with SCN5A mutation. In this family both
of these diseases may have genetic origin which can
be part of SCN5A mutation or these disease occured
co-incidentally. In the future, our cases may shed light
whether or not these arrhythmic disorders in these
family members had genetic pattern.

CONCLUSION

This the first case report which describes
short QT syndrome in a one member and complete
AV block in another member in the first degree
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relatives. Based on our current knowledge we don’t
know whether these arrhythmic disorders were
associated with genetically or occured co-incidentally.
However our cases may shed light on future studies
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