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A man in his 60s without medications or history of cardiovascular
disease noted a low pulse when checking his blood pressure at home.
He had no symptoms of bradycardia, such as dizziness, syncope, or
fatigue. A 12-lead electrocardiogram (ECG) showed a type 1 second-
degree atrioventricular (AV) block and he underwent Holter moni-
toring. An appointment was scheduled with a cardiologist the
following week. Later the same night, he had a syncopal episode and
was referred to the emergency department. The Holter recording
was analyzed immediately. Electrocardiogram strips from the re-
cording can be found in the Figure.

Questions: What is the rhythm in the ECG strips described?
In the second strip (Figure, B), what mechanisms of ventricular tachy-
cardia (VT) can be identified?

Interpretation
The ECG strips (Figure, A and B) show completely dissociated P waves
and narrow QRS complexes, with some of the P waves superim-
posed on the T waves (ie, a complete AV block with a narrow complex

escape rhythm at 42 beats per minute, suggesting an AV-nodal
block). In the first 2 strips (Figure, A and B), QT intervals are pro-
longed (>600 milliseconds) and in the second strip, frequent pre-
mature ventricular contractions (PVCs) are present. At the end of
the second strip, a PVC couplet is followed by a narrow beat and a
PVC, which induces a polymorphic ventricular tachycardia with
changing QRS complex amplitudes (Figure, C), twisting around the
isoelectric line, which is known as torsade de pointes (TdP; English
translation, twisting of the points).

Clinical Course
In AV block, atrial impulse propagation to the ventricles is either de-
layed (first-degree AV block) or interrupted (second/third-degree
AV block) in the AV node or the His-Purkinje system. Most often, the
treatment decision of pacemaker implant is based on bradycardia-
associated symptoms and electrocardiographic evidence of an ad-
vanced block with (or without) episodes of asystole. However, AV
block is also associated with malignant ventricular arrythmia.1

Figure. Electrocardiogram Strips From the Holter Recording
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At the beginning of VTB

During VTC

The duration of ventricular tachycardia (VT) was approximately 2 minutes.
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Torsade de pointes may be caused by many conditions that
affect repolarization that leads to prolonged QT intervals, such as
drug therapy (eg, antiarrhythmic agents, some antibiotics, antide-
pressants, and antiemetics), electrolyte abnormalities (eg, hypoka-
lemia, hypomagnesemia, and hypocalcemia) and congenital long QT
syndrome.2-4 The risk of drug-induced TdP is increased in elderly pa-
tients (>65 years), in patients with concomitant bradycardia, elec-
trolyte abnormalities, or female sex.3 In this patient, no electrolyte
abnormalities were found and he was not taking medications that
were known to prolong the QT interval.

Discussion
Prolongedrepolarization,oftenpresentinacompleteAVblock, isapre-
requisite for TdP.5 Not all patients with AV block are at risk for devel-
oping TdP. Prolonged QT intervals and the presence of PVCs are known
indicators of the risk of TdP. Patients with AV block and TdP have lon-
gerQTintervalsthanpatientswithAVblockwithoutTdP.6 Interestingly,
women seem to be at risk of developing TdP at QT intervals that are not
arrhythmogenic for men.6 Recently, it was suggested that AV block–
induced TdP may be a marker of an underlying genetic predisposition
forrepolarizationabnormalities,asaformof“latent”longQTsyndrome.
In 4 out 11 patients with AV-block induced TdP, a genetic variant asso-
ciated with congenital long QT syndrome was found.7 Another marker

of increased risk of TdP is the prolongation of the Tpeak-Tend interval.1,8

In this patient, the time from Tpeak to Tend was increased (250 millisec-
onds [cutoff, 117 milliseconds1]).

During short-term TdP treatment, it is important to avoid po-
tential causes of TdP recurrence, such as medications associated
with QT prolongation (they should be discontinued immediately),
electrolyte disturbances, and ischemia.9 Also, TdP may occur even
after implanting a pacemaker, especially at low heart rates.9,10

Although to our knowledge no specific programmed lower rate
have been defined, rates less than 70 beats per minute cannot
provide reliable protection against TdP recurrence.10 A permanent
pacemaker was implanted and no further symptoms were re-
ported in the initial follow-up of 2 months.

Take Home Points

• Syncope in AV block is not always caused by asystole but may in-
stead be caused by TdP.

• Several medications and conditions are associated with TdP, with
the common denominator of a prolonged repolarization.

• Increased QT intervals, especially with an increased time from the
peak to the end of the T wave, are a marker of increased risk of TdP
in patients with bradycardia and AV block.
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