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ABSTRACT

Runaway pacemaker results from pacemaker malfunction and is characterized by sudden increases in the stimulus rate above the set upper 
rate limit of the pacemaker. Here we report the case of a patient with wide QRS complex tachycardia who was admitted to the emergency unit 
and diagnosed with runaway pacemaker. 
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ÖZ

Runaway pacemaker pilin arızalı çalışmasından kaynaklı ve pil limitlerinin üstünde ani hızlarla artmasıyla karakterize bir durumdur. Bu vakamızda 
acil servise geniş QRS taşikardi ile başvuran runaway pacemaker'lı hastayı sunduk.
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INTRODUCTION

Runaway pacemaker results from pacemaker malfunction and is 
characterized by sudden increases in the stimulus rate above the 
set upper rate limit of the pacemaker. The increased stimulus rate 
may cause life-threatening complications (1). We aimed to dis-
cuss a clinical entity with respect to the rare case of a patient with 
wide QRS complex tachycardia who was admitted to the emer-
gency unit and diagnosed with runaway pacemaker.

CASE PRESENTATION

An 84-year-old male patient was admitted to another center with 
palpitation, dyspnea, and presyncopal complaints. Wide QRS 
complex tachycardia (Figure 1a) was determined, and electrical 
cardioversion was performed several times. The patient was re-
ferred to our center because of the recurrence of tachycardia. The 
patient had a 210/min heart rate and 90/70 mmHg blood pressure 
on admission to our emergency unit. Direct current cardioversion 
at 150 J energy was applied at the emergency unit because of 
the continuation of tachycardia despite amiodarone infusion, but 
tachycardia recurred following a short time of heart rate control. 
The patient had a history of VVI pacemaker implantation for com-
plete atrioventricular (AV) block following 3-vessel bypass surgery 
for coronary artery disease before 10 years. It was learnt that the 
patient did not undergo any evaluation of his pacemaker for a 
long time. Therefore, magnet response was evaluated to check 
for possible battery depletion. AV complete block and asystole 
(Figure 1b) were observed by placing the magnet, whereas wide 
QRS tachycardia (Figure 1c) recurred when the magnet was re-
moved from over the battery. The patient was followed up after 
urgent temporary pacemaker implantation with fastening the 
magnet on the battery. After maintaining clinical stabilization, 

the patient was taken to the laboratory for pacemaker replace-
ment. The skin surface of the battery pocket was washed by an 
antiseptic solution. The, a sterile cover was placed following the 
fastening of the magnet held in the antiseptic solution on the 
battery (Figure 1d). Consequently, the pocket was dissected, 
and the old battery (Cardiac Impulse - Varsal, Italy, Figure 1e)  
was disconnected from the lead and a new VVI pacemaker bat-
tery was connected (Medtronic - Sensia,Minneapolis, USA). The 
pocket was closed, and the temporary pacemaker was removed. 
The patient did not have any problem during the follow-up and 
was discharged on the next day. Verbal informed consent was 
obtained from patient who participated in this study.

DISCUSSION

An important aspect of patients with QRS tachycardia admitted 
to the emergency unit is ventricular tachycardia, whereas aber-
rantly conducted supraventricular tachycardia is observed to a 
lesser extent. Ventricular tachycardia based on structural disease 
should be mainly considered in an elderly patient who has a car-
diac pacemaker, has undergone coronary artery by-pass greft 
CABG for CAD, and is presenting with wide QRS tachycardia. 
The treatment for such patients should be the same as that for VT 
in case of failure to discriminate SVT according to ECG criteria. 
As in our case, events such as incessant VT, refractory ischemia, 
proarrhytmia related to anti-arrhythmic drugs, QT prolonga-
tion, and electrolyte disturbance should be considered in case 
of early-relapsing, monomorphic, wide QRS tachycardia despite 
electrical cardioversion. Pacemaker-mediated tachycardia and 
runaway pacemaker should be considered in differential diag-
nosis when spikes are present before the QRS complex during 
tachycardia. Runaway pacemaker results from pacemaker mal-
function and is characterized by sudden increases in the stimulus 
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rate above the adjusted upper rate limit of the pacemaker (1). 
The increased stimulus rate may cause life-threatening complica-
tions (2, 3). The runaway phenomenon is mostly seen in case of 
a delay in the elective replacement time and excessive decline 
of battery voltage, particularly in old-generation pacemakers (4). 
ECG in cases of the typical runaway phenomenon has a slower in-
termittent ventricular capture or a very-high-rate pacemaker cap-
ture, which looks like an artifact. In our case, it was determined 
very fast regular spikes produced irregular ventricular capture in 
ECG records obtained immediately after magnet removal. In the 
follow-up, these spikes, which produced regular and fast ventric-
ular capture and clinical tachycardia mimicking VT, were not seen 
clearly in ECG. Magnet response should be mainly evaluated in 
runaway pacemaker cases. The magnet can be occasionally in-
effective or cause asystole in pacemaker dependency, as in our 
case. The battery should be urgently replaced or if there is an 
asystole response, the magnet should be applied along with a 
temporary pacemaker back up, as done in our case.

The old pacemaker implanted for our patient has been used in 
our country for a temporary period because of social security pol-
icies. The control of this pacemaker period is not possible as a 
result of the disappearance of manufacturer firms from marketing 
and impair or unavailability of control providers’ programmers. 

The problem with our case was the disruption of control. When 
making a choice between a pacemaker and ICD, which have vital 
importance in the treatment of patients, it is important to con-
sider reliable, sustainable, and technologically proven firms that 
provide technical support worldwide. Regional and local condi-
tions should also be considered. 

CONCLUSION

Runaway pacemaker may be rarely observed, particularly in the 
emergency unit. It should be considered in patients with a pace-
maker who present with wide QRS tachycardia. It can be easy to 
diagnose in patients with typical ECG or distinguishable spikes 
before QRS. On the other hand, runaway pacemaker should be 
considered in case tachycardia is similar to VT and there are re-
lapses despite recurrent DC VT. The problem should be solved 
by magnet response, a temporary pacemaker, or urgent battery 
replacement when required.

Informed Consent: Verbal informed consent was obtained from patient 
who participated in this study. 

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept - Ö.K., S.D.; Design - Ö.K., S.D.; Data 
Collection and/or Processing -Ö.K., E.A.; Analysis and/or Interpretation - 

Figure 1. a-e. ECG obtained on patient admission (a). ECG obtained after magnet placement (b). Irregular ventricular capture and spikes are noticed 
immediately after magnet removal (c). Image before replacement performed under the magnet (d). Possible depleted battery after removal (e)
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