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INTRODUCTION
The use of pacemakers and implantable cardioverter-defibrillators 

(ICDs) has become increasingly prevalent in the management of cardiac 
arrhythmias.1,2 However, with the increasing use of these devices, com-
plications arising from lead placement have become more common. 
One such complication is Twiddler Syndrome, a rare but potentially 
serious condition characterized by lead dislodgement and cessation of 
ventricular pacing. The condition is caused by the patient's repetitive 
manipulation of the pacemaker generator, leading to a change in the 
position of the leads.3 Other complications associated with pacemaker 
leads include lead dislodgement, phlebitis, myocardial perforation, and 
complete fragmentation of the pacemaker lead.4-6 These complications 
can cause significant morbidity and mortality, and it is crucial for clini-
cians to be aware of these potential complications to diagnose and treat 
them promptly.

The incidence of Twiddler Syndrome is estimated to be between 
0.3-3% of all pacemaker implanted patients.7 Although the prevalence 
of this condition is relatively low, it can have significant consequenc-
es if not promptly diagnosed and treated. The diagnosis of Twiddler 
Syndrome can be challenging as it is often asymptomatic and can 
present with a wide range of symptoms such as device failure, sensing 
disturbances, and atrial or ventricular arrhythmias.8 Therefore, it is 
important for clinicians to have a high index of suspicion in patients 
with pacemakers, especially those who have a history of manipulating 
their device. 

Early diagnosis and prompt treatment, such as lead repositioning or 
replacement, are crucial to prevent further complications and to ensure 
that the device continues to function properly. We present the case of 
a patient with an unusual presentation who was diagnosed with Twid-
dler syndrome.

CASE REPORT
A 72-year-old female patient with a history of coronary artery disease 

with stent placement, hypertension, hyperlipidemia, anemia, diabetes, 
atrial fibrillation, and paroxysmal atrial tachycardia presented to the 
clinic six weeks following the implantation of an automatic implantable 
cardioverter-defibrillator (AICD) with complaints of muscle spasms 
on her back and right side of the chest. The patient reported experi-
encing a thumping sensation from her back that radiated to the frontal 
side of her chest. On physical examination, it was noted that the muscle 

spasms occurred simultaneously with heartbeats and would cease upon 
laying in a supine position. The muscle spasms also were found to be 
fainter upon sitting upright and twisting the torso to the right. 

The patient denied dyspnea, palpitations, or syncope. She denied 
previous manual manipulation of her AICD. Vital signs were stable 
upon presentation. Electrocardiogram revealed a ventricular paced 
rhythm at a rate of 65 beats per minute (bpm). 

 Interrogation of the AICD revealed that the right ventricular (RV) 
lead was not sensing. The percentage of ventricular pacing was 0.2%, 
in comparison to 10% atrial pacing. P-wave sensing was detected at 
0.9 millivolts (mV) while an R-wave was not detected. Fluoroscopy 
confirmed that the RV lead was coiled around the AICD device and 
not placed in the right ventricle (Figure 1). Based on these findings, a 
diagnosis of Twiddler Syndrome was made. The patient underwent 
AICD system extraction, and an endocardial leadless pacing system 
was implanted. The post-operative course was uncomplicated.

Figure 1. Fluoroscopy shows the RV lead coiled around the AICD device. 
Abbreviations: AICD (automatic implantable cardioverter-defibrillator)

DISCUSSION
This case described a diagnosis of Twiddler Syndrome in a patient 

denying a history of manipulating their pacemaker generator. She pre-
sented with muscle spasms of the back and chest and was found to have 
a dislodged lead on physical examination. As the diagnosis was caught 
early, the AICD system was extracted, and a leadless pacing system 
was implanted. 

In Twiddler's syndrome, patients typically present with lead dis-
lodgement due to repetitive manipulation of the pacemaker generator.3 
This leads to migration of the leads and can result in various device 
malfunctions, including changes in pacing threshold or output, loss of 
capture, changes in sensing or pacing parameters, increase in battery 
consumption, pocket hematoma formation, and pain or discomfort at 
the implant site.2,9 The repetitive manipulation of the device causes 
stimulation of the ipsilateral phrenic nerve, resulting in pacing of the 
diaphragm and abdominal pulsation. Continued rotation of the leads 
also may result in stimulation of the brachial plexus and manifest as 
rhythmic arm.10 Although the patient denied any history of intentional 
device manipulation, unintentional or subconscious manipulation 
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presented with muscular spasms in the back and chest.

Patients with Twiddler's syndrome may experience symptoms 
related to the underlying heart condition that the device was implanted 
to treat, such as palpitations, shortness of breath, or chest pain.11 They 
also can develop severe symptoms such as syncope secondary to neuro-
logical etiology, as well as fatal cardiac arrhythmias due to lack of proper 
pacing. Therefore, it is important to counsel patients on how to manage 
their pacemaker properly and the potential risks of its malfunction. 

The diagnosis of Twiddler Syndrome can be challenging as it often 
is asymptomatic and can present with a wide range of symptoms.12 It is 
important for clinicians to have a high index of suspicion for this con-
dition in patients with pacemaker therapy, especially if they present 
with muscle spasms, chest or abdominal pain, or syncope. Furthermore, 
patients with a history of repetitive manipulation of their pacemaker 
generator should be monitored closely for the development of Twiddler 
Syndrome.3 The diagnostic workup for Twiddler's syndrome typically 
includes a combination of physical examination, medical history, and 
diagnostic tests. The healthcare professional will use a programmer 
or handheld device to interrogate the pacemaker or ICD and check its 
function, including battery status, pacing and sensing thresholds, and 
lead impedance. An electrocardiogram can be used to check for changes 
in heart rate or rhythm that may be related to the device manipulation. 
A chest x-ray can be used to check for displacement of the device or lead 
dislodgement. Other imaging studies such as computed tomography or 
magnetic resonance imaging can be used to check for displacement of 
the device or lead dislodgement, and to evaluate the extent of device 
manipulation.13-15

Variations of the syndrome have been reported in association with 
other devices such as implantable cardioverter-defibrillators and che-
motherapy infusion pumps.10,16 Risk factors for the development of 
Twiddler Syndrome include loose subcutaneous tissue, commonly 
found in elderly and obese patients, as this allows for the rotation of the 
pulse generator. To prevent manipulation of the device and lead migra-
tion, suturing the device to the fascia has been suggested as a preventive 
measure.10 

In addition to suturing the device to the fascia, other management 
options for Twiddler Syndrome include lead repositioning or replace-
ment, and in some cases, pacemaker extraction and replacement with 
a leadless pacing system.17 The patient in this case report underwent 
AICD system extraction and an endocardial leadless pacing system was 
implanted.

CONCLUSIONS
Twiddler Syndrome is a rare complication of pacemaker therapy 

that can be fatal if not promptly diagnosed and treated. The condition 
is characterized by lead dislodgement, which results in the cessation of 
ventricular pacing. The symptom presentation can be variable, making it 
challenging to diagnose. However, a high index of suspicion and further 
investigation are crucial to diagnose and treat this condition properly.
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