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Abstract

Twiddler’s syndrome is a rare complication where a pacemaker or implantable cardioverter-defibrillator (ICD) is displaced with

or without patient manipulation of their device. There are reports on transvenous devices but a paucity of data on subcu-

taneous devices. A 50-year-old male with hypertrophic cardiomyopathy and non-sustained ventricular tachycardia underwent

subcutaneous-ICD (S-ICD) implantation for primary prevention. Remote device interrogation 4 weeks after device placement

reported a shock due to “ventricular fibrillation”. It also showed abnormal lead impedance. Chest X-ray showed lead was

dislodged and coiled around the pulse generator. Patient underwent lead revision and device replacement without further

complications.

Introduction

Twiddler’s syndrome refers to deliberate or unintentional twisting of the pulse generator in a device pocket
resulting in lead displacement. This will usually present as a malfunction of the pacemaker or ICD.1 Patients
may be asymptomatic or can present with a variety of symptoms including inappropriate shocks, failure to
capture, diaphragmatic contraction, pectoral muscle stimulation, or brachial plexus stimulation.2 In the past
50 years, twiddler’s syndrome with transvenous ICDs (TV-ICD) and pacemakers has been well-described
and thoroughly studied. However, there are limited data on twiddler’s syndrome with the S-ICDs. We report
a case of S-ICD twiddler’s syndrome and a review of the current perspective of twiddler’s syndrome.

Case presentation

The patient is a 50-year-old male with a past medical history of hypertrophic cardiomyopathy, non-sustained
ventricular tachycardia, and evidence of late gadolinium enhancement on MRI consistent with fibrosis. After
a shared decision-making discussion, he underwent implantation of S-ICD for primary prevention of sudden
cardiac death. Of note, the pulse generator was secured to the fascia with two 0-Silk sutures as part of
standard procedure and two non-absorbable, braided sutures were placed at the sub-xiphoid incision to
tie down the lead around the suture sleeve, and the lead was tunneled up along the sternum. During the
first follow-up visit 2 weeks post-implant, the S-ICD interrogation showed appropriate device function. Two
weeks later, remote monitoring reported one ICD shock due to an event categorized as ventricular fibrillation
(Figure 1). Interrogation demonstrated reduced R wave amplitude and an abnormal impedance of 7 ohms
during shock delivery. Patient reported no symptoms prior to the shock but was clapping hands to music
when it occurred. A chest X-ray revealed the S-ICD lead was dislodged and retracted, with coiling around
the generator in left lateral chest wall (Figure 2A and 2B) compared to the original post-implant position
(Figure 2C and 2D). Subsequently, the patient underwent lead revision and device replacement. To reduce
the risk of future dislodgement, during re-implantation, an incision was made near the expected position of
the tip of the ICD lead, which was then secured with 0-Silk to prevent dislodgment.
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Discussion

Twiddler’s syndrome is a rare complication of cardiac implantable electronic devices resulting in device
malfunction due to lead migration and dislodgement that was first described by Bayliss in 19681 Other
variants of “idiopathic lead migration syndrome”3 have been described including “reel syndrome” (in which
the lead is retracted along the generator, similar to a fishing reel), and “ratchet syndrome” (where the
suture sleeve acts as a unidirectional “brake”).” The incidence of twiddler’s syndrome reported in the
literature range from 0.07% to 2.69%.4, 5 The single most important risk factor for twiddler’s syndrome
is manual manipulation of the device by the patient3 although “iatrogenic” twiddler’s syndrome has also
been reported6. Advanced and younger ages, redundant skin, obesity, oversized pocket, and a history of
a psychiatric disorder (especially obsessive-compulsive disorder) are considered other possible risk factors.
2, 3, 7 A left pectoral implant and silicone-insulated electrodes are also more commonly seen in patients
developing twiddler’s syndrome.3

Although many cases of twiddler’s syndrome with transvenous pacemakers or ICDs have been reported,
S-ICD-related lead migration has only previously been reported in one pediatric case.8Compared to TV-
ICD, the S-ICD has been shown to have a lower rate of early lead displacement within 30 days of device
implantation (1% vs 2.7%), and lead malfunction (0% vs. 6.2%).9Additionally, complication rates of S-
ICD implants rapidly decline after the proceduralist’s first four implants and stabilize after 13 implant
procedures.10

Device malfunction as a result of twiddler’s syndrome can be potentially fatal due to undetected or
unsuccessful therapy for ventricular tachyarrhythmia. Routine workup for suspected cases of twid-
dler’s syndrome includes electrocardiogram, posterior-anterior and lateral chest X-ray, as well as device
interrogation.3Replacement of a new lead and repositioning of pulse generator are often required to fully
restore device function.

Studies have shown that certain surgical techniques can reduce the risk of twiddler’s syndrome in TV-
ICD placement, such as anchoring sutures to pectoralis fascia, antimicrobial pouches, and woven Dacron
pouches.11-13 It is also reasonable to implant the device sub-muscularly in patients with a high risk of
loose subcutaneous tissue, especially patients of advanced age, and those who are obese or female. Patient
education can be helpful but not completely effective, given manipulation of the device may be subconscious
and in some cases device migration may be spontaneous. 3 Considering that the mechanisms for twiddler’s
syndrome in TV-ICD can also be relevant for S-ICD leads, it is reasonable to infer that the aforementioned
strategies would also reduce the risk of S-ICD twiddler’s syndrome.

Conclusion

Twiddler’s syndrome can be a potentially dangerous, and even fatal, complication after ICD implantation,
not only with TV-ICDs but also involving S-ICDs. Therefore, it is of paramount importance to diagnose
and intervene early to avoid morbidity and mortality in these patients.

Key Teaching Points

• Twiddler’s syndrome refers to the deliberate or unintentional twisting of the pulse generator in a device
pocket resulting in lead displacement.

• It is of paramount importance to diagnose and intervene early to avoid morbidity and mortality in
patients with both transvenous and subcutaneous ICDs.

• Certain surgical techniques can reduce the risk of twiddler’s syndrome in TV-ICD placement, such
as anchoring sutures to pectoralis fascia, non-absorbable antimicrobial pouches, and woven Dacron
pouches. These same strategies may be effective with S-ICDs.
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Figure 1. Electrogram showing inappropriate shock after device dislocation.
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Figure 2. (A) and (B) Anterior-posterior and lateral Chest X-Rays showing subsequent lead dislodgement;
(C) and (D) Anterior-posterior and lateral Chest X-Rays after initial implantation; Tip of lead indicated by
red arrow. Note that the pulse generator is in a different orientation in the pocket compared to the original
implant.
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