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SHORT CASES IN CARDIOLOGY

Defibrillator twiddler's syndrome: a rare cause of
implantable cardioverter-defibrillator failure
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Manipulation of the implantable cardioverter-
defibrillator (ICD) generator may cause lead
fracture, lead dislodgement, and insulation
breaks. All these defects can result in spurious
shocks being given. In this report we present a
case of defibrillator twiddler's syndrome that
resulted in the near inability to terminate ven-
tricular fibrillation.
The patient was a 57 year old man with a

cardiomyopathy who had had ICD implanta-
tion a year before for ventricular fibrillation. A
non-thoracotomy lead system consisting of
two superior vena cava coils and a right ven-
tricular screw-in lead were used. The genera-
tor was implanted subcutaneously over the
rectus fascia below the left subcostal area. The
postoperative course was uneventful and a
chest x ray before hospital discharge revealed
no changes in lead position (fig 1A). A subcu-
taneous patch was subsequently explanted
owing to an infection. Repeat testing showed
that defibrillation thresholds were adequate
when the transvenous lead system alone was
used.
One year later symptoms of congestive heart

failure developed. During treatment with ves-
narinone he developed ventricular fibrillation

which could not be terminated until a third 34
J shock from his ICD was delivered. Chest x
ray showed that the lead in the innominate
vein had migrated out of the vasculature and
into the subcutaneous tissue, and the lead at
the junction of the superior vena cava and
right atrium (RA) was now in the innominate
vein. The right ventricular lead had developed
a loop within the RA (fig 1B). Surgical explo-
ration of the pulse generator pocket confirmed
the fluoroscopic findings of twisted and coiled
defibrillator leads.

This case illustrates a rare, but potentially
fatal consequence of patient manipulation of
an ICD generator. Defibrillator twiddler's syn-
drome was first reported in 1984.1 Like pace-
maker twiddler's syndrome, described by
Bayless et al,' the mechanism is thought to be a
capstan effect produced by rotating the pulse
generator in a capacious pulse generator
pocket. Rotation of the pulse generator results
in traction on the leads which can eventually
dislodge or fracture the lead.

Although most patients who present with
pacemaker or ICD twiddler's syndrome deny
conscious manipulation of the pulse generator,
they often have local discomfort or a sensation
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(A) Pre-discharge chest
x ray confirming position
ofICD leads. Black arrow
indicates right ventricular
lead and white arrows
indicate superior vena
cava and innominate vein
leads. (B) Chest x ray
showing the change in lead
position. See textfor
details.
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that the generator is moving or flipping around
within the subcutaneous pocket. The location
of most ICD generators may promote subcon-
scious manipulation. If the generator is placed
too high in the abdomen, the patient may push
the generator away from the ribs, inadvertently
rotating it each time. A report of pacemaker
twiddler's syndrome in a dog3 and a recent
report of three cases of "spontaneous" coiling
of pacemaker leads4 raise the possibility that
manipulation may not be responsible in some

instances. The density of the generator may

contribute to this process.5 There is no corre-
lation with the type of ICD generator used in
the various reported cases of ICD twiddler's
syndrome. The eventual development of
smaller, lighter, and less dense ICD pulse gen-
erators may help resolve some of these difficul-
ties.

This is one of the first cases of ICD twid-
dler's syndrome to be described in a patient
with a completely transvenous, non-thoraco-
tomy lead (NTL) system. In our case, the RV
lead was a screw-in type, and did not become
dislodged from the ventricle, but the traction
on the lead resulted in a loop being formed in
the right atrium. The freely floating leads in
the superior vena cava and innominate vein

migrated out of position despite being secured
appropriately at the site of venous access. It is
well known that slight changes in lead posi-
tion, by altering the defibrillation vector, can
dramatically affect the defibrillation threshold.
Because of these observations, twiddling may
be more likely to lead to lack of device efficacy
in NTL systems than in thoracotomy systems.
It also seems likely that even if twiddling is less
common in NTL systems, mortality from this
syndrome is likely to be higher if the same 10 J
safety margin for defibrillation threshold is
used as the standard for implanting NTL sys-
tems. Routine testing of NTL ICDs seems to
be warranted in all patients in whom x ray
examination shows slight changes in lead posi-
tion, because there are as yet no known effec-
tive techniques to prevent the syndrome.
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