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Twiddler's syndrome in children: an unusual
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Figure 1 Case 1. Chest x rayfilm showingfractured
endocardial pacing lead (arrow) (A). Close up ofsame
film showing knot (arrow) behind the pacemaker generator
(B). Proximal part oflead with many twists after removal
(C).

Abstract
Mechanical causes of pacemaker failure
are well recognised. Twiddler's syndrome
leading to pacemaker failure has been
previously recognised in adults, but there
have been no published reports of its
occurring in children. Two cases leading
to failure of the pacing system are
reported. In the first twiddling led to
fracture of the lead and in the second it
led to displacement of the lead from the
heart. Children may be more susceptible
to twiddler's syndrome because they have
thinner subcutaneous tissues, making
leads more accessible, and their compre-
hension of the consequences may be
poor.

(Br Heart j 1995;73:190-192)

Keywords: pacemaker failure, twiddler's syndrome,
children.

Mechanical causes of pacemaker failure are
well recognised. Fractures of the lead or dam-
age to the insulation can lead to pacemaker
malfunction with potentially serious conse-
quences in both children and adults. We
report two cases of pacemaker failure due to
twiddler's syndrome' in children, a previously
unrecognised group of twiddlers.

CASE 1
A 5 year old boy was admitted with a short
history of intermittent dizziness and syncope.
He had been born in 1987 with severe coarc-
tation of the aorta, a bicuspid aortic valve, and
a malalignment ventricular septal defect,
which were all repaired in infancy. He subse-
quently developed significant midcavity right
ventricular outflow obstruction and severe
subaortic stenosis. After surgical relief of the
left ventricular outflow obstruction by a septal
myectomy, he developed intermittent com-
plete atrioventricular block. A transvenous
endocardial pacing system was therefore
inserted. A unipolar, tined, steroid tipped lead
(Medtronic 4023, Medtronic, Minneapolis,
USA) was positioned in the right ventricular
apex. At implantation the threshold was 0-3 V
at a pulse width of 0 5 ms. A Microminix
(Medtronic) VVI unit was attached and
implanted in a left prepectoral pouch.
Satisfactory pacemaker function was con-
firmed at regular checks over 18 months.

At this admission he had a heart rate of 100
beats per minute. The pacemaker lead was
palpable subcutaneously as a knot in the left
deltopectoral groove. An electrocardiogram

190

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.73.2.190 on 1 F
ebruary 1995. D

ow
nloaded from

 

http://heart.bmj.com/


Twiddler's syndrome in chddren: an unusual cause ofpacemakerfailure

Figure 2 Case 2.
Chest x rayfilm showing
lead in concentric rings
around pacemaker
generator.

showed sinus rhythm with first degree atrio-
ventricular block (PR interval 190 ms). There
were dissociated pacing artifacts at a rate of
75 per minute. A chest x ray film showed that
the pacemaker lead was fractured (figure la),
and close to the box there was a knot (figure
lb). At the time of replacement the proximal
part of the old lead was both fractured and
knotted (figure lc).

CASE 2

A 13 year old girl was referred with twitching
of the left arm. She had been bom with
Turner's syndrome, congenital complete
atrioventricular block, and pulmonary steno-
sis. An epicardial pacing system had been
inserted when she was 2 years old and been
replaced with an endocardial system when she
was 13, one month before presentation. The
endocardial system consisted of a tined bipo-
lar ventricular lead (Medtronic 4024) inserted
through the left subclavian vein and con-
nected to a Legend II (Medtronic) VVIR
pacemaker generator sited in a left prepectoral
pouch. Examination showed that her arm was

twitching 90 times a minute, corresponding to
the programmed rate of the pacemaker. An
electrocardiogram confirmed complete atrio-
ventricular block. A chest x ray film showed
the pacemaker to be surrounded by concen-
tric rings of the pacing lead (figure 2), the
entire lead being in the left upper chest. The

girl denied any manipulation of either the
pacemaker or the lead. Successful reimplanta-
tion of the same lead was performed.

Discussion
We report two cases in which the patient's
manipulation of a pacing lead was the likely
cause of failure of the pacemaker system. In
the first case twiddling of the lead led to knot-
ting and fracture; in the second repeated
twisting of the generator in a clockwise direc-
tion pulled the lead out of the heart and
wrapped it around the generator in the left
prepectoral pocket. Fortunately, in neither
case did this have serious consequences.

Careful examination in both cases gave an
indication of the cause. The knot was palpable
subcutaneously in the first, and twitching of
the arm in the second was suggestive of elec-
trical stimulation of the pectoral muscles.

Pacemaker twiddler's syndrome has been
recognised since 1968 with the report of
Bayliss et al.I Several authors have reported
similar cases.2' We have found no reports of
the syndrome occurring in children. Lead fail-
ure remains an important, if rare cause of
pacemaker failure. Till et al reported two cases
of lead fracture in 24 young children with an
endocardial pacemaker system; fracture was
due to corrosion in one case and of unknown
cause in the second.4 Ector et al reported six
fractured leads in 14 children having multiple
systems over 16 years but did not record the
causes.5

Previous work has shown that helically
wound leads are more flexible and resistant to
fractures than are straight ones.6 The mechan-
ical stresses in a helical pacing lead relates to
several factors, and modem leads optimise
design features aimed at minimising these
stresses. The use ofplatinum alloys with better
shear modules and shear stress characteristics
and of smaller diameter wires with increased
radius of the helical turns increase lead flexi-
bility.
The site of insertion of the wire into the

generator is recognised as a point of critical
stress, so the silicon lining in modem leads is
thicker at that site. Placing a coil of the lead
around the generator also reduces this local
stress.
Modem leads do not kink. A determined

twiddler, however, will be able to exert
stresses that leads are not designed to with-
stand. A lead that has been in place for some
time and is likely to be fixed by fibrous adhe-
sions will be more likely to fracture as a result
of twiddling, as in our first case. Leads that
have not had time to embed will be more
likely to displace from the heart before they
fracture, as in our second case.

Children may be more at risk of twiddler's
syndrome. Their understanding of the possi-
ble consequences of twiddling may be poor
and access to the generator and lead is easier
because they have thinner subcutaneous tis-
sue. Recognition of the possibility of twid-
dler's syndrome as a cause of lead fracture or
pacemaker failure is important. It is of interest
that in most reported cases, patients denied
twiddling even when it was witnessed by
medical staff.45 This suggests that it is a sub-
conscious habit. Simple admonition might be
insufficient to stop it and, if recurrent, a more
detailed psychological approach such as
behavioural therapy might be warranted.
There were severe social problems in the first
case, the behaviour probably being a sub-
conscious habit rather than a deliberate act.
In recurrent cases an epicardial system
would reduce the child's access to the pace-
maker and its lead. The use of a screw in
electrode might be worth considering at the
time of replacement, although in the second
case it was possible to reimplant the original
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lead. Another option would be the method
advocated by Gillette et al of burying the pac-
ing box under the pectoral muscle.7 More
simple options would be better education of
patients and parents and more supervision by
parents.
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