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Introduction
Ratchet syndrome [1] is caused by a rare malfunction of an 

implantable device.

In this case, abnormal lead images, such as the images observed 
in twiddler syndrome [2], and reel syndrome [3], were first noted on 
imaging over the left breast 1 month and 13 months after pacemaker 
implantation, respectively. We believe that the dislodgement was due 
not only to the traction force caused by either rotation of the longer 
axis or rotation around the shorter axis of the generator but also to the 
complex force, including a ratchet-like mechanism.

Case report
An 83-year-old female presented with a chief complaint of 

dizziness. She had a history of geriatric depression and delirium. A 
dual-chamber (DDD) pacemaker was implanted into her left breast 
for sick sinus syndrome (Figure 1A). After 6 months, a change in the 
position of the atrial lead was observed on chest X-ray (Figures 1B 
and 1C). Interrogation of the pacemaker revealed atrial sensing and 
pacing failure. The pacemaker’s generator could be manually rotated 
easily by 180°toward the longer axis within a subcutaneous pocket. The 
patient revealed that she had been repeatedly rotating the generator 
herself because she was nervous about the area where the pacemaker 
was implanted. Fortunately, the ventricular lead did not experience 
sensing and pacing failure. Therefore, we continued to monitor the 
device over time after changing the pacemaker settings to VVI-mode. 
After 13 months, dislodgement of the ventricular lead could also be 
observed. Therefore, we implanted another pacemaker into the right 
breast. At that time, almost all of the atrial lead was stored in the pocket 
(in a reel-like manner) (Figure 1D). Next, at the patient’s insistence, the 
DDD pacemaker in the left breast was removed. The fixation between 
the generator and the greater pectoral muscle was not removed and no 
loosening was noted. The subcutaneous pocket was not large, but the 
subcutaneous tissue was sparse, and thus, the surrounding tissue did 
not cover the generator, providing great mobility within the pocket.4 
Therefore, the generator could have rotated easily around the fixed 
portion (Video 1). 

Discussion
In most cases, the type of dislodgement is categorized only by the 

lead form at the time of removal because a pacemaker is removed when 
dislodgement of the lead or pacemaker malfunction is observed. In 
this case, even after atrial lead dislodgement, because the ventricular 

Abstract
As we reviewed the leads shape transition on chest X-ray, a “twiddler syndrome-type of lead image” was noted, and a couple of months after, a “reel syndrome-type 
of lead image” was observed. Therefore, we would argue that some cases where dislodgement is observed cannot accurately be categorized as either these syndromes. 
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Figure 1. (Video 1) We greatly manipulated the generator from the outside prior to the 
pacemaker removal surgery. Despite this handling of the pacemaker, the leads did not move 
a significant amount, even though they did drop out from the cardiac muscle (13 months 
later).
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lead was still functioning, we were able to follow the transition of 
the ‘twist’ and ‘rolling-in’ of the lead on chest X-ray over for several 
months. Like the well-known previously reported cases [1,2,4], such a 
case could be caused only by rotation around the longitudinal axis or 
an external force causing rotation around the horizontal axis rotation. 
However, in this particular case, it was confirmed that fixation between 
the generator and the greater pectoral muscle was not loosened in the 
left generator removal surgery. Therefore, it is difficult to determine 
whether the traction was caused only by the external generator’s 
repeated longitudinal axis rotation or by the horizontal axis, i.e., 
rotated by the patient herself. In addition, the atrial lead coming out 
previously (6 months later) had no laxity at the fixation point by the 

sleeve. Meanwhile, the ventricular lead coming out later (13 months 
after) had a slight laxity of the sleeve [4]. As the lead shape transition 
on chest X-ray was being reviewed, it must be noted that, after a certain 
period of traction force around the longitudinal axis, the traction force 
on the horizontal axis was applied to the lead and that a ratchet-like 
mechanism could also have been added. Therefore, we concluded 
that these complex forces would have worked together in a composite 
manner. Furthermore, the force that was pulling the lead may have 
been caused by the patient ‘actively’ exerting force from outside herself 
[5], or by ‘passively’ exerting force by the swinging of her breast and 
changing of her posture or, in some cases, by a combination of those 
factors. Therefore, as it is difficult to accurately categorize all cases into 
three types of syndrome, I would like to propose that the syndrome be 
generically called ‘Late dislodgement syndrome’.
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Video 1. We greatly manipulated the generator from the outside prior to the pacemaker 
removal surgery. Despite this handling of the pacemaker, the leads did not move a significant 
amount, even though they did drop out from the cardiac muscle (13 months later).
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