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1. Case

An 89-year-old woman underwent a leadless pacemaker (Micra
TPS, Medtronic Inc, Minneapolis, MN) implantation because of
iatrogenic transient atrioventricular block after a percutaneous
transcatheter aortic valve replacement. According to the computed
tomography analysis, no obstructed veins or venous anomalies
were found. This patient had a relatively small right heart, with a
right atrium (RA) of 30 ml and right ventricle (RV) of 78 ml.
Moreover, this patient's heart was rotated in the counterclockwise
direction, and we could not see the heart's apex tangentially
without a shallow left-anterior-oblique view (left-anterior-oblique
20�) (Fig. 1A and B). However, the first deployment allowed the
Micra TPS to be implanted on the RV mid-septum. The electrical
parameters were also stable after the tug test: the pacing threshold
was 0.25 V at 0.24 ms, RV sensing 5.2 mV, and impedance 490 U.
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Those measurements were comparable to those obtained before
the tug test. During the fluoroscopy examination, two out of four
tines seemed to be engaged in the RV. Although the pacing
impedance was relatively low, the pacing threshold was stable and
no migration of the Micra TPS was observed on the fluoroscopy
images. Thus, it was decided to consider the release was good. After
pulling the tether very gently, no changes in the electrical param-
eters or device position were observed and we concluded the
operation (Fig. 2A and B).

The day after the Micra TPS implantation, an electrocardiogram
showed non-captured pacing impulses and the Micra TPS electrical
evaluation revealed no capture regardless of the output voltage. A
chest radiograph demonstrated the migration of the Micra TPS
(Fig. 2C and D). No pericardial effusion was observed on the
echocardiography. Fortunately, the patient was asymptomatic
thanks to her escape beats.

An attempt at the device retrieval was performed 3 days after
the index implant. The Micra TPS interrogation just before the
procedure indicated that the RV sensing was 4.6 mV and that the
pacing impedance had dropped to 360 U.

An Atrieve snare (ArgonMedical, Frisco, Texas, USA) was used to
capture the proximal end of the Micra TPS and engage it (Fig. 3A).
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Fig. 1. Three-D cardiac CT reconstruction images of the right heart in the right anterior oblique 40� (A) and left anterior oblique 20� (B) views.
CT ¼ computed tomography; LV ¼ left ventricle. RA ¼ right atrium; RV ¼ right ventricle.

Fig. 2. Fluoroscopic images in the RAO (A) and LAO (B) views during the Micra TPS implantation. The chest radiograph in the PA (C) and RL (D) views shows the migration of the
Micra TPS.
LAO ¼ left anterior oblique; PA ¼ posterior-anterior; RAO ¼ right anterior oblique; RL ¼ right-left.
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Despite constant traction, the Micra TPS failed to pull out from the
myocardium. Conversely, by applying a pushing force, the Micra
TPS was successfully extracted, and the entire system was pulled
out in one piece (Fig. 3B and C). During the same procedure, a new
transvenous dual-chamber pacemaker was successfully implanted.

Even in retrospect, we believe it would have been difficult to
have anticipated such a device migration because of the quite good
pacing threshold during the implantation.
2. Discussion

An insufficient tine insertion into the trabecular tissue of the RV
131
may be the cause of a sudden rise in the pacing threshold and
device migration [1], nevertheless, the electrical measurements at
the time of the implantation and visualization of the tine migration
with heartbeats may not allow for a diagnosis. In this case, fluo-
roscopic checks and an evaluation of the electrical parameters were
performed before and after the removal of the delivery catheter and
23 French sheath at the time of the implantation of the Micra TPS.
In particular, the pacing threshold was consistently 0.25 V/0.24 ms.
However, the electrical parameters and radiographs showed that
the Micra TPS was not sufficiently fixed to the trabeculated tissue
only on the day after the implantation.

A previous study demonstrated that optimal pacing thresholds



Fig. 3. A: A single loop retrieval snare entrapped the retrieval feature at the proximal end of the Micra TPS.
B: The Micra TPS was successfully extracted by applying a pushing force.
C: The captured device was subsequently withdrawn via the Micra TPS introducer sheath.
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of & 1 V during the Micra TPS operation likely do not require
repositioning.

However, the pacing impedance after the fixation has been re-
ported to predict an increased pacing threshold during the follow-
up period.

Kiani et al. showed that a pacing impedance of <800 U at the
time of the implantation was associated with an increased capture
threshold at 12 months [2]. Other reports have indicated that a
pacing impedance at the time of the implantation of >600 U or
660U is a predictor of an acceptable threshold [3,4]. In this case, the
low impedance (490 U at the time of the implantation) may have
indicated poor contact of the Micra TPS with the myocardium.
Furthermore, this patient had a counterclockwise rotation of the
heart. That may have led to difficulty in placing the Micra TPS
perpendicular to the RV myocardium. In this case, right ven-
triculography was not performed. Recently, the technique of right
ventriculography via a contrast injection under fluoroscopy has
been used to place the pacing lead tip in the RV septum. That may
help us to place the Micra TPS on the RV septum [5]. Furthermore, a
previous study showed that a mid-septal implantation of the Micra
TPS has advantages in terms of the surgical safety and a narrower
paced QRS duration than an implantation in the RV apex [6].
Therefore, during the Micra TPS operation, paying attention to not
only the pacing threshold but also the pacing impedance and right
ventriculography to guide the Micra TPS implantation may be a
useful method, especially for patients with specific cardiac
anatomical variations such as a counterclockwise rotation observed
in routine clinical practice. On the other hand, multiple de-
ployments have a potential risk of causing devastating complica-
tions [7]. Implanters should decide on the treatment strategy by
balancing the potential for the device to become dislodged again
with the risk of cardiac complications.
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