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Introduction
Left ventricular assist device (LVAD) is widely used for
some patients with end-stage heart failure who require cardiac implantable electronic devices (CIEDs).1 Successful
leadless pacemaker implantations have been reported with
no remote complications.2,3 However, electromagnetic interference (EMI) in patients with LVAD between the programmer head and leadless pacemaker during implantations has
also been reported, which could be solved by repositioning
the leadless pacemaker.4 Here, we report a case of EMI between the programmer head and the leadless pacemaker (Micra VR, Medtronic, MN) after conversion of the LVAD from
HeartMate (HM) II (Abbott, St. Paul, MN) to HM 3 (Abbott).
Speciﬁc programmer head positioning was required to successfully interrogate the pacemaker.

Case report
A 62-year-old male patient with end-stage heart failure due to
ischemic cardiomyopathy underwent cardiac resynchronization therapy and HM II implantation. The cardiac resynchronization therapy device had to be extracted owing to device
pocket infection. After extraction, the patient suffered from
bradycardia even with LVAD support. Because of device
infection5 and because the right ventricle pacing was hemodynamically tolerable,6 we decided to implant a leadless
pacemaker. The procedure was successfully performed, and
there was no interference in interrogating between the programmer head and pacemaker (pacing mode: VVI; ventricular sensing threshold: 2.7 mV; ventricular pacing threshold:
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KEY TEACHING POINTS
 Electromagnetic interference between cardiac
implantable electronic devices and the programmer
head with left ventricular assist device (LVAD) has
been reported, with various solutions.
 Turning off the pacemaker is preferred in case of
converting HeartMate (HM) II to HM 3 during the
surgery to avoid malfunction or inability to
interrogate the pacemaker.
 In case of leadless pacemaker interrogation
interference, positioning the programmer head at
the back of the patient can be useful to maintain a
distance from the LVAD to enable interrogation of
the pacemaker.

0.38 V / 0.24 ms; impedance: 520 ohms; and % pacing:
99.9%).
Despite having received antibacterial therapy, the patient
had a high fever after the procedure. Chest computed tomography revealed a ﬂuid surrounding the outﬂow duct of the
HM 2, and gallium scintigraphy showed accumulation at
the identical region. We concluded that the fever was due
to an infection at the outﬂow duct of HM II. Hence, we performed mediastinum irrigation of the area and converted
from HM II to HM 3. After the operation, we could not interrogate the pacemaker despite a thorough investigation of the
whole precordium with the programmer head. When the patient was able to sit upright, we positioned the programmer
head on the back of the patient at the opposite side to the
normal precordium, where we succeeded in interrogating
the pacemaker, which showed no change in the pacemaker
parameters. There was no EMI on the electrogram where
the interrogation was possible. The patient was afebrile for
2 months and underwent heart transplantation. The patient
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Figure 1 A: Chest radiograph with the leadless pacemaker and HeartMate (HM) II. B: Axial view of chest computed tomography. HM II is not in the same
plane as the leadless pacemaker. C: Chest radiograph with the leadless pacemaker and HM 3. D: Axial view of chest computed tomography with the leadless
pacemaker and HM 3. The blue circle indicates the presumed pacemaker programmable area, and the orange circle is the presumed LVAD EMI area. Black arrowhead: leadless pacemaker head; red arrowhead: HM 3.

provided written informed consent for publication of this
case report.

Discussion

To the best of our knowledge, this is the ﬁrst study to report a
conversion from HM II to HM 3 with a leadless pacemaker,
resulting in interference of the leadless pacemaker interrogation. EMI between CIEDs and the programmer head with
LVAD has been reported, with various solutions, such as
increasing the distance between the LVAD and CIED by extending the arm on the ipsilateral side of the CIED,7 using a
Faraday cage made with an iron pan to block the electromagnetic ﬁeld from the LVAD,8,9 and changing the rotation frequency of the LVAD under 1300 rpm or over 11,000 rpm to
elude the transmission radiofrequency rate of the programmer head when HM II is implanted.7
In the current case, the pacemaker could initially be interrogated at the normal precordium position when HM II was
implanted (Figure 1A and 1B). However, converting to
HM 3 shortened the distance between the leadless pacemaker
and the LVAD (Figure 1C and 1D), resulting in EMI between
the programmer head and the pacemaker. We could not use a
Faraday cage, as the device was in the heart, and the rotation

frequency could not be changed because the LVAD was HM
3, which operates between 3000 and 9000 rpm. Hence, we
decided to increase the distance between the programmer
head and the LVAD, while not changing the distance between the pacemaker and the programmer head. As the pacemaker was in the same horizontal plane as the HM 3
(Figure 1), we interrogated from the back of the patient,
maintaining the same distance as from the pacemaker to the
precordium, but increasing the distance from HM 3, which
we did successfully. As shown in Figure 2, only a narrow
range could be interrogated owing to subtle differences in
location. We presumed that this location was right outside
of the LVAD EMI distance and inside the pacemaker programmable distance (Figure 1D). According to the manufacturer’s instructions,10 the distance for interrogation with
Micra and the programmer head should be less than 12.5
cm, which was 12.2 cm to the back in the current case.
Although we were able to ﬁnally interrogate the pacemaker, we must take into consideration the possibility that
the interrogation may not be established. To avoid the leadless pacemaker being active even when it cannot be interrogated, turning off the pacemaker is preferred in case of
converting HM II to HM 3 during the surgery to avoid
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Figure 2 Photographs of the programmer head in slightly different locations. The color of the programmer head is green when interrogation is available (A) and
orange when it is unavailable (B–D).

malfunction or inability to interrogate the pacemaker. If interrogation is not achievable after the operation even from
various positions, a transvenous pacemaker or implanting a
new leadless pacemaker at the base of the right ventricle
and searching for a position where interrogation is available
should be considered, although the latter may be challenging.

Conclusion
Various EMIs are common in patients with LVAD. In case of
leadless pacemaker interrogation interference, positioning
the programmer at the back of the patient is useful to maintain
a distance from the LVAD.
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