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This is the first report of the management of a patient with cardiac resynchronization therapy using leadless

biventricular pacing. Successful retrieval of a 4-year-old Micra transcatheter pacing system (TPS) and reimplantation

of a new Micra TPS prevented device-to-device interactions from multiple pacing devices in the right ventricle.

(Level of Difficulty: Advanced.) (J Am Coll Cardiol Case Rep 2020;2:2249–52) © 2020 The Authors. Published by Elsevier

on behalf of the American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
T he Micra transcatheter pacing system (TPS)
(Medtronic, Minneapolis, Minnesota) is a
clinically effective alternative to transve-

nous pacemakers for single-chamber ventricular
EARNING OBJECTIVES

To understand the retrieval procedure of a
long-standing implanted Micra transcatheter
pacing system.
To discuss the safety and feasibility of the
reimplantation of a new leadless cardiac
pacing device immediately after retrieval of
the old device.
To describe the first report of the manage-
ment of a patient with completely leadless
CRT, combining a leadless right ventricular
pacemaker and a wireless ultrasonic LV
endocardial pacing system.
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pacing (1). Although abandonment of the TPS at the
end of its life is recommended, its retrievability is a
critical management strategy in specific scenarios.
However, there are no detailed studies of the safety
and feasibility of retrieving and replacing a long-
standing implanted Micra TPS.

In this case study, we describe the retrieval of a
long-standing implanted Micra TPS 4 years after
initial implantation and the reimplantation of a new
Micra TPS immediately after retrieval of the old de-
vice. The patient previously underwent device im-
plantation with a leadless endocardial left ventricular
(LV) pacing system (2), thereby allowing the imple-
mentation of completely leadless cardiac resynchro-
nization therapy (CRT) combined with right
ventricular pacing using the Micra TPS. To the best of
our knowledge, this is the first case report of the
successful management of a Micra TPS that has
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FIGURE 1 Intracardiac Echocardiogram Imaging of the Micra

Transcatheter Pacing System

ABBR EV I A T I ON S

AND ACRONYMS
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reached the end of its life in a patient with
leadless CRT.

PAST MEDICAL HISTORY

A 79-year-old patient with a history of
complex cardiac surgery (mitral and
tricuspid valve annuloplasty) underwent
Courtesy of Medtronic, Minneapolis, Minnesota.
implantation of a Micra TPS to treat permanent
atrial fibrillation with a slow ventricular response.
After 2 years of dominant ventricle pacing, LV
function deteriorated to 25%; therefore, we sug-
gested CRT. Because of the technical failure of
transvenous LV pacing, a wireless LV endocardial
pacing system (WiSE-CRT System, EBR Systems,
Sunnyvale, California) was implanted (2). Following
the induction of the leadless biventricular pacing
therapy, the LV ejection fraction improved to 60%.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of systolic heart failure
includes pacemaker syndrome caused by right ven-
tricular pacing, coronary artery disease, and
cardiomyopathy.

INVESTIGATIONS

The electrocardiogram revealed biventricular pacing,
and the QRS complex width was 120 ms.

HISTORY OF PRESENTATION

At 4 years after initial implantation of a Micra TPS,
the patient was admitted for elective retrieval and
reimplantation of a new Micra device as a result of
battery depletion. Written informed consent was ob-
tained from the patient after providing a clear
explanation of the basic principle of the possibility of
retrieval or abandonment of the Micra TPS.

MANAGEMENT

The retrieval catheter system was inserted through
the right femoral vein accessed using a 23-F Micra TPS
sheath (Medtronic). Given the lack of a dedicated
system for Micra TPS retrieval, we used the regular
delivery catheter system for Micra TPS implantation.
The device was clearly visualized using a 10-F intra-
cardiac echocardiography catheter (AcuNav Siemens-
Acuson, Inc., Mountain View, California) (Figure 1). A
single-loop 7-mm snare wire (Amplatz Goose Neck
Microsnare, ev3 Inc., Plymouth, Minnesota) was
inserted through the Micra delivery catheter. By us-
ing the advanced snare, the system’s distal cone was
deployed around the proximal retrieval feature of the
Micra TPS. After coaxial alignment between the snare
and the retrieval feature was confirmed using multi-
plane fluoroscopy, the snare was closed and locked
around the proximal retrieval feature of the Micra
TPS. Once the snare was closed, the snare loop was
tightened to hold the device firmly, providing tension
on the snare along with a countertraction force from
the distal cone that resulted in the release of the tines
from the myocardium. Then, the Micra TPS and the
delivery catheter were withdrawn into the introducer
sheath and were removed from the body (Figures 2A
to 2F). The patient received a new pacing device
immediately after attempted device retrieval. The
reimplantation of a new Micra TPS was successful,
and the satisfactory electrical parameters were
recorded. The fluoroscopic time during the retrieval
procedure was 12 min. No procedure-related adverse
device events occurred during the retrieval attempts
or the reimplantation procedure.

DISCUSSION

To the best of our knowledge, this is the first case
report of the successful management of a Micra TPS at
the end of its battery life in a patient with leadless
CRT. We identified the following 2 crucial clinical is-
sues: 1) the long-standing implanted Micra TPS was
retrieved safely; and 2) implanting a new leadless
cardiac pacing device immediately after retrieval of
the old device could be a safe and feasible strategy.

First, although there is no dedicated system for the
retrieval of a long-standing implanted Micra TPS,
retrieval can be safely performed with currently
available tools. The retrievability of an implanted



FIGURE 2 Fluoroscopic Views of Leadless Pacemaker Retrieval

(A) The system’s distal cone is positioned at the proximal aspect of the device. After snare advancement, the catheter is deployed around the proximal retrieval feature

of the Micra transcatheter pacing system (TPS). (B) The snare is engaged and locked around the retrieval feature the Micra TPS. (C and D) After engaging the snare, the

distal cone is docked and crossed over the Micra TPS. (E) Tension on the snare along with countertraction from the distal cone results in the release of the tines from the

myocardium, and the Micra TPS is withdrawn from the patient’s body. (F) Reimplantation of a new Micra TPS is performed immediately after retrieval. *Left ventricular

electrode of WiSE (EBR Systems, Sunnyvale, California); †transmitter; §battery pack. AP ¼ anteroposterior; RAO ¼ right anterior oblique.
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Micra TPS has several clinical implications, including
the possibility for elective reimplantation of a new
Micra TPS and reductions in the risk of potential
device-to-device interactions and long-term risks of
multiple devices implanted in the right ventricle.
Notably, this patient had indications for CRT by
leadless biventricular pacing. Therefore, ventricular
arrhythmias caused by device-to-device interactions
from multiple devices in the right ventricle could
affect the CRT response and cardiac function.
Because of the successful retrieval of the 4-year-old
Micra TPS, we avoided the unpredictable effects
caused by the presence of multiple pacing devices in
the right ventricle.

Second, reimplantation of a new leadless pacing
device after retrieving the Micra TPS could be a safe
and feasible strategy for the management of patients
with a Micra TPS whose battery life is ending or in
patients requiring device replacement for other rea-
sons. Reimplantation of a new Micra TPS after
retrieval may be preferable over traditional trans-
venous device systems because a leadless pacemaker
can prevent transvenous lead- and pocket-related
complications. Furthermore, limiting the procedure
to only 1 puncture at the right femoral vein for both
retrieval and reimplantation procedures is
advantageous.

Two approaches can be used for Micra TPS retrieval
(3). Both require femoral venous access with the
insertion of a Micra TPS introducer sheath. The next
step involves advancing the snare and an integrated
protectable sleeve using either a Micra delivery
catheter or a steerable sheath. The differences be-
tween these 2 approaches are the acceptable snare
size and the ability to apply a contraction force to
detach the Micra TPS from the myocardium. It is
easier to snare the retrieval feature using a steerable
sheath because this allows the use of a 20-mm loop
diameter snare. The Micra delivery catheter accom-
modates only a 7-mm diameter snare; however, it
enables the operator to provide true contraction by
using the device’s distal cone. Another limitation of
the steerable sheath is that because of its small
diameter, the Micra TPS cannot be withdrawn into the
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steerable sheath. In our case, we used the Micra de-
livery system and a 7-mm loop diameter snare for the
retrieval procedure. Although the snare size was
small, it was sufficient to catch the proximal retrieval
feature of the Micra TPS.

To summarize, it is feasible to retrieve a long-
standing implanted Micra TPS safely and immedi-
ately reimplant a new Micra TPS. These findings may
alleviate the concern of potential interactions among
multiple intracardiac devices in patients with a long
life expectancy and could lead to the more wide-
spread use of the Micra TPS. A worldwide Micra TPS
registry should be implemented, and future studies
addressing the retrieval of long-standing implanted
Micra TPS devices should be undertaken to elucidate
its safety and efficacy further.

FOLLOW-UP

The patient has been followed up uneventfully for
more than 1 year after Micra TPS retrieval and reim-
plantation. The LV ejection fraction has been main-
tained at 65%, and no symptoms of heart failure have
been observed.
CONCLUSIONS

The retrieval of a long-standing implanted Micra TPS
can be safely performed, thus indicating the possi-
bility of its safe and elective replacement with a new
leadless cardiac pacing device.
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