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Pericardial effusion caused by accidently
placing a Micra transcatheter pacing system
into the coronary sinus

Xueying Chen', Jingfeng Wang', Yixiu Liang, Yangang Su ® and Junbo Ge

Abstract

Background: Leadless pacemaker has been acknowledged as a promising pacing strategy to prevent pocket and
lead-related complications. Although rare, cardiac perforation remains a major safety concern for implantation of
Micra transcatheter pacing system (TPS).

Case presentation: A 83-year-old female with low body mass index (18.9 kg m™2) on dual anti-platelet therapy,

was indicated for Micra TPS implantation due to sinus arrest and paroxysmal atrial flutter. The patient developed mild
pericardial effusion during the procedure since the delivery catheter was accidentally placed into the coronary sinus

for several times. Cardiac perforation with moderate pericardial effusion and pericardial tamponade was detected 2 h
post-procedure. The patient was treated with immediately pericardiocentesis and recovered without further invasive

therapy.

therapy.

Conclusion: Pericardial effusion caused by accidently placing a delivery catheter into the coronary sinus is rare
but should be carefully considered in Micra TPS implantation, especially for those with periprocedural anti-platelet
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Introduction

Recently, leadless pacemaker has emerged as a new pac-
ing strategy to avoid pocket and lead-related complica-
tions as compared with conventional pacemaker [1].
However, though the incidence of major complications
was demonstrated to be low to 1.51% in Micra transcath-
eter pacing system (TPS) (Medtronic, Minneapolis, MN,
USA) [2], cardiac perforation remains a major safety con-
cern with the incidence of about 0.13-1.3% in studies [2,
3]. Herein, we presented a case of cardiac perforation
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with pericardial tamponade caused by accidently placing
the delivery catheter into the coronary sinus.

Case presentation

A 83-year-old female (height, 148 cm; weight, 41.5 kg;
body mass index, 18.9 kg-m~2) suffered from sinus arrest
of 5 s with paroxysmal atrial flutter and was admitted to
our hospital for leadless pacemaker implantation. The
patient received percutaneous coronary intervention
with 2 stents implantation 1 month before admission and
dual anti-platelet therapy of aspirin (100 mg/day) and
clopidogrel (75 mg/day) were continued to the proce-
dure day. During the procedure, the patient was received
intravenous heparin 50u/kg before Micra TPS was intro-
duced into the right femoral vein. Then the delivery cath-
eter was directed across the tricuspid valve but it was
accidently performed into the coronary sinus for several
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times. The device cup was advanced into the posterior
branch of coronary sinus as confirmed by angiography
(Fig. 1)(Additional files 1, 2). Simultaneously, pericardial
effusion was detected at the left anterior oblique view
(Fig. 1B, C). The delivery catheter was immediately pulled
back to the right atrium. The patient was asymptomatic

Fig. 1 Angiography showing Micra TPS placing into the coronary
sinus: A At poster-anterior view; Pericardial effusion (arrow) at left
anterior oblique view for the first attempt (B) and the second attempt
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and remained hemodynamically stable (blood pres-
sure 134/76 mmHg). After adjusting the direction of
the catheter, it was finally successfully performed into
the right ventricle and Micra leadless pacemaker was
deployed at the apex of right ventricle (Fig. 2) with sta-
ble pacing parameters (R wave amplitude, 9 mV; thresh-
old, 0.38 V/0.24 ms; impedance, 1000Q)). The patient’s
condition remained stable until 2 h post-procedure, she
was found pericardial tamponade with blood pressure
dropped to 75/58 mmHg and heart rate increased to 96
beats per minute. Medium amount of pericardial effu-
sion mainly distribution around the posterior wall of
left ventricle was confirmed by echocardiogram (Fig. 3).
The patient was emergently received pericardiocente-
sis and drainage of 270 ml bloody fluid. The symptoms
were immediately relieved with blood pressure rise to
130/80 mmHg. Her dual anti-platelet therapy was sus-
pended until no evidence of distinct pericardial effusion
was detected after the drainage tube removal. Although
no definite evidence was announced for application of
rivaroxaban 5 mg in preventing embolic events, aspi-
rin (100 mg/day) and rivaroxaban (5 mg/day) were ini-
tially prescribed afterwards concerning balance between

Fig. 2 The images showing the location of Micra leadless pacemaker:
A. After deployment at right anterior oblique view; B. CT scan after
implantation indicating the leadless pacemaker locating at the apex
of right ventricular
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Fig. 3 The echocardiogram showing pericardial effusion (red arrow)
during diastolic phase mainly distribution around the posterior wall
of left ventricle

ischemia (prevention of thrombosis in stents and throm-
boembolism due to atrial flutter) and bleeding risk in this
elder female with low body mass index and extremely
fragile state. The patient was discharged without peri-
cardial effusion reconfirmed by echocardiogram. At
1-month follow-up, the pacing parameters remained sta-
ble and the patient was prescribed clopidogrel (75 mg/
day), aspirin (100 mg/day) and rivaroxaban (5 mg/day)
without pericardial effusion by echocardiogram. And the
patient was followed-up without evidence of pericardial
effusion, bleeding, thrombosis or thromboembolism at
3-month after discharge (Table 1).

Table 1 A time line from admission to 3 months after discharge
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Discussion

Due to the different fixation way, cardiac perforation
remains one of the severe complications of leadless pace-
maker. It is recommended to implant leadless pacemaker
at the septum of the right ventricle to minimize the inci-
dence of cardiac perforation [2, 4], though it is not easy
to be achieved in all patients, especially in small hearts
or cor pendulum (drop hearts) cases. According to the
literatures [2, 3], the risk factors for cardiac perforation
in leadless pacemaker included female, low body mass
index, history of myocardial infarction and lung diseases.
Therefore, each patient should be carefully estimated
before implantation, especially in cases with these risk
factors.

Possible reasons for cardiac perforation of the present case
It is challenging to implant the leadless pacemaker in
small-size heart cases since the shape of the delivery
catheter is fixed. In this case, it is not easy to perform
Micra TPS across the tricuspid valve and accidently
place it into the branch of coronary sinus after multi-
ple attempts. Other than cardiac injury by the fixation
apparatus after deployment of Micra, cardiac perfora-
tion resulting from the delivery catheter against the ven-
tricular wall has also been illustrated. Togashi [5] et al.
reported a case of subclinical cardiac perforation caused
by the edge of the device cup penetrating into the ven-
tricular wall prior to the deployment of the leadless pace-
maker. Another 91-year-old female reported by Hai [4]
et al. developed cardiac perforation due to contrast injec-
tion against the RV anterior wall before verification of
sheath location. The cause of pericardial effusion in the
present case was probably the coronary vein injury by
the edge of the device cup, since pericardial effusion was

Time line Patient’s condition Pacing Treatment Medications
parameters
On admission Normal - - Aspirin (100 mg/day) and clopidogrel (75 mg/day)
During the procedure Asymptomatic Stable - -
pericardial effusion
with hemodynamically
stable
At 2 h post-procedure Pericardial tamponade  Stable Pericardiocentesis and Stopped anti-platelet therapy for 5 days
drainage of 270 ml bloody
fluid
On 6th day post-procedure  No pericardial effusion ~ Stable Drainage tube removal Aspirin (100 mg/day) and rivaroxaban (5 mg/day)
At 1-month follow-up No pericardial effusion ~ Stable - Aspirin (100 mg/day), clopidogrel (75 mg/day) and
rivaroxaban (5 mg/day)
At 3-month follow-up No pericardial effusion, Stable - Aspirin (100 mg/day), clopidogrel (75 mg/day) and

bleeding, thrombosis
or thromboembolism

rivaroxaban (5 mg/day)
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detected by angiography when the catheter was advanced
into the coronary sinus before releasing Micra (Fig. 1).
The pericardial effusion aggravated and pericardial tam-
ponade occurred post-procedure probably due to dual
anti-platelet therapy before procedure together with anti-
coagulation of heparin during procedure.

Learning curve of the operator might be another pos-
sible reason for the complication. As a tertiary center, 6
electrophysiologists are specialized in pacemaker implan-
tation in 2 electrophysiology rooms, with >70 Micra pro-
cedures per year and>1600 other kinds of pacemakers
implantation per year, respectively. Though the opera-
tor of this case is well-trained and has independently
implanted more than 50 cases of Micra before, Micra
implantation is relatively a new procedure in our center
since 2019 as compared with conventional pacemaker
procedures.

How to avoid cardiac perforation induced by coronary vein
injury

To avoid such complication, carefully advancing the
Micra TPS at both posterior and left anterior oblique
view are helpful to distinguish Micra TPS locating at cor-
onary sinus or right ventricle. If the Micra TPS was per-
formed into the coronary sinus accidently as confirmed
at left anterior oblique view, mildly pulled back the deliv-
ery catheter without angiography might decrease the risk
of coronary vein injury. Once pericardial effusion occurs,
protamine, a rapidly acting antidote for heparin, should
be used at the end of the procedure to avoid pericardial
effusion aggravation. On the other hand, in terms of
short half-life period, bivalirudin might be more suitable
than heparin for peri-implantation anti-coagulation in
patients on dual anti-platelet therapy to reduce the bleed-
ing risk.

Conclusion

Pericardial effusion caused by accidently placing a deliv-
ery catheter into the coronary sinus is rare but should be
carefully considered in Micra TPS implantation, espe-
cially for those with periprocedural anti-platelet therapy.

Abbreviations
TPS: Transcatheter pacing system; RV: Right ventricular.
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Additional file T: Video T:Tntra-procedural angiography showed that the
delivery catheter of Micra was directed into the coronary sinus.

Additional file 2: Video 2: A fluoroscopy video clip showed the level of
advancement of Micra inside the posterior branch of the coronary sinus
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