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Micra leadless pacemaker and transcatheter aortic valve 
implantation at the same procedure
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To the Editor,

Transcatheter aortic valve implantation (TAVI) is a common ther-
apeutic option in patients with degenerative severe aortic stenosis. 
In our setting, the need for definitive pacemaker implantation after 
TAVI is around 14%,1 which is an additional cause for morbidity 
and longer length of stay. In elderly patients both aspects can be 
especially relevant. Micra leadless pacemaker (Medtronic, United 
States) is a recent alternative to traditional endocavitary pace-
makers. The lack of electrodes or need for subcutaneous bag to 
carry the generator added to femoral venous access implantation 
reduce some of the complications associated with conventional 
pacemakers (especially pneumothorax, hematoma, bag and elec-
trode-related infections). Although initially available for VVI pacing 
mode only, the new Micra  AV (Medtronic, United States) has 
appeared recently. It maintains atrioventricular synchrony in 
patients in sinus rhythm by detecting atrial mechanical contraction 
and the corresponding ventricular pacing.

After over 120 Micra implantations including an early favorable 
experience after TAVI,2 and widening the indication to patients in 

sinus rhythm too, we thought of the possibility of implanting both 
devices at the same procedure. In this work we present the very 
first series of patients who, after TAVI, were implanted with the 
Micra leadless pacemaker as permanent pacing therapy at the same 
procedure. Patients gave their informed consent to analyze and 
publish the results.

A total of 3 patients treated with TAVI due to symptomatic severe 
aortic stenosis developed an advanced atrioventricular conduction 
disorder during the procedure. Table 1 shows the characteristics of 
patients and procedures. Once the hemostasis of the femoral arte-
rial access used for valve implantation was achieved, the Micra 
leadless pacemaker via femoral venous access was implanted 
(figure 1). The procedure went on for an average 28 minutes (19 to 
36 min interval), and it was completed successfully in all 3 patients.

Although limited to very short series, the experience with leadless pace-
makers in patients treated with TAVI is satisfactory.2-4 Retrospectively, 
shorter length of stay, less tricuspid regurgitation, and lack of compli-
cations like pneumothorax, bleeding or bag-related infections have 
been reported compared to conventional pacemaker implantation.3,4
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The limitations of Micra pacemaker implantation include costs—
higher compared to conventional pacemakers (compensated by a 
shorter length of stay)—and longer cath lab time (though not as long 
as the time it takes to start a new procedure, transfer the patient, 
administer new sedation, etc.). The durability of the device also 
could be considered a limitation (around 10 years). Therefore, in 
the post-TAVI setting, the Micra device is spared for patients ≥ 80 
years. Because of the preliminary nature of our work further 
studies will be necessary to confirm the benefits of this new ther-
apeutic strategy.

In conclusion, this was the very first series of patients treated with 
TAVI and Micra at the same procedure. Results are favorable and 
confirm not only that post-TAVI Micra implantation is an appealing 
strategy to reduce the complications associated with conventional 
pacemakers, but also that it is feasible at the same procedure. It 
reduces substantially the length of stay and the risks associated 
with temporary ventricular electrodes. The current possibility of 
implanting the Micra device while keeping atrioventricular 
synchrony widens the indications for patients in sinus rhythm.
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There are certain risks involved in conventional pacemaker implan-
tation within the same procedure after TAVI: a) anticoagulation 
needed to perform the valvular procedure increases the risk of 
bleeding in the vascular access site (subclavian/cephalic). Therefore, 
the site becomes less controllable and compressible than the femoral 
access site needed for Micra implantation, and b) pneumothorax, 
especially serious in elderly patients who, at times, are on mechanical 
ventilation. In contrast, Micra implantation requires sedoanalgesia to 
advance the introducer sheath (23-Fr) through the inferior vena cava, 
Therefore, implantation after TAVI requires extending sedoanalgesia 
only. In addition to the potential benefits of performing both tech-
niques simultaneously, it is not required to leave temporary ventric-
ular electrodes until definitive pacemaker implantation. The risk of 
displacement (with loss of ventricular capture), the need for reloca-
tion, ventricular perforation, and endovascular infection can also be 
prevented with the strategy presented here.

Table 1. Characteristics of patients and procedures.

Patient #1 Patient #2 Patient #3

Sex Woman Man Man

Age 85 82 89

Baseline rhythm Paroxysmal 
AF

Sinus rhythm Sinus rhythm

Baseline AV conduction normal First-degree 
AV block

First-degree 
AV block

Baseline QRS (ms) 168 149 133

Conduction disorder RBBB RBBB RBBB

Permanent anticoagulation Apixaban no no

LVEF (%) 60 60 60

TAVI arterial access site Right femoral Right femoral Right femoral

TAVI 26 mm 
Corevalve

29 mm 
Corevalve

34 mm 
Corevalve

AV conduction after 
implantation

Complete AV 
block 

Complete AV 
block 

Complete AV 
block 

Type of pacemaker VVI Micra 
pacing

AV Micra 
pacing

AV Micra 
pacing

Micra venous access Right femoral Right femoral Right femoral

R-wave (mV) Non- 
measurable

14 14

Impedance (Ohm) 1.023 950 710

Threshold (V x 0.24 ms) 1 0.25 0.38

Overall cath lab time (min) 152 189 164

Micra implantation time, 
cath lab (min)

19 31 36

Length of stay (days) 6 5 3

Pacing at follow-up (%) 72 96 20

AV, atrioventricular; RBBB, right bundle branch block; AF, atrial fibrillation; LVEF, left 
ventricular ejection fraction; TAVI, transcatheter aortic valve implantation.

Figure 1. Transcatheter aortic valve already implanted plus Micra (M) device 
at the moment of delivery. * Indicative of temporary ventricular electrodes. 
DC, delivery catheter.
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Use of extended realities in interventional cardiology: 
mixed reality for TAVI procedure
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To the Editor,

A novel aspect of medical imaging visualization are the so-called 
extended realities, a term that includes a plethora of very different 
technologies such as virtual, augmented, and mixed reality. The 
latter being the most recent one of all. The ultimate feature of 
mixed reality headsets is their capacity to perceive the real world 
while mixing virtual models to complement the sources of infor-
mation traditionally available. In principle, there are multiple 
possible applications to the medical field being particularly inter-
esting their integration into surgical and interventional procedures. 
Currently, the main limitation preventing their clinical applicability 
is that no commercial applications remain available in the market 
for users. Also that, for every specific new case, specific solutions 
need to be developed.

In the context of the «3D Augmented Reality Cath Lab» research 
project (the HAMMOND project) only 1 preliminary clinical expe-
rience integrating the mixed reality HoloLens 2 headset (Micro-
soft, United States) has taken place (figure 1) in the percutaneous 
coronary intervention setting. Prior to the research ethics 
committee approval (CASVE-PI-GR-20-2001) a mixed reality appli-
cation was developed for cardiac catheterization care that was 
tried in 9 patients treated with transcatheter aortic valve implan-
tation (TAVI).

The descriptive results of this early experience with mixed reality 
in the different stages of TAVI procedures—shown on figure 1 and 
video 1 of the supplementary data—follow next:

– Vascular puncture guidance support: holograms with echocar-
diogram imaging were generated in real time (figure 2A). 
Therefore, through the creation of large virtual «screens» with 
better ergonomics the operator can visualize both his hands 
and the imaging support simultaneously. The fine resolution 
and little latency of the system used allowed us to gain ultra-
sound-guided arterial access as seen on the HoloLens 2 headset 

Figure 1. HoloLens extended mixed reality headset 2.
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