
MEDTRONIC MICRA™ AV
The World’s Smallest, Minimally Invasive  
Cardiac Pacemaker, Now With AV Synchrony

Disease Overview: Bradycardia and AV Block
Bradycardia is a condition characterized by a slow or irregular heart rhythm, 
usually fewer than 60 beats per minute (normal heart rate is 60 – 100 bpm).  
At this rate, the heart is unable to pump enough oxygen-rich blood to the body 
during normal activity or exercise, causing dizziness, fatigue, shortness of 
breath or fainting spells. 

Atrioventricular block (AV block) is a type of heart block in which the electrical signals 
between the chambers of the heart (the atria and the ventricles) are impaired.  

Pacemakers, the most common way to treat bradycardia and AV block, help 
restore the heart’s normal rhythm and relieve symptoms by sending electrical 
impulses to the heart to increase the heart rate. In some patients, pacemakers 
also restore AV synchrony so electrical activity of the atrium and ventricle 
are coordinated.

Micra AV Technology Overview 

Micra AV is a miniaturized, fully self-contained 
pacemaker that delivers advanced pacing technology 
to AV block patients via a minimally invasive approach.  

World’s Smallest Pacemaker
■  93% smaller than conventional pacemakers*
■ Cosmetically invisible to the patient

after implantation
- No chest scar
- No bump
-  No visible or physical reminder of

a pacemaker under the skin
- Fewer post-implant activity

restrictions*
■ Comparable in size to a large vitamin
■ Weighs the same as a penny (2 g)

Advanced Pacing Technology
■  Is attached to the heart via small tines and delivers

electrical impulses that pace the heart through 
an electrode at the end of the device

■ Does not require the use of wires, known as
“leads,” to deliver pacing therapy

■ Has an estimated average 8-to-13-year battery life
■ The SureScan pacing system is safe for use in the

MRI environment when used according to the
instructions in the Medtronic MRI Technical Manual.

■ Has an internal sensor that detects cardiac
movement, allowing the device to adjust pacing in
the ventricle to coordinate with the atrium, providing
“AV synchronous” pacing therapy

■  Is the first pacemaker that can sense atrial activity
without a lead or device in this chamber
of the heart*



Regulatory Status

75 patients were evaluated in 
the MARVEL 2 trial across 12 
sites globally.

The device received U.S. Food and 
Drug Administration (FDA) approval in 
January 2020 based on results from the 
MARVEL 2 (Micra Atrial Tracking Using  
A Ventricular accELerometer) study.

Medtronic Micra AV Global Clinical Trial Results 
■  Data from the MARVEL 2 trial (presented at AHA

2019) show that Micra AV significantly improves AV
synchrony and cardiac output in patients with AV
block and normal sinus rhythm.

■  The MARVEL 2 (Micra Atrial Tracking Using A
Ventricular accELerometer) study showed that
an investigational set of algorithms in the Micra
Transcatheter Pacing System (TPS) significantly
improved synchrony and cardiac function in
patients with AV block.

■   Investigators evaluated the safety and
effectiveness of accelerometer-based atrial
sensing algorithms, which were downloaded to
the Micra TPS device, as well as the ability of the
Micra accelerometer to monitor and detect atrial
contractions, enabling coordinated pacing between
the atrium and ventricles, providing AV synchrony.

■  Of the 75 patients studied, 40 patients had
complete heart block and normal sinus rhythm and
were eligible for inclusion in the primary efficacy
analysis, while all 75 patients were included in the
primary safety objective.

■ The study’s primary efficacy objective was met,
with a significantly greater percentage of complete
heart block patients with normal sinus rhythm
having 70% AV synchrony during algorithm-
mediated AV synchronous pacing (38 of 40
patients, 95%) than VVI pacing (0 patients, P<0.001
for proportion of patients with 70% synchrony).
Additional findings include:
- 94.3% median AV synchrony at rest in complete AV

block patients with normal sinus rhythm (n = 40)
- Mean AV synchrony increased from 26.8% during

VVI pacing to 89.2%
-  95% of patients (38 of 40) with complete AV block

and normal sinus rhythm had ≥ 70% AV synchrony
-  8.8% improvement in stroke volume as measured

by LVOT VTI (n = 39)
■ The study’s primary safety objective was met, with

no pauses or episodes of pacing-induced
tachycardia reported during algorithm mediated AV
synchronous pacing in any of the 75 patients.

Minimally Invasive Procedure
■ Delivered directly into the heart through a catheter inserted in the femoral vein
■ Does not require a surgical incision or creation of a “pocket” under the skin, which

eliminates any visible sign of the device and a potential source of complications
■ >99% implant success rate, with low dislodgement and infection rates*
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