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50 -70% of pacemaker patients will require  
an MRI during their lives.1

ProMRI® Study Background
Permanent cardiac pacemakers historically have been contraindicated 
for MRI scans.

Study Objective
Demonstrate the clinical safety of BIOTRONIK ProMRI® pacemaker 
systems under specific MRI conditions.

Systems Studied
 Entovis single-chamber pacemaker / Entovis dual-chamber 

pacemaker
 Setrox S 53 cm active fixation lead / Setrox S 60 cm active fixation lead

Study Design
 Prospective, single-arm, non-randomized, multi-center study
 Data pooled from ProMRI® (US)2 and ProMRI® AFFIRM (Europe)3

 Investigational Device Exemption (IDE) study regulated by Food and 
Drug Administration 

  229 patients enrolled at 37 sites in the US and Europe
  Follow-up duration 3 months post-MRI

1. Kalin R and Stanton MS. Current clinical issues for MRI scanning of pacemakers and defibrillator patients. Pacing Clin Electrophysiology 2005;28: 326-328
2. Clinicaltrials.gov Registration NCT #01761162
3. Clinicaltrials.gov Registration NCT #01460992



Clinical Goal
Evaluate the overall Serious Adverse Device Effect (SADE) free rate possibly related to the 
implanted system and the MRI procedure between pre-MRI and one-month follow-up.

Clinical Result
  No SADEs were adjudicated as related or possibly related to the implanted pacing system 

and the MRI procedure resulted in an SADE-free rate of 100.0% (229/229),  
p < 0.001, 95% CI: (98.4%, 100.0%)*

No MRI- and pacing-related adverse events.

100% free of MRI and pacing system 
related serious adverse events

*Compared to performance goal of 90% 



Clinical Goal
Evaluate atrial pacing threshold increase (defined as > 0.5 V between pre-MRI and one-
month follow-up).

Minimal changes in atrial pacing threshold

99% of patients experienced < 0.5 V atrial 
pacing threshold increase post-MRI

*Compared to performance goal of 95% 
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Clinical Result
Difference in R-Wave Sensing Amplitude (mV) Results, n =191 P Value and CI*

Mean +/-  SD 0.01 ±  0.16

Range -0.5 to 1.0

Proportion of subjects with Atrial pacing threshold success 189 (99.9%) p = 0.003, (96.3%, 99.9%)



Clinical Goal
Evaluate ventricular pacing threshold increase (defined as > 0.5 V between pre-MRI and 
one-month follow-up).

100% of patients experienced < 0.5 V ventricular 
pacing threshold increase post-MRI

Minimal changes in ventricular pacing threshold

*Compared to performance goal of 95% 
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Clinical Result
Difference in Ventricular Pacing Threshold (V) Results, n =217 P Value and CI*

Mean +/-  SD 0.00 ± 0.10

Range -0.4 to 0.2

Proportion of subjects with Ventricular Pacing threshold success 217 (100%) p < 0.001, (98.3%, 100.0%)



Clinical Goal
Evaluate P-wave sensing amplitude (defined as < 50% P-wave amplitude attenuation or  
< 1.5 mV at one-month follow-up).

100% of patients experienced P-waves above 
1.5 mV — 99.4% of patients experienced  
< 50% P-wave sensing attenuation 

Stable atrial sensing post-MRI

*Compared to performance goal of 90% 
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Clinical Result
P-Wave Sensing Amplitude difference (mV) Results, n =168 P Value and CI*

Mean +/-  SD 0.04 ± 0.91

Range -3.4 to 3.7

Subjects with Attenuation-free P-wave Sensing 167 (99.4%) p < 0.001, (96.7%, 100.0%)



Clinical Goal
Evaluate R-wave sensing amplitude (defined as < 50% R-wave amplitude attenuation or  
< 5 mV at one-month follow-up).

100% of patients experienced R-waves above 
5 mV — 99.5% of patients experienced < 50% 
R-wave sensing attenuation 

Stable ventricular sensing post-MRI

*Compared to performance goal of 90% 
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Clinical Result
Difference in R-Wave Sensing Amplitude (mV) Results, n =194 P Value and CI*

Mean +/-  SD -0.08 ± 1.65

Range -8.5 to 5.8

Subjects with Attenuation-free R-wave Sensing 193 (99.5%) p < 0.001, (97.2%, 100.0%)



Key Inclusion Criteria
  Patients implanted with a pacemaker system consisting 

only of an Entovis pacemaker (DR-T, SR-T) and one or two  
Setrox S 53 or Setrox S 60 pacemaker lead(s) 

  Patients with measureable pacing thresholds  
 2.0 V @ 0.4 ms

  Patients with pacemakers implanted at least 6 weeks prior 
to MRI procedure

Key Exclusion Criteria
  Patients implanted with other medical devices that may 

interact with MRI

Patient Population



ProMRI® Study Design

Baseline Evaluation
(At least 5 weeks after implant)

Pre-MRI Procedure Device Interrogation

Performed on 
the same day

Observation 
via Home 

Monitoring®

Post-MRI Procedure Device Interrogation

Head and Lumbar Spine MRI Scans

1-Month Follow-up

3-Month Follow-up



  The study-defined scans consisted of both a head and lower 
lumbar MRI scans.

  Isocenter was set at the eyes and trochanter.

  MRI scanning systems configured with a closed tube, 
cylindrical magnets, and a static magnetic field strength  
of 1.5 tesla, manufactured by Philips, Siemens, or GE.
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ProMRI® Phase A Study MRI Isocenter 
Positioning Guidelines
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Clinical Safety of the Entovis ProMRI® Pacing System
in Patients Undergoing MRI Scans

Key Results
  100% free from serious adverse device events

  All safety and performance endpoints were met with statistical significance 

  Data demonstrates safety of Entovis ProMRI® pacing system when used under 
specific MRI conditions


