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Learning Objectives

• Identify the different manufacturers and types of CIEDs

• Explain what the four letters of the NBG code represent

• Describe the factors of Ohm's Law

• Differentiate capture threshold, sensing, and lead impedance

• Identify the steps in preparing patients with CIED for CMR

• Explain the potential hazards for scanning patients with CIED
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Introduction



3

CIED Manufacturers
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Types of CIEDs

• Single lead

• Dual Chamber

• Bi-Ventricular Leads

• ICD

• ILR
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S-ICD

Transcatheter/ Leadless Pacemaker
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NBG Code
NBG = North American Society of Pacing and Electrophysiology (NASPE) 

Mode Code Committee + British Pacing and Electrophysiology Group 

(BPEG)
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Electrical Concepts In Pacemakers

Voltage Force that 
causes electrons to 
move through a circuit

Current Flow of electrons through 
a completed circuit

Impedance Opposition to current flow

Ohm's Law
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Capture Threshold

The minimum electrical stimulation, measured in volts 

(V), needed to consistently capture the heart outside 

of the heart's own refractory period
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Sensing
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Pacemaker ICD

Normal Value For Lead 
Impedance

200-2000 Ohms (Varies with 
each manufacturer)

20-200 Ohms

Possible Lead Insulation Break < 200 Ohms < 20 Ohms

Possible Lead Fracture > 2000 Ohms > 200 Ohms

Lead Impedance

Greater than 30% change in lead impedance trend 

should be a hard stop
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CMR Checklist

• Does the patient have a pacemaker? ICD? CRT-P/D?

• How many leads?

• Most cases in CMR CIEDs are MR conditional

• Does the patient have lead extenders, lead adapters, and 

broken or abandoned leads?

• What is the IPG battery status ? EOL?
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CMR Programming Algorithm
CMR Programming

PPM 
Dependent?

• Asynchronous 
Mode +10 bpm 

above presenting 
rate

• Pacing Off
(OVO, ODO)

• Tachytherapy Off

Yes No

CMR
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Potential Hazards
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Patient Monitoring

• RN (ACLS Certified) must be present throughout the procedure

• Supervising cardiology fellow must be in the vicinity

• Pacemaker RN/ Tech

• IV Access

• Monitor vital signs every 5-10 mins (BP, HR, O2 sat, EKG)

• Monitor patient for heating sensation, palpitations, SOB, and signs 

and symptoms of pacemaker syndrome

• Crash cart
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POST CMR

• Program device to its original setting

• Sensing, lead impedance, and threshold tests

• Save/ print report
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Summary

• Types of CIED: Single/ dual chamber PPM, CRT-P/D, AICD, ILR, transcatheter PPM

• Manufacturers: MDT, BSC, Abbott, BTK

• NBG Code: Chamber(s) paced, sensed, response to sensing, and rate response

• Ohm's law: Voltage = Current * Impedance

• Capture threshold, sensing, and lead impedance

• CMR Safety Screening

• Potential Hazards

• Patient Monitoring and Post CMR
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