
Everything You Wanted to Know About Pacemakers and ICDs 
But Were Afraid to Ask.

David J. Bunnell, MSHS, PA-C
Washington DC VA Medical Center



Disclosures

ÅI have no financial disclosures.



1. Basic device facts
2. How to identify the type of device on cxr
3. What does a magnet do to the device.
4. What can I learn by asking for a device 
interrogation. 
5. Other devices. Leadless Pacemakers , sub q 
ICDs, loop recorders, implantable heart failure 
monitors.



Basic device facts

ÅPacemaker 

ÅImplantable Cardioverter Defibrillator (ICD)

ÅBiventricular Implantable Cardioverter 
Defibrillator  (BiV ICD)

ïCRT-P  vs CRT-D
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The Heart Rhythm Society (HRS)/American Society of
Anesthesiologists (ASA) Expert Consensus Statement on the

Perioperative Management of Patients with Implantable
Defibrillators, Pacemakers and Arrhythmia Monitors: Facilities

and Patient Management
Publication Date: May 05, 2011 

Å The writing group consists of eight cardiac electrophysiologists, four 
anesthesiologists, 
one cardiothoracic surgeon, and one allied health professional.

Å To assist us, we also invited a reference group of engineers and regulatory 
staff from various manufacturers of CIEDs and electrosurgical units to 
provide engineering and regulatory guidance to the writing group.

Å There areno randomized controlled trials and very few case series to rely 
upon; therefore, many of the recommendations are based upon the 
extensive experience of the writing group.  

Å http:// www.hrsonline.org



ÅάhǳǊ primary recommendation is that the best 
prescription for the perioperative care of a 
patient with a CIED will be realized when that 
ǇŀǘƛŜƴǘΩǎ /L95 ǘŜŀƳ ƛǎ ŀǎƪŜŘ ŦƻǊ advice and that 
advice is effectively communicated to the 
ǇǊƻŎŜŘǳǊŀƭ ǘŜŀƳΦέ

ÅEvery device is not the same just as every patient 
is not the same.

ÅYour device team likely has a long term 
relationship with the patient and may provide 
some valuable insights.  



The perioperative management of CIEDs must be
individualized to the patient, the type of CIED and the
procedure being performed. A single recommendation for all
CIED patients is not appropriate

A CIED team is defined as the physicians and physician
extenders who monitor the CIED function of the patient

The surgical or procedural team should communicate with the
CIED team to identify the type of procedure and likely risk of
EMI

The CIED team should communicate with the procedure team to deliver a 
prescription for the perioperative managementof patients with CIEDs.

For most patients, the prescription can be made from a
review of the recordsof the CIED clinic. A small percentage
of patients may require consultation from CIED specialists if
the information is not available.

It is inappropriate to have industryemployed allied health
professionals independently develop this prescription



Bipolar electrosurgerydoes not cause EMI unless it is applied directly to a CIED

EMI from monopolar electrosurgeryis the most common problem incurred during 
surgical procedures Pacemakers may have oversensingand be inhibited when exposed 
to EMI

ICDs and pacemakers with antitachycardiafunction may be inhibited or may falsely 
detect arrhythmias when exposed to EMI

Device reset occurs infrequently with electrosurgery

Electrosurgeryapplied below the umbilicus is much less likely to cause PM or ICD 
interference than when applied above the umbilicus

Pulse generator damage from electrosurgerycan occur, but is uncommon

Impedance based rate responsive systems may go to upper rate behavior with 
electrosurgeryexposure

Risk mitigation strategies can be effective



Keeping the current path away from CIED diminishes the potential for adverse 
interaction with the CIED

Using bipolar electrosurgerywhenever possible

Minimizing the length of monopolar electrosurgerybursts to 5 seconds or less

Lead tissue interface damage from external current is considered an unlikely risk

Cardioversion can cause reset of the CIED

RF ablation can cause all of the interactions that monopolar electrosurgerycan cause 
but may have a more significant risk profile due to the prolonged exposure to current

Therapeutic radiation is the most likely source of EMI to result in CIED reset

ECT has rarely been reported to cause EMI during the stimulus, but the more common 
problem with EMI may be the extreme sinus
tachycardia that occurs with the seizure, prompting a need to review tachycardia 
therapy zones in ICDs 

GI procedures that use electrosurgerymay result in interference

TENS units can result in EMI



How to identify the brand

ÅWallet Card

ÅCXR

ÅMagnet response

ÅCompany help lines
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Cardiac Rhythm Device Identification Algorithm using X-Rays: CaRDIA-X
Sony Jacob, MD, Muhammad A. Shahzad, MD, Rahul Maheshwari, BS, SidakpalS. Panaich, MD, Rajeev Aravindhakshan, MD
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Figure 3 
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