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Endoscopic Electrosurgery in Patients with 
Cardiac Implantable Electronic Devices 

• Electromagnetic Interference (EMI) 

• Cardiac Implantable Electronic Device (CIED) 
• Pacemaker (PPM) 

• Implantable Cardiac Defibrillator (ICD) 

• Cardiac Resynchronized Therapy (CRT) 

• Effect of monopolar radiofrequency energy on pacemaker 

• Perioperative Management of Patients with CIED 

• Application Magnets on CIED 

 

 

 

 



Electromagnetic Interference (EMI) 

• Endoscopic electrosurgery 
• Polypectomy, fulguration of tissue, sphincterotomy, coagulation of 

bleeding vessels…. 

• Unipolar, bipolar, multipolar devices 

Unipolar(monopolar) system의 circuit. Bipolar system의 circuit. 



Electromagnetic Interference (EMI) 

• ICDs, PPMs sense cardiac electrical activity using electrodes 
placed in the heart. 

• It is possible for these system to detect electrical currents 
produced by an electrosurgical device as being intrinsic 
cardiac activity. 

  = Oversensing ! 

      inappropriate reprogramming of the device 
      PPM  pacing ↓ 
      ICD  inappropriate Shock ↑ 
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How to manage pacemakers in the 
setting of potential EMI ? 
• Whether a patient is pacemaker dependent or not 

 

• Adequate hemodynamic stability or cardiac rhythm cannot be 
maintained without assistance from the pacemaker 

• Complete AV block, no spontaneous ventricular activity, 
bradyarrhythmia resulting in syncope or hypotension 

 

 Interrogation, reprogramming of the pacemaker should occur 
immediately before and after the procedure. 
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Perioperative management 
of pacemaker-dependent patients 

• ACCF/AHA  
(American College of Cardiology Foundation and the American Heart Association) 

 

• Specifically recommend that PPM be reprogrammed to an 
asynchronous mode (VOO or DOO) throughout the entire procedure. 

• External pacing can also be effective as long as it too is set the 
asynchronous mode that will be unaffected by cautery. 

 

• ASGE (American Society for Gastrointestinal Endoscopy) 

• Reprogramming is only needed in pacemaker-dependent patients and 
in those in whom prolonged electrocautery is anticipated such as in 
the treatment of gastric antral vascular ectasia or radiation proctitis. 



Perioperative management of PPM Pts 

• If a patient is not pacemaker dependent or in procedures in 
which there will not be prolonged use of electrocautery,  

  no further intervention is required. 

• Apply bipolar or multipolar currents rather than unipolar currents 
whenever possible.  

• Whenever unipolar cautery is required, place the grounding pad 
on the patient in a location such that the applied current does not 
pass close to or through the leads of the cardiac device.  

• Minimize the strength of the electrosurgical current applied.  

• Apply the electrosurgical current intermittently and for the 
shortest amount of time possible. 



• Cardiac implantable electronic devices (CIED)  
• 350,000 annually in US, increasing by 4.7 % annually 

• Monopolar Bovie 
• Monopolar instruments are used in virtually every operation.  

• Guideline for Perioperative management of Patients with CIED 
• ‘‘there are no randomized trials and very few case series to rely upon … 

many of the recommendations are based upon the extensive experience 
of the writing group’’ rather than scientific evidence 



• To quantify the clinical parameters of mono- and bipolar 
instruments that inhibit pacemaker function.  

• The specific aims of our study were to quantify pacemaker 
inhibition resulting from monopolar instruments by altering  

1. the generator power setting 

2. the generator mode (cut vs coagulation)  

3. the distance between the active electrode and the pacemaker 

4. the location of the dispersive electrode 

5. the activation technique (intermittent bursts vs continuous activation) 

6. the energy modality (monopolar vs bipolar instruments) 

7. the different monopolar generator manufacturers 

Aim 



• Pig overdrive paced  

  (85 beats/minthe pacemaker 110 beats/min) 

• Measurements were recorded by monitoring the 
electrocardiogram strip for dropped beats during activation 
of the mono- and bipolar instruments.  

• Each experimental setup was tested with ten activations of 
the energy-based device. 

• The active electrode  
coagulation mode vs cut mode 

Method (1) 



1. the generator power setting : 30W vs 60W                                       

2. the generator mode : Cut vs coagulation 

3. the distance between the active electrode and the pacemaker 

    : 3.75cm vs 7.5cm vs 15cm vs 30 cm  

4. the location of the dispersive electrode 

    : right gluteus vs left gluteus 

      vs right shoulder vs left shoulder 

5. the activation technique 

    : intermittent bursts (1 s on and then 1 s off for 10 s) 

      vs continuous activation ( 5-s activations) 

6. the energy modality (monopolar vs bipolar instruments) 

7. the different monopolar generator manufacturers 

Method (2) 



Result 
1. the generator power setting  

: 30W vs 60W                               (1.6 ± 0.8 vs 2.3 ± 1.2; p = 0.045) 

2.  the generator mode  

    : Cut vs coagulation                       (0.6 ± 0.5 vs 1.6 ± 0.8; p = 0.015) 

3.  the distance between the active electrode and the pacemaker 

    : 3.75cm vs 7.5cm vs 15cm vs 30 cm  

4. the location of the dispersive electrode 

    : right gluteus vs left gluteus 

      vs right shoulder vs left shoulder 

5. the activation technique (intermittent bursts vs continuous activation) 

6. the energy modality (monopolar vs bipolar instruments) 

7. the different monopolar generator manufacturers 
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   (0.2 ± 0.4 vs 1.5 ± 1.0; p<0.001) 
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Result 
1. the generator power setting  

: 30W vs 60W                                     

2. the generator mode  

    : Cut vs coagulation                              

3.  the distance between the active electrode and the pacemaker 

    : 3.75cm vs 7.5cm vs 15cm vs 30 cm  

4.  the location of the dispersive electrode 

    : right gluteus vs left gluteus 

      vs right shoulder vs left shoulder            

5.  the activation technique  

    : intermittent bursts vs continuous activation 

6.  the energy modality  

    : When 30 and 60 W of power were used, bipolar instruments at both 0 and 7.5 cm from       
       the pacemaker generator dropped no paced beats (p<0.001 vs monopolar instruments at  
       both power settings and both distances) 



Result 
1. the generator power setting  

: 30W vs 60W 

2.  the generator mode  

    : Cut vs coagulation                           

3.  the distance between the active electrode and the pacemaker 

    : 3.75cm vs 7.5cm vs 15cm vs 30 cm  

4.  the location of the dispersive electrode 

    : right gluteus vs left gluteus 

      vs right shoulder vs left shoulder           

5.  the activation technique  

    : intermittent bursts vs continuous activation  

6.  the energy modality (monopolar vs bipolar instruments)  

7.  the different monopolar generator manufacturers  

      (1.2 ± 0.9 vs 1.6 ± 0.8; p = 0.307) 



• The monopolar “Bovie” instrument emits radiofrequency energy that can disrupt the 
function of other implanted electronic devices through a phenomenon termed 

  “Electromagnetic interference “ 





 



 



 



Implantable Cardioverter Defibrillator (ICD) 

• Reduce mortality  
• in patients who have survived a cardiac arrest secondary to 

ventricular arrhythmia (secondary prevention) 

• in selected patients with left ventricular systolic dysfunction 
despite optimal medical management (primary prevention) 

• Consists of  
• Pulse generator (a titanium case, battery, electronics, voltage 

converters)  

• 1 to 3 leads 
• single-chamber system : a single lead in the RV 

• dual-chamber system : leads in the RA and RV 

 



Implantable Cardioverter Defibrillator (ICD) 
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Cardiac Resynchronized Therapy (CRT) 

• Ix : Heart failure, LBBB,.. 
• Improve Symptom, survival 

• Mechanical, electrical dyssynchrony  
 wall motion abnormalites 
 Decline in stroke volume 

• Like dual-chamber devices 
• Sense only the RA and RV 

• Stimulating the RV, LV  
 Correction of dyssynchrony 

• No specific recommendation  
 

 



 



 



Magnet 

• In general, magnet application switches  
• pacemakers to an asynchronous pacing mode  

• suspends all anti-tachycardia therapies of most ICDs without 
affecting the pacing mode. 



 



 



 

If magnet application on a pacemaker site does not 
produce any response on the surface ECG pacing rate 
or mode, the magnet may be repositioned.  
If no change is still observed, the following reasons 
may apply:  
(i) a depleted pacemaker battery;  
(ii) the pacemaker is programmed to ignore themagnet 

(St. Jude, Boston Scientific, and Biotronik 
synchronous mode);  

(iii) the magnetic field does not reach the device, as in 
the case of those with deeper (abdominal or submuscu- 
lar) implants or in very obese patients;  
(iv) EOL or lower battery life. 



 



Precautions against clinical magnet use 

• Surgeries to be performed in a non-supine position making 
magnet position over the CRMD unstable. 

• When the magnet response mode has been deactivated by 
the manufacturer or clinician for any reason. 

 



Precautions against clinical magnet use 

• Some of ICD models with specific programmable modes may 
not revert to original programming after removal of the 
magnet.  

• Unusual responses to magnet application  

  ex) switching of the ICD to an EOL battery status. 

 



 





 
Our study included five types of EE in 59 procedures, including gastric and colon ESDs, which require repeated 
and prolonged electrical current application. Our patients did not report any symptoms related to EMI during or 
after the procedures, and two asymptomatic tachycardia events were reported. The device programs showed 
two changes after the procedures, one of which may have been related to EE. 



Limitation 
1. Retrospectively 
   - not assessed for CIED dependency before EE 
   - recall bias may have occurred 

2. The decisions about the type of procedure, admission, and 
need for CIED reprogramming were taken by endoscopists, 
which may have placed patients at an unnecessary risk.  

3. Asymptomatic and no adverse events in all patient?  
   - Associated symptoms with device-function changes 

   - Symptoms induced by the endoscopic procedure  

   - the sedative medicine masked the cardiac symptoms 



Limitation 
4. Although routine postprocedural device interrogation pro- 

vided data on 31 procedures, real-time electrocardiographic  

monitoring was not performed, which limited the arrhythmic 
data available. 

5. Two tachycardia events occurred. in PPMs. If they had 
occurred in ICD patients, unnecessary and possibly harmful 
defibrillation may have been triggered. 

6. Follow-up was done according to the cardiologist’s 
schedule without accounting for the EE. This led to some 
patients having CIED evaluation up to 3 months after the 
procedure. 

 



 



 


