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DISCLOSURES
RELATIONSHIP WITH COMMERCIAL INTERESTS

•NONE



OUTLINE

• ENDOSCOPY/RADIATION (EMI) EFFECTS ON CIED

• INDICATION FOR MAGNET APPLICATION

• GUIDELINE RECOMMENDATIONS

• PROCESS/WORKSHEET



CIED

• PACEMAKER TREATS SLOW RHYTHMS - PACING

• ICD TREATS FAST RHYTHMS - DELIVERING THERAPY + /-PACING



ENDOSCOPY AND 
THE CIED PATIENT



CASE 1
A 78/M

2012- DDD ICD FOR SUSTAINED MMVT

IN 2014, HE BECAME PPM DEPENDENT 

HE HAS SEVERE GI DISCOMFORT WITH OCCASIONAL RECTAL BLEEDING

 ENDOSCOPY IS SCHEDULED –ELECTROCAUTERY IS ANTICIPATED.

• WHAT WOULD YOU RECOMMEND FOR DEVICE PROGRAMMING 
BEFORE THE SURGERY? 

A. PLACE A MAGNET
B. PROGRAM TACHYCARDIA DETECTION/THERAPY OFF
C. PROGRAM TACHYCARDIA DETECTION/THERAPY OFF AND  

    DOO PACING 

D. DO NOTHING 



RESPONSE TO NOISE (EMI)

PACEMAKERS
• MAY NOT PACE - INHIBITION

DEFIBRILLATORS
• MAY NOT PACE  - INHIBITION
• MAY SHOCK INAPPROPRIATELY  - 

TRIGGERING



ELECTROCAUTERY AND CIED 
INTERACTION 

• ELECTROSURGERY (100 K-HZ TO 4 M-HZ) - THE 
APPLICATION OF A HIGH-FREQUENCY ELECTRIC CURRENT 
TO THE BIOLOGICAL TISSUE AS A MEANS TO CUT, AND 
COAGULATE  

• ELECTROMAGNETIC FIELDS, INTERFERING WITH CIED 
FUNCTION





HOW ELECTROCAUTERY AFFECTS CIED

• BIPOLAR ELECTROSURGERY DOES NOT CAUSE EMI UNLESS 
IT IS APPLIED DIRECTLY TO A CIED 

•  MONOPOLAR ELECTROSURGERY MAY CAUSE EMI 

CONSEQUENCE: 
• PPM IS INAPPROPRIATELY INHIBITED 
• INAPPROPRIATE SENSING AND TRIGGERING ICD SHOCKS 



“ELECTRO MAGNETIC INTERFERENCE”

• WHAT IS IT?
• INTERFERENCE CAUSED BY OUTSIDE SOURCES 

EG.,ELECTROSURGERY

• POTENTIAL PROBLEMS
• OVERSENSING = INHIBITION 
• INAPPROPRIATE DELIVERY OF THERAPY = INAPPROPRIATE SHOCKS



MEDICAL PROCEDURES THAT MAY 
CAUSE EMI

• PERIOPERATIVE - ELECTROCAUTERY

• RADIATION THERAPY

• TENS (TRANSCUTANEOUS NERVE STIMULATOR) UNIT 

• RADIO FREQUENCY ABLATION

• ECT (ELECTROCONVULSIVE THERAPY)

• EXTRACORPOREAL SHOCK WAVE



PACEMAKER: EMI - INHIBITION
• THE SENSING OF AN INAPPROPRIATE SIGNAL 

• CAN BE PHYSIOLOGIC OR NON-PHYSIOLOGIC
• PACEMAKER INTERPRETS EMI AS A NATIVE RHYTHM AND INHIBITS PACING. 



ICD: EMI - INAPPROPRIATE 
SHOCK 

Gehi, A. K. et al. JAMA 2006;296:2839-2847

Device interprets EMI “noise” as a fast intrinsic VF rhythm leading to 
shock. 



          SOLUTIONS TO EMI

• CAUTERY -> SHORT BURST 

• BIPOLAR / MULTIPOLAR CURRENT PREFERRED

• IF UNIPOLAR -> AFFIX GROUND PAD TO A LOCATION 
AVOIDING CURRENT PASSING NEAR OR THROUGH 
LEADS.



        MAGNET APPLICATION 



 WHAT IS MAGNET EFFECT?

• Reed switch – 
Open/Close

• Magnet on switches 
reed switch on and 
makes sensing 
function null and void

• Asynchronous mode
• Mandatory pacing 

mode

Jacob et al.,Eurospace 2011, 13:1222-1230



Transvenous 
ICD

Pacemaker Subcutaneous 
ICD

    MAGNET APPLICATION



EFFECT OF MAGNET 
APPLICATION

MAGNET APPLICATION MAY RESULT IN A TONE OR RINGING 
FROM THE DEVICE FOR 10-20 SECONDS

PPM 

• MAGNET INHIBIT SENSING FUNCTION 

• PM PACING 85-100 BPM 

ICD 

• MAGNET DISABLES TACHYARRHYTHMIA DETECTION AND 
THERAPY 

• MAGNET HAS NOT EFFECT ON PACING 











• CONCLUSIONS: STUDY REPORTS NO ADVERSE EVENTS. 

CLIN ENDOSC 2016;49:176181





ASGE SUGGESTIONS

1. DETERMINE PRESENCE AND TYPE OF DEVICE 
AND PATIENT’S PACER DEPENDENCY.

2. PULSE OXIMETRY AND ECG MONITORING 
DURING THE PROCEDURE.

3. USE BIPOLAR OR MULTIPOLAR 
ELECTROCAUTERY.

4. LIMIT BURSTS TO 5 SECONDS OR LESS.

5. GROUNDING PAD SHOULD BE AT LEAST 15CM  
FROM DEVICE.



CASE 1• A 78/M

• 2012, DDD ICD FOR SUSTAINED MMVT. IN 2014, PPM 
DEPENDENT 

• HE HAS SEVERE GI DISCOMFORT WITH OCCASIONAL RECTAL 
BLEEDING. ENDOSCOPY IS SCHEDULED.

• WHAT WOULD YOU RECOMMEND FOR DEVICE 
PROGRAMMING BEFORE THE SURGERY? 

A. PLACE A MAGNET
B. PROGRAM TACHYCARDIA DETECTION/THERAPY OFF
C. PROGRAM TACHYCARDIA DETECTION/THERAPY OFF 

AND  DOO PACING

D. DO NOTHING 





RADIATION AND 
THE CIED PATIENT



CASE 2
• 63/F WITH VVI PACEMAKER IMPLANTED IN 2014 FOR ATRIAL 

FIBRILLATION, NOT PACEMAKER DEPENDENT 

• NOW HAS BLADDER CA FOR RADIATION TREATMENT, 5 
FRACTIONS, 6MV, 200CGY

• WHAT WOULD YOU RECOMMEND FOR DEVICE 
PROGRAMMING BEFORE THE RADIATION? 

A. PLACE A MAGNET
B. CHECK PACEMAKER DAILY AFTER  EACH 

TREATMENT

C. PROGRAM PACEMAKER TO VOO 

D. CHECK PACEMAKER PRE AND POST RADIATION



LINAC- A LINEAR 
ACCELERATOR



WHAT IS RADIATION 
TREATMENT?

• NONINVASIVE LOCAL TREATMENT USING IONIZING 
RADIATION DELIVERED TO EITHER MALIGNANT OR 
NONMALIGNANT TUMOR 

• BENEFITS INCLUDE CONFINEMENT OF TREATMENT SIDE 
EFFECTS, PRESERVATION OF FUNCTION, AND BETTER 
COSMETIC RESULTS THAN SURGERY

• ALSO WIDELY USED IN PALLIATIVE TREATMENTS WITH 40-
50% TREATMENT ADMINISTERED WITH PALLIATIVE INTENT

(Washington & Lever; Kirkbridge, 1999)



Croshaw R, Kim Y, Lappinen E et al (2011. Ann Surg Oncol 18:3500–3505

RADIATION TREATMENT EFFECTS



Croshaw R, Kim Y, Lappinen E et al (2011. Ann Surg Oncol 18:3500–3505

RADIATION TREATMENT EFFECTS

• Can affect programmable parameters of the ICD/PPM
• Initiation of unintended operations
• The degree of damage is unpredictable



     MAGNET PLACEMENT



        HURKMANS

Hurkmans CW et al. (2012). Oncol 7: 198.



        HURKMANS

Hurkmans CW et al. (2012). Radiation Oncol 7: 198.

                    Pacemaker/ICD dose

2GY 2-10Gy >10Gy

Pace dependent?
No

Low risk Medium Risk High Risk

Pace dependent?
Yes

Medium risk Medium Risk High Risk



WORKSHEET
Site:

Arrhythmia Service Recommendations during 
radiation treatments:

YES/NO - Daily vital sign monitoring (pulse 
oximeter applied by RT staff) 

YES/NO - Daily defibrillator magnet 
application (by Radiation RN)

YES/NO - Treat today: device check on next 
day + at end of treatment (if more than one 
fraction)}

YES/NO - Device check at start of radiation + 
at end of treatment (Lower radiation AND 
clinical risk)

YES/NO - Device check at start of radiation + 
weekly throughout treatments (Intermediate 
risk in either category)

YES/NO - Device check at start* of radiation + 
daily throughout treatments (Higher risk in 
either category)

Additional Recommendations:



SUMMARY OF PROCESS
• Co-ordinated effort between, radiation therapy, 

physics, cardiology, radiation oncology, nursing and 
the patient

• Identify the manufacturer, dependency area and dose 
of treatment

• Check device-capture, sensing thresholds and battery 
status

• Flags if CIED is located in treatment zone
• Individualize 



CASE 2
• 63/F WITH VVI PACEMAKER IMPLANTED IN 2014 FOR ATRIAL 

FIBRILLATION, NOT PACEMAKER DEPENDENT 

• NOW HAS BLADDER CA FOR RADIATION TREATMENT, 5 
FRACTIONS, 6MV, 200CGY

• WHAT WOULD YOU RECOMMEND FOR DEVICE 
PROGRAMMING BEFORE THE RADIATION? 

A. PLACE A MAGNET
B. CHECK PACEMAKER DAILY AFTER  EACH 

TREATMENT

C. PROGRAM PACEMAKER TO VOO 

D. CHECK PACEMAKER PRE AND POST RADIATION





THANK YOU
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CAUTERY DURING ENDOSCOPY



RADIATION PLANNING AND 
TREATMENT PROCESS

• THE ABSORBED DOSE OF RADIATION MEASURED IN GRAY (GY) 
AND CALCULATED AS ONE JOULE (J) OF ENERGY ABSORBED PER 
KG

• TREATMENT ADMINISTERED FROM ONE DAY – 8 WKS OF DAILY TX 
OR FRACTIONS

• CONVENTIONAL FRACTIONATIONS- DAILY DOSES OF 1.8- 2GY FOR 
RADICALLY OR CURATIVELY TREATED PATIENTS

• HIGHER DOSES (HYPERFRACTIONATION) USED IN PALLIATIVE 
CASES TO DECREASE TX TIME     

Ling et al (2010) Radiotherapy  and  Oncology,  95(3),  261- 268.  



CAPSULE ENDOSCOPY

…THE WRITING COMMITTEE RECOMMENDS NO SPECIFIC 
INTERVENTIONS ON THE PACEMAKER OR DEFIBRILLATOR. 
HOWEVER, WE DO NOTE THAT THE MANUFACTURER OF 
THIS DEVICE STATES THAT ITS USE IS CONTRAINDICATED 
IN PATIENTS WITH PACEMAKERS AND ICDS. 



RADIATION VARIABLES RELATED 
TO FAILURE

• CUMULATIVE DOSE

• NEUTRONS  

• ENERGY 
• MEV (FOR SUPERFICIAL CANCERS- UNPREDICTABLE, SCATTERED 

ENERGY
•  MV (NORMALLY USED)
•  KV (ORTHOVOLTAGE FOR SKIN)

• EMI



RADIATION POTENTIAL EFFECTS

Potential Effect Pacemaker
s

ICD

Permanent damage Rare Rare

Temporary loss of sensing Uncommon Uncommon

Temporary loss of capture Uncommon Uncommon

Temporary increased 
sensor rate

Common Common

Temporary rate change Uncommon Uncommon

Pulse generator damage Uncommon Uncommon

Damage of the lead Uncommon Uncommon

Crossley et al (2011 HRS)



HEART RHYTHM CONSENSUS 
STATEMENT 2011



SUMMARY OF SUGGESTIONS

1. MONITOR PATIENT DURING PROCEDURE WITH BOTH TELEMETRY 
AND SATURATION MONITOR.

2. HAVE A CRASH CART AVAILABLE WITH PERSONNEL ABLE TO USE 
IT.

3. HAVE A MAGNET AVAILABLE AND PERSONNEL EDUCATED HOW 
TO APPLY.

4. ANY PATIENT WITH A SHOCK OR ARRHYTHMIA SHOULD BE 
TRANSFERRED TO A TELEMETRY-MONITORED SETTING.

5. IF USING CAUTERY, USE BIPOLAR, SHORT BURSTS, APPLY 
RETURN PAD TO LOWER ABDOMEN.

6. AVOID PROXIMITY OF ELECTROCAUTERY TO GENERATOR OR 
LEADS
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