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Figure 1. Preoperative Evaluation 
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7. Confirm that the CIED is functioning proper ly (i.e. by interrogating the CIED or obtaining the most recent
interrogation repor t.)

6. Determine the CIED...s current settings .

5. Determine whether the patient is pacing dependent.

4. Determine the primary indication for CIED placement.

3. Determine the CIED manufacturer.

2. Determine the CIED type (i.e. PM, ICD, CRT).

1. Determine whether a patient has a CIED.
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Figure 2. Preoperative Preparation 
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18. Suspend the CIED's active sensor for rate−responsive pacing to prevent undesirable tachycardia.

17. Assure that temporary pacing and defibr illation equipment are immediately a vailable before, during, and after all
procedures with EMI potential.

16. Advise the proceduralist to use bipolar electrosurger y or an ultrasonic scalpel when feasible.

15. If needed, consult a specialist to alter the pacing function of a CIED or suspend the antitach ycardia function of
an ICD.

14. Avoid the routine use of a magnet o ver an ICD.

13. Before suspending the anti−tachycardia function of an ICD, assure that the patient is in a monitored en vironment.

12. If monopolar electrosurger y ("bovie") use is planned inferior to the umbilicus, suspend an ICD...s anti−tachycardia
function, if present.

11. If monopolar electrosurger y ("bovie") use is planned super ior to the umbilicus, suspend an ICD...s anti−tachycardia
function, if present.

10. If, monopolar electrosurger y ("bovie") use is planned inferior to the umbilicus, alter the pacing function of a
CIED  to an asynchronous pacing in the patient is pacing dependent.

9. If monopolar electrosurger y ("bovie") use is planned super ior to the umbilicus, alter the pacing function of a CIED
to an asynchronous pacing mode in the pacing dependent patient.

8. Determine whether intraoperative electromagnetic interference (EMI) from monopolar electrosurger y or other sources
is likely to occur.
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Figure 3. Intraoperative Monitoring, Management of EMI-Electrosurgery, and Radiofrequency Ablation. 
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28. Avoid focusing the lithotr ipsy beam near the generator.

27. Keep the RF's current path (electrode tip to current retur n pad) as far away from the generator and leads as
possible.

26. Avoid direct contact between the ablation catheter and the generator and leads.

25. Use bipolar electrosurger y or an ultrasonic (harmonic) scalpel, if possible.

24. Use short, intermittent, and irregular bursts of electrosurger y at the lowest feasible energy levels.

23. Avoid proximity of the electrosurger y electrical field to the generator and leads, including the avoidance of
waving the activated electrode over the generator.

22. Minimize the risk of EMI by positioning the electrosurgical instr ument and dispersive electrode ("bovie pad") so
the current pathway does not pass through or near the CIED system.

21. If unanticipated CIED interactions occur, discontinue the procedure until the source of interf erence can be
eliminated or managed.

20. Perform continuous peripheral pulse monitor ing for all CIED patients receiving anesthesia care .

19. Continuously monitor and display a patient's ECG as required by ASA standards, from the beginning of anesthesia
until the patient is transferred out of the anesthetizing location, with additional ECG monitor ing in the postoperative
period as indicated by the patient's medical condition.
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Figure 4. Management of EMI-MRI 
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38. Following the MRI, re−interrogate the CIED and restore its per manent settings.

37. Suspend the antitachycardia function of an ICD if present.

36. Alter the pacing function of the CIED to an asynchronous pacing mode in the pacing dependent patient.

35. Interrogate the CIED pr ior to and following the MRI

34. Following the MRI, re−interrogate the CIED and restore its per manent settings.

33. Alter the pacing function of the CIED to an asynchronous pacing mode in the pacing dependent patient.

32. Prior to the MRI, interrogate the CIED and progr am to "MRI Mode" to suspend the antitach ycardia function
of an ICD.

31. An individual capable of programming the CIED should remain in attendance f or the duration of the MRI.

30. Monitor the patient's ECG and/or SpO2 contin uously throughout the MRI.

29. Move the patient outside of the immediate MRI area when the use of an e xternal defibrillator/monitor,
CIED programming system, or any other MRI−unsafe equipment is required.
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Figure 5. Management of EMI-Radiation Therapy, Radiofrequency Identification Devices, Electroconvulsive Therapy
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45. Monitor for and treat ventricular arrhythmias that may occur secondary to the hemodynamic effects of ECT.

44. Suspend an ICD's anti−tachyarrhythmia functions, if present.

43. Alter the pacing function of a CIED to an asynchronous pacing mode in the pacing dependent patient.

42. Monitor for signs of interference with the CIED and be prepared to stop using the RFID if interf erence occurs.

41. Avoid using this equipment in close pro ximity to the CIED whenever possible.

40. Determine whether the manufacturer recommends verification of CIED function before and at the completion of
radiation.

39. Avoid exposing the CIED to radiation whenever possible by positioning the CIED outside the r adiation field,
shielding the CIED from direct r adiation, and relocating the gener ator to the patient's contralateral side.
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Figure 6. Emergency defibrillation or Cardioversion 
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54. Interrogate the CIED immediately after e xternal cardioversion or defibr illation is performed.

53. Use a clinically appropr iate energy output regardless of the presence of the CIED.

52. Use anterior−posterior rather than anterior−lateral pad positioning whenever possible.

51. Attempt to minimize the current flowing through the pulse generator and leads by positioning the defibr illation or
cardioversion pads so they are not directly over the CIED.

50. Follow ACLS guidelines for delivered energy level and pad placement.

49. Follow ACLS and emergency protocols to pro vide rapid cardioversion or defibr illation when needed.

48. If the above activities fail to restore ICD function perf orm, emergency external defibrillation or cardioversion
when needed.

47. For the patient with an ICD and antitach ycardia therapy that have been disabled by programming, determine whether
the antitachycardia therapy should be re−enabled.

46. Before performing emergency defibr illation or cardioversion of the patient with an ICD and magnet−disab led
therapies, terminate all sources of EMI and remo ve the magnet to re−enable the ICD's antitachycardia therapies, then
observe the patient for the delivery of appropriate antitachycardia therapy from the ICD.
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Figure 7. Postoperative Management 
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63. If the CIED is not interrogated dur ing the immediate postoperative period, have it interrogated within 30 days
following the procedure.

62. Perform a postoperative CIED interrogation if the delivery of antitachycardia therapy was observed, or there is
concern for CIED malfunction.

61. Perform a postoperative CIED interrogation if significant EMI occurred in close pro ximity to the CIED.

60. Perform a postoperative CIED interrogation if there is suspicion that antitach ycardia therapy might have been
disabled rather than temporarily suspended with magnet placement

59. Perform a postoperative CIED interrogation if emergency surger y occurred without appropr iate preoperative CIED
evaluation.

58. If interrogation deter mines that the CIED settings are inappropr iate, then reprogram the CIED to newly appropriate
settings.

57. For a CIED that was reprogrammed pre−or−intraoperatively, restore the CIED to its per manent settings before the
patient is discharged from a monitored en vironment.

56. For a CIED that was reprogrammed pre−or−intraoperatively, assure that back−up pacing and
cardioversion−defibrillation equipment are immediately a vailable until its permanent settings are restored.

55. Continuously monitor cardiac rate and rhythm throughout the immediate postoper ative period.
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Figure 8. ICD Interrogation Timings 
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Figure 9. Pacemaker Interrogation Timings 

 
 
 




