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    Dear Editor,


    Liver transplant in patients with cardiac comorbidities is common, but transplant in patients on pacemakers has not been widely reported in literature. We wish to present the management of a 57-year-old cirrhotic, model for end-stage liver disease (MELD) 30, with a permanent pacemaker inserted 18 years ago for sick sinus syndrome scheduled to undergo a living donor liver transplant [Figure - 1]a.
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        	Figure 1: (a) X-ray with pacemaker lead. (b) Electrocardiogram with pacemaker
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    The anesthetic concerns were potential interference with cautery and management of ventricular arrhythmias or decompensation during transplant. After confirming the battery efficiency, the pacemaker was reprogrammed mode that would deliver preprogrammed impulses independent of the patient's rhythm below the set heart rate [Figure - 1]b. In the OR, electrocardiogram (ECG) displaying pacing spikes was set and cautery pad was placed away from the pacemaker site. During surgery, bipolar cautery and cavitron ultrasonic surgical aspirator were used with no interference to the patient's rhythm. After an uneventful surgery, he was shifted to the intensive care unit with the pacemaker in the VOO mode until extubation 12 h later when it was reprogrammed to the VVI mode.(antibradycardia pacing only).


    In patients with advanced cirrhosis, cardiovascular changes are extensive and present a challenge for the anesthetist.[bookmark: ft1][1] In patients with a permanent pacemaker, preoperative stress testing can be achieved by increasing the pacing rate without a need for dobutamine with accuracy in identifying coronary artery disease.[bookmark: ft2][2] Transthoracic echocardiography and technetium 99mTc MIBI (methoxyisobutylisonitrile) scan after administration of dobutamine were performed preoperatively for cardiac assessment in our patient.


    Guidelines for the preoperative and intraoperative management of patients with a pacemaker undergoing surgery are provided in [Table - 1].[bookmark: ft3][3] The function of a pacemaker during surgery with an ongoing use of cautery remains a major concern. Continuous ECG, SpO2, and intra-arterial monitoring are required during anesthesia until the patient is transferred out of the anesthetizing location. Electrosurgical instruments and dispersive electrodes are placed ensuring that current pathway does not pass through or near the pacemaker system and use of bipolar cautery is preferred.[bookmark: ft4][4] Cirrhotics are prone to the development of cirrhotic cardiomyopathy with elements of systolic and diastolic dysfunction and a prolonged QTC. This predisposes them to ventricular arrhythmias at the time of graft reperfusion.[bookmark: ft1][1] In the event of a perioperative emergency, all sources of electromagnetic interference should be discontinued to allow proper interpretation of the rhythm [Table - 1].[bookmark: ft3][3],[bookmark: ft5][5] Defibrillator paddles are placed avoiding the site of pacemaker or anteroposteriorly. The pacemaker should be reprogrammed after confirmation of the hemodynamic stability and need for relaparotomy for surgical complications.
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        	Table 1: Guidelines for intraoperative management of patients with permanent pacemakers undergoing liver transplant*
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    We wish to highlight management of cirrhotic patients with pacemakers undergoing transplant emphasizing the fragile cardiovascular state and predisposition to arrhythmias and present guidelines for their management.
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  Figure 1: (a) X-ray with pacemaker lead. (b) Electrocardiogram with pacemaker
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  Table 1: Guidelines for intraoperative management of patients with permanent pacemakers undergoing liver transplant*
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Check list

Implications

Preoperative
Detailed history, evaluation of functional stafus
Pacemaker card, date, replacement
ECG
Chest X-ray for lead position
Interrogation and battery function
Convert to autonomous mode preoperatively
Intraoperative
ECG 5 lead. 2 channel moniforing
Intra-arterial line
. short bursts, grounding away from pacemaker

Bipolar cautery
VOO: (Asynchronous mode)

Emergency
Arial asrhythmia with hemodynamic instability
Ventricular tachycardia unstable
Ventricular fibsillation
PEA

Postoperative
Keep in VOO (asynchronous) mode until exmbation

Syncopal attacks post pacemaker indicates battery malfunction
Type of pacemaker, indication for placement, change if needed
Pacing spikes present imply pacemaker dependence

Lead fractures

Confirm battery status as per company instructions
Electrophysiology technician to reprogram

Accurate rate and blood pressure monitoring
Avoid EMI on pacemaker function

Avoids EMI on pacemaker function

Remove/disconnect cautery

Use external defibrillation at appropriate energy

Pads to be placed avoiding site of pacemaker or anteroposteriorly

CPR as per guidelines

Re-exploration may involve use of cautery and EMI

*Adapted from ASA practice advisory. Anesthesiology 2011 ASA: American Society of Anesthesiologists, ECG: Electrocardiogram, EMI Electromagnetic
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