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Pacemakers 

• A pacemaking system consists of an impulse generator 

• and leads to carry the electrical impulse to the patient’s 

• heart. Leads are connected to the heart’s chambers through 

• the vena cava (transvenous leads), or they are directly 

• sewn onto the surface of the heart (epicardial leads). Leads 

• can be unipolar (one electrode per lead), bipolar (two electrodes 

• per lead), or multipolar (multiple electrodes and 

• wires contained within one lead with connections in multiple 

• chambers) 







PACEMAKER CODE 



Pacemaker Indications 



Magnet 

• Despite often repeated folklore, most PM manufacturers 

• warn that magnets were never intended to treat PM 

• emergencies or prevent the effects of EMI. Rather, magnet activated 

• switches were incorporated to produce pacing 

• behavior that demonstrates remaining battery life and, 

• sometimes, pacing threshold safety factors. 



Predicting remaining battery life 

• IFI(Intensified follow up) 

• ERT(ERI)elective replacement time 

• EOL (End of life) 



Threshold margin test(TMT) 



• Identify the generator manufacturer and model (pacemaker, transvenous 

defibrillator, subcutaneous defibrillator) of the cardiovascular implantable 

electronic device (CIED). 

 

• Establish preoperative contact with the patient’s CIED physician or clinic to 

obtain appropriate records and a perioperative prescription (Heart Rhythm 

Society [HRS]). 

Have the CIED interrogated (American Society of Anesthesiologists [ASA]) by a 
competent authority  shortly before the anesthetic regimen. 

Preoperatively 

Anesthesia consideration 



• Obtain a copy of this interrogation. Obtain a perioperative prescription from the 

CIED physician (HRS). Ensure that implantable cardioverter-defibrillator (ICD) 

treatment settings are appropriate and that the CIED will pace the heart. 

 

• Consider replacing any CIED near its elective replacement period in a patient 

scheduled to undergo either a major surgical procedure or a surgical procedure 

where monopolar electro surgery will be used within 25 cm of the generator. 

 

• Determine the patient’s underlying rate and rhythm to determine the need for 
backup (external) pacing support. 

Preoperatively 

Anesthesia consideration 



• Ensure that all magnet behavior (pacing, suspension of shock 

therapy) is appropriate if magnet use is planned. 

 

• Program minute ventilation rate responsiveness “off,” if  present. 

 

• Consider increasing the lower rate limit to provide optimal oxygen 

delivery for major procedures. 

Preoperatively 

Anesthesia consideration 



• If electromagnetic interference is likely,  

(1) disable antitachycardia therapy if a defibrillator is present  and  

(2) consider asynchronous pacing for some pacing dependent 

patients.  

 

Magnet application may be acceptable for some ICDs (disable 

antitachycardia therapy) or pacemakers (provide asynchronous 

pacing). 

Asynchronous pacing from an ICD always requires reprogramming. 

Preoperatively 

Anesthesia consideration 



Intraoperatively 

Anesthesia consideration 

• Monitor cardiac rhythm with the pulse oximeter  (plethysmography) or arterial 

waveform analysis. 

 

• Consider disabling the “artifact filter” on the electrocardiogram monitor.  

 

• Ask the surgeon to operate without the monopolar electrosurgical unit (ESU). 

 

• Use a bipolar ESU if possible; if not possible, then pure “cut” electrosurgery is 

better than “blend” or “coag,” and ESU should be applied in short bursts (<4 
seconds) separated by at least 2 seconds. 



Intraoperatively 

Anesthesia consideration 

• Place the ESU dispersive electrode in such a way to prevent 

electricity from crossing the generator-heart circuit, even if the  

electrode must be placed on the distal forearm and the wire covered 

with sterile drape. 

 

• If the ESU causes ventricular oversensing with pacing quiescence 

or atrial oversensing with inappropriate ventricular pacing, limit the  

effect by using short ESU bursts, relocating the dispersive electrode, 
or placing a magnet over the pacemaker  



• Some patients require postoperative interrogation, especially if  

preoperative reprogramming took place. For “low-risk cases,” HRS  

(but not ASA) states that this interrogation can take place in an  

ambulatory setting up to 1 month postoperatively.  

 

Some rate enhancements can be reinitiated, and a determination of 

optimum heart rate and pacing parameters should be made. Any  

patient with disabled antitachycardia therapy must be monitored  
until the antitachycardia therapy is restored. 

Postoperatively 

Anesthesia consideration 



GLOSSARY 
 Atrioventricular Delay 

 

 Lower Rate Limit 

     (LRL, also Automatic Rate or  Programmed Rate) 

 

 Upper Tracking Rate 

      (UTR, also called Upper Rate Limit or URL) 



GLOSSARY… 

Hysteresis 

 

 ICD (Implantable Cardioverter-Defibrillator) Mode 

 

 Mode Switch 



GLOSSARY… 

Oversensing 

 

Undersensing 

 

 Rate Modulation 



IMPLANTABLE CARDIOVERTER 
DEFIBRILATOR 

• ICDs can work as defibrillator ;ATP and pacemaker 

• It has been proven defibrillation  is superior to drug therapy 

 



Icd code 



Indication 

• Ventricular tachycardia 

• Ventricular fibrillation 

• Brugada syndrome (right bundle branch block, ST-segment 

• elevation in electrocardiographic leads V1 to V3) 

• Arrhythmogenic right ventricular dysplasia 

• Long QT syndrome 

• Hypertrophic cardiomyopathy 

• Prophylactic use in the patient who has CM without electrophysiologic 

• testing to justify placement: MADIT II (EF <30%, 

• ischemic CM)98; MUSTT (EF <40%, ischemic CM with nonsustained 

• ventricular tachycardia)97; SCD-HeFT (EF <35%, and 

• CM of any cause)3 



Magnet behavior 



PREANESTHETIC EVALUATION 
AND REPROGRAMMING 

• Management of comorbidity 

• Interrogation or contact with CIED physician 

• IF there is need for elective replacement 

• Antithachycardia therapy should be disabled in the presence of ESU 

 

 



Intra and postoperative consideration  

• Ability to deliver cardioversion and defibrillation 

• Interrogation after surgery 







Diagnosis of VT from SVT include the 
following 
 
• 1. Onset criteria: In general, onset of VT is abrupt, whereasonset of SVT has 

sequentially shortening R-R intervals. 

• 2. Stability criteria: In general, the R-R interval of VT is relativelyconstant, 
whereas the R-R interval of atrial fibrillationwith rapid ventricular response 
is quite variable. 

• 3. QRS width criteria: In general, the QRS complex widthin SVT is narrow 
(<110 msec), whereas the QRS widthin VT is wide (>120 msec). 

• 4. “Intelligence” in dual-chamber devices attempts toassociate atrial 
activity with ventricular activity. 

• 5. Morphology waveform analysis includes comparisonwith stored 
historical templates. 

 





 

 
 

 


