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Learning Goals 
•  Fundamentals of dual chamber timings 
•  Programming goals of the temporary pacemaker 
•  How to check thresholds 
•  How to check lead impedance 
•  Troubleshooting 
•  Case scenarios 



NAPSE/BPEG (NBG) 3 letter code 
Position I 

Chamber(s) PACED 
Position II 

Chamber(s) SENSED 
Position III 

RESPONSE to SENSING 

O=None O=None O=None 

A=Atrium A=Atrium T=Triggered 

V=Ventricle V=Ventricle I=Inhibited 

D=Dual (A+V) D=Dual (A+V) D=Dual (T+I) 



Single chamber: mode? 



Single chamber: mode? 



Dual chamber: mode? 



Dual chamber: mode? 



Dual chamber: mode? 



Default settings 
•  Mode: DDD 
•  Lower rate: 80 ppm 
•  A & V outputs: 10mA 
•  Menu- page 1 

–  A-sensitivity: 0.5 mV 
–  V-sensitivity: 2.0 mV 
–  AV delay: 170 ms 

•  Menu- page 2 
–  Upper rate: 110ppm 
–  PVARP: 300 msec 



Pacing thresholds 
•  Lowest pulse generator output needed to 

consistently capture the heart. 



Sensing threshold 
•  Largest intrinsic signal (A or V) that can be 

consistently sensed by pulse generator 



Sensing threshold 

Greater the number the less sensitive the 
device is to intra-cardiac events 



Thresholds affected by: 
•  Lead maturation 
•  Inflammation/edema/ fluid 
•  Fibrosis/myocardial disease 
•  Infection 
•  Electrolyte abnormalities (e.g. K) 
•  pH imbalance 
•  Hypoxia 
•  Drugs 



Programming goals 
•  Lower and upper rates: age appropriate 
•  A & V outputs: maintain 2-3 x safety margin 
•  A & V sensitivities : program ≤ 0.5 x sensing threshold 
•  AV delay: typically 100-150ms. Shorter for faster HR 
•  PVARP: adjust to achieve a reasonable 2:1 block point. 

If no retrograde conduction easiest to set at 150ms 
 



Dual chamber timings 

A-A interval = lower rate limit 

AVI VRP 

PVARP 

TARP 

Upper tracking interval (max rate) 

V-A interval (Atrial escape) 



Troubleshooting 

•  Loss of capture 
•  Failure to pace 
•  Undersensing 
•  Oversensing 

•  Upper rate behavior 
•  Pacer related 

tachycardia 
•  Ventricular safety 

pacing 

True 
problems 

Pacer 
problems 



Identify the problem 



Identify the problem 



Loss of capture 
Possible causes Corrective measures 

Threshold rise Increase output (mA); Check thresholds 

Fractured/dislodged lead Replace/reposition lead 

Battery depletion Replace battery 

Refractory tissue Assess mode selection 

Faulty cable connections Check connections; Switch polarity 

QRS not visible Adjust ECG 



Identify the problem 



Failure to pace-no output 
Possible causes Corrective measures 

Battery depletion Replace battery 

Pacemaker off Check pacemaker settings 

Faulty cable connections Check cable connections 

Fractured/dislodged lead Replace/reposition lead 

Oversensing Verify/adjust sensitivity 



Identify the problem 



Identify the problem 



Undersensing 
Possible causes Corrective measures 

Inappropriate sensitivity setting Check sensitivity thresholds/increase 
sensitivity 

Changes in native signal Increase sensitivity (lower number) 

Lead fracture/dislodgement/insulation 
break Replace/reposition lead 

Battery depletion Replace battery 

Fusion beat 



Identify the problem 

•  Poor connection  
•  Lead fracture 
•  Insulation break 
•  Exposure to 

interference(EMI) 
•  Unipolar leads most 

prone 



Impedence 



Upper rate behavior: DDD mode 

•  Only observed when device is tracking 
intrinsic p waves (A sense, V paced) 

•  Intrinsic atrial rate >pacemaker upper 
tracking rate  
– Wenckebach phenomenon 
– 2: 1 Block 



Pacemaker Wenckebach 



Pacemaker 2:1 Block 



Upper rate behavior 



Pacemaker mediated tachycardia 
•  Retrograde conduction time > PVARP 
•  Synchronized to retrograde p waves è   fast  

V pacing (at /near upper rate limit) 
 



Pacemaker mediated tachycardia 
•  Fast ventricular paced 

rhythm 
•  Synchronized to 

retrograde p waves è   
fast  V pacing (at /near 
upper rate limit) 

•  Not normal sinus 
tachycardia 

 



Pacemaker mediated tachycardia 

DDD DOO 



Ventricular safety pacing 
•  Seen with PVCs, junctional rhythm 
•  Prevents inhibition of ventricular pacing due to crosstalk 
•  V sensed event within 110 ms of atrial paced event 
•  V pacing delivered 110ms after atrial pace 



Practice 



Case scenarios 



Cardiovascular implantable 
electronic devices 
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Learning goals 
•  How to interpret an interrogation report 
•  How to interrogate a device 
•  How to determine pacer dependency 
•  How to change modes to asynchronous pacing 
•  How to deactivate an ICD 



Interrogation report 



Interrogation 
•  P  Programming & percentage pacing 
•  B  Battery  
•  L  Lead impedance 
•  S  Sensitivity 
•  T  Thresholds 
•  O  Observations 
•  P  Print report 


