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Trouble in Paradise: Difficult CIED 
Troubleshooting

David Hayes, MD

97 yo – 1 week s/p DC PM Implant
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97 yo – 1 week s/p DC PM Implant
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97 yo – 1 week s/p DC PM Implant

97 yo – 1 week s/p DC PM Implant

What is your generic diagnosis?

1. Oversensing

2. Undersensing

3. Failure to capture

4. Crosstalk
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97 yo – 1 week s/p DC PM Implant

What of the following would “NOT” be in your differential based on the clinical 
scenario and the generic diagnosis?

1. Lead dislodgement

2. Lead fracture

3. Loose set screw

4. Air in the header

CP1232480-13

Pacemaker programmed to DDI 86 ppm; AVI = 165 ms; 
PVAB = 13 ms. Referred with ? of abnormal PM function
(Note – all A activity is paced & all V activity is intrinsic

The most appropriate approach would be:
1. Lengthen PVARP
2. Lengthen PVAB 
3. Lengthen  AVI
4. Lower the upper rate limit

The most appropriate approach would be:
1. Lengthen PVARP
2. Lengthen PVAB 
3. Lengthen  AVI
4. Lower the upper rate limit

7

8



4/8/2025

5

CP1232480-13

Determining the VA Interval
VV  =  AV + VA
VV - AV = VA

Programmed VV  =  86 ppm =  697 ms
AV  =  165 ms

697 - 165 = 532 ms (VA)

Determining the VA Interval
VV  =  AV + VA
VV - AV = VA

Programmed VV  =  86 ppm =  697 ms
AV  =  165 ms

697 - 165 = 532 ms (VA)

697

165

CP1232480-13

Measured RR  = 575 ms = VV
575 - 532 (VA) = 43 ms (AV)

Point of sensing after atrial output is 43 ms
Blanking period of > 43 ms should avoid crosstalk

Measured RR  = 575 ms = VV
575 - 532 (VA) = 43 ms (AV)

Point of sensing after atrial output is 43 ms
Blanking period of > 43 ms should avoid crosstalk

575
Measured RR

532
Calculated  VA
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CP1000857-57

After lengthening the ventricular blanking period to > 
43 ms the tracing is compatible with programming, 
i.e. rate 86 bpm, AVI 165 ms

After lengthening the ventricular blanking period to > 
43 ms the tracing is compatible with programming, 
i.e. rate 86 bpm, AVI 165 ms

Patient having routine ECG; described symptoms 
of dizziness with standing and physical activity
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II

V5

V1

Brady Programming:

• Pacing Mode: DDDR AAIR

• Lower Pacing Rate: 60 ppm

• Upper Rate: 110 ppm

• Blanking after pace: 200 msec

• Paced AV Delay: 340 msec

• Sensed AV Delay: 310 msec

• PVARP: 250 msec
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Symptoms are related to:

1. Ventricular undersensing

2. Atrial failure to capture

3. Effective AV dissociation

4. Non-pacemaker issues
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Symptoms are related to:

1. Ventricular undersensing – Any suggestion of undersensing is a function of 
the MVP algorithm and one would need to overlay refractory and blanking 
periods – would be available with interrogation

2. Atrial failure to capture – Telemetry strips should be used to definitively 
demonstrate that atrial capture normal; also programming to AAI or DDI 
and performing atrial capture thresholds should be part of troubleshooting

3. Effective AV dissociation – As a result of MVP

4. Non-pacemaker issues – Non-answer + there is a pacemaker explanation

Pacemaker syndrome 2° to MVP

• The patient was having dizziness with standing and with physical activity. ECG  
demonstrates pacing spikes before and on the T wave. 

• AV delay was being extended so much by the MVP mode (>400 ms), the patient would 
develop a 2:1 heart block at low rates and effective V rate would drop. 

• Reprogrammed to DDDR and extended P-AV delay to 340 msec. Sitting the patient was 
Ap-Vs;  standing heart rate ↑ into the 70's with AV pacing ; no dizziness with standing. 

• The patient will return in one month to recheck the device and see if has improvement 
and check AV pacing percentages. 
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Rhythm strip obtained the afternoon after the pacemaker 
implant.  Patient asymptomatic.  RNs call pacemaker 
service….Generic diagnosis?

1. Failure to capture

2. Failure to output

3. Undersensing

4. Rate variation

©2011 
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Failure to OutputFailure to Output

• Oversensing

• Crosstalk

• EMI

• Battery failure

• Circuit failure

• Lead fracture

• Internal insulation 
failure

• Loose set-screw

• Incompatible 
lead/header

• Pseudomalfunction/ 
Device nuance

If intervals are regular and baseline steady, less 
likely to be oversensing .
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Failure to OutputFailure to Output

• Oversensing

• Crosstalk

• EMI

• Battery failure

• Circuit failure

• Lead fracture

• Internal insulation 
failure

• Loose set-screw

• Incompatible 
lead/header

• Pseudomalfunction

• Device nuance -
peculiarity

Engineering explanation:

Mehra, et al.  Europace e-Pub April 16, 2015
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