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Specific requirements of HBP:

1.To capture the HB (and correct conduction disturbances)

2.To obtain adequate V sensing, avoiding A and HB oversensing

3.To consider the device type and the port used (A, RV, LV)

4.To consider the latency from pacing event to V electrical activation
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Pacing polarity

• Unipolar: - lower capture threshold
     - easier detection of pacing spike

• Bipolar:   - higher impedance
     - lower battery drain

• Set an output allowing not only HB capture, but also BBB correction
• Disable automatic capture management algorhythms

Voltage

- 2 x capture threshold
- at least 1 V safety margin 
in non-dependent patients

Pulse width

- 0.4/.5 ms if threshold <2 V
- 1 ms if threshold >2 V
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Permanent atrial fibrillation. Single chamber PM; His bundle lead. Permanent programming: AAIR 70-130 ppm, 

sensitivity 0.25 mV (BI). Pacing percentage: 99%.

In the arrhythmia registry, a single “high atrial frequency” (“AFA”) episode, revealing atrial waves oversensing.

 



Temporary mode: AAI 30 ppm; sensitivity 0,5 mV (BI)

Temporary mode: AAI 30 ppm; sensitivity 0,25 mV (BI)

R wave amplitude: 1.5 mV (BI); HB wave amplitude: 0.35 mV (BI).



Sensing polarity

• Bipolar: - first choice

• Unipolar: - when difficult to avoid A oversensing in BI 
(adjust sensitivity to avoid noise detection)

• In case of low R wave sensing and single chamber pacemaker, consider 
AAI(R) mode and report it in notes

• When in the RV port, finely tune the sensitivity, especially in case of low 
R wave sensing and/or risk of A / HB oversensing

• Disable automatically-adjusting sensitivity
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- When in the A port:

- disable ventricular safety pacing

- in ICD, disable 1:1 tachycardia discriminators

- set high sensitivity or DVI mode

- adjust appropriate pAV interval (20-40 ms 

longer than AP-VS interval)

-When in the LV port, set the maximum allowed VV   

     interval to anticipate the “LV” (HB) pacing
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If the His lead is connected to a ventricular port, 
one should bear in mind the latency in 
ventricular activation resulting from HV 
conduction, and shorten the programmed AVI 
accordingly. The HV interval can be measured 
by the stimulus to QRS onset in case of selective 
capture. With nonselective capture, it is at 
present unclear if the AVI should be adjusted. 



If AV block is the reason for implant, the AV delays should 
be shortened. On average, the paced AV delay is 
programmed approximately 130 ms and the sensed AV 
delay is approximately 100 ms. The AV delays for AV block 
are shortened to accommodate for the HV interval (usually 
35–55 ms) and may vary from patient to patient based on 
measurements that are taken at implant. 



When programming AV intervals, the His 
pace to QRS onset delay should be 
subtracted from the programmed AV 
delay.



When the HB lead is connected to the RV port in patients in sinus rhythm 
with an atrial lead, the His-ventricle (HV) interval should be accounted for 
and subtracted from the desired AV delay. In case of selective HBP, one 
can measure the spike-QRS onset delay, or simply use a default value of 40 
ms. 





In selective and non-selective HBP patients:

EP-guided sAV delay (ms) = 150 - RA sensing latency - HV

The EP-guided AV delay was defined as the 
programmed AV delay leading to a PR interval 
on the surface ECG of 150 ms in s-HBP and 
LBBAP or 150-HV in ns-HBP.
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For an LBBAP lead connected to the RV port, one can program the AV delay 
as usual, as the delay between the left bundle branch potential and QRS 
onset is negligible (<20 ms). Direct LBB capture may even not be present in 
a substantial proportion of these patients.



In LBBAP patients: 

EP-guided sAV delay (ms) = 150 - RA sensing latency

The EP-guided AV delay was defined as the programmed AV delay 
leading to a PR interval on the surface ECG of 150 ms in s-HBP and 
LBBAP or 150-HV in ns-HBP.









Permanent AF. Pace 

and ablate; dual 

chamber PM; LBBAP 

lead in the A port and 

backup RV lead in the 

V port. Programming: 

DDDR.

 



In conclusion, some key points…

•Effective conduction system pacing not only depends on successful device 

implantation but also on proper device programming. 

•Current impulse generators are not specifically designed for CSP.

•Different pacing system configurations are used depending on the 

underlying heart rhythm (sinus rhythm or permanent atrial arrhythmia) 

and the aim of pacing.

•Depending on the device configuration, different programming issues may arise.

•A tailored device programming should take into account the pathophysiology of conduction 

system, the individual pacing outcome and patient needs, the device features and 

programmable parameters.
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