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De quoi parle-t-on ?

• La stimulation physiologique / système de conduction cardiaque :

- Stimulation Hisienne

- Stimulation de la branche gauche du faisceau de His



Pourquoi s’intéresser à la stimulation 
du système de conduction cardiaque?

• Eviter les effets délétères de la stimulation VD au long cours

• Sur le long terme, la stimulation VD augmente :
• L’incidence de la FA
• L’incidence des hospitalisations pour insuffisance cardiaque 

• X 2.6 si >40%; MOST trial
• Cut off > 20% dans des études récentes

• La mortalité (en cas de FEVG altérée et > 40% stim VD, DAVID)

La stimulation du sytème de conduction cardiaque respecte
la conduction physiologique intra-ventriculaire



Anatomie



Variations anatomiques
• Position
-de l’AT, 
-de la valve 
septale/antérieure

-du His / septum 
membraneux

Kawashima T, et al  Surg Radiol Anant 2005;27:206 

A- Type I: 46% à la bordure inf du septum membraneux recouvert d’une fine 
couche musculaire
B- Type II: 32% sous le septum membraneux dans le septum interventriculaire
C- Type III: 22% sur le septum membraneux non recouvert (His nu)

Nagarajan VD, et al  Circ AE, 2019;12 e006897



Sonde select secure de Medtronic

• Sonde fine sans lumière  :
• Pas de mandrin 
• Sonde souple avec gaine
• -> Plus difficile à manipuler

• Fixation par vis





Enregistrement du His sur programmateur
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Pour quels patients?

• Stimulation « conventionnelle »
• BAV de haut degré avec taux de stimulation ventriculaire anticipé 

important (> 40 %) 
• FA rapide non contrôlée + ablation du NAV

• Resynchronisation bi-ventriculaire 



BAV de haut degré



Implantation success and clinical results



Nodal AVB



Infra nodal 
AVB



JACC 2018  

• Systematic HBP at 1 institution
• RVP at the other 
• 2013-2016
• Last FU 12/2017



JACC 2018



JACC 2018Mean FU duration : 725±423 d



Selective vs Non selective HB Pacing

• 350 patients
• sHBP = 118
• nsHBP = 232

• Mean FU=1022 d

• Similar outcome
• Battery consumption ?

Beer D, et al. LBT HRS 2019



FA rapide et ablation du NAV



Implantation success and clinical results





2019 ESC recommendations for 
SVT management



Long term Performance of HBP

• 2 centers retrospective study
• 2004-2016 (mean FU= 3.9±3.2 y)
• A large majority of conventional pacing indications

Zanon F, et al. JCE 2019;30:1594

• Mean time to generator change for EOL: 5.9±2.1 y



Long term Safety of HBP
• ~ 8% of HBP interruption at 6 year FU

Zanon F, et al. JCE 2019;30:1594



Expérience Normande (>nov. 2017)

ØHBP was successful in 147 of 170 patients (86.5%); 
Øselective HBC was obtained in 96 patients
Ønonselective HBC occurred in 45 patients.

ØProcedure: 
Ø mean procedure duration was 67.0±28.8 min
Ømean fluoroscopy duration was 7.3±8.1 min

ØOnly 15 patients (10.6%) had HBP threshold > 2V/0.5ms (initial phase). 
ØThere was no pericardial effusion, no pneumothorax and no device infection. Ventricular lead revision was required in 

5 patients; for threshold increase, without obvious dislodgement in 3 patients, and dislodgment occurred in 2 patients. 
ØRA enlargement, infra nodal AV block as technical obstacles



• Efficacité, sécurité et courbe d’apprentissage

Expérience Normande (>nov. 2017)



Technique de Stim. Br. Gche



Stimulation de Br. Gche



Ablate and LBB Pace



LBBP to correct LBBP



Sharma P, Vijayaraman P. HR in press



Stim. B. Gche : 
Expérience 
Rouennaise

Total 
population

(n = 163)

Successful 
procedure

(n = 145)

Unsuccesful 
procedure

(n = 18)
p

Age (year) 76 ± 10 77 ± 10 74 ± 12 0.35
BMI (Kg/m²) 27.5 ± 4.8 27.2 ± 4.7 29.5 ± 4.7 0.04
Atrial fibrillation 66 (40.5%) 58 (40.0%) 8 (44.4%) 0.80
Cardiopathy

Valvulopathy 58 (35.6%) 51 (35.2%) 7 (38.9%) 0.79
Valvular heart surgery 28 (17.2%) 22 (15.2%) 6 (33.3%) 0.09

TAVI 27 (16.6%) 26 (17.7%) 1 (6.3%) 0.48
Coronary disease 22 (13.5%) 17 (11.7%) 5 (27.8%) 0.08

Dilated cardiomyopathy 11 (6.7%) 9 (6.2%) 2 (11.1%) 0.35
Hypertrophic cardiomyopathy 1 (0.6%) 1 (0.7%) 0 (0%)

Amyloidosis 2 (1.2%) 2 (1.4%) 0 (0%)
Electrocardiogram

Mean QRS Duration (ms) 119 ± 28 119 ± 29 126 ± 29 0.59
Left bundle branch block 54 (33.1%) 51 (35.2%) 3 (16.7%) 0.19

Right bundle branch block 42 (25.8%) 39 (26.9 %) 3 (16.7%) 0.57
Echocardiography

LVEF (%) 57 ± 12 57 ± 12 55 ± 11 0.38
LVEF 35-50 % 24 (14.7%) 21 (14.5%) 3 (16.7%) 0.74
LVEF ≤ 35 % 14 (8.6%) 11 (7.6%) 3 (16.7%) 0.19

Left ventricular dilatation 22 (13.5%) 19 (13.1%) 3 (16.7%) 0.72
Left ventricular hypertrophy 42 (25.8%) 36 (24.8%) 6 (33.3%) 0.41

Left atrial dilatation 108 (66.3%) 95 (65.5%) 13 (72.2%) 0.80
Right atrial dilatation 46 (28.2%) 37 (25.5%) 9 (50.0 %) 0.05

Right ventricular dilatation 7 (4.3%) 3 (2.1%) 4 (22.2%) 0.003
Right ventricular dysfunction 7 (4.3%) 4 (2.8%) 3 (16.7%) 0.03

Pacemaker indication
High degree AVB 132 (81.0%) 119 (82.1%) 13 (72.2%) 0.34

Sinus node dysfunction 6 (1.8%) 5 (3.4%) 1 (5.6%) 0.51
Uncontrolled atrial fibrillation 21 (12 .9%) 19 (13.1%) 2 (11.1%) 1.0

Others 3 (0.6%) 2 (1.4%) 2 (11.1%) 0.07



Stim. B. Gche : Expérience Rouennaise
Successful procedure

n = 145

Single chamber PM 34 (23.4 %)

Total procedure time (min) 40 ± 15

Total fluoroscopic time (min) 4.1 ± 3.6

Total fluoroscopic dose (Gy/cm²) 1.5 ± 1.8
Dual chamber PM 107 (73.8%)

Total procedure time (min) 46 ± 11

Total fluoroscopic time (min) 3.4 ± 2.8

Total fluoroscopic dose (Gy/cm²) 1.2 ± 1.1
Unipolar impedance (Ohms) 556 ± 121
Bipolar impedance (Ohms) 760 ± 119
Detection (mV) 11.9 ± 5.3
Unipolar threshold ( V @ 0,4 ms) 0.57 ± 0.20
Bipolar threshold ( V @ 0,4 ms) 0.63 ± 0.26



Electrical and mechanical consequences of LBBP

Total population
(n=145) p LBBB

(n=51) p RBBB
(n=39) p Narrow QRS 

(n=55) p

Spontaneous
rhythm

Ventricular
pacing

Spontaneous
rhythm

Ventricular
pacing

Spontaneous
rhythm

Ventricular
pacing

Spontaneous
rhythm

Ventricular 
pacing

QRS 
duration (ms)

119 ± 29 105 ± 12 <0.001 142 ± 19 107 ± 13 <0.001 130 ± 18 107 ± 13 <0.001 91 ± 18 103 ± 11 <0.001

IVD (ms) 34 ± 23 15 ± 12 <0.001 51 ± 14 14 ± 12 <0.001 50 ± 16 17 ± 14 <0.001 12 ± 11 13 ± 11 0.90

LIV delay in 
A3C (strain)

67 ± 51 43 ± 29 <0.001 116 ± 65 47± 32 <0.001 42 ± 29 47 ± 24 0.83 49 ± 22 40 ± 31 0.13

LIV delay in 
A4C (strain)

64 ± 57 57 ± 30 0.31 124 ± 72 66 ± 28 <0.001 36 ± 19 56 ± 31 0.09 44 ± 29 54 ± 30 0.42

LIV delay in 
A2C (strain)

48 ± 36 45 ± 30 0.99 67 ± 49 57 ± 37 0.75 38 ± 24 40 ± 22 0.38 42 ± 26 41 ± 29 0.86



Synthèse 
• Pour les patients avec un taux de stimulation ventriculaire anticipé élevé -

ablation du nœud AV (maintenant dans les recos !)
- BAV III de siège nodal (HBP) ou infranodal (LBBP)

• Diminution escomptée de l’incidence d’insuffisance cardiaque au long cours

• Au prix:
• Procédure plus longue
• Ecoute ventriculaire moins bonne (HBP)
• Consommation électrique plus élevée (Seuils et impédances; HBP)
• Quid de la longévité de la sonde en position transeptale (LBBP)

• Alternative à la synchronisation cardiaque dans certaines situations 
particulières



Resynchronisation bi-ventriculaire



Sharma PS, Dandamudi G, Herweg B, Wilson D, Singh R, et al. 2017. Permanent His Bundle Pacing as an Alternative to Biventricular Pacing for Cardiac
Resynchronization Therapy: A Multi-Center Experience. Heart rhythm : the official journal of the Heart Rhythm Society







Mapping of the Left His-Purkinje system in 
LBBB patients: Response to HBP

Upadhyay G, et al. 
Circulation 2019

• 64% accessible to correction
(proximal complete block)

• Effective correction in 85% of those



Criteria to predict corrective HBP ?

Upadhyay G, et al. Circulation 2019

Sensitivity Specificity NPV PPV
All Strauss criteria 95% 55% 90% 71%
Mid QRS notching 100% 42% 100% 67%
Intracardiac CCB 100% 79% 100% 85%



HBP vs BiV: LVAT and Hemodynamic response

• 23 CRT-indicated patients, 17 analyzed (No LVAT reduction > 10 ms in 4)
• ECGi (252 electrodes vest)
• Invasive or Finapress blood pressure analysis
• Temporary HBP from subclavian or femoral approach

Arnold AD, et al. JACC 2018;72(24):3112



HBP as an suitable alternative for 
cardiac resynchronization

• CRT non responders (30%)
• Failure to implant LV lead (2-5%)

• Pacing-induced cardiomyopathy (15% of chronically RV paced
patients)

• Anticipated high ventricular pacing burden (>20–40 % of pacing)



His-SYNC study
• First multicenter randomized study comparing HBP vs BiV pacing
• 20 patients in each group
• 1 year FU
• No difference in ECG / Echo parameters

• Lot of cross-over (48% HBP, 26% BiV)
• Lot of IVCD (50% ! )

ITT analysis

Upadhyay G et al, JACC.2019.04.026



His-SYNC per protocol analysis

HB pacing 
(n=16)

BiV pacing 
(n=24)

p

QRS duration (ms) 125±22 164±25 <0.001

Echo response (>5%, 
%)

91 54 0.078

Upadhyay G et al, HRthm.2019.05.009


