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BiV induced Dyssynchrony

BASELINE BV PACING

Ploux S et al Heart Rhythm 2015
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41 patients enrolled and
underwent randomization

/ (1) \

21 assigned to His-CRT

20 assigned to BiV-CRT

1 withdrawal after

randomization

10 crossed over to BiV-CRT

* Failure to achieve QRS
narrowing <130ms = 3

* No correction due to
IVCD=5

* Inability to map His = 2

5 crossed over to His-CRT

* Unable to cannulate = 2

* Suboptimal CS target
branch = 2

* Vascular occlusion = 1
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11 received His-CRT
per-protocol

16 His-CRT as treatment-
received

14 received BiV-CRT
per-protocol

24 BiV-CRT as treatment-
received
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Left bundle pacing
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Bipolar Pacing

P Vijayaraman et al Heart Rhythm Case Report 2019
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Intrinsic SHBP BiV
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RV activation Time

(ms)
LV activation Time 82 51 68
(ms)
Total Activation Time 108 51 72

(ms)



SHBP vs Peri-LBBB vs Intrinsic

Intrinsic SHBP PLBP
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RV activation Time (ms) 23
LV activation Time (ms) 110 36 42

Total Activation Time 117 38 48
(ms)
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Intrinsic LBP
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Intrinsic NSHBP
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Circulation: Arrhyvthmia and Electrophvysiology

ORIGINAL ARTICLE

Permanent His Bundle Pacing for Cardiac
Resynchronization Therapy in Patients

With Heart Failure and Right Bundle
Branch Block
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QRSd and LVEF pre-and post HBP

Change in QRSd with HBP

Change in LVEF after HBP
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RBBB cases

Intrinsic RV
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RV activation Time (ms) 64

LV activation Time (ms) 41 129 64 59

Total Activation Time (ms) 109 143 85 59
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Intrinsic RV
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Intrinsic SHBP without correction
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RV
activation
Time (ms)

LV
activation
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Total
Activation
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Intrinsic NSHBP
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New HIS bundle pacemaker
lead placement

During implantation:

Pacemaker leads come into heart

Initial lead placement: through the subclavian vein
* His lead

* LV lead via CS

* RV lead HIS bundle

Atrioventricular node
* +/- Left bundle lead (after
the 7t patient)

Sinoatrial node

Right atrium

Right ventricle

Septum

Right bundle branch

Left bundle pacing

Conventional LV lead via coronary sinus
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12 patients recruited with baseline Echo,
ECG, clinical assessment
(8 RBBB + 4 IVCD patients)

* 1 patient died before first
FU period

11 patients had completed FU Echo, ECG and clinical
assessment after 3-6 months of CRT implantation
(4 had His pacing; 4 had LB pacing as final configuration)




Table 4. Patient Characteristics, Electrocardiographic and Echocardiographic outcomes

Patient | Age | Gender | Etiology QRS | Rhythm Pacing Device | CrCl | NYHA | QRS (ms) TAT (ms) LVEF (%) FU TAT% | LVESV%
pattern ‘configuration _ NYHA | change | change
Pre | Post | Pre | BiVP | Final | Pre | Post
1 70 M NICM RBBB pAF HBP + BIVP CRTD | 81 3 | 162 | 98 [112 | 88 52 | 26 | 30 3 54% | -21%
2 62 M ICM RBBB NSR LV pacing CRTP | 57 2 | 154 | 160 | 94 | 98 88 | 34 | 29 1 6% +25%
3 69 M NICM RBBB NSR HBP CRTP | 94 3 186 | 160 | 109 | 85 74 21 25 1 -32% -17%
4 75 F niev | (QveD) | pAF HBP CRTD | 68 | 3 |156| 128|111 | NA | 46 | 32 | a9 2 | s9% | -16%
5 83 B NICM RBEB PAF BIVP WV 20 CRTP | 47 4 | 136|134 | 98 | 102 | 61 | 30 | 47 2 38% | -13%
6 55 M NICM PAF BiVP-ACRT CRTD | 54 3 | 136|133 | 92 | 52 47 | 17 | 23 2 -49% | -17%
g 53 M NICM RBBB AF LBP-LV 60 CRTD | 33 3 | 184|154 | 82 | 79 58 | 15 | 14 3 -29% +5%
8 82 M ICM RBBB NSR LBP CRTP | 106 | 3 | 156 | 108 | 76 | 86 49 | 28 | 40 2 -47% | -18%
9 64 M NICM RBBB NSR LBP CRTD | 49 3 | 196 | 148 | 129 | 63 40 | 22 | 36 2 69% | -24%
10 83 M NICM AF HBP-LV 60 CRTD | 23 2 | 152 | 127 [102 | 86 62 | 24 | NA | NA NA NA
11 66 M NICM RBBB NSR RVP (septal) | CRTD | 95 3 | 188 | 144 [ 118 | 98 82 | 32 | 33 ) 31% +3%
12 72 M NICM @ NSR LBP CRTD | 28 4 | 174|122 |140 | 108 | 58 | 20 | 30 2 59% | -27%
Mean | 61 | 3.1 | 165 | 135 | 105 | 86 59 | 25.1| 324 2 -43% | -11%
Standard deviation | 28 | 05 | 20 | 20 | 19 | 17 15 7 10 | o6 5.4 47

8 RBBB patients; 4 IVCD patients
8 had physiological pacing (4 with His pacing; 4 with Left bundle pacing)
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Figure 3. Total activation time at baseline, during biventricular pacing and final configuration. ECGi guided CRT unplantation
with physiological pacing options resulted in significantly shorter total activation time than conventional biventricular pacing.
suggesting a superior resynchronization effect.



CU

Medicin_e

ERAPLAEEER

Faculty of Medicine

~ P<0.0001 The Chinesé University of Hang Kong

Baseline Follow up Baseline Follow up

P =0.04

Baseline Follow up

P < 0.0001

4
3
8
1

Baseline Follow up

NYHA class
LVESV (ml)

Figure 4. Change in clinical and echocardiographic parameters after ECGi guided CRT implantation with physiological
pacing options. Significant inprovement 1 clinical (NYHA and 6MWD) and echocardiographic parameters (LVEF and LVESV)

were observed.
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Conclusions

* ECGi can provide information on global picture of
the activation pattern and timing that may not be
provided by 12 lead ECG

* ECGi guided CRT implantation for patient with heart
failure and widened QRS complex may provide a
better guide for lead configuration to achieve best
synchronization



