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SPECIAL COMMUNICATIONS

A technique for ventricular pacing

from the His bundle of the intact heart’
J Appl Physiol. 1967 Mar;22(3):584-7.

BENJAMIN ]J. SCHERLAG, BERNARD D. KOSOWSKY,

AND ANTHONY N. DAMATO
Cardicpulmonary Laboratory, US Public Health Service Hospital,

Staten Ifsland, Neww York

Permanent, Direct His-Bundle Pacing
A Novel Approach to Cardiac Pacing in Patients With Normal
His-Purkinje Activation

Pramod Deshmukh, MD:; David A. Casavant, MS;
Mary Romanyshyn, CRNP; Kathleen Anderson, BSN
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Original Investigations

Clinical Outcomes of His Bundle Pacing Compared to
Right Ventricular Pacing

Abdelrahman M, et al. J Am Coll Cardiol. 2018 Mar S0735-1097(18)33478-8

= s 3 o o o o
gure Heart Failure Hospitalizations
19 10
p =0013 “:—_‘ p =07
H_H HR = 0543 i . P HR = 0876
L\ — ———
Tramy — W,
08 iy T B ¢ T—

!v_cm- Free Rp(c

. . -HBP 12 ) . HBP
Patients with VP >20% —RVP Patients with VP s20% —RVP

C’ ’ : 3 ‘ f 1 S 2 ‘
Mo, ot risk Follow wp in years M. ot fh foliow up = yean
"ar 1% 1 L S * (o X4 5 :
Lasd 1™ 11 11

2013-2016=>» 332 HBP; % 91.6 basari, %37.8 SHBP

Laad 3




2018 ACC/AHA/HRS Guideline on the Evaluation and Management of
Patients With Bradycardia and Cardiac Conduction Delay

4. In patients with atrioventricular block who have an indication for
permanent pacing with a LVEF between 36% and 50% and are expected
to require ventricular pacing more than 40% of the time, it is reasonable

i intai i [ icul
activation (e.g., cardiac resynchronization therapy [CRT] or His bundle

pacing) over right ventricular pacing (56.4.4.1-7, 56.4.4.1-11-56.4.4.1-19).
5. In patients with atrioventricular block who have an indication for
permanent pacing with a LVEF between 36% and 50% and are expected
to requnre ventncular pacing less than 40% of the time, itis reasonable to

physiologic ventricular activation (e.g., CRT or His bundle pacing)

S6.4.4.1-15, 56.4.4.1-16, 56.4.4.1-20, S6.4.4.1-21).
6. In patients with atrioventricular block at the level of the atrioventricular
node who have an indication for permanent pacing, His bundle pacing

may be considered to maintain physiologic ventricular activation
. 22— 1-25)
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Novel Method for Assessment of His
Bundle Pacing Morphology Using Near
Field and Far Field Device Electrograms

Circ Arrhythm Electrophysiol. 2019;12:e006878. DOI: 10.1161/CIRCEP.118.006878
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Dal bloklarinda His pacing

Normalization of Bundle Branch Block Patterns
by Distal His Bundle Pacing

Clinical and Experimental Evidence of
Longitudinal Dissociation in the Pathologic His Bundle

Napir Er-Suerir, M.D., Fernanpo AmaT-Y-Leon, M.D,, CLype ScHonrFIELD, M.D.,
BENJAMIN J. SCHERLAG, PH.D., KENNETH ROSEN, M.D., RALPH LAZZARA, M.D
aND CHRISTOPHER WynNDHAM, M.D.

Circulation. 1978:57:473-483
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Longitudinal Dissociation in the His Bundle

Bundle Branch Block due to Asynchronous Conduction
within the His Bundle in Man

ONKAR S. NArRULA, M.D.

CIRCULATION VoL 56, No 6, Decemser 1977
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Permanent His-Bundle pacing in a patient with advanced
conduction system disease: What is the mechanism of QRS
narrowing?

a N, Knight BP

.......

Septal fasikiil?

Clin Case Rep 2018;6:1236—-1240



Intracardiac Delineation of Septal Conduction in Left Bundle Branch Block
Patterns: Mechanistic Evidence of Left Intra-Hisian Block Circumvented
by His Pacing

Gaurav A. Upadhyay, Tharian Cherian, Dalise Y. Shatz, Andrew D. Beaser, Zaid Aziz, Cevher Ozcan, Michael T. Broman, Hemal Nayak,

and Roderick Tung
Originally published 1 Feb 2019 | https://doi.org/10.1161/CIRCULATIONAHA.118.038648 | Circulation. 2019;0

72 LBBB-11 normal-5 RBBB
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“left intra-hisian” LBBB

Narrow QRS (98ms): Wide QRS (135ms): Wide QRS (190ms):
Normal H-P activation Intact Purkinje activation Complete conduction block

Upadhyay GA. Circulation. 2019 Feb 1. doi:10.1161/CIRCULATIONAHA.118.038648.




Intakt purkinje aktivasyonu
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His Bundle Pacing in Advanced AV block

Advanced AV block
N=100

AV nodal Block Infra nodal Block
N =46 N=54

Unsuccessful Unsuccessful
3 (7%) 41 (76%) | 13 (24%)

Vijayaraman P, Naperkowski A, Ellenbogen KA et al. Permanent HBP in AV block...JACCEP 2015;1:571-81




Usefulness of His Bundle Pacing to Achieve Electrical
Resynchronization in Patients with Complete Left Bundle Branch

Block and the Relation Between Native QRS Axis, Duration, and
Normalization

Alexandra E. Teng, MD?, Daniel L. Lustgarten, MD, PhDP, Pugazhendhi Vijayaraman, MD€,
Roderick Tung, MDY, Kalyanam Shivkumar, MD, PhD?, Galen S. Wagner, MD€, and Olujimi

A. Ajijola, MD, PhD?
' & Am J Cardiol 2016 August 15: 118(4): 527-534.

29 komplet LBBB=> HBP
21 hasta=» QRS normal, % 71
SiRSEMEENEZERETLRES 2. BSnd 855258 (o sLegRuREy 3 hasta=>» kismi yanit

senissiasniayiesr S| 8 . || QRS< 150ms=> basar! yiiksek




His-bundle pacing versus biventricular pacing in cardiac
resynchronization therapy patients: A crossover design
Comparison @ Heart Rhythm2015;12:1548-1557

Daniel L. Lustgarten, MD, PhD, FHRS, T Eric M. Crespo, MD, MPH, FHRS,
Irina Arkhipova-Jenkins, MD,® Robert Lobel, MD,” Joseph Winget, MD,
Jodi Koehler, MS,® Evan Liberman, BS,® Todd Sheldon, MS®

' 21 hasta=» QRS normal (IKMP yanit yiiksek)




Permanent His-bundle pacing for cardiac resynchronization
therapy: Initial feasibility study in lieu of left ventricular

lead Heart Rhythm 2017 Sep;14(9):1353-1361

Olujimi A. Ajijola, MD, PhD, Gaurav A. Upadhyay, MD, FHRS, Carlos Macias, MD, Kalyanam Shivkumar, MD,
PhD, FHRS, Roderick Tung, MD, FHRSEA =

Permanent His-bundle pacing as an alternative to
biventricular pacing for cardiac resynchronization therapy:
A multicenter experience  peart Rhythm 2018 Mar;15(3):413-420

Parikshit S. Sharma, MD, MPH, FACC, Gopi Dandamudi, MD, FHRS, Bengt Herweg, MD, David Wilson, MD,
Rajeev Singh, MD, Angela Naperkowski, RN, FHRS, CCDS, CEPS, Jayanthi N. Koneru, MBBS, Kenneth A

Ellenbogen, MD, FACC, FHRS, Pugazhendhi Vijayaraman, MD, FACC, FHRSEA -

106 olgu, % 90 basarili, 7 hastada esik yiikselmesi,
3 hastada lead revizyonu (LV lead)




Permanent His bundle pacing: Recommendations from a
Multicenter His Bundle Pacing Collaborative Working
Group for standardization of definitions, implant
measurements, and follow-up Heart Rhythm 2018 Mar:15(3):460-46

Pugazhendhi Vijayaraman, MD, FHRSEA Gopi Dandamudi, MD, FHRS, Francesco Zanon, MD, FHRS,
Parikshit S. Sharma, MD, MPH, Roderick Tung, MD, FHRS, Weijian Huang, MD, FHRS, Jayanthi Koneru,
MBBS, Hiroshi Tada, MD, PhD, FHRS, Kenneth A. Ellenbogen, MD, FHRS, Daniel L. Lustgarten, MD, PhD,
FHRS

TABLE 3 Current Candidates for Consideration of
Permanent HBP

Threshold< 2.5V@1ms AV nodal block: second- and third-degree block

>3.5 VIl,>1Vartiglar nemli Infranodal, intra-Hisian AV block

His IHJUI"YCUI"PCHT + Atrial fibrillation and slow ventricular response
SHBP-NSHBP ? Sinus node dysfunction and marked first-degree AV block
Sensing daha distk (PR interval >240 ms)

EP operator=>» 10 olgu AV nodal ablation (especially if EF <40%)

Any patient with anticipated need for high burden of RV pacing,
especially if EF <40%-50%

ICD-eligible patients with previously-listed indications and high RV
pacing burden (>40%)

CRT-eligible patients with LBBB who failed LV lead placement
CRT nonresponder: especially RBBB
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Dal bloklarinda His pacing-mekanizma

]

0.5v

Left Bundle
Branch Block

LAF

AVN
AVN

RBg
REB

Restored Native Ii
Conduction

LAF

Teng A et al, Journal of Electrocardiography August 2016

Virtual electrode theory of pacing
- Propogation begins at some distance from stimulus electrode

J Electrocardiol. 2016 ; 49(5): 644—648
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HeartRhythm Case Reports (2019),



Cumulative Probability

No. at Risk

DDDR
VAl
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DAVID

—— Dual-Chamber Rate-Responsive Pacing (DDDR)
------ Ventricular Backup Pacing (VVI)

Death or First Hospitalization for
New or Worsened CHF

Relative Hazard (95% Cl), 1.61 (1.06-2.44)

First Hospitalization for New or
Worsened CHF

Relative Hatard (95% ClI), 1.54 (0.97-2.46)

Death From Any Cause

| Relative Hazard (95% Ci), 1.61 (0.84-3.09)

0 B 12 18
Time, mo

250 159 76 21

256 158 90 25

250 155 74 21
256 156 89 24

250 178 95
256 172 96 25

JAMA 2002;288



SPONTANEOUS RV PACING BV PACING
ACTIVATION

' RV ; ’
DYSSYNCHRONY
s aAD

JACC VOL . 69, NO. 25, 2017
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Adverse Effect of Ventricular Pacing on Heart Failure and
Atrial Fibrillation Among Patients With Normal Baseline
QRS Duration in a Clinical Trial of Pacemaker Therapy for
Sinus Node Dysfunction
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Conclusions—Ventricular desynchronization imposed by ventricular pacing even when AV synchrony is preserved
increases the risk of HF hospitalization and AF in SND with normal baseline QRSd. (Circulation. 2003;107:2932-
2937.)
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AORTIC ROOT, MEMBRANOWUS SEPTUM, TRICUSPID ANNULUS

ORIENTATION TO SEPTAL STRUCTURES:VIEWED FROM RIGHT SIDE

A-Atrial
V-Ventrial

(@) Post. Lateral

@ Pulmonary
/

LV-RV part of MS

LV-RA part
of MS

L= 24 partof ms

Courtesy: K.Shivkumar, UCLA
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8V/1.5ms

Non-selektif HBP

Lustgarten et al Heart Rhythm 2015;12:1548-1557



Selektif HBP

4.25V/1.5ms
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Selektif HBP
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Selective versus non-selective his bundle pacing for cardiac

resynchronization therapy

Gaurav A. Upadhyay, MD, Roderick Tung, MD*

Degree of QRS narrowing with selective and non-selective His bundle capture

across case reports and case series of CRT-eligible patients.

Leadl | —d | " | Study Type of capture Baseline  HBP Change
i i QRS (ms) QRS (ms) (%)
Case reports
; ; Dabrowski et al. [11] Non-selective 160 100 —38%
; Manovel et al. [12]  Selective 150 80 —47%
" - 777 Rehwinkel et al. [13] Non-selective 178 128 —28%
Non-selective Selective Wu et al. [14] Selective 200 90 ~55%
ke el Shan et al. [15] Non-selective 166 103 —38%
;' ‘ \ /,'r ‘ Ajijola et al. [16] Non-selective 198 123 —38%
Unipolar \ ~ \ Case series

Recording /q '\_. .'/ \ .~ Lustgarten et al. [18] Non-selective 16916 16025 —5%

H : \ \_/ (n=29) Selective 131+£35 -23%

Selective His bundle capture is associated with a narrower final QRS width
than non-selective capture, although both represent improvements from

baseline QRS width.

Journal of Electrocardiology 50 (2017) 191 - 194



Atrioventricular node ablation and His bundle
pacing

Pugazhendhi Vijayaraman®, Faiz A. Subzposh, and Angela Naperkowski
Europace (2017) 19, iv10-iv16




Ablation catheter

42/40 basarili
42/30 ayni seansta AVNA-His pace

Right atnial lead

e
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Ablation catheter

Europace (2017) 19, iv10-iv16




Electrophysiologic Insights Into
Site of Atrioventricular Block

Lessons From Permanent His Bundle Pacing

JACC: CLINICAL ELECTROPHYSIOLOGY VOL. 1, NO. 6, 2015
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