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VP

MUDTr. Karol Curila



A, A
AN :
‘W Coje LBBP ajak rozpoznat jeho stimulaci? %wf

%s w“‘

e Prima stimulace kmene
LBB a jeho proximalnich
fasciklU

* Typy stimulace:
a/ selektivni LBBP
b/ neselektivni LBBP

Huang et al. Beginner’s guide to permanent LBBP. 2019



Kde se vzala LBBAP?

Prospective evaluation of feasibility and
electrophysiologic and echocardiographic
characteristics of left bundle branch area pacing @

Pugazhendhi Vijayaraman, MD, FHRS,* Faiz A. Subzposh, MD,”*

Angela Naperkowski, RN, CEPS, CCDS, FHRS,” Ragesh Panikkath, MD,*
Kaitlyn John, BS, RDCS,* Vernon Mascarenhas, MD,* Terry D. Bauch, MD,*
Weijian Huang, MD'

From the *Gea'.n'nggr Heart Institute, Geisinger Commonwealth School of Medicine, Wilkes Barre,
Pennsylvania, and "Department of Cardialogy, The First Affiliated Hospital, Wenzhou Medical
University, Wenzhou, China.

* 100 pacientu
« Uspé&3nost 93%
* Potvrzeni LBBP pomoci transice u |
66 pacientu: o o
- 41 nsLBBp to sLBBP ’ el
- 25 nsLBBP to LVSP
e 27 pacientu srve V1 a uzkym QRS
komplexem, ale bezprikazu LBBP
(transice) — jak je nazvat????

Vijayaraman et al. 2019
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Figure 1 Categories of conduction system pacing. Anatomical position of the pacing lead, potential to QRS interval (if visualized), and paced QRS
morphology in leads Il and lll are used to determine the level of CSP. RBBP and LVSP are not shown on the right panel. HBP = His bundle pacing; iso =
isoelectric; LAFP = left anterior fascicle pacing; LBBAP =left bundle branch area pacing; LBBP = left bundle branch pacing; LFP = left fascicular pacing;
LPFP = left posterior fascicle pacing; LSFP = left septal fascicle pacing; LVSP = left ventricular septal pacing; RBBP = right bundle branch pacing. Modified

with permission from Filip Plesinger and from Jastrzebski et al.”

Jastrzebski et al. 2022

Co to je LBBAP? = LBBP + LVSP

EHRA clinical consensus statement

oh conduction system pacing implantation:
endorsed by the Asia Pacific Heart Rhythm
Society (APHRS), Canadian Heart Rhythm

Society (CHRS), and Latin American Heart
Rhythm Society (LAHRS)

Haran Burri ® "#, Marek Jastrzebski?, Oscar Cano**, Karol €urila®, Jan de Pooter®,
Weijian Huang"', Carsten IsraeIB, Jacqueline joza°, Jorge Romero'o, Kevin Vernooy“,
Pugazhendhi Vijayaraman'?, Zachary Whinnett'?, and Francesco Zanon'*

Left bundle branch area pacing

LBBAP is defined as capture of the subendocardial area on the left side of
the interventricular septum,'” with or without simultaneous conduction
systemn capture, and includes LBBP, LFP, and LV5P. This term rests on
the anatomical lead position and QRS characteristics (terminal R-wave
in lead V1—although in some cases, this may be absent). LBBAP is a prac-
tical designation intended to reflect the common scenario when differen-
tiation between LBBP/LFP/LVSP is impossible, uncertain, or not feasible.
Such situations can result from equal capture thresholds or similar refrac-
toriness between conduction tissue and myocardium and/or nearly iden-

tical paced QRS morphology between LVSP and LBBP/LFP.

Burri et al. 2023



e LVSP = stimulace levokomorové septa

- kde se tato anatomicka struktura nachazi? R

vena cava |

Membrancus | :

seplin

Musenli i1y
peclinati 0

A Papillary
= gnuselea

* LVSP je charakterizované :

a/ hlubokou septalni pozici stimulacni
elektrody + pozdni r/R ve V1

c/ nepritomnosti kritérii pro LBBP

Anterior papillary muscle



Jak Nam EKG Ize v tom co je LVSP (LBBAP)

12 mm; QRSd 132 ms
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Curila K, Burri H. LVSP — can we trust ECG? IPEJ. 2023
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Které z toho je LVSP/LBBAP? — dle EKG vSechny, anatomicky

pouze jedna
LVSP je charakterizované :
a/ hlubokou septdlni pozici stimulacni elektrody + pozdni r/R ve V1
c/ nepritomnosti kritérii pro LBBP

12mm; QRSd 132 ms 10mm; QRSd 128 ms 8 mm; QRSd 124 ms 6 mm; QRSd 120 ms
M N '( T TR 2 "'"I*'*’"'v*v'f" Ty f .v"'f:'r“""'r’v's T
HA= ¥ =R
f r”‘"” o ; ; s aamasa 2oy
i ‘Ji ;‘ s }. ~."- ‘ 4,7_ L '__; I’ e
D 1 ) > h
[} L-"“ — L"' e - ”“‘ — _ —
e pa— .
fi A W — PV
- } ) - ¥ ¥ Ry . ] o
%‘ S “-/‘ I\ | - “'. 1I‘
- W 2. ___4.;,'“, L :, — _l;*"v-A — P
J — - = ) g A
™ “: / f".r“ - R 1 ,-"}“. — L_:"/‘ -
< ol | o 3 — e L“"’ o ‘.__ - L.' ==
.‘ /\ 7 4
-~ \‘ _— —_— - e .’.' ‘¥ — L,“ | -
A = "
- | I e ~— \ e ’,’ v
-"' ‘v |
jv‘ e - II ~ —"'—H,~.—
A dadadadadadadalad N i laal I PPN OV PN L 1’: ....... A ahadadad ot




Jedna se o LBBAP/LVSP dle stavajicich doporuceni?

LVSP je charakterizované :

a/ hlubokou septdlni pozici
stimulacni elektrody

b/ pozdni r/R ve V1

c/ nepritomnosti kritérii pro LBBP
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The left bundle branch (LBB) thickness can be extremely variable, from 2 to 25 cellular layers of specialized smooth myocardium conducting tissue. The ranges of cell
layers and total LBB thickness measured in all specimens are summarized as follows: (A) "Thin and discrete: 2 to 3 cellular layers and LBB area thickness from 0.4 to
0.6 mm. (B) “Thin and complex”: 3 to 9 cellular layers and LBB area thickness from 0.5 to 0.7 mm and a progressive increase of connective tissue within the bundle (0.2-
0.3 mm). (C) “Thick and complex”: 11 to 25 cellular layers with a LBB area thickness from 0.9 to 1 mm. This subtype shows the largest amount of connective tissue within
the LBB (0.4-0.6 mm). Blue asterisk: connective tissue and fibro-fatty tissue isolating the LBB. Red asterisk: connective tissue within the LBB. Arrow: fibrous tissue within
the interventricular septum.

Babrera JA, Curila K, et al. 2025




ProCc nemuzeme verit EKG?
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Curila K, Burri H. LVSP — can we trust ECG? IPEJ. 2023



Ruzné druhy LVSP vedou k ruzné synchroniii efektivité prace LKS

CENTRAL ILLUSTRATION: BVP, LVSP, and LBBP Lead to LV
Resynchronization Compared With RVASP. Better LV Synchrony During LBBP
Translates to Higher Systolic Blood Pressure Increase Than During LVSP
Compared With BVP

BVP, LVSP, and LBBP improved LV
dyssynchrony, but LBBP the most

BVP
Left ventricular
dyssynchrony during

RV apico-septal pacing
RVASP Lvsp

TR

LBBP =i

([ J—

Curila et al. JACEP. 2024.

LBBP produced higher systolic BP than LVSP when
compared to BVP

nsLBBP

During LVSP near the LBB, the onset of LV activation

is delayed compared to nsLBBP but provides the
same LV activation pattern, resulting in an identical

hemodynamic response

p=0.774
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Poviser et al. Under review.



PhysioSync trial
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Zimerman et al. ESC. 2025

ProcC je dulezité odlisovat LBBP od LBBAP?

HeartSync trial
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® [ntention-to-treat analysis showed that the incidence of the primary endpoint (all-cause
mortality and HFH) in LBBP was significantly lower than in BVP (P < 0.01).
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Chen et al. EHRA. 2025



ProcC je dulezité odlisovat LBBP od LBBAP?

PhysioSync HeartSync
LBBAP vs. BVP LBBAP vs. BVP

P ro ce d u re (Raudomization l:l]

(n=200)
. Conduction system Biventricular
Characteristic . .
pacing (n=87) pacing (n=86) ,
- - LBBP (n=100) BiVP (n=100)
Procedure duration, min 120 (80, 165) 120 (80, 162)
CRT lead location 63% Left bundle branch area 91% Coronary sinus ~
2% His bundle 6 crossed over to LBEBP
18% Deep septal « Unfavorable venous anatomy
o L e =4y === ———---A
8% LBB area + coronary sinus » High pacing threshold (n=1)
Crossover (index procedure) 7 8 \ - Phrenic nerve stimulation (u-1) )
Crossover (total) 10 8 p N
R-wave peak time in lead V6 83 (70, 105) - 3 crossed over to BiVP
V6-V1 interpeak interval, ms 42 (25, 63) - T rFalbreto e Fo=mom-ommm
the lead (n=2)
QLV, ms - 121 (98, 150) \ y,
Final QRS duration, ms 120 (103, 133) 126 (118, 138)
Change from baseline, ms -60 (-80, -45) -55(-71, -36) 100 LBBP as Median follow-up 100 BiVP as
intention-to-treat

intention-to-treat

duration: 36 (33, 39)
months




Jak provadet anatomickou LBBAP (LBBP +
anatomicky definovanou LVSP)?

* Hrot elektrody musi byt v subendokardialni
oblasti LKS. Potvrzeno:

1/ uchvacenim prevodniho systému s transici
LBBP vs. sLBBP

2/ uchvacenim prevodniho systému s transici
LBBP vs. LVSP

3/ pritomnosti LBB potencialu
3/ poklesem current injury?
4/ echokardiografickym ¢i jinym zobrazenim?




Anatomicka LBBAP =
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' Anatomickd LBBAP = pokles current injury,
nebo zobrazeni polohy hrotu elektrody

Fy ’
fj’r”ﬁ . _l\:-‘-_'\

Iﬂ COl drop
M"n "' M ""Mll11 H] nu .
HJHJH | | |'J m ‘ ;‘ {ANRANN |
Hﬂ,; i
DSP LVSP LBBP
JWWY Wy MWW S

Take-home: Observation of all transitional COI, QRS and ST-T morphologies leads to a better understanding
of the final ECG and COl obtained. The continuous pacing/monitoring technique can guide transseptal lead
deployment to reach the desired lead depth in the septum and provides confirmation of LBB capture

Jastrzebski M, et al. JACC Clin Electrophysiol. 2024;10(11):2471-2484.

Kuang et al. 2023.



Shrnuti

e LBBP a LBBAP jsou 2 ruzné pojmy, které by se
nemeli zameénovat

* LBBP = potvrzené uchvaceni prevodniho
systemu

- nejlepsi synchronie a efektivita prace LKS

* Anatomicky definovana LBBAP/ LVSP vede k
lepsi komorové synchronii a efektivite jeji
prace nez jiné formy LBBAP

* Implantace pouze pomoci EKG muze vést k
deep septal pacingu s obrazem LBBAP
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