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BRADY CRT
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Synchronizovat resynchronizovatelné “Wé::*::::s:sdza;ﬁf;m

* CRT ma smysl, pokud existuje komorova
dyssynchronie.

* Typ a velikosti poruchy elektrické aktivace
urcuje techniku CRT.
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+  Sitka QRS EKG
* QRS morfologie - Strauss

* QRS area X-Y-Z
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Non-invasive

Uyén Chdu Nguyén, et al., 2024



QRS morfologie

Senzitivita 75-95%
Specificita 35-55%

SK dobre identifikuji pacienty, kteri skutecné budou profitovat
z CRT, ale mohou nékteré vhodné pacienty vynechat.
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Straussova kritéria pro LBBB

* Délka QRS komplexu:
* >140 ms u muzl
e 2130 msuzen
* Morfologie v pravostrannych svodech:
* QS nebo rS vzorec v svodech V1 a V2
e Zmeény ve stredni ¢asti QRS:
» Zarezy (notching) nebo rozmazani (slurring)
ve dvou sousednich svodech z nasledujici
skupiny: V1, V2, V5, V6, |, a aVL.

Viz prednaska Karol Curila — Pondéli, 11:30-13:00, CRT a CSP

U KANDIDATU NA SRDECNi RESYNCHRONIZACNI TERAPII ULTRA-
VYSOKO-FREKVENCNI EKG PREKONAVA STRAUSSOVA KRITERIA
PRO ODLISENI BLOKADY LEVEHO RAMENKA TAWAROVA OD
NITROKOMOROVE PORUCHY VEDEN(



QRS area

QRS area ma silnou
souvislost s klinickou a
echokardiografickou odezvou
na CRT

LBBB QRS area> 70 Vs

Senzitivita 87 %
Specificita 92 %

MA Ghossein et al., 2022

Vectorcardiographic QRS area as a predictor of
response to cardiac resynchronization therapy - PMC
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QRS Area Is a Strong Determinant of Outcome in Cardiac Resynchronization Therapy

| Circulation: Arrhythmia and Electrophysiology
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UHF-EKG — aktivacni mapa
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UHF-ECG CRT response predicition oo R e

CRT Responder
e-DYS = 57 ms

Elektricka dyssynchronie predikuje
responsi CRT.
Sensitivita 78%,

Multivariate logistic regression

Specificita 79% :
eDys_0_47>=47- ! - |
Responder = No : Responder = Yes
SexF — - i
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Leinveber, et al., HRS, 2023
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MvC AVO AVC MVO

Mechanika

 Echokardiografie
LVEF, LVEDV, LVESV, ... +/-5%, 3D
echo +/-3%, speckle tracking -
radial a longitudinal strain

. CMR = identifikace zpoidéni No ischemia Antero-septal scar Posterior scar

(krok nad 10 ms), jizvy
_.m

e

P

-

8 7

Frontiers | The saga of dyssynchrony imaging: Are we getting to the point



https://www.frontiersin.org/journals/cardiovascular-medicine/articles/10.3389/fcvm.2023.1111538/full

IVMD (ms)

UHF-ECG koreluje s mechanickou dyssynchronii

Electrical and mechanical interventricular dyssynchrony
coupling in bradycardia patients; a UHF-ECG validation trial

60

30

o

-30

-60

" RV-LV INTERVENTRICULAR

/

R=0.77, p<0.0001 .

-50 0 50
Interventricular e-DYS (ms)

Interventrikularni mechanické zpozdéni (IVMD) bylo méfeno jako ¢asovy rozdil mezi pocatkem
komplexu QRS (nebo vrcholem prvni amplitudy QRS, pokud byl po¢atek nejasny) a pocatkem
toku pres vytokovou ¢dast levé komory (LVOT) a vytokovou ¢ast pravé komory (RVOT).

J. Mizner et al., HR 2025
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LVSP and LBBP Result in Similar or
Improved LV Synchrony and
Hemodynamics Compared to BVP

®

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

VP
dyssynchrony during

B
I [. G o
RV apico-septal pacing - L | LBBP produced higher systolic BP than LVSP whenJ

V apico-septal pacing | " L compared to BVP
RVASP Lvsp

Left ventricular 1

Hemodynamics

I ‘\ﬂ : I [
R - y .
LVSP LBBP

Curila K, et al. JACC Clin Electrophysiol. 2024;10(7):1722-1732.

BP = blood pressure; BVP = biventricular pacing; CRT = cardiac resynchronization therapy; LBBP = left bundle branch pacing; LV = left ventricular; LVSP = left
ventricular septal myocardial pacing; RV = right ventricular; RVASP = right ventricular apicoseptal pacing.

K. Curila et al., JACC EP, 2024



IVMD (ms)
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UHF-ECG koreluje s mechanickou dyssynchronii

Po, 12:10, Codex+Scriptum ELECTROMECHANICAL RIGHT VENTRICULAR
DYSSYNCHRONY AND CARDIAC RESYNCHRONIZATION THERAPY IN
CONGENITAL HEART DISEASE M. Vrbik, J. Janousek (Praha)

Electrical and mechanical interventricular dyssynchrony
coupling in bradycardia patients; a UHF-ECG validation trial Baseline QRS width assessment
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Interventrikuldrni mechanické zpozdéni (IVMD) bylo méfeno jako ¢asovy rozdil mezi poc¢atkem
komplexu QRS (nebo vrcholem prvni amplitudy QRS, pokud byl po¢atek nejasny) a pocatkem
toku pres vytokovou ¢dast levé komory (LVOT) a vytokovou ¢ast pravé komory (RVOT).

J. Mizner et al., HR 2025 Gaurav Upadhyay PPS9 2025



Typy poruch elektrické aktivace - LBBB




Typy poruch elektrické aktivace - LBBB

UHF-ECG Activation Map vd

Oblast
zpozdeéni

VED16 87 ms

Rychla aktivace
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Typy poruch elektrické aktivace - LBBB “““%::*::;:z’:z%iiﬁf;m

HBP

LBBAP

CSP

PO 11:50. Codex+Scriptum LEFT SEPTAL CAPTURE
NEAR THE LBB PROVIDES THE SAME LV
SYNCHRONY AND LV WORK EFFICIENCY AS DIRECT
LBB CAPTURE L. Poviser, et al.




Typy poruch elektrické aktivace - LBBB

QRSd 174 ms QRSd 213 ms QRSd 142 ms QRSd 141 ms
vd 75 ms vd 75 ms vd 66 ms vd 53 ms

LBBB RV Apex BiV VV0 nsLBBP
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Typy poruch elektrické aktivace - IVCD “““%:r::;:s:z%i;ﬁf;m

VED1637 ms *“

. 10 ms




Typy poruch elektrické aktivace - IVCD “"‘“%:z':;:&zzﬁ;zf;::a:
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Typy poruch elektrické aktivace - IVCD w%:s;:::s:;v;;:s;:;a:

QRSd 166 ms, Vd 61 177/159, 72 141, 68 150/133, 58 125/106, 51
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UHF-ECG guided fusion osta g rismosoue recme
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PO 12:20 Codex+Scriptum PRINOS VYSOKOFREKVENCNIHO EKG
VE STANOVENI OPTIMALNI POLOHY LEVOKOMOROVE
ELEKTRODY CRT PRISTROJU, J. Lipoldova et al.

Baseline LV only RV only BiV, VV Oms BiV, VV 0 ms BiV, VV 5 ms

180/100 1-RV 140/60, 1-RV 140/60, 1-RV/2-1

VED 77 ms VED -66 ms VED 42 ms VED 19 ms VED -9 ms VED -5 ms
VD 70 ms VD 76 ms VD 75 ms VD 57 ms VD 55 ms VD 58 ms

P 2 o) o)



Typy poruch elektrické aktivace - RBBB Y e

UHF-ECG Activation Map

UHF-ECG Activation Map vd

UHF-ECG Activation Map vd
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Typy poruch elektrické aktivace - RBBB "“““éZi‘a'i‘n??i?!cilif!l’ib'%

BiV CRT ! C | rcu | at | on

| Originally Published 26 January 2023 | @) R) Gk fo e
Cardiac Resynchronization Therapy
Improves Outcomes in Patients With
Intraventricular Conduction Delay But Not
Right Bundle Branch Block: A Patient-Level
Meta-Analysis of Randomized Controlled
Trials

Daniel J. Friedman, MD = , Sana M. Al-Khatib, MD, MHS , Frederik Dalgaard, MD, PhD , Marat Fudim, MD, MHS , William T.

Abraham, MD , John G.F. Cleland, MD, PhD , Anne B. Curtis, MD , ... SHOW ALL ..., and Gillian D. Sanders, PhD = AUTHORINFO &



Typy poruch elektrické aktivace - RBBB ”“““%ZEJ:J:Si;“é;if:;?;%

QRSd 188 ms, VD 64
RBBB
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CRT vyzaduje patient-specific pristup

UHF-ECG

* jevsoucasnosti nejlepsi metoda pro mereni komorové
dyssynchronie a zobrazeni aktivacniho vzoru.

* Interpretace je velmi jednoducha a jasna.

« Technologie je jiz certifikovana a dostupna.



Dékuji za pozornost



