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Blok 'avého Tawarovho ramienka

> cCasto sucasne strukt. ochorenie

Hypertenzia
Bez

rizikovych
faktorov

Hypertrofla prevodového systému / srdca

Incidencia:

Lenegrova ch.
Akcesorna draha

I . - muzi 3,2 /10 000 rocne (¢ 69+10r)
Plticna embélia - Zeny 3,7 /10 000 rocne (¢ 68+11r)
Neuromuskularne
ochorenia '

- rastie s vekom

Prevalencia:

- 0,1 -0,8 % asymptomaticki dospeli

Non-kompaktna
LK

- 1% vo veku 50 rokov
- 6% vo veku 80 rokov

- zriedkavo pod 35 rokov

Pujol-Lépez et al., Cardiac electrophysiology clinics 2021, 13 (4): 671-84.



A 1ia — AV uzol a Hisov zvazok
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Mori et al., Atlas of Cardiac Anatomy 2022., Tan et al., Circ. Arrh. Electr. 2020, 13 (4): e008239.Kawashima et al., Int. J Card. 2014, 174 (1) 1-6.



Anatomia — Lavé Tawarovo ramienko

~— /

N e - —T]
. W, Right coronary artery (B i f’,_,.Leﬁooronarvanery

A 2

Right aortic cusp .~ Left aortic cusp

Membranous septum

Left anterior fascicle :
it bundle branch

1 Left posterior fascicle
Tawara 1906 Tan et al., Circ.Arrh.Electr. 2020, 13(4)

Kawashima et al., Int.J.Card. 2014, 174(1):1-6.
» et al., Card. Electroph. Clin.2021, 13(4):671-84.



Anatomia — Lavé Tawarovo ramienko
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Tvorba a prevod vzruchov

» SA uzol = internodalne drahy:

predna (Jamesov trakt), stredna (Wenckebachov

trakt), zadna (Thorelov trakt) - AV uzol
» PTR + LTR - Purkynové bunky

» Bunky prevodového systému
- vedu impulz ~ 6x rychlejsie ako pracovny
myokard (1,2 - 4 mstvs. 0,3 -1 ms?)?
- s schopné automaticity:
AV uzol: 40-55/min

Tawarove ramienka: 25-40/min

1) Physiology of the Heart, 3" edition.

Philadelphia: Lippincott, Williams, and Wilkins, 2001.



Miesto bloku pri KBLTR (intrakardialna aktivacia)
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Upadhyay et al., Circulation 2019, 139 (16): 1876-88.



Sirenie elektrickej aktivacie srdca

Normalna aktivacia

Electrical Activation Time (msec)

KBLTR

Electrical Activation Time (msec)

Lead V3

AN

Strauss et al., Am J Cardiol 2011, 107 (6): 927-34.




renie aktivacie pri KBLTR (intrakardialna aktivacia)

Unipolar Isochrones by NCM Bipolar Isochrones by CM Voltage Map by CM

LV Activation Map
with NCM

(Unipolar Recording)

Auricchio et al.
Circulation. 2004, 109(9):1133-9




Komorova dysynchronia — hemodynamické dosledky

oneskorena depolarizacia LS

paradoxny pohyb IVS & strata
podielu IVS na EF

postsystolicka kontrakcia
niektorych segmentov

J, diastolického casu plnenia
(DFT)
* J{, kontraktilita
* J tlak v LK
* P mitralnej regurgitacie (MR)

Medtronic, Inc.

vyvrhového objemu LK ) orogresia SZ




Komorova dyssynchronia — dalsie dosledky

* nerovhomerné rozdelenie 403 11:35:11 AM
regionalneho pracovného zataZenia

» chronické pretaZenie lateralnej steny

* regionalne zmeny perfuzie

* regionalne rozdiely v metabolizme
myokardu

* zmeny expresie génov (napr.
stresovych kinaz p38 MAPK)

progresia remodelacie srdca



Vztah medzi KBLTR a zhorSenou prognézou pacienta

M KV morbidita

M mortalita
M nahla smrt

‘Natural history of left bundle-t

The purpose of this study was to determine the long-
term outcome of patients with bundle branch block
(BBB) who have no clinical evidence of cardiovascular
disease. Among 110,000 participants in a screening
program, 310 subjects with BBB without apparent or
suspected heart disease were identified. Their out-
come after a mean follow-up of 9.5 years was com-
pared with that of 310 simiiarly screened age- ond
sex-matched contre ]
population, isola

than isolated left

SIMON W RABKIN, FRANCIS A L MATHEYV

From The University of Manitoba Followup Study : Departm
Social and Preventive Medicine, University of Manitoba

SUMMARY The purpose of this study was to examine
complete left bundle-branch block and the prognosis in a § -0,001), and the
clinical evidence of ischaemic or valvular heart disease. TV creased with age
without clinical evidence of ischaemic heart disease were noted in the Ma
under observation since 1948. The most frequent electrocardiographic findi
left bundle-branch block was a normal electrocardiogram; left ventricular hype:
was the only abnormality significantly more common than in the rest of the
of left bundle-branch block was associated with distinct leftward shift of th a1 pre :
axis. The most frequent clinical cardiovascular event observed after development of the block was
sudden death without previous clmlcal ev1dence of 1schaem1c heart dlsease ‘ -year ing |

Natural History of Isolated Bundlie
Branch Block

Gerard J. Fahy, M8, Sergio L. Pinski, MD, Dave P. Miller, MS, Noeleen McCabe, RGN,
Carol Pye, RGN, Michael J. Walsh, Mp, and Killian Robinson, MD

was no different for those with left BBB or right BBB
and their respective controls. Cardiac mortality, how-
ever, was increased in the left BBB group when com-
red with their controls (p=0.01, log rank test).

). In the absence of clin-
|ca||y overt curdlac dlsease, the presence of ieft BBB

Vztah KBLTR — KMP:

¢ prva zmienka Barker 1930
koncept “latentnej KMP” -

Kuhn 1978



Progndza KBLTR pri redukovanej EF LK

—— LBBB —— Controls 5 —roc¢neé riziko umrtia / EFLK = 35%
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Follow-up in years Follow-up in years

LBBB 1436 1,245 1,124 1,016 909 802 LBBB 1,436 646 482 386 323 271
Controls 1,436 1,253 1,127 967 865 765 Controls 1,436 517 377 288 228 180

Witt et al., JACC. Heart failure 2016, 4 (11): 897-903.



Progndza KBLTR pri EF LK 36 — 50%

Prezivanie pocas 20 rokov
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a 0.2 1 — Ccontrols
— LBBB P=<0,001
0.0 . . . .
0 5 10 15 20
Follow-up in years
Controls 1,436 802 408 182 24
LBBB 1,436 765 351 132 17 Witt et al.

JACC. Heart failure 2016, 4 (11): 897-903.




Mortalita pri SZ a poruche vnutrok. vedenia 4* s trvanim QRS

6 — mesacna mortalita:

60-70  80-99 100-119 120-139 140-159 160-179 180-199

Shamin W. Int J.Cardiol 1999



Zvieraci model (psy): rozvoj KBLTR indukovanej KMP

Bas-Sept
R e

NC Group I

LBBB Group

Mid-Sept
RN Y §

Baseline 1st month LBBB 3rd month LBBB 6th month LBBB 12th month LBBB
LVEDV, mL 20.78 = 1.42 20.86 = 0.88 21.07 = 1.11 24.86 + 1.62 2671 + 2.12*
LVESV, mL 8.36 = 0.48 8.93 = 0.36 9.50 = 0.59 11.50 = 0.78** 14.14 + 1.32**
LVEF, % 59.17 = 1.45 56.97 =+ 1.17 55.17 £ 0.84 53.79 = 0.51* 47.69 + 1.44**

*P < .05, **P < .01 vs baseline parameters.

Wang X. et al., Heart Rhythm 2024;21:1370-1379




Progndza KBLTR po TAVI

40

P=0,002

oy
o

Mortality rate (%)
S

new LEBB

no LBBB

101
log-rank P=0.002
Hazard Ratio 1.55 (95% CI, 1.17-2.06)
0 120 240 360 480
Time (days)

No. at risk
new LBBB 233 184 164 137 112
no LBBB 446 382 341 268 204

Houthuizen P et al., Circulation. 2012; 126:720.

0 Presence of new-onset persistent

Death from 5CD (%)

5
® With NOP-LBBB
® Without NOP-LBEB

&) Presence of NOP-LBBB

left bundle branch block (NOP-LBBB) with QRS duration >160 msec

Death from SCD (%)

5
#® QRS duration >160 ms
® QRS duration <160 ms

0

Months follow-up 24 0

Months follow-up

M riziko nahlej srdcovej smrti:

- novo vzniknuty pretrvavjuci blok LTR
- novo vzniknuty pretrvavjuci KBLTR a QRS >160 ms
HR: 4.78,95% Cl: 1.56 to 14.63; P = 0.006

Urena M et al., J Am Coll Cardiol. 2015; 65(5):437-48.

1
24



Prognoza asymptomatického KBLTR - rozvoj srdového zlyhavania

Lower : Higher

risk : risk
Risk factor HR (95% CI) of HF : of HF P value
Left bundle branch block 4.98 (2.18-11.39) } ® | <.001
Age (per 1-y increase) 0.99 (0.96-1.02) . .38
Male 1.13(0.87-1.47) I—.—I .36
Hypertension 1.67 (1.29-2.17) e <.001
Diabetes 1.30 (0.88-1.92) -—o— .19
Coronary artery disease 1.50(1.06-2.12) —e—] .02
Atrial fibrillation 1.93(0.71-5.21) | ® | .20
I 1T T 1 ‘l I I I I I T T 1 | 1
0.5 1 2 3 45 10 20
HR (95% Cl)
Time to event, y
No. at risk
4497 3782 2735 1720
44 30 15 3
Participants, No. (%) (N = 4541)
Left bundle branch No left bundle branch
Characteristics block (n = 44) block (n = 4497) P value
Age, mean (SD), y 74.5(5.7) 72.6 (5.5) 02 Thein AS et al., JAMA Netw Open 2025, 8 (8): 1-11




Progndza asymptomatického KBLTR — celkova mortalita

42.6
I 23.9
I

28.6
e I :
69 - 60

Age, y
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LBBB
)
0.70
2 H 6 8 10

Follow-up Years

Azadani PN et al

., Cardiol Res 2012;3(6):258-263




Progndza novozisteného KBLTR (+ MRI srdca)

TOTAL MORTALITY

Controls

iLBBB cyp.

= 0= HR: 1.21 (95% CI: 0.25-6.02, P = 0.812)

y

R |

P

o

7 HR: 7.42 (95% CI- 2.22-24.7), P = 0.001
|

Log rank Chi-squared: 23.2 (P < 0.001)

| | 1 |
500 1000 1500 2000

“,
> EF LK < 50%
> dilatacia LK
» Strukturalne abnormality

1
2500

|
3000

1004

a0 =
B0 m=
70 =

60 =

ﬁﬂq

TOTAL MORTALITY OR MACE

Controls

ILBBB ¢y |
HR: 4.24 {95% CI: 1.17-15.4, P = 0.028)

ILBBB cyps
HF: 13.2 (95% Cl. 4.06-42.T7, P < 0.001)

Log rank Chi-squared: 36.9 (P < 0.001)

(hypertrofia LK, nekompaktnost’ LK, oblasti fibrozy)

|
0

| | | | | T
500 1000 1500 2000 2500 3000

lime (days)
BB 61 42 21 B 0

!!pOZitiVita“ MRI 72 56 34 15 10 0
93 72 49 19 6 0

Zegard et al., Europace 2020, 22 (6): 956-63.




EKG - TVpICky’ kompletn\'( BLTR (strauss et al.)

QRS = 130ms (140ms @), zérez (plateau) v strede
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EKG kritéria pre diagnozu typického KBLTR
\

De Luna AHA/ACC/HRS Strauss
2006 2009 2011
QRS duration (m/f, ms) =120/=120 =120/=120 >140/=130
QRS notching or slurring Broad notched/slurred Mid-QR5 notching/
R wave in leads |, slurring in = 2 of leads V1,
aVL,V5, and V& V2, V5, V6, |, and aVL
% orr5 in leads V1 and V2 ’
Delayed intrinsicoid deflection (=60 ms) Presentin leads Present in leads V5
Wb and | and V6 absent in
leads V1, V2, and V3
Usually discordant ST and T wave ’ -
(05 pattern with a positive T wave in aVR ’
Q waves in leads |, V5, and V6 Absent May be present in patients

with concomtant anterior

and/or apical infarct

V5, Vb

ECG pattern V1, V2 v-\- v-\- v\-
Surkova et al., Europace. 2017, 19 (8): 1251-71. -A/- A/ A/



EKG kritéria pre diagnozu typického KBLTR

Percentages of LEBE patients (n = 281) meeting individual criteria
20%

ESC 2013 criteria

1. QR5 duration =120 m=

2. Q5orrSinil

Broad [freguently notched oF slurred) B waves inl,
avl, V5 ar VB

4, Absent O waves in ¥5 and Ve

ESC 2021 criteria

1. QRS duration =120 ms

22 leads: W1, %2, W5, VB, | and aVL with R-wave

Metching/slurring in the middle third of the GRS in
. peak time [RWE) =Bl ms in Y5-V6

Generally, the 5T segment is slightly opposed to the
ORS polarity

0% orry in V1 with 5T slightlyelevated.and pesitive

asymmetrical T wave, indﬂﬂue R wave in Vo with

reegative asymmetnic T , nthe ORS iz fegs
. than 140 ms, the T wave in VG may be positive

Exclusive R wave in | and aVL often with a negative
3. asymmetrical T wave, slight 3T depression, and
usually G5 im aVR with positive T wawe

6. The QRS axis is variable

L]

4 el
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T 14 _H_'| Il" | |'l
|i I | |,|I
V5, V6 @ V5 V6
f £ il O i LN
=t \f e
| @ avlL | aviL 5
|
| @ maasa | L
ot | Tk iy gl B I“--.‘__.-' i
.u_:jhlﬁjl . '-.fﬁlf ‘I Ll Vi ;
: I'\-—"Jl ty e |I | ™ T I"||I - I

RWWPT 63 ms IIWPTE'ms

—
RWRTS0m:  RWPT5E ms

ot W

N Vi
T 'I' @
1.4
V6 vp
L I--,/ _||®
I r aviL

Calle et al

Netherlands heart journal 2022

30 (11): 495-8.



LTR vs. WPW
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Patranie po strukturalnom ochoreni srdca

i > Casto sucasne strukt. ochorenie
ypertenzia

Bez
rizikovych
faktorov

anertrofla prevodového systému / srdca

» ECHOKG

Lenegrova ch.
Akcesorna draha

. » Zobrazovacie vySetrenia
Plicna embdlia
- MRI srdca
Neuromuskularne
ochorenia

> Rodinna anamnéza

- nahla smrt / Strukturalne/
elektrické chorenia srdca v
blizkom pokrvnom pribuzenste

Non-kompaktna
LK

» ? Genetické vysetrenie

> ? Specidlne vysetrenia



End-
diastole

Isovolumic
contraction

\-

Ejection




Korekcia dyssynchronie stimulaciou: CRT-P, CSP

IM QRS 194 ms B 7] QRS 126 ms
~ LVAT 108 ms | LVAT 74 ms

|30 QRS 162 ms N QRS 132 ms
o LVAT 90 ms LVAT 60 ms

. EHRA Consnsus on CSP 2025, Glikson M et al., Europac, 2025, 27



Indikacia CRT pri srdcovom zlyhavani

Recommendations Class Level

CRT sa odporuca u symptomatickych (NYHA Il — I\VVa)
pacientov so SZv SR s EFLK = 35%, trvanim QRS duration 2
150 ms, a QRS morfologie KBLTE napriek OMT, za u¢elom
zlepsenia symptomov a redukcie morbidity a mortality.

* SR, KBL'TR, QRS = 150 ms
e SR, KBI'TR, QRS 130 - 149 ms

e SR, non KBBB, QRS 2150 ms
* SR, non KBBB, QRS 130 - 149 ms

ESC odporucania 2021 (SZ, Pacing&CRT)

Glikson et al., European heart journal 2021, 42 (35): 3427-520.



“Hybridna liecba” FP (implantacia kardiostimulatora + ablacia AV uzla)

CRT indication

A 4 A 4 A A 4
LBBB Non-LBBB PICM* Non-response to BiV-CRT
v h 4 A 4 h 4
LVEF LVEF LVEF LVEF
<35% 36-50% <35% 36-50%
l l BiVP I l BiVP v
BiVP CSP orCSP BiVP CSP orCSP BiVP CSP CSP

vy 2 & @ @ ¥ O )

Wide/non-physiological paced QRS with BiVP or CSP

.

HOT/LOT-CRT
V)
Failed coronary sinus lead implantation *Various definitions exist for PICM
iv Most evidence is for BiVP with LVEF <35%
CSP () Advice TO DO (») May be appropriate TO DO
Glikson et al. @ (%) Advice NOT DO DO (?) Areas of uncertainty

Europace 2025, 27 (4): 1-29.




V VYV

Klinicky postup pri asymptomatickom KBLTR

vylucenie strukturalne ochorenie srdca
- ECHOKG
- MRI srdca
(= genetické vysetrenie)

Rodinna anamnéza

- nahla smrt / Strukturalne/ elektrické chorenia srdca v blizkom
pokrvnom pribuzenste

Aktivne patranie po symptomoch
Patranie po inych poruchach prevodu / rytmu
- EKG Holter (poruchy AV, BPTR, KES ...)

pravidelné sledovanie a reevaluacia + liecba zistenych
/ neskor vzniknutych ochoreni srdca (... KMP)




To reduce mortality - for all patients

Farmakologicka liecbha
chronického SZ

ACE-I/ARNI BB MRA
» ACEi / ARNI

inh. neprilyzinuin + ARB

> Betablokatory

metoprolol

Dobra sprava:
-> reverzna remodelacia
(CRT ...... ? CSP)

sukcinat, bisoprolol, carvedilol

SR with LBBE = 150 ms SR with LBBB |30—14% ms or non LBBB= [50 ms
CRT-PID J
» Antagonisty
Ischaemic aetiolo Non-ischaemic aetiol . .
““ it /B mineralokortik.
' receptorov
Atrial fibrillation Atrial fibrillation Coronary artery disease Iron deficiency epIerenon, spironolacton
Anticoagulation ~ Digoxin ) PV ) CABG J Ferric carboxymaltose )
S | o | > Inhibitory SGLT2
Aortic stenosis Mitral regurgitation ~ Heart rate 5SR=70 bpm Black Race ACE-IARNI intolerance i . ) .

SAVR/TAVI TEE MV Repair vabradine ]  HydralazineISON) £ 00y empagliflozin, dap%Bﬂr%deéfal.

European heart journal 2021, 42 (36): 3599-726.



Zaver: Novozisteny KBLTR

» KBLTR nie je celkom benigny nalez (osobitne u mladych)

-> prejav doposial nezisteného / latentného ochorenia srdca
—=> zvysuje riziko rozvoja KMP
(preexistujucej / indukovanej samotnym KBLTR v dosledku komorovej

dyssynchronie)

» patranie po Strukturalnom ochoreni srdca (vratane MRI)

» pravidelné sledovanie a reevaluacia pacienta
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EKG pri KBLTR Typlcky kompletny BLTR (Strauss et al.)
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Efekt CRT pri inom QRS ako KBLTR - metaanalyza

Risk Ratio Risk Ratio
Study or Subgroup IV, Random, 95% CI IV, Random, 95% CI
Death n =581
MADIT-CRT (non-LBBB) 1.57 [1.03, 2.39] il
RAFT (non-LBBE) 0.82 [0.51, 1.32] -
Subtotal (95% CI) 1.15 [0.61, 2.16] <

Heterogeneity: Tau®*=0,16; Chi#=4.02,df=1 (P =0.04); F=T75%
Test for overall effect: Z = 0.42 (P = 0.67)

n =581
1.13 [0.80, 1.60]

Heart failure

MADIT-CRT (non-LBBB)
RAFT (non-LBBB) 1.09 [0.73, 1.62]

Subtotal (95% CI) 1.11 [0.86, 1.45]
Heterogeneity: Tau? = 0.00; Chi*=0.02, df =1 (P = 0.89); I* = 0%
Test for overall effect: Z = 0.80 (P = 0.42)

n=1766

0.81[0.52, 1.28]
0.86 [0.63, 1.17]
1.27 [0.94, 1.73]
1.03 [0.75, 1.42]

Death or heart failure
CARE-HF (RBBB)
COMPANION (non-LBBB)
MADIT-CRT (non-LBBB)
RAFT (non-LBBB)
REVERSE (non-LBEB) 0.50 [0.11, 2.29]

Subtotal (95% CI) 0.99 [0.82, 1.20]

Heterogeneity: Tau? = 0.01; Chi*=4.95, df=4 (P =0.29); I’ = 19%
Test for overall effect: Z=0.09 (P =0.92)

3
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Zaradene studie

CARE HF
COMPANION

REVERSE

-
—-=
T

-

0.01

0.1 1 10 100
Favours CRT Favours control

Colin et al., Heart 2015, 101 (18): 1456.



EKG kritéria pre diagnozu typického KBLTR
\

De Luna AHA/ACC/HRS Strauss
2006 2009 2011
QRS duration (m/f, ms) =120/=120 =120/=120 >140/=130
QRS notching or slurring Broad notched/slurred Mid-QR5 notching/
R wave in leads |, slurring in = 2 of leads V1,
aVL,V5, and V& V2, V5, V6, |, and aVL
% orr5 in leads V1 and V2 ’
Delayed intrinsicoid deflection (=60 ms) Presentin leads Present in leads V5
Wb and | and V6 absent in
leads V1, V2, and V3
Usually discordant ST and T wave ’ -
(05 pattern with a positive T wave in aVR ’
Q waves in leads |, V5, and V6 Absent May be present in patients

with concomtant anterior

and/or apical infarct

V5, Vb

ECG pattern V1, V2 v-\- v-\- v\-
Surkova et al., Europace. 2017, 19 (8): 1251-71. -A/- A/ A/



EKG kritéria pre diagnozu typického KBLTR

Percentages of LEBE patients (n = 281) meeting individual criteria
20%

ESC 2013 criteria

1. QR5 duration =120 m=

2. Q5orrSinil

Broad [freguently notched oF slurred) B waves inl,
avl, V5 ar VB

4, Absent O waves in ¥5 and Ve

ESC 2021 criteria

1. QRS duration =120 ms

22 leads: W1, %2, W5, VB, | and aVL with R-wave

Metching/slurring in the middle third of the GRS in
. peak time [RWE) =Bl ms in Y5-V6

Generally, the 5T segment is slightly opposed to the
ORS polarity

0% orry in V1 with 5T slightlyelevated.and pesitive

asymmetrical T wave, indﬂﬂue R wave in Vo with

reegative asymmetnic T , nthe ORS iz fegs
. than 140 ms, the T wave in VG may be positive

Exclusive R wave in | and aVL often with a negative
3. asymmetrical T wave, slight 3T depression, and
usually G5 im aVR with positive T wawe

6. The QRS axis is variable

L]

4 el
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Calle et al

Netherlands heart journal 2022

30 (11): 495-8.



Alternativy k CRT - stimulacia Hisovho zvazku alebo LTR

Stimulacia Hisovho zvazku

Pujol-Lépez et al. Card. electrophysiology clinics 2021, 13 (4): 671-84.
Tan et al., Circulation. Arrh. and electrophys. 2020, 13 (4): e008239.




Miesto bloku pri KBLTR (intrakardialna aktivacia)

i
at
e

7 "o Leftintrahisian block

....................
...............
-----

A6% (=13 S

'.*l QRS correction: P4% | -"-._ -_- /\-ﬁ\/—
. 5
3 Left bundle branch block -"-._

18% in-13)
[ QRS carrection: 62% |

— -
- A '_,.-'; ')
LE v
H _ =N
——*___ r='r' v
| R —~AS T
Intact Purkinje activation | L v
- _._g-'qu,u-——-_
" 36&% (n-2¢)
X7 QRS correction: 0% _1.-“ o Vo
£
r,f“' “left intra-hisian” L BBB
.-"'TI-I-‘.-I
i _ﬂ_‘ﬁ" Wide QRS (190ms):
R - on Complete conduction block
R

Upadhyay et al., Circulation 2019, 139 (16): 1876-88.



Porucha vnutrokomorového vedenia vs. typicky KBLTR

Patient 1 ~ QRsd: 170ms spontaneous rhythm ~ QRsd 184 ms RV septal pacing
, ol N 1
junie IVCD
| l.‘ l, | l |
VitoVs: 19ms { l' l'[ ll‘ l" \ \;19:)‘:/8:
! ! 0 50 1(‘)0—' 150 200
| 5530 01 oty OSMay 2022 t [ms) ‘ A 15,53 G1 orty OMay 2022 t [ms)
Patient 2 ORSd: 77 me spontaneous rhythm (aRsd 163 ms RV septal pacing
: [ 1T
AVRER | BN
Al mE KBLUTR
il EESEEEEE -
ST d
hohl M)
i }
ll ll 4.4
V1itoV8: 89ms Jum—— | J l ‘ |
. M ’ |
I

HHH j e Q | ma Curila et al.
JICE 2023




Korekcia asynchronnej kontrakcie LK (KBLTR) pomocou CRT

Mechanical Dyssynchrony Correction Electrical Dyssynchrony Correction

Biventricular CRT  Left bundle branch block | Biventricular CRT ~ Leftbundie branch block

. - a5 . o N
‘..‘d v e b AN TN .
) B

Left ventricle

Septal Flash
(Septal beak)

Pujol-Lépez et al., Cardiac electrophysiology clinics 2021, 13 (4): 671-84.



Dyssynchronia kontrakcie LK pri KBLTR - ECHOKG

Inefficient LV contractions
LV lateral wall

C

Abnormal se

tal motion

Myocardial
glucose

metabolism by
FDG-PET

Posterior

Amterior A al
Septy E ’

Septal Lateral

Septum R LA
z Strain / :
~E_ 1004 . Rebound,
v Pre-ejection stretch '
% shortening
504
&
2
0 . v . ——
5 0 5 -20 -10 0 §
Strain (%) Strain (%)
Segmental °*
work
(%)
= LV
Septum : lateral
m wall End diastole ;‘:f:‘;’:‘; End systole
Posterior «\f\ l\\p '\\[\
B Septal hypo-metabolism Mitral regurgitation

Septal Flash
(Septal beak)

Apex Rocking

Smiseth et al.,

Trends in

cardiovascular medicine 2019, 29 (6): 335-42.



Dyssynchréonia kontrakcie LK pri KBLTR - ECHOKG

Electrical activation

Mechanical events

virtual conduction block

anterior conduction breaktrough

OQOOOO

- End diastole
- Activation breaktrough
in S coming from RV

A

- S activation

- Fast S contraction/
inward motion

- Stretch other segments

- S fully contracted
- Further activation
halted by stretch

C

- Onset of S relaxation

- Start of further activation
either anterior of inferior
(anterior is illustrated here)

D

- LW activation
and contraction

- S being stretched/
pushed outward

E

- LW further contracting
and doing the ejection
- LV fully activated

F

eptal lash
(Septal beak)

pex ocking

Duckett et al.,
Europace 2012, 14 (1): 99-106.



Dyssynchronia kontrakcie LK pri KBLTR (ECHOKG - Septal Flash)

Time (ms)

Duckett et al., Europace 2012, 14 (1): 99-106.



Prekord Ine (hrudne) zvody — normalna aktivacia

Lateral
leads

Septal leads

WCT = Wilsonova svorka



.............................

P_rekordiélne (hrudné) zvody

\

(a)

1 [’
Horizontal -9 [/,
f,_.-f"" z “-vx,.
'

A
Vdh
- A
/ o
- -
-
B
- \ '
X o N '
o \
§ s
J - »
Fy - 1

Lateral
@ leads

\Xmerior leads

Pérez-Riera et al., Annals of noninvasive electrocardiology 2019, 24 (2): e12572.

Septal leads




EKG - stand. zv

.......

30°a% 180°)
. [-90°a% 180°)

Pérez-Riera et al., Annals of noninvasive electrocardiology 2019, 24 (2): e12572.




Kardloresynchromzacna lieCba (CRT-P / CRT-D)

Predsienova
elektroda

|

““=Elekfroda pre LK

(cez sin. coronarius)

W\"\‘ /

Elektréda v
pravej komore

Leon AR et al., JACC, 2005, Morgan JM, Europace 2009



1 > CARE-HF:

Efekt kardioresynchronizacnej liecby (CRT)

Cowrtesy of Ottawa Meant Institute

M funkcéna kapacita
‘P kvalita Zivota
J/ hospitalizacie pre SZ

J, celkova mortalita:

CRT - P: 36% (RR)
P <0,002, NNT =9

» COMPANION:
CRT-D: - 36% (RR), P = 0,003
CRT- P: - 24% (RR), P = 0,059

Resynchronization OFF  Resynchronization ON

Daubert JC. et al., Arch Cardiovasc Dis 2012, 105: 291-99.
2016 ESC Guidelines on Heart Failure, Eur Heart Jour 2016, 37: 2129-2200



Spomalenie vedenia vzruchov pri CHSZ

QRS = 120ms: 27- 53%
KBLTR: 15-27%
AVB I st.: 35%

300 —+
250 + QRS
200 +

1 B <120 ms
150

Pacienti (n)

{ B >120 ms
100

50 +

1) Shamim et al. Eur Heart J 1998;19:abstract 926.
2) Lamp, et al. PACE 1998;2:11-975

3) Aaronson et al. Circulation 1997; 95:2660-2667.
4) Schoeller et al. Am J Cardiol 1993;71:720-726



Zarezy v QRS pri typickom KBLTR

Lateral
leads
V4

o—@e@v -
l l Anterior leads

Septal leads

WCT = Wilsonova svorka
Pérez-Riera et al., Annals of noninvasive electrocardiology 2019, 24 (2): €12572.



Horsia prognoza pri SZ a poruche vnutrokom. vedenia

KBLTR a 1-rocna mortalita pri CHSZ

p<0.0001 B Populacia stadie
Normainy QRS
B Siroky QRS
p<0.0001

14.2

10.6

6.7

55 49 I

Celkova mortalita Nahla smrt

n =5517
(amb. pac. s CHSZ)

S. Baldasseroni et al., Am Heart J, 2002;143:398-405




Prognodza novovzniknutého KBLTR — zvieraci model (psy)
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LBBB Group

1st month LBBB 3rd month LBBB 6th month LBBB
LVEDV, mL 20.78 = 1.42 20.86 = 0.88 21.07 £ 1.11 24.86 = 1.62 26.71 £ 2.12*%
LVESV, mL 8.36 = 0.48 8.93 +0.36 9.50 + 0.59 11.50 += 0.78** 14.14 + 1.32**
LVEF, % 59.17 = 1.45 56.97 £ 1.17 55.17 = 0.84 53.79 = 0.51* 47.69 + 1.44**

*P < .05, **P < .01 vs baseline parameters. Wang X. et al., Heart Rhythm 2024;21:1370-1379




Korekcia BLTR / dyssynchroénie LK a klinické scenare CHSZ

| KBLTR - KMP KBLTR — KMP KMP + novy KMP + KBLTR | KMP + IVCD
dlho trvajuca KBLTR nie ,,typicky“

Calle et al., Trends Card. Medicine 2020, 30 (2); 115-22.



Progndza KBLTR po TAVI

Medtronic Edwards
CoreValve Sapien
P=0,73

1888 n=387 A n=292

100% |
50% -
P<0,001
0% |
r ™ I T
0% 100% 0 100%

Mortality % Mortality

W 1BBB&Deceased [ No LBBB & Deceased

. LBBB & Alive . No LBBB & Alive Houthuizen P et al., Circulation. 2012; 126:720




Komorova dysynchronia — AV zlozka

Oneskorenie LK kontrakcie vo vztahu
k maximalnej kontrakcii A, ¢im
vyznamne poklesne preload.

V istom momente tlak v LK
prevysi tlak v LP a dochadza k
diastolickej (presystolickej) MR

Cowrntesy of Ottawa Meart Institute

S

Resynchronization OFF  Resynchronization ON

Diastolicka
MR




SZ — Elektricka and mechanicka dyssynchronia

4 — Urovne:

1. atrioventrikularna (AV)
entrikularna
entrikularna

4. intramuralna

=) menej efektivna kontrakcia




Resynchronizacia — implantacia BiV KS / ICD (CRT-P/D)

CIEL : fuzia depolarizacnych
frontov podobna Sireniu
normalnej depolarzacie

e
e

.
4 AR




Biventricular Pacing for Cardiac
Resynchronization Therapy
with the InSync System——._

Medtronic, Inc.



Indikacia CRT pri srdcovom zlyhavani

Recommendations

CRT is recommended in symptomatic (NYHA Il — IVa) patients
with HF in SR with LVEF = 35%, QRS duration 2 150 ms, and
LBBB QRS morphology despite OMT, in order to improve
symptoms and reduce morbidity and mortality.

e SR, LBBB, QRS 2150 ms
* SR, LBBB, QRS 130 - 149 ms

e SR, non LBBB, QRS 2150 ms
* SR, non LBBB, QRS 130 - 149 ms

ESC guidelines 2021

Glikson et al., European heart journal 2021, 42 (35): 3427-520.




Remodelacie LK (KMP) pri indukovanom KBLTR — zvieraci model (psy)

NC Group I

LBBB Group

AN BN
FLw Yo 4 N
TP
MR R
(00

Baseline 1st month LBBB 3rd month LBBB 6th month LBBB
LVEDV, mL 20.78 = 1.42 20.86 = 0.88 21.07 = 1.11 24.86 + 1.62 2671 + 2.12*
LVESV, mL 8.36 = 0.48 8.93 = 0.36 9.50 = 0.59 11.50 = 0.78** 14.14 + 1.32**
LVEF, % 59.17 = 1.45 56.97 =+ 1.17 55.17 £ 0.84 53.79 = 0.51* 47.69 + 1.44**

*P < .05, **P < .01 vs baseline parameters.

Wang X. et al., Heart Rhythm 2024;21:1370-1379




