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Pristrojova lééba bradykardii, CRT, PHBP
(stimulace Hisova svazku)
- Patrik Jarkovsky




Pristrojova lécbha bradykardii, CRT, stimulace s
pFimym vyuzitim prevodniho systému

« Zlepsit progndzu / preziti
« Zlepsit symptomy
« Mimimalizovat riziko komplikaci nami zvolené IéCby

Profit mortalitni, zlepseni kvality zivota, ,,noli
nocere”
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Profit mortalitni, zlepseni kvality Zivota, ,noli nocere

* Dlouhodobé sledovani pacientu

« Sledovani efektivity na velkych skupinach

» Reportovani nezadoucich ucinku IéCby ale i jeji
pripadné nedostatecné efektivity / neefektivity

Doporucené postupy, které sumarizuji konsenzus
oborniki na dané téma v dobé své publikace

Guidelines nejsou ,dogma¥“, ale odchyleni se od nich
z duvodi jejich neznalosti muze byt diivodem k
sexkomunikaci“
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Agenda

« Lécba bradykardii dle Guidelines ECS 2013

« Komu implantovat kardiostimulator

« Jaky typ kardiostimulace zvolit

« 1D/2D, CRT
 PHBP (Permanent His Bundle Pacing)
» ,Bezelektrodové systémy*
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@ Eurepean Heart Journal (2013) 34, 2281-2329 ESC GUIDELINES
doc10.1093eurhearty/eht 150
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2013 ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy

The Task Force on cardiac pacing and resynchronization therapy ofthe
European Society of Cardiology (ESC). Developed in collaboration
with the European Heart Rhythm Association (EHRA).

Authors/Task Force Members: Michele Brignole (Chairperson) (ltaly)?,

Angelo Auricchio (Switzerland), Gonzalo Baron-Esquivias (Spain), Pierre Bordachar
(France), Giuseppe Boriani (ltaly), Ole-A Breithardt (Germany), John Cleland (UK),
Jean-Claude Deharo (France), Victoria Delgado (Netherlands), Perry M. Elliott (UK),
Bulent Gorenek (Turkey), Carsten W. lsrael (Germany), Christophe Leclercqg
(France), Cecilia Linde (Sweden), Lluis Mont (Spain), Luigi Padeletti (ltaly),

Richard Sutton (UK), Panos E. Yardas (Greece)
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Rozdéleni bradyarytmii zvazovanych
k implantaci kardistimulatoru

Patients considered
for antibradycardia

PM therapy

./\

g = - wrwvm A4 o
ReverZI bl I nl p"Clny az 45 /o | Persistent Bradycardia | | Intermittent bradycardia |

 Nezadouci efekt medikace —
Sinus node AV block
® AI M disease « Sinus rhythm

« Atrial fibrillation
ECG- Suspected

® I n tO X I k aC e documented (ECG-undocumented)
* Mineralové dysbalance — T~ — T

Extrinsic BBB Reflex Unexplained
(functional) syncope syncope

+ Paroxysmal AV block + Vagal induced sinus + Carotid sinus
« Sino-atrial block and sinus arrest or AV block « Tilt-induced

arrest (including brady-tachy * Idiopathic AV block

form of SSS) (adenosine-mediated)
« Atrial fibrillation with slow

ventricular conduction
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Perzistujici bradykardie

Patients considered
for antibradycardia
PM therapy

Indication for pacing in patients with persistent

bradycardia

/\ Recommendations Class?® Level® Ref. ©

e (Ecg..s",.d'.,,..mm 1) Sinus node disease.

— T — T Pacing is indicated when

symptoms can clearly be

-In(rinswr Extrinsic - Reflex Unexplained - .
I functional) attributed to bradycardia.

Persistent Bradycardia

— T

Sinus node AV block
disease + Sinus rhythm
+ Atrial fibrillation

2) Sinus node disease.

< Paroepsmal AV block + Vagal induced sinas + Carotid sinus Pacing may be indicated when
* Sinc-atrial block and sinus arrest or AV block * Tilt-induced o1
arrest (including brady-tachy | | + Idiopathic AY block symptoms are I|ke|y to be due
) (adencsine-mediated) to bradycardia, even if the

evidence is not conclusive.

Sick sinus syndrom - syndrom chorého sinusového uzlu (SND) glcisni;‘ifn'lf?:difiﬁ'
- nutna korelace bradykardie a symptom patients with SB which is
- neni arbitrarni hodnota SF R
- fyziologicky sklon k bradykardii u trénovanych jedinc 4) Acquired AV block.

Pacing is indicated in patients
with third- or second-degree
type 2 AV block irrespective of

Ziskané AVB symptoms.
- AVB Il AVB II. 2. typ (Mobitz) 5) Acqired AV block.

Pacing should be considered

- AVB ” St 1 typ (WeanEbaCh) in patients with second-degree

type | AV block which causes

= intra nEbO infrahisa’lni IOkaIizace blOkédy dle EFV symptoms or is found to be
- korelace se symptomy e e or it

- AVB I. St — pouze symptomaticky

6) Acquired AV block.
Pacing is not indicated in
patients with AV block which
is due to reversible causes.
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Intermitentni dokumentované

Patients considered
for antibradycardia
PM therapy

/\

Intermittent bradycardia

AN

ECG- Suspected
documented (ECG-undocumented)

— | — T

i
indu

Caro
Tilei

id sinus
nduced

* Idiopathic A block
(adencsine-mediated)

Chory sinusovy uzel

Extrinsic BBB Reflex Unexplained
(functional) syncope syncepe

bradykardie

- symptomaticky SA blok nebo SAR u asympt. lehké permanentni

sin bradykardii 40-50

-posttachykardicka pauze nad 3 sec (!) s pre Ci synkopou

Paroxysmalni AV blok II-lI. st

Vagové mediované AV blokady

Asymptomatické pauzy nad 6 sec, pouze s anamnézou synkopy

USTREDNI VOJENSKA NEMOCNICE
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Indication for pacing in intermittent documented
bradycardia

Recommendations

1) Sinus node disease
(including brady-tachy
form).

Pacing Is Indicated In patients
affected by sinus node disease
wh have the documentation
of symptomatic bradycardia
due to sinus arrest or sinus-
atrial block.

.69

2) Intermittent!
paroxysmal AY block
(including AF with slow
ventricular conduction).
Pacing Is Indicated In patients
with intermittant/paroxysmal
Intrinsic third- or second-
dagree AV block.

3) Reflex asystolic

syncope.
Pacing should be considerad

In patlents =40 years with
recurrent, unpredictable reflex
syncopes and documentad
symptomatic pause’s due to
sinus arrest or AY block or the
combination of the two.

518,19

4) Asymptomatic pauses
(sinus arrest or AV

block).

Pacing should be considerad
In patlents with history of
syncope and documentation
of asymptomatic pauses =6 5
due to sinus arrest, sinus-atrial
block or AV blodc

5) Pacing s not indicated
In reversible causes of
bradycardia.




Intermitentni
nedokumentované - suspektni
R bradykardie

therapy

/\.

Persistent Bradycardia Intermittent bradycardia

Sinus node AV block BBB and unexplained syncope
disease « Sinus rhychm <
+ Acrial fibrillation
ECG- Suspected
documented (ECG-undocumented)

Reflex Unexplained | EF <35% | | EF =35% | N
syncope syncope Recommendations

[ mwinsic ] Extrinsic

l l l l l 1) BBB, unexplained

- p syncope and abnormal
+ Paroxysmal AV block + Vagal induced sinus Consider Consider ¥ P

+ Sino-trial block and sinus arest or AV block T ICD/CRT-D CSMIEPS — | Appropriate Therapy Zed

arrest (including brady-tachy | | + Idiopathic AV block Pacing Is Indicated In patients
form of 555) (adenosine-mediated) l with syncope BER and PDS‘IEI"‘E

+ Avial fbrilaton with slow
ventricular conduction EFS defined as HY interval
i o) of 270 ms, or second- or
negative, —_— i third-d His-Purki
Consider ILR Appropriate Therapy block dumonstrated dl:r]‘fng
l Incremental atrtal pacing
ar - - - or with pharmacological
Alternujici raménkové blokady challenge.

RBBB/LBBB e Ee-up 2) Altrnating 835,
Pacing Is Indicated In patents

RBBB+LAH/RBBB+LPH | asymptomaticky pacient with akternating BBB with or

without symptoms.

25,31

P ” e 3) BBB, ined
Raménkova blokada .sj)rncuPel:l;‘:lxnli)il:;:l‘::sdc
HV nad 70 ms, AVB II-lll pfi vzestupné stimulaci sini Pacig ooy ba considrad

In selected patients with
unexplained syncope and BBB.

Raménkova blokada s etiologicky nejasnou synkopou a nediagnostickym 4) Asymptomatic BBB.
Vyé. procesem Pacing 15 not Indicated for BBB

In asymptomatic patients.

n

26,33, 34

Scheinman MM, Peters RW, Suave MJ, Desai J, Abbott JA, Cogan J, Wohl B, Williams K. Value of the H-Q interval in patients with bundle branch block and the role of prophylactic permanent pacing. Am J Cardiol 1982;50:1316—
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Vybeér typu stimulace

* Klinicky benefit z typu stimulace Outcome Duak-chamber benefit over
ventricular pacing
All-cause deaths Mo benefic
1D PM/ 2D PM - . .
, Stroke, embolism Benefit (in meta-analysis only, nat in
* pacemakerovy sy single trial
* redukce AF(DANPACE), ICMP Atrial fibrillation Beneiit
* vykonnost(per) HF, hospitalization for HF No benefi
+ Riziko plynouci z implantace a elektrod Exercise capacity Benefi
vr v , Pacemaker syndrome Benefit
*DelSi Cas vykonu
_ . , . Functional status Mo benefit
*Riziko mechanické komplikace elektrod
v . Quuality of Iife Yarlable
*Behem implantace
*Dlouhodobé z mechanického poskozeni Complicatons More complicatons wth

*Riziko infekce
*Riziko okluze Zilniho systému

Andersen HR, Thuesen L, Bagger JP, Vesterlund T, Thomsen PE. Prospective randomised trial of atrial versus ventricular pacing in sick-sinus syndrome. Lancet 1994;344:1523-1528. 11.
Nielsen JC, Thomsen PE, Hojberg S, Moller M, Vesterlund T, Dalsgaard D, Mortensen LS, Nielsen T, Asklund M, Friis EV, Christensen PD, Simonsen EH, Eriksen UH, Jensen GV, Svendsen JH, Toff WD, Healey JS, Andersen HR. A
comparison of single-lead atrial pacing with dual-chamber pacing in sick sinus syndrome. Eur Heart J 2011;32:686-696.
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Kardiostimulace bez pouziti elekrod

Vyhody

*Nizké riziko infekce

*Absence elektrod/rizika jejich mechanického
poskozeni

*Bez rizika komplikaci kapsy pfistroje

*\/ysoka uspésnost a dlouhodobé stabilita

Nevyhody

*1D pristroj — zatim ...ale se senzorem
 Anatomicka implantace®

Cena
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Vybér typu stimulace

e e e e
persistent bradycardia

Persistent Intermittent Persistent Intermittent

T) Sinus node disease.

TA) Dual-chamber PM
with preservation of
spontanecus AV conduction

Chronotropic || No chronotropic Is Indicated for reducing
incompetence || incompetence SND No SND Al the risk of AF and stroke,

‘ avolding PM syndrome and
| |

Improving qualicy of life.
| choice: | choice: | choice: | choice: | choice: || VVIR ||DDD + AYM L LEErTE

DDDR+AVM || DDD+AVM | | DDDR+AVM || DDDR || DDD (VI ifAF) ﬁ:fmb;ﬁﬂmﬁ;ﬂ e

2 choice: 2 choice: 2 choice: 2 choice: 2 choice: incompetance, espectally if
AAIR AAIl DDDR, no AYM DDD YDD young and physically active.

3 choice: 3 choice: 3 choice: i
AAIR VVIR VVIR &) Acquired AY block.
In patients with sinus rhythm,

Consider CRT if low EF/HF dual-chamber PM should be
preferred to single chamber
ventricular pacing for avolding
PM syndrome and Improving
quality of life.

—

9) Permanent AF and
AY block.

Ventricular pacing with
rate-response function ks
recommended.
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CRT jako soucast lé€by srdeéniho selhani u
poruch prevodniho systému

Trial fref) No Deasign NYHA | LVEF | QRS Frimary Secondary endpaints Main Findings
endpeints
MUSTIC-5R= 56 Single-biinded, m <IFE | =50 MWD NYHA class, Qol, CRT.F improseed 6MYWD,
rossover, peak VOLLY wolumes, | NTHA chss, Qol, peak VO,
- - - randomized CRT wi. MR, hospiglizations, reduced LV volumes and MR
eprvni prace v 90tych letech - AV S = oo
- PATH.CHF 41 Single-blinded, L MNA 2150 Feak W0 MNYHA, chass, Qal CRT-F improwed MNYHA clazs,
s nch ronle rossOver, MWD hospiakzations QoL and 8MWD and reduced
y randomized BY ws. haspitalirations
LY vz, BV,
1 manths
MIRACLE® 453 Double-Blinded, Y | =35% | =30 NYHA chss, Feak WO, LVEDID, CRT-F improwed MNYHA clazs,
*1998 MUSTIC, MIRACLE Fandomized AT . MWD, Qol | WELMR | QoL undSHWD s reduced
OMT, & months chinical composite IVEDD, MR and increased LVEF
respanse
MIRACLE-ICD kL) Double-Blinded, -1 | <35% | =130 NYHA chss, Feak VO CRT-D improwed NYHA class,
° zoo 1 F DA randomized EMYYD , Qol LVEDD, LVEF. MR Quol, peak VO,
CRT-D ws. ICD, chnical composite
& monihs respanse
CONTAK-CDF 480 Double-blinded - | £35% | =120 NYHA chss, L¥ wolume, LVEF CRT.D imnprosed GMYWD,
*Souéasti 16&éby u 25-30% ienttd rowkD, | TS g VINE, | et Y e
- Diws. L mortality, = wolume
ouéasti Iééby u o pacientu s T K orsy VI e 1 vlume
ro'e c‘.'ss MIRACLE-ICD I | 186 | Double-binded, 0| <35% | 230 | Peakvo, VEIVOO,. NYHA, CRT-D improved NTHA,
p j vy randomized Dol SMWD, LY WEICD, and reduced
CRT-Dws. ICD, wolumes and EF, LV volumes and impraved LYEF
& months compasite dinical
Recommendations Class* Lewvel * endpaint
COMPANION= 1520 Double-Slinded Y | =35% | =120 All-muse Al-cause maortalicy, (CRT-P and CRT-D reduced
1) Patients with HF, wide randomized mertalitg o cardiac mortality all-canrse: martality or
QRS and reduced LVEF: OMT vs. CRT-Fior hospitalztion hospitalizadan
vs. CRT-O,
15 manths
1&) CRT should be CARE-HF* 813 | Doublebinded | -1V | <35% | 2120 | Allguse | Alcause martiy, CRT-F reduced all-cause
conskdered In chironic HF randomized mortality or NYHA, class, Qol martality and hespitalizmtion
patients, ntrinsic QRS =120 CI;;'I:"::“.OC“:.:-F hospialztion and |mpmdQl’;'['L"\ dhazs and
m and LVEF <33% who lla REVERSE" 610 | Doublebinded, | I | <40% | =020 | Xworsened LVESY index, CRT-FICRT-D &id nat change
reaaln in MYHA functional randomized by clinical heart filure the primary endooint and did
clazs |l and a.l'ltll.iatl:ll':l' I CRT-ON va. composite hespitalizmtions and mot reduce all-cause mortality
CRT-OFF, endpaint all-cause moriality bt reduced LYESY index and
IjE'SPﬂrE EdE'l:F.IEIEITEdH] 12 manths Feeart failure hospralizations.
treatment’, provided that a MADIT.CRT= 1820 | Single-blinded, HI | <30 | =0 All-czuse Ml-cause morlity | CRT-D reduced the endpoine
BiY pacing as close to 100% randomized mortality or ared LVESY Feart failure hospitalizations or
CRT-Dw=. ICD, heart &ilure all-cause morzlty and LVESY.
ol Ible: can be achi B 1 manths haspitalizations CRT-D &id mot reduced
. . . o . . o . al-cause moralicy
Hochleltngr M, Hortnagl H, Ng CK, et al. Usefulness of physiologic dual-chamber pacing in drugresistant idiopathic dilated cardiomyopathy. RAFTE 1798 | Double binded, 1 | 0% | =m0 Al T —— CRT.D reduced the endpoins
Am J Cardiol 990;66:198-202. n . 1 -

Brecker S, Xiao HB, S ] . Eff £ dual-chamb. . ith sh . icular delay in dilated cardi hv. L rardomized CRT-D morality or aned cardicvascular all-caase morality or heart
recker SJ, Xiao HB, Sparrow J, et al. Effects of dual-chamber pacing with short atrioventricular delay in dilated cardiomyopathy. Lancet v ICD beart Bike death i
1992;340: 1308-12. 40 months tospitalizations NYHA I, CRT-D only reduced
Bakker PF, Meijburg HW, de Vries JW, et al. Biventricular pacing in end-stage heart failure improves significantly 2l-cause mortality

functional capacity and left ventricular function. J Interv Card Electrophysiol 2000;4:395-404
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Kdo profituje z CRT

Ocekavatelny responder

1) LBBB with QRS
duration =150 ms.

CRT is recommended in
chrosic HF patients and LVEF
=35% who remain in NYHA
functioral chass 1L Il and
ambulatory [V despite adequate

medical creatment 4

1) LBBB with QRS
duration 120-150 ms.

CRT is recommended in
chronic HF patients and LVEF
=35% who remnain in NTHA,
functioral class 1L, Il and
ambulatory [V despite ad=quate

medical Treatment. 4

3) Mon-LBBB with QRS
duration =150 ms.

CRT should be cormidered in
chronic HF patients and LVEF
=35% wha remnain in NYHA,
functioral clss 1L, 1l and
ambulatory [V despite adsquate

medical treatment 4

QRS nad 150ms,
LBBB, non iIKMP,
zeny

4) Non-LBBB with QRS
duration 120-150 ms.

CRT may be considered in
chronic HF patients and LVEF
=35% who remain in NYHA
functioral dass I, Il and
ambulatory [V despite adsquate

rnnd'a] mﬂ'.d

QRS pod 120m

5) CRT i patients with
chronic HF with QRS duration
<| B ms iz not recommeendeed.

Pravdépobny nonresponder

UVN
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Problém nonrespondert

Podil nonresponderu na CRT léébu dosahuje az 30/40%

- Typ prevodni poruchy LBBB 150ms +

 Anatomické pomeéry / umisténi
elektrod

- Arytmie snizujici % BiIV stimulace

USTREDNI VOJENSKA NEMOCNICE




Problém nonrespondert

elektrody

Nedostupnost koronarniho sinu

y
\

=
5.1F electrodes ~7 N

™ y w V4 w ” 4308 4598 Z
° natomiCKe pomery/umisteni
ot 21-1.3-21mm 0 /7 21-20-20mm
p y /7 \”«Q§:\ electrode spacing . /Q \ electrode spacing
Il A\ 4 X
‘!“\ AN \\

)

/ 4.8F body

« Chirurgicka implantace elektrody ) P ‘
epikardialné / PHBP i - S | Biotonik
Absence anatomicky vhodné vétve koronarniho R spiraL § Spiral S Straight
sinu i o e
«  Optimalni posterolateralni pozice LV | s | -2 o s
elektrody, opakem je pozice apikalni e b e ] e[
Spatny elektricky kontakt, stimulace braniéniho (- e
nervu/branice, nestabilita |
- Siroka variabilita elektrod, multipolarni ——— B
elektrody s rtiznym tvarem a polohou polu T e = S =y e
elektrod P e .E:::::;:ﬂ,.w o .
Anatomicky optimalni pozice nemusi byt e |
e|ektricky opt|mé|n|' e PR M. T 7
« Cilem polohy LV elektrody je co nejpozdéji R = i
aktivovana ¢ast myokardu LK ;Wﬁ;;, -

UVN
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Problém nonrespondert

- Arytmie snizujici % BiIV stimulace

-  Komorové extrasystoly
. Pricina zhorsSeni stavu x nasledek, projev pokrocilosti CHSS

- FiS e
I} Patients with HE, wide

—_— e HR, 2y QRS LAY CRT zhould be
conskdered In chronic HF
/\1 patients, mntrinsic QRS =120
me and LVEF <35% who
T s
clazg |1l and ambudatory IV

despite adequate madical
treatment’, provided that a
BIV pacing == close to [ 007%

. Adequate Inadequate 2 possible can be achieved.
CRT rate control rate control =

62,8955

1 8) AV Junction ablation

/\ should be added In case of
) Incomplete BiY pacing.

Incomplete Complete . . 1) Patients with

BiV p;ﬁ:ir@ BilY picing Mo AV] abl AY] ablation AY] ablation ULW heart raie

AY junction ablation.
CRT chould be considerad in
AY] No AY] S ] .
ablation ablation Consider ICD according to guidelines

46769, 50,
%6105

89,94,

patients with reduced LVEF I05-107

who are candidates for AY
Junction ablation for rate
control
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Jak optimalné stimulovat srdec¢ni komory zejmena
po neselektivni ablaci AV uzlu ?

e R R Y (R 2R ARARAASSRER1 R RSP U841 | SUR PR RHT NS [SRRoEeta

CRT u snizené EF LKS/HF, QRS nad 120ms (pPAVE,OPSITE, AVIL CLS/CRT)”’MM""* P el L

BB i iR U S S SRR B MR BRI
[T i

 Pocet nonresponderu/parc. responderu na CRT
je 30-40% i e ke

B i e RS B EI: WS S g s D ae,

« CRT u normalni Sife QRS v porovnani s | il |
pravokomorovou stimulaci nema mortalitni profitani 5~
nezlepsi pocet hospitalizaci pro HF @ioracs) |

7 jaaagt!
EE GR7 T e RESSS SR ST, EEEABRAMEC xS gy oo SN
9 4 .’JN

T A R e
4 1 3 { o 13

 Pravokomorova stimulace je i u nedysfuncni LKS MW,M.M;J ,ﬂ/;,/ e
r~y n » » n r wn v J \7 ‘ 1 t { t i
zatizena rizikem rozvoje RV pace indukované KMP pri | e
. . o f/\w«-' A e T N
stimulaci nad 40% | [ B

- ,—-/\W ,.»J,...._l _,/\—w_»\_,,/‘ /‘,W—-’A\K—J"'/\‘-r

Stimulace prevodniho systému i
Permanent HIS bundie pacing - PHBP “f"”“'"““.”"V.:r”““"‘”i"”‘“”’,,’”‘f‘“’-”’f”

Kiehl EL, Makki T, Kumar R, et al. Incidence and predictors of right ventricular pacing-induced cardiomyopathy in patients with complete atrioventricular block and foiidases o pH ~/~ m.‘ifvg“",y.;,h_p_/..v
preserved left ventricular systolic function. Heart Rhythm 2016;13:2272-8. ‘ » Vi v Y 0 |
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Selektivni stimulace prevodniho systému - HB pacing

A A el bt stk e it A i

Hisuv svazek

Levé raménko

AV uzel @
b i Vv Gt E R | i
——— —\.‘ ——— - Sid, "
i V3 BEainmnn s i
N T Stk | b A S —r
V4
pEasse, 4383 B IR SIHE 2 374 31
Vi
N R e T AN o PN "

Purkyiiova viakna

Ellenbogen K, Wilkoff B, Kay GN, Lau CP, Auricchlo A. Atrloventricular conduction system disease. In: Clinical Cardlac Pacing, Deflbrillation and Resynchronization Therapy. 5% edition. Phlladelphla, PA: Elsevler, Inc; 2017: 399ff.
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Historie vyvoje HIS stimulace
1970

Longitudinal Dissociation in the His Bundle

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

Onxan S. Nawuia, M.D.

Left Bundle
Branch Block

Site of Block

AVN

Pacing

Lead Restored Native

Conduction

2000 . 2013

Permanent, Direct His-Bundle Pacing
A Novel Approach to Cardiac Pacing in Patients With Normal Select Secure 3830 €315 His Sheath
His-Purkinje Activation

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

Background —1irect His-bundle pacing (DHBP) produces synchronous ventricular depolarization and improved cardiac
funcuon relative w apical pacing. Although it has been performed transiently in the electrophysiology laboratory and
persistently in open-chested canines, permanent DHBP in humans has not been achieved.

Methods and Resulis— A wotal of 18 patients aged 69210 years who had a history of chronic atial fbrillation, dilated
cardiomyopathy, and normal activation (ie, QRS=120 ms) were screened for permanent DHBP using an electrophys-
iology catheter. In 14 patients, the His bundle could be reliably stimulated. Of these 14, permanent DHBP using a fixed
screw-in lead was successful in 12 patients. Radiofrequency atrioventricular node ablation was performed in patients
exhibiing a fast ventricular response. All patients received single-chamber rate-responsive pacemakers. Acute pacing
thresholds were 24210 V at a pulse duration of 0.5 ms. Lead complications included exit block requiring reoperative
adjustment and gross lead dislodgment. Echocardiographic improvement in heart functon was shown by reductions in
the left ventricular end-diastolic dimension from 5928 10 5226 mm (#=001) and in the end-systolic dimension from
5110 10 438 mm (P<0.01), with an accompanying increase in fractional shortening from 14£7% to 20£10%
(P=(1.05). The left ventricular ejection fraction improved from 2029% o 312114 (P<<0.411), and the cardiothoracic
ratic decreased from 0.61£0.06 10 0.5720.07 (P<00.01). Despite DHBP, 2 patients died at 8 and 36 months.

Conclusions —Permanent DHBP 15 feasible in select patients who have chronic atnal fibrillation and dilated cardiomy-
opathy. Long-term, DHBP resulis in a reduction of left ventricular dimensions and improved cardiae function.
(Circulation. 2000;101:869-877.)
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Vyhody PHBP

« Zachovava elektrickou a mechanickou
synchronii komor

» Potvrzena superiorita v porovnani s RVP
echokardiograficky i scintigraficky

» Profituji uz pacienti se stimulaci nad 20%
(EF neklesa, rozvoj dysfunkce LKS 2%x22%)

NizSi mortalita s rozvoje srde€niho selhani
pfi stimulaci nad 40%

Nevyhody / Limitace
« Uspésnost kolisa 66-92%
» VySSi stimulacni prah, horsi senzing béhem implantace
ale narust stim. prahu v prubéhu 1 roku
* VySSi naroky na baterii (9%x1% vymén baterie v 5 letech)
* Revize elektrody 6,7% za 5 let

Vijayaraman P, Naperkowski A, Subzposh FA, Abdelrahman M, Sharma P, Oren JW et al. Permanent His bundle pacing: long-term lead performance and clinical outcomes. Heart Rhythm 2018;15:696—702
Abdelrahman M, Subzposh FA, Beer D, Durr B, Naperkowski A, Sun H et al. Clinical outcomes of His bundle pacing compared to right ventricular pacing. J Am Coll Cardiol 2018;71:2319-30
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Selektivni stimulace prevodniho systému - PHB pacing
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Ellenbogen K, Wilkoff B, Kay GN, Lau CP, Auricchlo A. Atrloventricular conduction system disease. In: Clinical Cardlac Pacing, Deflbrillation and Resynchronization Therapy. 5% edition. Phlladelphla, PA: Elsevler, Inc; 2017: 399ff.
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Selektivni Xx Neselektivni HBP

Selektivni

*Fyziologicka aktivace obou komor
*Problémem muze byt senzing

Neselektivni

*Aktivace ma zcela minimalni az
nevyznamnou odchylku

prahu ( capture i pracovniho myokardu)
*Efektivnéjsi u distalnéjsich poruch v
Hisové svazku
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Selektivni stimulace prevodniho systému - HB pacing
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e Strategie implantaci PHBP

* Neselektivni AV junkce
* Rescue u nonrespondert na CRT

* Primarné jako strategie CRT
+ Kombinace PHBP + CRT (HOT-CRT)

« Pfevodni poruchy — AVB

Deshmukh P, Casavant DA, Romanyshyn M, et al.Permanent, direct His-bundle pacing: a novel approach to cardiac pacing in patients with normal His-Purkinje activation. Circulation 2000; 101:869-77

Barba-Pichardo R, Manovel Sanchez A, Fernandez-Gomez JM, et al. Ventricular resynchronization therapy by direct His-bundle pacing using an internal cardioverter defibrillator. Europace 2013;15:83-8.

Sharma PS, Dandamudi G, Herweg B, et al. Permanent His-bundle pacing as an alternative to biventricular pacing for cardiac resynchronization therapy: a multicenter experience. Heart Rhythm 2018;15:413-20
Ellenbogen K, Wilkoff B, Kay GN, Lau CP, Auricchio A. Atrioventricular conduction system disease. In: Clinical Cardiac Pacing, Defibrillation and Resynchronization Therapy. 5™ edition. Philadelphia, PA: Elsevier, Inc; 2017: 399ff.

UVN
USTREDNI VOJENSKA NEMOCNICE

Vojenska fakultni nemocnice Praha




Cas zménit preferenci ve sméru ,fyziologické«
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-====Stale potfebujeme elektrodu
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