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Ohmuyv zakon

e« \Vztah mezi napétl'm, Napéti = 5 V, Impedance = Q
proudem a odporem -
=5V =+ Q= A
V=1xR =10 mA
| = VIR
R= VI
I <R
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Porucha i1zolace

Unik proudu

Snizeni rezistence
(impedance)

Zrychelna spotreba baterie

Zvysena spotreba energie
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Zlomena elektroda

Preruseni proudu k srdci

Zvyseny odpor
Snizena spotreba proudu

Snizena energie
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Stimulacni prah
« Minimalni energie, ktera je schopna

konzistentne stimulovat myokard mimo
refakterni periodu

.+ Amplituda (V) + Sife impulsu (ms) = Vydej

s \ Stimulacni puls

Amplituda

<
<«
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3. Stimulacni prah

pacemaker stimuli
with constant pulse width
and decreasing amplitude
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Elektrody se steroidnim povilakem
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Krivka sila — sire (strength-duration)
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Bezpecna stimulacni rezerva

amplitude (in volis)
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Sensing

» Schopnost PM videt depolarizaci

* Spravny sensing vyzaduje
odfiltrovani nezadoucich signalu

*VinaT
 Far-field (napr. komorovy signal v sini)
* Myopotencialy
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Sensing

LOWER SENSITIVITY
means
S MORE MILLIVOLT | | OVERSENSING
ZsensimvTY T

2 SENSITIVITY.S

N
HIGHER SENSITIVITY
means
e 2 LESS MILLIVOLT
SENSITIVITY ! & NEwW

SENSITIVITY
4 mV

INSTITUT KLINICKE A EXPERIMINTALNE MEDICINY

KLINIKA KARDIOLOGIE




Pacemakerovy kod

Letters Used

Manufacturers’
Designation
Only

O = None O = None O = None O = None O = None
A = Atrium A = Atrium T =Triggered | R = Rate A = Atrium
_ _ modulation

V = Ventricle V = Ventricle | = Inhibited V = Ventricle
D = Dual D = Dual D = Dual D = Dual

(A+V) (A+V) (T+1) (A+V)
S = Single S = Single

(AorV) (AorV)
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VOO

* Asynchronni komorova
stimulace
* Neni sensing

S -
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VVI

« Komorova stimulace
» Sensing v komofre
« Sensing inhibuje stimulaci

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

..............
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AOO

« Sinova asynchronni
stimulace
* Neni sensing v sini
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AAl

 Sinova stimulace

 Sinovy sensing

* Vlastni P inhibuje stimulaci

HE ; i : LL"{M\" KiLA EXPERIMINTALN] MEDICINY f
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DDD

« Stimulace v sini a komofre

« Sensing v sini a komore

* Vlastni P a vlastni QRS inhibuji
stimulace

 Vlastni P mUze spoustét
stimulovany QRS

KLINIKA KARDIOLOGIE n H&E
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AsVp (tracking P vin, VAT)

KLINIKA KARDIOLOGIE n %F




ApVs
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VDD

 Pacing in ventricle

e Sensing in both atrium and
ventricle

e Intrinsic QRS inhibits ventricular
pacing

e Intrinsic P wave can trigger
ventricular pacing

n IKE



DDI

« Stimulace A V

« Sensing AV

* Neni tracking P vin (neni
konstatni AV delay

» Pri vlastni P viné neni spoustén
AV delay (non-tracking)

« Kombinace AAIl a VVI

* Primarné uzit v mode-switch
modu

"H ] @ Li ff L\ !r\i_J ' {,’ e Lt
s usa ik e By s
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DOO

« Pacing in the atrium and
ventricle

* Intrinsic P wave and QRS do not
affect pacing

« Asynchronous pacing (always
pace at lower pacing rate)

“KLINIKA KARDIOLOGIE n IKE



Frekvencni reakce kardiostimulatoru

« ZvysSeni stimulacni frekvence

« Senzory:.
Metabolicke

Pohybove (piezoelectricky krystal nebo
akcelerometr)

Fyziologické (napf. minutova ventilace)
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Pacemaker mode selection in sinus node disease

ANTITACHY = anutachycardia algonthms in pacemaker, MPV = minimisation of pacing In the ventricles.
Note: In sinus node disease VWIR and VDDR modes are considered unsuitable and are not recommended.
Where Amoventricular block exasts AAIR is considerad inappropnate.

cardiaciEacingland CRI; Guidelines Slide-: ean Society of Cardiology 9




Pacemaker mode selection in acquired atrioventricular

block, chronic bifascicular and trifascicular block

Atrioventricular
block, chronic bifascicular
and trifascicular block

Sinus rhythm

VVIR VvDD/DDD*
Class | Class | Class lla
Level of Level of Level of
evidence C evidence C evidence A

AVAVY
Class 1lb
Level of

evidence C

DDDR*

Class lla

Level of
evidence A

VIR
Class llb
Level of

evidence C

When atnoventnicular block is not permanent pacemakers with algorithms for preservation of native

atrioventricular conduction should be sslected.

“ WIR could be an alternative, sspedially in patients who have a low level of physical activity and in those

with a short expected lifespan.

CardiaciPacing and CRY; Guidelines Slide:

opean Society of Cardiology 12



DAVID

4
> P=0.03
S 3-
3
S DDDR
o
o 2-
=
ks
>
S 1-
O
0.0 . . ;
0 6 12 18
Months to death or first hospitalization for CHF
Number at risk:

DDDR 250 159 78 21 /

o

DDDR-70 neni lepSi nez VVI-40 a zvySuje incidenci srdeCniho
selhani a mortalitu

Wilkoff BL, Cook JR, Epstein AE, et al. Dual-chamber pacing or ventricular backup pacing in patler;_tgwngh qn‘\mplantaplg MENTALNI MEDICINY
defibrillator: The dual-chamber and VVI implantable defibrillator (DAVID) Trial. JAMA 2002; 288:31 e IKE
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PFiciny NSS

Bradyarrhythmia
15-20%

Electromechanical
Dissociation 5%

Ventricular tachyarrhythmia (VT/VF)
75-80%

INSTITUT KLINICKE A EXPERIMENTALN] MEDICINY 3
_ KLINIKA KARDIOLOGIE
Huikur H. N Engl J Med 2001; 345(20): 1473-82



Incidence of SCD

SCD is a worldwide epidemic:

9,000

USA 300/400.000 -
death/year

Europe 350.000
death/year

5,500

16,000 g3 500

10,500
450

60,000 8,000

57,500

40,000
10,000 10,500

Myerburg RJ, et al. Heart disease : a text book of Cardiovascular Medecine, 6™ edition; 2001 : 890-931



Size of the problem

SCD (300,000)"

B Stroke (160,000)2
Lung cancer (90,100)3

" Automobile accidents (50,000)*
Breast cancer (40,200)3

B AIDS (16,000)°

Fires (4,000)°

INASPE, May 2000 _.4

2American Heart Association 2000 KL[N IK ﬁ(kﬁﬁﬂd(ﬂ,@@kfc
3National Cancer Institute 2001 6NFPA, US Facts & Fi




Meyerburguv paradox

Group

General population

Patients with high
coronary-risk profile

Patients with previous
coronary event

Patients with ejection
fraction < 35%
congestive heart failure

Patients with previous
out-of-hospital cardiac
arrest

Patients with previous
myocardial infarction,
low ejection fraction,and
ventricular tachycardia o

5 10 15 20 25 30 G 100,000 200,000 300,000
Incidence of sudden death MNo. of sudden deaths
(% of group) per year

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY 4
S KLINIKA KARDIOLOGIE
Myerburg RJ, et al. Circulation. 1998. 97:1514-1521.




Two major risk factors for SCD

Underlying causes of fatal arrhythmias

Others
Cardiomyopathy 5%
15% -

Coronary disease

80%

INSTITUT KLINICKE A EXPERIMENTALN] MEDICINY A
: KLINIKA KARDIOLOGIE n II&F
Huikur H. N Engl J Med 2001; 345(20): 1473-82




SCD and post-M|

 People who have had a heart attack, have
a sudden cardiac death rate that is
that of the general population.

}\l l\ll\ \ K \Rl)l()l()( H
American Heart Association. Heart and Stroke Statistical — 2003 Update. Dallas, Tex.. American Heart Association. 2002



Risk of SCD In post-MI patients

Mortality risk in contemporary post-MI patients with EF < 30%

from last Ml
30
-~ 25 26.7 ———
32
.-'::- 20 221 I
@
t
g 15 —
3
= 10 —
=)
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a
< 5 ——
u ]
1-17 18-69 60-121 = 121
months months months months

Wilber D et al. Circulation 2004;109:1082-84

Time pust-MI“]
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SCD and HF

* In people diagnosed with heart failure,
sudden cardiac death occurs at
the rate of the general population.

. . - CLINIKA KARDIOLOGIE IKE
American Heart Association. Heart and Stroke Statistical — 2003 Update. Dallas, Tex.. American Heart Associakt\lolnl. 2(&6\2\ KARDIOLOGI} M



Risk of SCD In HF

SCD is More Prevalent in NYHA class I/l

NYHA class I NYHA class Il NYHA class IV
100
CHF 12% CHF 26% CHF 56%
80 [T  Other24%
Other 15%
60
40 Other 11%
20 ™
0

n=103 n=232 n=27
n = number of deaths

INSTITUT KLINICKE A EXPERIMINTALNE MEDICINY
The international steering committee. Rational, design, and organization of the Metoprolol CR/XL randomized iri{dri@atisn'trailiriieact | O Gl E
failure(Merit-HF). Am J Cardiol 1997;80:54J3-58J.



Reduced LVEF : an important

risk factor

1.00 _p= ~—
h‘,‘h
0.98 - "\.r......___ P log-rank 0.002
-‘--—

0.96
= 0.94
2
E 0.92
e

0.90

0.88

0 30 60 90 120 150 180
Days
Patients without LV dysfunction
(LVEF = 35%)

Maggioni AP. Circulation. 1993;87:312-322.

Survival

No PVBS
1.00 ==, = 1-10 PVBs/h
0.98 oy U — >10 PVBs/h
L
b
0.96 3
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0.94 Y,
0.92 ".._
"4 | k 0.0001
1}91} |}- D-E_I-I“-EIII R
‘ |

0.88 --

_ L

0 30 60 90 120 150 180

Days

Patients with LV dysfunction
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Summary of Drug Trials

Trial Patients Trial Design Result

CAST-I? 1498 Encainide, Flecainide / Terminated due to

Placebo in treatment arm
CHF-STAT? 674 Amiodarone / Placebo in overall mortality
SWORD?3 546 d-Sotalol / Placebo Terminated due to

In treatment arm

ESVEM4 486 EPS-guided / Holter- in both arms

guided
EMIAT? 1500 Amiodarone / Placebo in overall mortality
CAMIATS® 1200 Amiodarone / Placebo in overall mortality

1 Echt, etal. N EnglJ Med. 1991;324:781-8.

2 Singh, et al. N Engl J Med. 1995;333:77-82 (supported by Sanofi & Wyeth).
3 Waldo A.L. The Lancet; 1996;348:7—12. (supported by Bristol-Myers Squibb).

4 Mason J.W. N Engl J Med. 1993;329(7):452-8. (Supported by Bristol-

Myers Squibb, Knoll Pharmaceut|cal Boehrlnger Ingelhe|

and Ciba-Geigy).

5 Julian D.G. The Lancet\ 199\7!349\.667\-R4XEU¢;10(tdd by
6 Cairns J.A. The Lancet. 1997;349:675-82.

-Davis,

IKE
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Secondary Prevention Trials
outcomes

Reduction in Mortality with ICD Therapy

80 -
0 Overall Death
DD: Arrhythmic Death
O 58%
Z 60 - 56%
=
c
o
13
= 40 -
(o} 0]
= 0/n%
o
S 20 -
X
O | 1
AVID" CASH?* CIDS*®
3 Years 4.75 Years 3 Years
* Non-significant results.
1 The AVID Investigators. N Engl J Med. 1997;337:1576-1583. INSTITUT KLINICKE A EXPERIMINTALN] MEDICIN n IKE
2 Kuck K. Circulation. 2000;102:748-754. KLINIKA KARDIOLOGIE M“

3 Connolly S. Circulation. 2000;101:1297-1302.



Primary Prevention Trials

Reduction In All-cause Mortality with ICDs:
Trials Summary

70

60

549, 55%

50

40

31%

30

23%

20

10

Relative reduction in mortality (%)

MADIT 1! MUSTT @ MADIT I1'®  SCD-HeFT ¥

1. Moss AJ, et al. N Engl J Med. 1996;335:1933-1940. INSTITUT KLINICKE A EXPERIMINTALN] MEDICINY
2. Buxton AE, et al. N Engl J Med. 1999;341:1882-1890. KLINIKA KARDIOLOGIE
3. Moss AJ, et al. N Engl J Med. 2002;346:877-883.



All-cause mortality (%)

|CD trials

Reduction in Mortality with ICD Therapy

40-
13% " Control MicD 36%
54%

30 51%

39%

20%

' 8% o ” 0%  31%

20 ' .
' ' 41% °’."

. v
o-' -

AVID CIDS  DUTCHCES  CASH DEBUT  MUSTT MADIT CABG Patch MADITII  DEFINITE  DINAMIT COMPANION SCD-HefT

SECONDARY PREVENTION PRIMARY PREVENTION

INSTITUT KLINICKE A EXPERIMINTALNI MEDICINY
KLINIKA KARDIOLOGIE Iﬁ‘




|ICD Trials Conclusions

To summarize, prophylactic use of ICD therapy
prevents SCD and saves lives in high-risk

patients who are also on optimal pharmacologic
therapies:

Prior SCA (VT or VF)
Prior Ml with LVEF < 30 %

HF patients (NYHA class Il/lIl) with LVEF < 35%

KLINIKA KARDIOLOGIE n "&E



Number needed to treat (NNT)
=N = to save one life 1s too high

ICD THERAPY DRUG THERAPY

aimio l.xal(iﬂtJ

smwasta in
mrtwnlul
: succinate
I : captopril I

MUSTT MADIT MADIT Il AVID SAVE Merit-HF Amiodarone
(5 Yr) (2.4 Yr) (3Yr) (3Yn (3.5Yr) (1Y) (6 Yr) Meta-analysis
(2Yr)

)
et
=
-2
22
B2
B—
o £
o
| =

m@
.D’
£ 3
=
—

*NNT = 100 / (% mortality control group - % mortality treatment group)



NNT “markedly decreases” with time

Number needed to treat to gain 1 life-year

Wever et al MADIT AVID CiDS MADIT Il CASH Schlapfer et al MUSTT

Source: Adapted from Salukhe TV. Circulation 2004; 109: 1848-53
GGG



Drs. Mirowskl and Mower

1970-71:. uvahy o defibrilatoru
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IMPLANTABLE CARDIOVERTER DEFIBRILLATOR

Fig. 3. First clinical model of the implantable cardioverter-defibrillator (ICD)
shown with superior vena cava catheter and patch electrode.

Futura Publishing Company
Edlted bV |q0r Sinqer - 1994 INSTITUT KLINICKE A EXPERIMUNTALNE MEDICINY IK
pv 20/09/2000 KLINIKA KARDIOLOGIE




1980

289 g., 150 ml, 22 mm 2008 device

72 9.,31.5ml, 9.9 mm

A Volume* 37 ¢cC
Weight 689
Charge Time BOS** 77 seconds
Charge Time RRT*** G4 seconds

KLINIKA KARDIOLOGIE n II&F
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Distal coil

X

v A — Single coil design
Pace/sense )
tip 8 —
=4
Suture sleeve DF-1
a—_? I =¥ rminal
I e,
4 re
Yoké IS-1

terminal

e

'"ﬁfn'é\‘ OnAN

retention sy s labeling
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Tachycardia Therapy (ATP)

4 different types of schemes

Ramp/Scan

Il

Ramp burst

KLINIKA KARDIOLOGIE n kP



ECG - ICD therapies

QATP onset

T onset

| i
it L. B

= B

\V‘ -
T )
O TR
.11
an
.ﬁ
—ons
! V
i)

l VT onset

ll CATP onset

A

[T e

4.8 J shock

lan ATP onset laccelerated VT

Episode duration = 16.8 s

BRET -

INLTIY RNy NN T o -

Wathen, M. S. et al. Circulation 2001;104:796-801
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Peichl P, Kautzner J, 2006

Co je SRL?

Stage: Baseline
Display: Map 1, Map 2

LAT: M1 - M2

Elektrické (a mechanické) zpozdéni pfi LBBB

KLINIKA KARDIOLOGIE n ”&E



Co je SRL?

Stage: Baseline :
j Display: Map 1, Map 2 LAT: M1 - M2
Stage: Baseline

Display: Map 1, Map 2 LAT: M1 - M2

Elektricka aktivace pri LBBB Biventrikularni stimulace
Peichl P, Kautzner J, 2006 ciinika kaioiotocit Jad K




Casovani elektrické srdeéni aktivace

normal conduction

Electrical Activation Time (msec)

Lead V3 Lead V3

Strik M, et al. J Cardiovasc. Trans. Res (2012) 5:117-126
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Four Chamber Pacing in Dilated
Cardiomyopathy

S. CAZEAU, P. RITTER, S. BAKDACH, A. LAZARUS, M. LIMOUSIN,*
L. HENAO, O. MUNDLER,** ].C. DAUBERT," and |]. MUGICA
From the Val d'Or Surgical Centre, St. Cloud, the *Clinical Research Department, Ela Medical, Le

Plessis Robinson, the **Department of Nuclear Medicine, University Hospital of Lariboisiére,
Paris, and the tUniversity Hospital of Rennes, France

L.V LEAD
[LA LEAD
RV LEAD
RA LEAD

,2We doubt that this technique will
have an impact on long-term
survival, but it could be of major
Importance to improve the patient's
well-being and control heart

fallure. .“. INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY 4
j KLINIKA KARDIOLOGIE n %F




Zarazovaci kritéria studii se SRL

MUSTIC-SR™®
MIRACLE®
MUSTIC AF*®
PATH CHF®
MIRACLE ICD®
CONTAK CD**
MIRACLE ICD I1°
PATH CHF II*®
COMPANION'
CARE HF"
CARE HF"
REVERSE?"#
MADIT CRT?
RAFT>®

Patients

453
43
41
369
227
186
89
1520
814
813
610
1800
1800 Canada

NYHA class

1l

I, v
I, v
I, v
Il

i, v
I, v
I, v
I, v
I, 1l

I, 1l
I, 1l

LVEF (%)

LVEDD (mm)

Z IV IV IV
[o23
o

A

vV Z IV
W F

ZIVIVIV Z2 21
>orug>>

=60

SR/AF

Yes/no
Yes/no
No
No
Yes/no
Yes
Yes

2010 Focused Update of ESC Guidelines on device therapy in heart failure.
European Heart Journal (2010) 31, 2677-2687
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Efekt SRL

¥ Ny

Sire

P Vakue for
Subgroup No.[Total No. Mazard Ratlo (95% C1) bmteraction
Age ors
<63 gr 241/763 -
B 4291093 -
Ses om
Male 5731400 ‘-
Female 85108 —8—
NYHA clase 0ol
" 48571438 -
" e .
Underling heart daeme 0%
tschemic /1201 -
Monackeme 163/507 -
QRS duratinn 0.0
Intrinae QRS « 150 mec Jaa?
Intrimsic QRS 2190 e 159/ 1006 . |
Paced QRS 2200 mriec 547135
Left vemnrcadar ejection facrion 00%
<20% 1757431 B
=20% 26/157 -
QRS mecghaings features 004
Right bundle brarch bock Y168
Lok Sundle-branch block 129 .
NVCD 88200
Paced M1
Azrial trythem oum
Permanent atnal Abedlation or fatrer 104029
Sious or sl paced 557/1569 -
(aabetry on
Yeu 238/605 B
Mo wy e .
Hipertenuan o8
Yes 9279 -
o W) -
fatrmated GFR (3
<50 ml e/ 173 o 4071500 -
wh mlfering L ) m' B .
M patents "
r r T T T d
o1 o2 a3 1 ] 10
1CO-CRT Batter 1C0 Betver

QRS

Figure 3, Subgroup Analyses of Death or Hosptalization for Heart Faiure (C
Hazard ratios and 35% coefidence intarvals are shown for the pramary outcome in sach prespacified wbgoupn GFR denotes glomerular
filtration rate, NIVCD nonspecific intravestricular conduction defay, and NYHA New York Heart Association

L

Tang et al. RAFT Trial. NEJM 2010

2 No. events/
Variable No. patients Hazard Ratio
Age
|5y 142852 —_—
>65 yr 230963 e
Sex"”
Naile 2941367 —e | | .
Female 70653 =3 } Significant Rx Interaction
NYHA Class
Ischemic | 53265 _.—_
ischemea Il 186734
Nonischemic Il 133821 —0——-
QRS ms*
<150 4rees —_— "
>150 2261178 e } Significant Rx Interaction
LVEF
<025 101686 —
>025 R
LVEDV
<240mi 184838 —_—;
>240mi 150080 | ——ff—
LVESV
<170 190235 —O—
>170 178962
All patients 372/1820 +

02 04 06 08 10 12 14 18

CRT-D Better

ICD-only Better

Moss et al. MADIT-CRT Trial. NEJM 2009
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Efekt SRL podle typu blokady

Risk Lower Upper

Study name Ratio Limit limit Z-Value p-Value
COMPANION™ -1LBBB 076 061 095 -243 0016
BLRT CARE-HF 132 - | BBB 070 060 083 -421 <0.0001
MADIT-CRT'21315.1BBB 045 035 058 -6.20 <0.00001
RAFT' . LBBB 065 054 079 -444 0.00001
Meta Analysis 064 062 077 -4.56 0.00001

Risk

Study name Ratio

COMPANION' - Non-LBBB 0.86

CARE-HF .32 . RBBB 0.81

CARE-HF11.32 - |VCD 0.75

NO n- B |_ RT MADIT-CRT'21315 _.RBBB  0.99
MADIT-CRT'213.15 . \vCD 1.44

RAFT' - RBBB 1.00

RAFT™ - IVCD 1.10

Meta Analysis 0.97

Sipahi |, et al. Am Heart J 2012;163:260-267.e3.)

Risk ratio and 95% Cl
——
_._
—

-
i
0.6 1 2

Favors CRT Favors Control

Limit Z-Value p-Value Risk ratio and 956% CI

Lower Upper

Limit

063 117 -096
054 122 -099
024 233 -0.50
055 179 -003
088 236 145
062 162 0.00
071 169 043
082 115 -0.32

0.34
0.32
0.62
0.97
0.15
1.00
0.67

0.75

’ y |
=

-+

1

Favors CRT Favors Control
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Aditivni princip kardiovaskularni
terapie poslednich 20 let

SOLVD

CONCENSUS
-16 t0 -31%
ciBis Il
COPERNICUS
[ -35%
RALES
- 22%

E s ——
£ COMPANION
g retics & CARE HF
= | Diuretics, PARE
Hydralazine ACE-Inh
B-blockers W IO
+ ACE-Inh nidckorg |i————
and ACE-Inh B-Abtl:céc:(er:s
+ Aldosterone | * -Inh + I
Inh Aldosterone |
Inh :
+CRT-D |

Figure 2. Add-on therapy in heart failure. Each added therapy incremen-
tally decreases mortality when added on top of previous therapy. See text
for explanation and references. ACE-Inh = acetylcholinesterase inhibitor;

other abbreviations as in Figure 3
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Shrnuti doporuceniv pro CRT

NYHA I, IV NYHA I Cil a evidence
QRS BLRT QRS BLRT Redukce morbidity a
« QRS >120ms « QRS 130 ms mortality

« EF<35% « EF<30% A

« Ambulantni rezim

QRS non-BLRT QRS non-BLRT Redukce morbidity a
. QRS > 150 ms . QRS > 150 ms mortality
lla A

ESC Guidelines for the diagnosis and treatment of acute and chronic - | IKE
Ll € 2012 EH 2012 KLINIKA KARDIOLOGIE n M



Dalsi indikace SRL

Dysfunkce levé komory EF < 35 %

_|_
Antibradykardicka indikace pro AV blokadu

nebo

Indikace k ablaci AVN pro fibrilaci sini s
rychlou komorovou odpovedi
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Stimulace pravé komory Nativni BLRT
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Implantacni vykon

3-denni hospitalizace
Analgosedace a lokalni anestezie
Délka vykonu kolem 90 min

IKEM: od r. 2000, roéné kolem 150 vykonu
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Gross anatomy and nomenclature

Vein of Marshall
Oblique left atrial vein

Great cardiac vein
Vena cordis magna

Left obtuse marginal vein
V. marginalis sinistra

Vena cordis parva
Lateral branch

Right coronary vein
Small cardiac vein

Inferior (posterior) left
ventricular vein
Posterolateral vein

Acute marginal vein
Right marginal vein
Vein of Galen
Mi
Posterior interventricular vein

Ho, SY et al. Heart Rhythm 2004 ELIRIE A ARDIOLOCIE n Hﬁi

Anterior (interventricular) vein




Fluoroscopic cardiac vein anatomy

Anterior
Interventricular
Vein

Small - cardiac Vein
Cardiac Vein

LAO

Anterior
Interventricular
Vein

From: Constans MM, Ind Pacing and Electrophysiol J. 2008
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Pozdni komplikace

Pozdni dislokace: 2 (0,2 %)
Fatalni endokarditida: 1 (0,1%)
Zivot ohrozZujici endokarditida: 2 (0,2 %)

Endokarditida dobre zvladnuta terapii: 2 (0,2%)

KLINIKA KARDIOLOGIE n IR



Sledovani pacientu Ié€enych
implantabilnimi pristroji

Zhodnoceni klinického stavu

Hodnoceni a dalSi optimalizace farmakoterapie
EKG

Interogace pristroje

Reseni komplikaci souvisejicich s pfistrojem

KLINIKA KARDIOLOGIE n '
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Sledovani pacienti s CRT

Hodnoceni pritomnosti biventrikularni stimulace

Procento biventrikularni stimulace

— CAVE fibrilace sini
Diagnostika pricCin pri chybeni odpovedi na terapii
Dalsi optimalizace terapie

Monitorovani na dalku

KLINIKA KARDIOLOGIE n "&E




Typy odpovedi na SRT

zlepSeni stavu (60 - 70%) response (-4

bez odpovedi (30 %) non-response -4
vyrazneé zlepSeni hyper-response ©
funk€niho stavu a super-response

vyrazna reverzni
remodelace LK

1. Abraham et al, N Engl J Med 2002

2. Bradley DJ et al., JAMA 2003

3. Cleland JCF et al, N Engl J Med 2005
4. van Bommel R.J. et al., EHJ 2009

5. Blanc JJ, Europace 2005
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Prediktory

chybéni odpovedi dobré odpovedi

BPRT, nespecificka porucha vedeni BLRT

IKMP * QRS >150 ms
NYHA IV « NIDCM

CHRI . Zenské pohlavi

Diabetes « Méné dilatovana LK
Vysokeé hladiny BNP * Objem leveé sine <40 ml/m2
Tézka mitralni regurgitace « Echokardiografie (?)

Vysoky vek
Saxon LA et al. Predictors of sudden cardiac death and appropriate shock in the COMPANION Trial. Circulation 2006;114(25):2766-72

Bilchick KC et al. Bundle-branch block morphology and other predictors of outcome after cardiac resynchronization therapy in Medicare
patients. Circulation. 2010;122(20):2022-30

Richardson M et al.; CARE-HF Study Steering Committee and Investigators. Predictors and treatment response with cardiac
resynchronization therapy in patients with heart failure characterized by dyssynchrony: a pre-defined analysis from the CARE-HF
trial. Eur Heart J 2007;28(15):1827-34

Cappola TP et al. Predictors of remodeling in the CRT era: influence of mitral regurgitation, BNP, and gender. J Card Falil
2006;12(3):182-8.

Xu YZ et al. Cardiac resynchronization therapy: do women benefit more thanmen? J Cardiovasc Electrophysiol 2012;23(2):172-8
Hsing JM et al. Paced left ventricular QRS width and ECG parameters predictoutcomes after cardiac resynchronization therapy:
PROSPECT-ECG substudy. Circ Arrhythm Electrophysiol 2011;4(6):851-7

Goldenbelrg I etal; MADI(T—?RT Executive Committee. Predictors of response to cardiac resynchronization therapy,in.the, MADIT-C IKE
Circulation 2011;124(14):1527-36 = Srressnry— i et \
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Zmena EKG pri
biventrikularni stimulaci

G u.lnng By ANDREA STEFANOVA
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Monitorovani na dalku

HF Monitor Guide

CRT pacing { 2%

Mean atrial heart rate + 157 ppm >

Mean ventricular heart rate + 30 ppm >

Mean ventricular heart rate at rest + 30 ppm >

PP variability - 47 ms

Patient activity - 7 % of day

Atrial burden +82 % of day )

Mean PVC/h +37

Difference to mean since 28-Aug-2010 00:00:36
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Atrial burden [% of day)
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Zaver
Pristrojova terapie je dnes integralni soucCasti pecCe o kardiologicke

pacienty.

Zahrnuje bradykardickou kardiostimulaci, prevenci nahlé srdecni
smrti (ICD) a lIéCbu srdecniho selhani u pacientt se Sirokym QRS
(CRTD, CRTP)

Implantacni vykony jsou bezpecné a dnes trvaji kolem 30-90 min

Zivot ohrozujici komplikace souvisejici s implantatem jsou vzacné a
patfi mezi né predevsim infekce v chronické fazi terapie.
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LBBB

* Experimentalne vytvoreny LBBB: 1909

* 1914: Carter et al. — serie EKG

e 1920: kritéria BBB: Wilson @ Hermann —
Siroky QRS

« 1920: Oppenheimer, Pardee — vymenili
(napravili) RBBB a LBBB

» 1930: EP potvrzeni LBBB a RBBB

* 1941: Wilson: BBB: QRS > 120 ms

KLINIKA KARDIOLOGIE n ”&E



NIVC, LVH, LBBB

A. QRS duration over time

160
140 :
120 -

R=0.92 (p<0.001)

QRS duration (ms)
3

40 Siope of line = 6.2 ms/year
increase in QRS duration

2003 2005 2007 2009
Year

Strauss DG et al. Defining LBBB end the era of CRT. Am J Cardiol. 2011 S S/ - A
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Navrh nove definice LBBB

« QRS > 140 ms u muzu, 130 ms u zen

e QSnNn.rSV1, V2

« ,notching“ n. ,slurring” QRS komplexu
v jeho stfedni ¢asti (50 — 90 ms)

Strauss DG et al. Defining LBBB end the era of CRT. Am J Cardiol. 2011 S A S/ - [KE
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