Bradykardi o pacemakers — lite
teoretisk bakgrund
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@ European Heart journal (2013) 34, 2281-2329 ESC GUIDELINES
EURGPEAN doi:10.1093/eurheartj/eht 150

LOCIETY OF
R DRLOG Y

@) 2013 ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy

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

European
Heart Journal

GUIDELINES
2015 ESC Guidelines for the management of
image patients with ventricular arrhythmias and the
prevention of sudden cardiac death: The Task

L] L]
Force for the Management of Patients with G u I d e | I n e

Volume 36, Issue 41 Ventricular Arrhythmias and the Prevention of

1 Nevember 2015 Sudden Cardiac Death of the European Society of
Cardiology (ESC
Article Contents 8Y ( ) S
Fobraviations and acrenyms Endorsed by: Association for European Paediatric
1. Preamble and Congenital Cardiology (AEPC) @
2. Intreduction Silvia G. Priori ™, Carina Blomstrom-Lundqvist ™, Andrea Mazzanti, Nico Blom,

Martin Borggrefe, John Camm, Perry Mark Elliott, Donna Fitzsimons, Robert Hatala,
Gerhard Hindricks ... Show more

3. Definitions, epidemiology
and future perspectives for the



Pacemakernomenklatur
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The Revised NASPE/BFEG Generic Code for Antibradycardia Adaptive-Rate, and Multisite Pacing,
PACE , Volume 265, Wo. 2, February 2002
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Pacing och avkanning i formak

Egen formaksrytm inhiberar
pacemakersystemet
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Pacing och avkanning i bade formak och kammare
Egenrytm inhiberar pacemakersystemet

V sense V sense

A sense




W e A INHIBITS THE ATRIAL OUTPUT

A -+ BUT DOES NOT TRIGGER
g;;'gg VENTR AN AV DELAY
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Manga olika intervall att halla reda pa

P-R A-R P-V A-V P-R
160 ms 160 ms 200 ms 200 ms 160 ms
R-A R-P V-A V-P
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800 ms 700 ms 800 ms 700 ms

Copynght @ 2007 by Saunders, an imprint of Bsevier Inc,



Mojliga kombinationer

AP-VS

AS-VP
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Sensitivitet = kanslighet

T wave

Bild: Linus Sonesson



Ogt sensitivitetsvarde: stora signaler
ses,risk Tor undersense

Bild: Linus Sonesson



Lagre sensitivitetsvarde: aven mindre
signaler ses

Bild: Linus Sonesson



Annu lagre sensitivitetsvarde:
risk for oversense
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Bild: Linus Sonesson
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Oversense (VVI mode)




Undersense (VVI mode)
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Loss of capture

Troskelvarde for pacing: 0,8V




Loss of capture
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@ Europace (2012) 14, 1236-1286 EHRA/HRS CONSENSUS STATEMENT

rrrrrrrr doi:10.1093/europace/eus222

2012 EHRA/HRS expert consensus statement
on cardiac resynchronization therapy in heart
failure: implant and follow-up recommendations
and management
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Angiographic views for visualization of coronary venous tree (adapted from Singh et al.'>).



Komplikationer CRT

Totalblock
Arytmier
Dislokation 4-11%
Dissektion CS 3-8%
Tamponad 1-2%

Phrenicusstimulering >10%

Ngt vanligare med infektioner (lang optid)



Factors That Can
Influence

Thresholds

« Relative Size of Vein vs LESEH
® \iability of Cardiac Tissue

® Sjze of Fat Pad Under Vein




Epikardiella elektroder
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Primarimplantationer ICD/CRT

- Komplikationsfrekvens ICD
* Infektion 1%
- Dislokation 2
* Pneumothorax 1
* CS dissektion /perforation
* Hematom (reop) 2

* Ej reop 3-10%
* Om reop infektionsrisk x 15

* Upp till 20% komplikationer vid 5 ar efter
nyimplantation.

CRT-D/P
2-4%
3-11

1

2-5

2



Riskfaktorer for komplikation

Njurinsufficiens
Diabetes
Steroider/Immunosuppression
Temporar pacing
Hog alder
Antikoagulantia
Ovan kirurg
Ingreppets komplexitet
Primarimplantation PM < ICD < CRT < Dosbyten < Uppgraderingar
Alla reoperationer har kraftigt 6kad risk!






Antikoagulation vid devicekirurgi

Hur gbéra med patienter pa Warfarin?
NOAK?

Dubbel trombocythamning?
Trippelterapi?

LMWH?



Antikoagulation vid devicekirurgi

”Bridging” med LMWH pa hogriskpatienter ger mer komplikationer
an att fortsatta Waran med terapeutiskt INR.

Trombocythammare i kombination med LMWH ger extra stor
blédningsrisk.

* Ldgriskpatienter — séitt ut Waran tillfdélligt, ej LMWH

* Hogriskpatienter — behdll Waran (ev sdtt ut ASA)

Thal et al. PACE 2010;33:385-388

Ahmed et al. Heart Rhythm 2010;7:745-749
Ghanbari et al. PACE 2010; 33:400-406
Cheng et al. Heart Rhythm 2011;8:536-540



* Antimikrobiellt spektrum

Culture negative
7%

Fungal
2%

Polymicrobial
7%

Gram negative bacilli Coagulase negative

8 staphylococci
9% 42%
Other Gram positive cocci
4%
Oxacillin resistant S
aureus
4%

Oxacillin sensitive S.
aureus
25%

Figure 1. Microbiology of PPM/ICD infections (n=189). From
Sohalil et al,38 with permission.

Baddour et al. Circulation 2010;121:458-477



Infektioner

* 1-3% kliniska infektioner i samband med devicekirurgi

* 4-6 ggr risk vid sekundara ingrepp jamfort med
primarimplantation (ex dosbyte)

* 15 ggr risk vid tidiga reoperationer
* |[CD-operationer hogre risk an PM
- Extra hog risk vid byte elektrod/uppgradering

Klug et al Circulation 2007




Underdiagnostik av infektioner

- Omhet veckor efter op — misstank infektion!

- Lagvirulenta dosfickeinfektioner ger oftast ingen feber eller
stegring av CRP eller LPK

* Provtagning med pinne ger 30% pos odl|
* Vavnadsodling fran dosficka ca 70% pos vid klinisk infektion

* Hogre sensitivitet vid odling fran material i dosfickan (suturer,
symuff, connector).

Chua et al. PACE 2005; 28: 1276-1281
Mason et al. PACE 2011; 34: 143-149



*Tack!



