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Kalp debisi = KALP HIZI x Atim hacmi

Cok dusuk hizlarda }
Debi azahr
Cok yiiksek hizlarda

Yetersiz koroner perfiizyon
artmis miyokardiyal O2 gereksinimi

}

ISKEMI } Debi daha

fazla azalir



PACEMAKER ACTIVITY OF ELECTRICAL CONDUCTION SYSTEM

— P

60-90 beats !
per minute B

#

Sinoatrial node

Atroventrcular EELET RIS
bundle per minute

Purkinje fibers BEE GRS
per minute



Kalp hizinin yavaslamasi

Klinik olarak belirgin bradikardi diisiik

sistemik perfiizyon bulgularinin eslik ettigi
< 60/dk kalp hiz1

Sebep genellikle sinoatriyal (SA) diigiim veya

atriyoventrikiiler (AV) diigiimdeki 1letim
yavaslamasidir.



Sinus Ritimleri

Normal sinus ritmi
Sinus bradikardisi
Sinus tasikardisi
Sinus aritmisi

Sinus arresti
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AV KAVSAK RITMI ve
AV BLOKLAR

Kavsak (junction) ritmi

Hizlanmis (akselere) kavsak ritmi
Kavsak tasikardisi

Birinci derece AV blok

Ikinci derece AV blok — Tip 1
Ikinci derece AV blok — Tip 2
Uclincu derece AV blok
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Kavsak Ritmi

SA nodun baskilanmasi veya AV nodda otomositenin artmasi
nedeniyle bir odak pacemaker olarak SA nodun yerini alir.

P dalgalari QRS kompleksinden hemen once ya da ondan sonra
gelir veya igcinde gizlidir.
Siklikla escape (kacak) bir ritim olarak ortaya ¢ikar.

EKG oOzellikleri;

Hiz : 40-60/dakika

Ritim : Duzenli

P dalgasi . Atriuma retrograd ileti ile gonderilir ve pozitif
derivasyonlarda negatif, negatif derivasyonlarda poazitiftir.

P-R araligi . Kisa (0.10 saniye veya daha az)

QRS : Normal (0.10 saniye veya daha az)
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Kavsak Ritmi




PP

40-60 bpm Regular Inverted, absent <12 <12
or after QRS
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AV lletim Bloklar

1. Derece AV blok

2. Derece AV blok
Mobitz Tip 1 Wenckebach

Mobitz Tip 2

3. Derece AV blok
AVTB
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Mobitz Tip 1

Wenckebach type 2nd degree block
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InfraHisian Wenckebach infraHisian 2:1 Blok




AVITB

P Waves (Red) QRS Complex (Blue)  Pto Pinterval regular R to R interval regular
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THIRD DEGREE (OOMPLETE) AV BLOCK
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v Dogustan
v Edinsel
Iskemik
Postoperatif
Dejeneratif
Miyokardit
Kardiyomiyopatiler
Miyokard tiimorleri
Infektif endokardit (miyokard apseleri)



AVTB Belirtiler

v

v Kalp yetersizligi
v

v Presenkop/senkop (Adams-Stokes ataklari)
v’ Ani 6liim
v

v'DERIN BRADIKARDI VF’E ILERLEYEN ANi
ASISTOLI ATAKLARINA NEDEN OLABILIR
VE ACILEN TEDAVI EDILMELIDIR



AVITB



TEMEL YASAM DESTEGL
OKSITEN, MONITOR

PERFOZYONUN
RLENDIRILME

KALP ATIM HIZININ
DEGERLENDIRILMESI




Idioventrikiiler Ritim

* Ventrikuler ektopik bir odak uyarilari idioventrikuler
hizda yolladigl zaman olusur.

« Siklikla total kalp blogu ile birlikte gorulur.

« EKG ozelliklert;
Hiz
Ritim
P dalgasi
P-R araligl
QRS

. 20-40 atim/dakika

: Duzenli

. Yoktur

- Olglilemez

. Genis (0.12 saniye veya daha fazla)
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. ldioventricularRhythms |
f ﬁ |

VAR b R RS
R ibikatrs: fhstssns e

20-40 Regular Absent or N/A =.12

not related
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Asistol

* Miyokardiumun elektriksel aktivitesi yoktur.

« EKG ozelliklert;
Dalga defleksiyonlari yoktur
EKG'de duz bir ¢gizgi gorulur.
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Absent Absent | Absent or present N/A Absent
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ABC’yi degerlendir ve gerekliyse destekle
O, sagla
Monitor/defibrilator baglantisini sagla

Bradikardi ciddi kalp-akciger bozuklugu yapiyor mu?

(diisiik perfiizyon, hipotansiyon, solunum giicliigii, bilin¢
degisikligi)

Gozle

: Oksijenlenme ve solunum destegine karsin
ABC’yi destekle

kalp hiz1 <50/dk ve diisiik sistemik

Daha ileri merkeze nakil etmeyi diisiin perfiizyon varsa

Kalp masaj1 yap
Kalp-akciger canlandirmasi sirasinda Epiﬁ@fﬂn
Trakeal entiibasyon yap ve damar yolunu a¢/kontrol et
Elektrod ve pil padlerinin pozisyonlarimi ve temasim kontrol et
3-5 dakikada bir epinefrin ver ve epinefrin veya dopamin
infiizyonunu diisiin l
Olasi sebepleri sapta ve tedavi et Aﬂ"ﬁpiﬁ
Hipoksemi
Hipotermi
Kafa travmasi
Kalp blogu
Tlaclar/toksinler
MlI




Gecicr Kalp Rl

Rslo comtrod

Ot pant conmte

Tonnettor tecminals
Sar itivity




Prognoz

« Bradikardi nedeni gecici, duzeltilebilir

* Duzeltilebilir neden yok !
Asemptomatik
Semptomatik

Kalp pili



European Heart Journal

doi:10.1093/eurheartj/ehs150 ESC GUIDELINES

EUROFEAN
SOCIETY OF
CARDICLOGY®

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 Heart Failure Association (HFA) of the ESC

Authors/Task Force Members: Michele Brignole (Italy), 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 (Nertherlands),

Perry M. Elliott (UK), Bulent Gorenek (Turkey), Carsten W. Israel (Germany),
Christophe Leclercq (France), Cecilia Linde (Sweden), Lluis Mont (Spain),
Luigi Padeletti (Italy), Richard Sutton (UK), Panos E. Vardas (Greece).

©
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Class of recommendation

 Usefulness/efficacy is less well
 established by evidence/opinion.

" May be considered.

www.escardio.org/guidelines

‘ 34:2281-2329
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Level of evidence

Level of Data derived from multiple randomized
Evidence A clinical trials or meta-analyses.

Level of Data derived from a single randomized
Evidence B clinical trial or large non-randomized studies.

Consensus of opinion of the experts and/
or small studies, retrospective studies,

Level of
Evidence C

: ©

www.escardio.org/guidelines g :2281-2329 SOGIETY OF
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PM

Units per million inhabitants/year

938
g2g 933

2005 2006 2007 2008 2009 2010 2011

PM 2011

Units per million inhabitants in the year 2011

I— 1291
I 1156
I 1068
I 1007

Germany
Belgium & Lux
Italy

France
Sweden
Europe
Austria
Finland
Portugal
Czech
Denmark
Switzerland
Spain
Paland
Netherlands

Greece
Ireland

Source: Eucomed (www.eucomed.org/medical-technology/facts-figures) » @

www.escardio.org/guidelines

113;34:2281-2329 EUROPEAN
‘ CARDIOLOGY*



Classification of bradyarrhythmias based on

the patient’s clinical presentation

Patients considered for
antibradycardia PM therapy

Persistent Bradycardia

2 T

Intermittent Bradycardia

www.escardio.org/guidelines
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Sinus AV block:
node - Sinus rhythm ECG- - Suspected
floease § . Kialfbrlston documented (EGS-undocumented)
Intrinsic Extrinsic BBB Reflex Unexplained
l (functional) Syncope Syncope
« Parox AVB « Vagal « Carotid sinus
- 859 « |diopathic  Tilt-induced
(brady-tachy) AVB
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Indication for pacing

In patients with persistent bradycardia

Recommendations

1) Sinus node disease.
Pacing is indicated when symptoms can clearly be attributed to bradycardia.

2) Sinus node disease.
Pacing may be indicated when symptoms are likely to be due to bradycardia,
even ifthe evidence is not conclusive.

3) Sinus node disease.
Pacing is not indicated in patients with sinus bradycardia which is
asymptomatic or due toreversible causes.

4) Acquired AV block.
Pacing is indicated in patients with third- or second-degree type 2 AV block
irrespective of symptoms.

5) Acquired AV block.
Pacing should be considered in patients with second-degree type 1 AV block

which causes symptoms or is found to be located at intra- or infra-His levels
at EPS.

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

;34:2281-2329

www.escardio.org/guidelines 1118

Class | Level |
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Indication for pacing
In intermittent documented bradycardia

Recommendations Class | Level

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

Pacing is indicated in patients affected by sinus node disease who have the
documentation of symptomatic bradycardia due to sinus arrest or sinus-atrial
block.

2) Intermittent/paroxysmal AV block (including AF with slow ventricular
conduction).

Pacing is indicated in patients with intermittent/paroxysmal intrinsic third-

or second-degree AV block.

3) Reflex asystolic syncope.

Pacing should be considered in patients 240 years with recurrent,
unpredictable reflex syncopes and documented symptomatic pause/s due to
sinus arrest or AV block or the combination of the two.

4) Asymptomatic pauses (sinus arrest or AV block).
Pacing should be considered in patients with history of syncope and lla '
documentation of asymptomatic pauses >6 s due to sinus arrest, sinus-atrial R |
block or AV block.

9) Pacing is not indicated in reversible causes of bradycardia.

13;34:2281-2329 EUROPEAN

SOCIETY OF

www.escardio.org/guidelines
CARDIOLOGY*



Choice of pacing mode
In intermittent documented bradycardia

Recommendations Class | Level |

6) Intermittent documented bradycardia.
Preservation of spontaneous AV conduction is recommended.

7) Reflex asystolic syncope.

Dual-chamber pacing with rate hysteresis is the preferred mode of pacing in
order to preserve spontaneous sinus rhythm.

www.escardio.org/guidelines tJo 13;34:2281-2329 EUROPEAN



Choice of pacing mode

Sinus Node Disease

AV block

Persistent Intermittent Persistent Intermittent
Chronotropic || No chronotropic SND No SND AF
incompetence || incompetence
l l | U P S
1° choice 1° choice 1° choice 1° choice || 1° choice | VVIR DDD + AVM
DDDR +AVM | DDD +AVM DDDR + AVM DDDR DDD (VVIif AF)
2° choice 2° choice 2° choice 2° choice || 2° choice
AAIR AAl DDDR, no AVM DDD VDD
3° choice 3° choice || 3° choice
AAIR VVIR VVIR

www.escardio.org/guidelines

Consider CRTif low EF/HF

34:2281-2329
1118
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Dual-chamber versus ventricular pacing

Outcome Dual-chamber benefit over ventricular
pacing
All-cause deaths No benefit

Stroke, embolism

Benefit (in meta-analysis only, not in single trial)

Atrial fibrillation

Benefit

HF, hospitalization for HF No benefit
Exercise capacity Benefit
Pacemaker syndrome Benefit
Functional status No benefit
Quality of life Variable

Complications

More complications with dual-chamber

www.escardio.org/guidelines

13;34:2281-2329
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Indication for cardiac pacing
In patients with BBB

Recommendations Class | Level |

1) BBB, unexplained,syncope and abnormal EPS.

Pacing is indicated in patients with syncope, BBB and positive EPS defined as
HV interval of 270 ms, or second- or third-degree His-Purkinje block
demonstrated during incremental atrial pacing or with pharmacological
challenge.

2) Alternating BBB.
Pacing is indicated in patients with alternating BBB with or without symptoms.

3) BBB, unexplained syncope with non-diagnostic investigations.

Pacing may be considered in selected patients with unexplained syncope
and BBB.

4) Asymptomatic BBB.
Pacing is not indicated for BBB in asymptomatic patients

13;34:2281-2329 SocIeTy Of

www.escardio.org/guidelines
CARDIOLOGY *



Algorithm for patients
with unexplained syncope and BBB

BBB and Unexplained Syncope

Reduced EF (<35%) Preserved EF (>35%)

} }

Consider Consider
ICD/CRT-D CSM/EPS

}

(if negative)
Consider ILR

!

(if negative)
Clinical follow-up

— Appropriate therapy

—— Appropriate therapy

;34:2281-2329 EUROPEAN

SOCIETY OF

) l0.org/guideli :
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Indication for cardiac pacing in patients
with undocumented reflex syncope

Class | Level

Recommendations

1) Carotid sinus syncope.

Pacing is indicated in patients with dominant cardioinhibitory carotid sinus
syndrome and recurrent unpredictable syncope.

2) Tilt-induced cardioinhibitory syncope.

Pacing may be indicated in patients with tilt-induced cardioinhibitory response
with recurrent frequent unpredictable syncope and age >40 years after
alternative therapy has failed.

3) Tilt-induced non-cardioinhibitory syncope.

Cardiac pacing is not indicated in the absence of a documented
cardioinhibitory refiex.

13;34:2281-2329 Sociery of

www.escardio.org/guidelines
CARDIOLOGY *



CSS
Syncope récurrence rate
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Choice of pacing mode in patients
with undocumented reflex syncope

Recommendations Class | Level |

4) Carotid sinus syncope.

In patients with carotid sinus syndrome, dual-chamber pacing is the preferred
mode of pacing.

5) Tilt-induced cardioinhibitory syncope.

In patients with cardioinhibitory vasovagal syncope, dual-chamber pacing is
the preferred mode of pacing.

6) Lower rate and rate hysteresis should be programmed in order to achieve
back-up pacing function which preserves native heart rhythm and AV
conduction.

13,34.2281 -2329 EUROPEAN

SOCIETY OF
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Indication for cardiac pacing
in patients with unexplained syncope

Recommendations Class | Level |

1) Unexplained syncope and positive adenosine triphosphate test.
Pacing may be useful to reduce syncopal recurrences.

2) Unexplained syncope.

Pacing is not indicated in patients with unexplained syncope without evidence
of bradycardia or conduction disturbance.

3) Unexplained falls.
Pacing is not indicated in patients with unexplained falls.

13,34.2281 -2329 EUROPEAN

SOCIETY OF

. i0.org/guideli
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Kalp pili disfonksiyonu




Kalp pili disfonksiyonu




* Tesekkurler



