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GIRIS

* Her yil yaklasik olarak hastane disi
Amerika’'da 250.000, Avrupa’da 375.000
olumun ani kardiyak arest nedeni ile

oldugu tahmin edilmektedir.

 Hastane disi KPR basari orani < %6

» Hastane KPR basari orani %13

Y ASANM ZINCIRI




Kardiyak arrest ritimleri

- Calismalar gostermistir ki VF/VT ritimlerin
%50°den azini olusturmaktadir.
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 Defibrilasyon %50 den daha az vakada
gerekmekteyken

o Kaliteli ve etkin CPR %100 vakada
gereklidir!!!



Manual CPR esnasinda

* Kalbe ve beyne yeterince kan akisi
saglanamamasi

 Tutarsiz kompresyonlar
e Yorgunluk

e Personel degisimi ve Hastay1 tasimak sirasinda
duraklama

* Yanls el pozisyonu: organ yaralanmasi
 Basi arasinda gevsemeye izin verilmemesi
» Gogusu yeterince ¢oktlirememe

gibi sorunlar yasanabilir...
’



Manual CPR

Siradan CPR esnasinda kalp ve beyine optimal kan akisinin
daha azi pompalanir.

 Normal akisin %10-20’si



Mekanik CPR esnhasinda

* kesintisiz kompresyonlar
 Tutarh hiz ve derinlik
» Daha az personel ile CPR devamliligi

 CPR esnasinda Ustiin Koroner Perfiizyon
Basinci (CPP) saglar.



Kardiyopulmoner Restisitasyon ve Acil
Ty Kardiyovaskdler Bakim igin 2010 AHA Kilavuzu
G I RI$ Bélim 7: KPR Teknikleri ve Aletleri

e Son 25 yilda kardiyak arrestte
resusitasyon ¢abasi sirasinda perfuzyonu
arttirmak ve sagkalimi iyilestirmek igin
geleneksel el ile yapilan KPR’ye degisik

alternatifler gelistirildi.

Y ASANM ZINCIRI




Kardiyopulmoner Restisitasyon ve Acil
Ty Kardiyovaskdler Bakim igin 2010 AHA Kilavuzu
G I RI$ Bélim 7: KPR Teknikleri ve Aletleri

* Secilmis hasta ve ortam kosullarinda bazi
teknik ve cihazlarin etkinligi bildirilmistir.

e Bu cihazlarin kullanilmasi KPR’yi
geciktirme veya duraklatma potansiyeline
sahiptir

Y ASANM ZINCIRI




e Etkin CPR igin bir ¢ok yol denenmis...

* Bir ¢ok cihaz devreye girmis...




KPR Cihazlar

@) Ventilasyonu Destekleyen
--Otomatik Transport Ventilatorleri
---Manuel Olarak Tetiklenen, Oksijen ile
Guclendirilmis, Akim-Sinirli Resusitatorler

- Dolasimi Destekleyen Cihazlar
-Aktif Kompresyon-Dekompresyon KPR
-Empedans Esik Alefi

-Mekanik Pistonlu Cihazlar
-Yiki Dagitan Band-KPR veya Yelek-KPR




Mekanik Pistonlu Cihazlar

Calisma prensibi:

1. Mekanik piston cihazi bir tablaya monte
edilmis sikistirllmis gaz (oksijen veya hava)
veya elektrikle calisan milden olusur

2. Sternuma bas! uygulamada kullanilir
3. Goguste sabit bir basi hizi ve
derinligi saglar



Mekanik Pistonlu Cihazlar

Lund Universitesi Kardiyak Arrest Sistemi
(LUCAS)

Thumper Model 1007 Mechanical
CPR System




X-CPR (automatic simultaneous
sternothoracic CPR, SST-CPR,
device)




Klinik calismalar...



Klinik kanitlar-LUCAS vs
manual chest compressions

e 3 ¢alismada KPR i¢in mekanik piston cihazinin
kullanilmasi, eriskin kardiyak arrest

resusitasyonunda end-tidal CO2 ve ortalama
arteriyel basinci dizelttigi gosterildi

e Ancak, manuel KPR ile karsilastirildiginda
hastalarda kisa ve uzun vadeli sagkalimda
duzelme gosterilemedi

Dickinson ET, et al. Effectiveness of mechanical versus manual chest compressions in out-of-hospital cardiac arrest resuscitation: a
pilot study. Am J Emerg Med. 1998;16:289-92.

McDonald JL. Systolic and mean arterial pressures during manual and mechanical CPR in humans. Ann Emerg Med. 1982;11:292-5.

Ward KR, et al. A comparison of chest compressions between mechanical and manual CPR by monitoring end-tidal PCO2 during
human cardiac arrest. Ann Emerg Med. 1993;22:669-74.



Wang HC, et al.Video-recording and time motion
analyses of manual versus mechanical
cardiopulmonary resuscitation during ambulance
transport. Resuscitation. 2007;74:453-460.

» Hastane oncesinde sahitli kardiyak arrest
icin geleneksel KPR'ye gore bir yararlilik
gostermemistir.

* Mekanik piston cihazinin takilmasi ve

cikarilmasi KPR’de kesintileri arttirdigi not
edildi



Deneysel calismalar...
’



Liao et al. BMC Cardiovascular Disorders 2010, 10:53
http://www.biomedcentral.com/1471-2261/10/53

BMC
Cardiovascular Disorders

RESEARCH ARTICLE Open Access

Manual versus mechanical cardiopulmonary
resuscitation. An experimental study in pigs

Qiuming Liao, Trygve Sjéberg, Audrius Paskevicius, Bjérn Wohlfart, Stig Steen”

Abstract

Background: Optimal manual closed chest compressions are difficult to give. A mechanical compression/
decompression device, named LJJCAS, is programmed to give compression according to the latest international
guidelines (2005) for cardiopulmonary resuscitation (CPR). The aim of the present study was to compare manual
CPR with LUCAS-CPR.

Methods: 30 kg pigs were anesthetized and intubated. After a base-line period and five minutes of ventricular
fibrillation, manual CPR (n = 8) or LUCAS-CPR (n = 8) was started and run for 20 minutes. Professional paramedics
gave manual chest compression’s alternating in 2-minute periods. Ventilation, one breath for each 10
compressions, was given to all animals. Defibrillation and, if needed, adrenaline were given to obtain a return of
spontaneous circulation (ROSCO).

Results: The mean coronary perfusion pressure was significantly (p < 0.01) higher in the mechanical group, around
20 mmHg, compared to around 5 mmHg in the manual group. In the manual group 54 rib fractures occurred
compared to 33 in the LUCAS group (p < 0.01). In the manual group one severe liver injury and one pressure
pneumothorax were also seen. All 8 pigs in the mechanical group achieved ROSC, as compared with 3 pigs in the
manual group.

Conclusions: LUCAS-CPR gave significantly higher coronary perfusion pressure and significantly fewer rib fractures
than manual CPR in this porcine model.
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Klavuz onerisi: Kardiyopulmoner Resiisitasyon 2010
AHA Kilavuzu Boliim 7: KPR Teknikleri ve Aletleri
LUCAS vs manual chest compressions

o Kardiyak arrestin tedavisinde mekanik piston
cihazlarinin rutin kullanimini destekleyen veya
reddeden yeterli kanit yoktur.

* Mekanik piston cihazlarinin, eriskin kardiyak
arrestin tedavisi icin manuel resusitasyonu
zorlastiran kosullar (orn: tanisal ve girisimsel
islemler) gibi ozel durumlarda egitilmis personel

tarafindan kullanilmasi dusunulebilir (Class IIb,
Evidence C)



Yuku Dagitan Band-KPR veya
Yelek-KPR

Pnomotik veya elektriksel olarak
harekete gecen sikistirici banttan
ve sirt tahtasindan olusan cevresel
bir gogus basisi cihazdir.



AutoPulse Non-invasive Cardiac Support
Pump

BZOLL AutoPulse®




AutoPulse Non-invasive Cardiac
Support Pump
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| ZOLL AutoPulse®

Automatic
Portable

* Non-invasive

+ Battery Operated
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Circumferential
AutoPulse
CPR

Uni-Directional
Manual
CPR
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Uni-Directional

Manual

CPR

Circumferential

AutoPulse

CPR
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Deneysel calismalar...
’



CPP (koroner perfuzyon basinci) kardiyak
arrestte ROSC (spontan dolasimin geri
donusu) i¢in temel belirleyiciciir.

Paradis ve arkadaslari ROSC icin minimum
I5 mmHg basing gerektigini tespit
etmisler.

Uzamis kardiyak arrest vakalarinda ROSC igin
gerekli basing deQeri artar.

AutoPulse ile manual CPR’dan daha fazla basing
elde edilir

Autopulse yaklasik 25 mmHg basing saglayabilir.
» >25mmHg CPP ile ROSC orani %79°dur.



Klinik calismalar...



Klinik kanitlar-Yuku Dagitan Band
(YDB)-KPR

» Vaka serileri kardiyak arrestte YDB kullanimiyla
Hemodinamik olgumlerde, (OAB, CPP)

» Geleneksel CPR esnasinda intra arteryal kan basinci 60 mmHg

* Autopulse ile CPR esnasinda intra arteryal kan basinci 120 mmHg

SDGD’de

Hastaneden taburculuk seklinde
sagkalimda iyilesme gostermistir.

Timerman S et al. Improved hemodynamic performance with a novel chest
compression device during treatment of in-hospital cardiac arrest.
Resuscitation. 2004:;61.:273-80.

Casner M et al. The impact of a nevw CPR assist device on rate of returnmn of

sSspontaneous circulation in out-of-hospital cardiac arrest. Prehosp Emerg
Care. 2005;9:61-7.



Ong ME et al. Use of an automated, load-distributing band chest

compression device for out-of-hospital cardiac arrest
resuscitation. JAMA. 2006;295:

o 783 eriskin hastane disi, nontravmatik
kardiyak arrest.

e 499 manuel CPR

. 284YDB (Autopulse)-CPR

» SDGD ve hastaneye basvuru yada
hastaneden taburculuk seklinde survey
oranlari manuel CPR ile karsilastirildiginda
YDB-CPR grubunda anlamli artmis olarak
saptandi.



Ong ME et al. Use of an automated, load-distributing band chest

compression device for out-of-hospital cardiac arrest
resuscitation. JAMA. 2006;295:

o SDGD orani YDB-CPR gurubunda %34.5;

iken manuel CPR grubunda 20.2% olarak
tespit edildi.

e Hastaneye basvuruda survey orani YDB-CPR
gurubunda %20.9; iken manuel CPR
grubunda %1 1.1 idi



Ong ME et al. Use of an automated, load-distributing band chest

compression device for out-of-hospital cardiac arrest
resuscitation. JAMA. 2006;295:

e Hastaneden taburculuk seklinde survey
oranlar::

9.7

B MNanual CPR B AutoPulse

Taburculuk sonros! narolojik iyilik hali bakmindan manuel CPR ve YDB-CPR grubunda anlom
fork tespit edilemed



Timerman S et al. Resuscitation. 2004:61:273-280

e |6 terminal hasta
* Hastane ici kardiyak arrest

e 2 grup; Manuel CPR (n=8)
Autopulse)-CPR (n=8)

» CPP olgmek igin torasik aort ve sag
atriuma kateter yerlestirildi.



Timerman S et al. Resuscitation. 2004:61:273-280

CPP (koroner perfuzyon basinci)
uzamis arrest vakalarinda ROSC
(spontan dolasimin geri donusu)
icin temel belirleyicidir

CPP drops quickly
when AutoPulse
compressions stop

CPP returns after
several AutoPulse
compressions




Timerman S et al. Resuscitation.
2004:61:273-280

e AutoPulse ile manual CPR’dan daha fazla
CPP basinci elde edildi

254
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20 154
E 10

Coronary Perfusion Pressure (CPP)

m Manual CPR B AutoPulse

p=0.015

AutoPulse ile saglanan CPP manuel CPR'la saglanandan %33 daha yiiksektir



» Sonuc olarak;

AutoPulse ROSC igin yuksek basing
degerleri saglamakla birlikte manual CPR
ile kiyaslandiginda daha fazla sagkalim
saglar




Paradis NA et al. Coronary perfusion pressure and the return of

spontaneous circulation in human cardiopulmonary
resuscitation. JAMA 1990;263:1106-3.

e CPR uyg 100 hasta

» Aorta ile sag atrium basinc gradienti
olculmus
» Koroner perfuzyon basinci (CPP) >15

mmHg olan hastalarda SDGD (ROSC)
saglanabildi

79%

50% A 46%

0%

<15 15-25 >25
CPP (mm Hg)



Ornato JP et al. Improvement in field return of spontaneous
circulation using circumferential chest compression
cardiopulmonary resuscitation. Prehospital Emergency Care.

e Manuel CPR ile karsilastirildigina AutoPulse
ile SDGD(ROSC) oranlarinda %74 luk artis
saglandi

50% -
40% - 38%
30% A

20% 1

ROSC Rare

109% 1

W Manual CPR B AutoPulse

p<0.001




Hallstrom A, et al. Manual chest compression vs use of an
automated chest compression device during resuscitation
following outof-hospital cardiac arrest: a randomized trial. JAMA.

2006;295:2620-8.

* Cok merkezli, prospektif, randomize, kontrollu bir
calismada

* 1071 eriskin hastane disi, nontravmatik kardiyak
arrest.

5|7 manuel CPR
e 554YDB (Autopulse)-CPR
* Primer sonlanim:ilk 4 saate sagkalim

e Sekonder sonlanim: hastaneden taburculuk
seklinde survey



Hallstrom A, et al. JAMA. 2006;295:2620-8

e ilk 4 saate sagkakim orani YDB-CPR
gurubunda %28.5; iken; manuel CPR
grubunda %29.5 olarak tespit edildi.

 Sagkalim oranlari agisindan gruplar arasinda
anlamli fark saptanmadi



Hallstrom A, et al. JAMA. 2006;295:2620-8

e Hastaneden taburculuk seklinde sagkakim
orani YDB-CPR gurubunda 9%5.8; iken;
manuel CPR grubunda %9.5 olarak tespit
edildi.

 Sagkalim oranlari agisindan gruplar arasinda
anlamli fark vardu.



Hallstrom A, et al. JAMA. 2006;295:2620-8

* Hastaneden taburculuk sonrasi norolojik
iyilik hali (serebral performans skalasi) YDB-
CPR gurubu ile karsilastirildiginda manuel
CPR grubunda anlamli olarak daha yuksekti.



Hallstrom A, et al. JAMA.
2006;295:2620-8

* Sonuc olarak;

CPR sirasinda YDB cihazlarinin kullanimi
SDGD saglanan hastalarda koti norolojik
sonuglarla ile ilskilidir

Ayrica bu cihazlarin kullanimi manuel CPR ile
karsilastrildiginda sagkalimi da kotulestirme
egilimi gosterirler



Olgu sunumu...

Am J Emerg Med. 2009 Oct-27(8):1017.¢1-2. doi: 10.1016f.ajem 200611018,

Extensive injury after use of a mechanical cardiopulmonary resuscitation device.
Wind J', Bekkers SC. van Hooren LJ, van Heurn LW,

# Author information

Abstract

We report a case of a 43-year-old woman with & ruptured liver and spleen found at autopsy, which may have been related to the use of a mechanical
cardiopulmonary resusciation (CPR) device (AutoPulse, ZOLL Medical Corporation, Chelmsford, Mass). She was admited because of an out-of
hospital resuscitation, and under the suspicion of a pulmonary embolism, a thrombolytic agent was administered. Despite prolonged coninuation of
mechanical CPR, she dled of persistent asystole. The evidence for improved outcomes after the use of a mechanical CPR device during resusctation
1 sfill scarce. To prevent the unigue complications reported here, reqular checking of proper position of the chest band during resuscitation is advised



VAKA

* 49 yas bayan bir guin once artroskopi
e Evde kardiyak arrest
» Hastane oncesi 55 dk manuel gogis kompresyonu
e 50 dk hastanede Autopulse ile devam
e Echokardiyografi; Masif pulmoner emboli???
» Otopsi: Pumoner emboli saptanmadi
Hemoperitonyum
Dorsal kot kiriklar
Dorsal cilt laserasyonlari

Intraabdominal organ yaralanmalari



Dalak rupturu




Karaciger rupturu




Sonuc olarak

» Uygun olmayan yerlesimli gogus bandi (Autopulse);
mekanik CPR sirasinda bandin kaudale kaymasi bu
vakada komplikasyonlarin gelismesine neden olmus
olabilir...

» Bu cihazin kullanimindan kaynaklanabilecek ciddi
yaranmalarin onlenebilmesi i¢in bu bandin uygun
pozisyonda yerlestirilmesi ve CPR boyunca band
pozisyonun duzenli olarak kontrol edilmesi
oneriliyor



Cozum

"4
Auto Pulse?




Klavuz onerisi: Kardiyopulmoner Resusitasyon 2010
AHA Kilavuzu Bolim 7: KPR Teknikleri ve Aletleri
Auto Pulse vs manual chest compressions

e Kardiyak arrestin tedavisinde YDB cihazlarinin
rutin kullanimini destekleyen veya reddeden
yeterli kanit yoktur.

e YDB’nin kardiyak arrest tedavisinde cihazin
yerlestirilmesinde deneyim kazanmis personel
tarafindan ozel yerlerde kullanimi dusunulebilir.

» (Class lIb, Evidence B)



2010 Amerikan Kalp Dernegi
(AHA) Kilavuzu Blimsel Tavsiyeler

» Degisik CPR teknikleri ve cihazlar, segilmis hastalarda
iyi eQitilmis kurtaricilar tarafindan uygulanirsa,
hemodinamikleri veya kisa vadeli sagkalimi
yilestirebilir

> Bu cihazlarin timunin gogus basilar ve
defibrilasyonu geciktirme potansiyeli vardir.

» Bu cihazlarin kardiyak arrest tedavisinde rutin
kullanimini destekleyen veya reddeden yeterli kanit
yoktur

OZET



2010 Amerikan Kalp Dernegi
(AHA) Kilavuzu Blimsel Tavsiyeler-2

»Hastane disi TYD igin rutin kullanimda
alternatif hicbir teknik veya cihazin geleneksel
KPR’den ustun olmadigi gosterilmistir.

> Defibrilator haricinde hic bir cihazin hastane
oncesi kardiyak arrestte uzun vadeli sagkalimi
iyilestirdigi gosterilememistir

OZET
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