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ELSEVIER European Jourmal of Cardio-thoracic Surgery 36 (2009) 3—28

www. elsevier.comflocate/ejcts

Guideline for resuscitation in cardiac arrest after cardiac surgery

Joel Dunning?, Alessandro Fabbri®, Philippe H. Kolh ¢, Adrian Levine ¢, Ulf Lockowandt ©,
Jonathan Mackay ', Alain J. Pavie®, Tim Strang", Michael .M. Versteegh', Samer A.M. Nashef"*,
on behalf of the EACTS Clinical Guidelines Committee

* Kardiyak cerrahi sonrasi kardiyak arrest insidansi %0.7 - %8
 Siklikla cerrahiden saatler sonra ve yogun bakimda gerceklesmektedir



Long-Term Outcomes of Patients Who Had
Cardiac Arrest After Cardiac Operations

Kairav Vakil, MD.,* Jessica V. Kealhofer, MD,* M. Chadi Alraies, MD,
Santiago Garcia, MD, Edward O. McFalls, MD, Rosemary F. Kelly, MD,
Herbert B. Ward, MD, PhD, and Selcuk Adabag, MD, MS

Division of Cardiology, Veterans Affairs Health Care System; Division of Cardiology, Department of Medicine,
Cardiothoracic Surgery, Department of Surgery, University of Minnesota, Minneapolis. Minnesota

{Ann Thorac Surg 2016;102:512-7)
© 2016 by The Society of Thoracic Surgeons

e Kardiyak cerrahi gecirmis 6979
hasta

e Post-operatif kardiyak arrest orani
%2.6 (182 / 6979 ) |
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e Yogun bakimda gerceklestiginde R o Wit

prognoz d d h da Iyl Fig 1. Occurrence of cardiac arrest in relation to postoperative days
after a cardiac surgical procedure.
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Management of cardiac arrest following cardiac
surgery

J. Brand™* A. McDonald" and J. Dunning”
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» Kardiyak yogun bakim Unitelerinde izlenen pek cok hastada kardiyak
arreste yol acabilecek patolojiler, genellikle ameliyattan hemen
sonraki saatlerde gerceklesen; etiyolojisi ongorulebilir ve geri
dondirilebilir klinik durumlarla karsimiza cikmaktadir
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surgery
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* En yaygin neden, genellikle cok faktorli olan hipotansiyondur

* Miyokardin onyuk ve ardyukinlU restore etmeyi hedefleyen tedavi
yaklasimlari uygulanmalidir



HIPOVOLEMI VE

KANAMA

Medikal ya da cerrahi olabilir, anti-
koagtlasyon, antiplatelet tedavileri,kalitsal
veya edinilmis kanama diyatezi, acil cerrahi,
uzamis CPB sureleri ve re-do cerrahi gibi risk
faktorleriyle iliskilidir




Koroner revaskularizasyonu takiben

iyokardiyal iskemi, ikl li
GREFT VE KAPAK nemen sonraki danemde karsimiza kabil

1 1 k ft disfonksi insid ibi
DISFONKSIYONU disik oranlardad ancak oksien sumumenr

azalmasina bagli hayati tehdit edici olabilir




D USU K KAR D |YAK Uzun cerrahi prosedtirler veya yetersiz

miyokardiyal koruma, metabolik

O UTP UT S E N D RO M U disfonksiyon, iskemi reperflizyon hasari




Erken tani ve yonetim,
hastalarin sagkalimini etkiler

KARDIYAK TAMPONAT




TANS|YO|\| Ikinci interkostal araliga anterior

midklaviktler hattan genis capli bir

PNOMOTORAKS kanul yerlestirililerek tedavi edilmelidir




VF VT,
Bradikardi, AF

ARITMILER




Survival of Cardiorespiratory Arrest After Coronary
Artery Bypass Grafting or Aortic Valve Surgery

Dumbor L. Ngaage, MD, FRCS (C-Th), and Michael E. Cowen, FRCS

Department of Cardiothoracic Surgery, Cardiothoracic Centre, Castle Hill Hospital, Kingston-Upon-Hull, East Yorkshire,

United Kingdom
{Ann Thorac Surg 2009;88:64-9)

& 2009 by The Society of Thoracic Surgeons

Arrest ritmleri

* VVF / nabizsiz VT %70
* Asistoli % 17

* PEA %13

* Temel nedenler post-operatif Ml
(53%) tamponat ve kanama(24%)

B Myocardial infarction Ml Tamponade/hemorrhage
I Hypokalemia I Complete heart block
BN Unknown




Long-Term Outcomes of Patients Who Had
Cardiac Arrest After Cardiac Operations

Kairav Vakil, MD.,* Jessica V. Kealhofer, MD,* M. Chadi Alraies, MD,
Santiago Garcia, MD, Edward O. McFalls, MD, Rosemary F. Kelly, MD,
Herbert B. Ward, MD, PhD, and Selcuk Adabag, MD, MS

Division of Cardiology, Veterans Affairs Health Care System; Division of Cardiology, Department of Medicine,
Cardiothoracic Surgery, Department of Surgery, University of Minnesota, Minneapolis, Minnesota

Table 4. Resuscitation Details in 105 Cardiac Arrest Patients
Operated on After 2001 for Whom Additional Data From
Electronic Medical Records Were Available

Nonfatal Fatal
Arrest Arrest
Clinical Variable® (n = 48) (n = 57) p Value
Age, y 69 + 9 68 - 9 0.57
Preoperative LV ejection 0.49 = 0.14 0.49 + 0.16 0.40
fraction
Initial rhythm 0.002
Ventricular tachycardia or 52 23
fibrillation
Pulseless electrical activity 22 25
Asystole 22 53
Severe bradycardia or 4 0
AV block
Detfibrillation 52 26 0.007
Open-chest resuscitation 17 39 0.01
Tamponade 17 25 0.20

? Continuous variables are displayed as mean + standard deviation and
categoric variables as percentages rounded to the nearest integer.

{Ann Thorac Surg 2016;102:512-7)
© 2016 by The Society of Thoracic Surgeons

Kardiyak arrest ritmi asistoli ve PEA,
VF/ nabizsiz VT ye gore daha
mortal oldugu bildirilmistir



Hipoperfilizyon

 Laktat artisi

* Metabolik asidoz

* Oligiri

* Mental durumun bozulmasi
* VVazopressor ihtiyacinin artisi
* Unstabil ritm

* Drenaj miktari ve artis

* Pace atimi kaybi

* Elektrolit imbalansi




Resuscitation 85 (2014)472-479

Contents lists available at ScienceDirect

Resuscitation

journal homepage: www.elsevier.com/locate/resuscitation

Incidence and outcome from adult cardiac arrest occurring in the
intensive care unit: A systematic review of the literature

Ilmar Efendijev®*, Jouni Nurmi?, Maaret Castrén ”-<, Markus B. Skrifvars*®

2 Department of Anesthesiology and Intensive Care Medicine, Helsinki University Central Hospital, Finland
® Karolinska Institutet, Department of Clinical Science and Education, Sédersjukhuset and Section of Emergency Medicine, Sédersjukhuset, Stockholm,

Sweden
€ Department of Emergency Medicine, University of Turku, Finland

* Tum yogun bakim uUnitelerindeki genel hasta populasyonunda kardiyak
arrest sonrasi sag kalim oranlari (%0-79) genis oranda farklilik
gostermesine karsin, kalp cerrahisi sonrasi arrest olan hastalarda daha

yiksek oranda saptanmistir (%30-%80 )

* Bu farkh oranlar, geri donusimli nedenlerden kaynaklanan kardiyak arrest
insidansiyla iliskilendirimistir



Hospital Variation in Mortality From Cardiac
Arxrest After Cardiac Surgery: An Opportunity
for Improvement?

Damien J. LaPar, MD, MS, Ravi K. Ghanta, MD, John A. Kern, MD, Ivan K. Crosby, NMD,
Jeffrey B. Rich, MD, Alan M. Speir, MD, Irving L. Kron, MD, and Gorawv Ailawadi, MD,
for the Investigators for the Virginia Cardiac Surgery Quality Initiative

Department of Cardiothoracic Surgery, University of Virginia Health Systemn, Charlotteswille, Department of Cardiothoracic Surgery,
Inova Heart and Vascua lar Institute, Falls Church, and Department of Cardiothoracic Surgery, Sentera Heart Hospital, Morfolk, Wirginda

{Ann Thorac Surg 2014;98:534-40)
© 2014 by The Society of Thoracic Surgeons

9.00%

Kardiyak cerrahi sonrasi gerceklesen
arrestin mortalite Uzerine etkisini
incelemek ve arrest sonrasi sagkalimda
hastaneler arasi varyasyonu

degerlendirmek amaclanmistir

17 farkli hastanede 79,582 post-operatif -
kardiyak cerrahi hastasi incelenmistir -
Taburculuga kadar olan post-operatif
kardiyak arrest orani %5,2 (n = 4138)

Arrest sonrasi sagkalimda basarisizlik
#FTR) oranlari hastaneler arasinda 6nemli
arkhihklar saptanmistir Fig

Distribution of unadjusted postoperative cardiac arrest rates across Virginia Cardiac Surgery

o, -0 .
( A)SO 683’ p < O’ OO 1) Quality Initiative hospitals ranked by failure-to-rescue (FTR) rate after cardiac arrest.

6.00%

112 13 W 15 % 17
Hospital Rank by FTR rate (Highest to Lowest Performer)
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Bu calismada, kalp cerrahisi yogun bakim unitelerinde; arrest sonrasi sagkalim
basarisinda, kuruma ait faktorler ile hastalarin klinik 6zellikleri ve cerrahiye iliskin
faktorler karsilastiriimistir; kurumsal faktorlerin kardiyak arrest sonrasi gerceklesen
mortalite lizerinde en gliclu etkiyi sagladigi ortaya konmustur

Mortalite oranini degistiren faktorler:

e Hastanenin kapasitesi

Yogun bakim personel sayisi

Egitim ve Arastirma Hastanesi olmasi
ECMO varligi

Hemsire hasta orani



STS EXPERT CONSENSUS STATEMENT

The Society of Thoracic Surgeons Expert
Consensus for the Resuscitation of Patients
Who Arrest After Cardiac Surgery

The Society of Thoracic Surgeons Task Force on Resuscitation After Cardiac Surgery*

e Kalp Cerrahisi yogun bakim unitelerinde, kardiyak arrest geciren
hastalarin kendi tedavi algoritmalarini gerektirecek kadar farkl
Ozellikte oldugu artik kabul edilmektedir



« ACLS Not ACLS

Kalp cerrahisi yogun bakim linitesinde gerceklesen arrestleri farkh kilan o6zellikler nedir?

Siklikla sahitli arrestlerdir
Hastalar entluibe ve suirekli monitorizedir

Kardiyak arrest, tum tedavileri gerceklestirme kapasitesine sahip egitimli personelin
bulundugu bir ortamda gerceklesmektedir

Kardiyak arrest nedeni; defibrilasyon veya pacing ile basaril bir sekilde tersine cevrilebilir

VAD, IABP, ekstrakorporeal membran oksijenasyonu (ECMO) gibi dolasim destek cihazlarinin
varllgl kaIp cerrahisinde resusitasyon protokollerinde 6zellikli yaklasimlari gerektirmektedir



Hedef

* KPR ile yeterli perfizyonun saglanmasi

* lleri kardiyak yasam desteginin (IKYD)
baslatilmasi

* Kardiyak arrest nedeninin hizl bir sekilde
tanimlanmasi ve duzeltilmesidir



S5TS EXPERT CONSENS5SUS STATEMENT

The Society of Thoracic Surgeons Expert
Consensus for the Resuscitation of Patients
Who Arrest After Cardiac Surgery

The Society of Thoracic Surgeons Task Force on Resuscitation After Cardiac Surgery*

* |rreversible beyin
hasarinin 5 dakika
icinde olusabilecegi

* Acil re-sternotominin
resusitasyonun temel
parcasi olmasi
gerekliligi
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Guideline for resuscitation in cardiac arrest after cardiac surgery

Joel Dunning *
Jonathan Mackay

Alessandro Fabbri®, Philippe H. Kolh€, Adrian Levine , UIf Lockowandt ®,
, Alain J. Pavie®, Tim Strang", Michael I.M. Versteegh', Samer A.M. Nashef ",
on behalf of the EACTS Clinical Guidelines Committee

f

Avrupa Kardiyo Torasik Cerrahi Dernegi (EACTS) ve Gogls Cerrahisi Dernegi (STS)
tarafindan, kalp cerrahisi yogun bakim Unitesinde gerceklesen kardiyak arrestlere
profesyonel bir bakis acisi saglayan 6 kapsamh bir protokol olusturulmustur

Bu kilavuzun vyalnizca kalp cerrahisi yogun bakim linitelerinde kullaniimasinin
onerildigini ve yogun bakim digsindaki birimlerde standart ileri kardiyak yasam destegi
(IKYD) protokollerinin kullanilmasi gerektigi belirtilmistir



ELSEVIER Eurcp=an Joumal of Cardio-thoracic Surgery 36 (2009) 3—Z28
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@EACTS Guideline for resuscitation in cardiac arrest after cardiac surgery

Foropean AsocaionorCarorThorac Sy

Joel Dunning® ;Alessandru Fabbri® FhlllppEH Kolh, Adrian Levine®, ULf Lockowandt ®,
Jonathan Mackay ', Alain J. Pavie® TImStrang MmhaellM Versteegh ', SamerAM NESthj
on behalf of the EACTS Clinical Guidelines Committee

Eksternal kardiyak masajdan 6nce defibrilasyon veya pacing'e
oncelik veren aritmi ydnetimi stratejileri

* Erken re-sternotomiye hizla gecilmesi

 Tam doz epinefrin uygulamasindan kacinilmasi
Multidisipliner bir ekip olusturma gerekliligini



CARDIAC SURGERY (S5 HEE o

2021

1. Prevent and be prepared
Ensure adequate training of the staff in technical skills and ALS
Ensure availability and well-functioning of emergency equipment

e Use safety checklists

2. Detect cardiac arrest and activate cardiac arrest protocol
= Identify and manage deterioration in the post-operative cardiac patient
e Consider echocardiography
e Confirm cardiac arrest by clinical signs and pulseless waveforms
e Shout for help and activate cardiac arrest protocol

4 2
Stap) d \m‘\

ishe

EACTS Resuscitate and treat possible causes

- ~y "

Fumpean s o oo Tonck ey
VT Asystole / extreme
b bradycardia

a4 ¥

Defibrillate Correct potentially
(apply up to 3 Apply early pacing reversible causes
consecutive shocks)

-

Turn off pacing

-

Y-

No ROSC

= Initiate compressions and ventilation

- Perform early resteronotomy (<5 min)

= Consider circulatory support dewvices and extracorporeal-CPR



~ American
Circulation Heart
Associatione -

life is why™ e

Part 3: Adult Basic and Advanced Life 2020
Support

2020 American Heart Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care

Cardiac Arrest After Cardiac Surgery

e AHA 2015 kilavuzunda kesintisiz e ——

COR LOE Recommendations

kardiyak kompresyon ve erken e e p—————r

1 performed if emergency resternotomy is

defibrilasyonun sonuclarin e enevilcutily AR 16

2. In a trained provider-witnessed arrest

L] L] L] L] L] L] L] L] L] L] L] ) —c2 .
lyilestirilmesiyle iliskili kilit : cin e e e, i

be performed. CPR should be initiated if

o
m u d a ’] a |e | e r‘ O | d ugu n u defibrillation is not successful within 1 min.
3. In a trained provider-witnessed arrest
of a post—cardiac surgery patient where
Vu rgu a m a ta Ir pacer wires are already in place, we
1 C-EO recommend immediate pacing in an
asystolic or bradycardic arrest. CPR

* 2021 kilavuzunda ise; erken e T kil

4. For patients with cardiac arrest after

resternotominin gerekliligi o Cordiat Sorgens t & reasonabie 1o

perform resternotomy early in an
appropriately staffed and equipped ICU.

yanisira, erken pacing stratejisi, L

. . . .o . arrest develops during surgery when the
internal kardiyak masajin onemi & = e

cardiothoracic surgery.

Vu rgu | a m I§t| r 6. In post—cardiac surgery patients who

are refractory to standard resuscitation
2b C-LD procedures, mechanical circulatory
support may be effective in improving
outcome




CARDIAC ARREST

I assess rhythm
* EKG, VF veya asistol gésteriyorsa, derhal R —

kardiyak arrest bildirin (Sinif 1, Diizey C) P T syStolelor orilscleas

fibrillation or severe electrical
tachycardia bradycardia activity

* EKG de CO ile uyumlu bir ritim varsa,
basing traseleri degerlendirlmelidir.
ETCO2, CVP, PAB, arter, puls oksimetre

dalﬁa formlari gozikmuyorsa, derhal

kardiyak arrest bildirin (Sinif I, Diizey C)

DC shock pace

(Gif wires
(S SETEpts) available)

start basic life support

 Santral nabiz hissi, yalnizca tani hakkinda
onemli bir siiphe varsa kullaniimalidir
(Sinif I, Diizey C)

amiodarone consider if paced, turn

300mg external off pacing to
via central pacing exclude

venous line underlying VF

* Fi02 %100'e YUkSGItllmehdlr (Slnlf |, Duzey C) prepare for emergency resternotomy
* Ventile edilen hastalar icin hasta ventilatérden
ayrilarak solunum degerlendirilmelidir continue CPR with continue CPR continue CPR
G otoEak h toraks dis| | single DC shock until until
nomaotord vs Veya hemotoraks dislanmall, every 2 minutes until resternotomy resternotomy
E')I'COZ varligini onaylanmalidir (Sinif I, Diizey resternotomy
C
* Tansiyon pndmotoraksdan stipheleniliyorsa, = g
ikinci interkostal bosluga, anterior _ airway and ventilation
midklavikiler hatta genis capli bir igne « If ventilated turn FiO2 to 100% and switch off PEEP.
yerlestirin ve ardindan bir toraks dreni « Change to bag/valve with 100% O2, verify ET tube position and cuff inflation
yerlestirilmelidir (Sinif I, Diizey C) and listen for breath sounds bilaterally to exclude a pneumothorax or hemothorax.
! » If tension pneumothorax suspected, immediately place large bore cannula in the
* Yeterli hava y0|u ve solunum destegi 2nd rib space anterior mid-clavicular line.
onaylandiktan sonra hasta ventilatore yeniden DO NOT GIVE EPINEPHRINE unless a senior doctor advises this.
baglanabilir, PEEP kaldirilmalidir (Sinif 1A, If an IABP is in place change to pressure trigger.

Seviye C) Do not delay basic life support for defibrillation or pacing for more than one minute.




g (& cARDIAC ARREST [ ..
* VF veya nabizsiz VT'si olan hastalar R
icin, ECM'ye miidahale etmeden g

ardistk sok verilmelidir (Sinif 1, assess rhythm
Dizey B)

* Asistoli veya siddetli bradikardi de, ventricular asystole or pulseless
epikardiyal pacing kablolarini fibrillation or severe electrical
baglanmali ve maksimum atriyal ve tachycardia bradycardia activity
ventrikiler uyarida 80-100/dk DDD Dace
moduna ayarlanmalidir (Simif |, DE shock e
Dizey C) I available)

* NEA de ise ve bir pace varliginda,
altta yatan VF i dislamak icin pace
kisaca kapatilmalidir  (Sinif ~ lIA,
Seviye C)

start basic life support

amiodarone consider if paced, turn

* VF/nabizsiz ventrikiler tagikardi (VT) 300mg external off pacing to
de, soklari uygulamak icin ECM bir e canba pacing exclude

dakika kadar ertelenebilir (Sinif lIA, underlying VF

Seviye B)

* Asistoli de eksternal pacing

uygulamasi icin ECM bir dakika kadar prepare for emergency resternotomy
ertelenebilir%Slnlf lIA, Seviye C)
 VF/nabizsiz VT icin Uc basarisiz continue CPR with continug CPR continue CPR
S . single DC shock until until
gellbi 8ol e SIS S s Al every 2 minutes until resternotomy resternotomy
bolus uygulanmalidir %Smlf lIA, Dizey e ermotomy




INTERACTIVE
TARDIOVASCULAR / D
THORACIC SURGERY

Interactive CardioVascular and Thoracic Surgery 7 (2008) 878-887

www.icvts .org

Best evidence topic - Cardiac general

If a patient arrests after cardiac surgery is it acceptable to delay
cardiopulmonary resuscitation until you have attempted either
defibrillation or pacing?

ULlf Lockowandt=*, Adrian Levine®, Tim Strang-<, Joel Dunning®

*Department of Cardiothoracic Surgery and Anaesthesiology, Karolinska University Hospital, 171 76 Stockholm, Sweden
*Department of Cardiothoracic Surgery, North Staffordshire University Hospital, Stoke on Trent, UK
eeeeeeeeee f Cardiothoracic Anaesthesia, Wythenshawe Hospital, Manchester, UK
“Department of Cardiothoracic Surgery, James Cook University Hospital, Middlesbrough, UK

eceived 15 May 2008; accepted 19 May 2008

Eksternal kardiyak basi defibrilasyon oncesi gerekli mi ?

* Defibrilasyon veya pacing oncesi kardiyak kompresyonu destekleyen
kanitlarin cogu hastane disi kardiyak arrestlerin incelenmesiyle
olusturulmustur

e Kardiyak cerrahiden sonra, ECM potansiyel olarak olimcul
komplikasyonlarla iliskilidir ( taze , frajil, kanamaya egilimli sutur hatlarn)

e Kardiyak arrestin defibrilasyon veya pacing ile hemen geri
dondurulebildigi durumlarda gerekli olmayabilecegi bildirilmistir



The IN EW ENGILAIN DD
JOURINAIL of MEDICINE

JANUARY 3, 2008

VOL. 358 NO. 1

ESTABLISHED IN 1S12

Delayed Time to Defibrillation after In-Hospital Cardiac Arrest

Paul S. Chan, M.D., Harlan M. Krumholz, M. D., Graham Nichol M.D., M. P.H._,
Brahmajee K. Nallamothu, M. D., M_P.H_, and the American Heart Association
National Registry of Cardiopulmonary Resuscitation Investigators>

Table 3. Summary of Study End Points and Adjusted Survival Rates with Delayed Defibrillation.*
<2 Minutes >2 Minutes Unadjusted Adjusted
to Defibrillation  to Defibrillation Odds Ratio Odds Ratio
1 1 End Point N=4744 N=2045 95% ClI 95% CI) P Val
 Defibrilasyon 2 dk < hayatta nd P A T T L
Survival outcomes — no./total no. (%)
k a | manin %39 ! d an %2 2 'ye Return of spontaneous circulation 3165/4744 (66.7) 1003/2045 (49.0) 0.48 (043-0.53) 055 (049-062)  <0.001
.. Survival to 24 hr 2607/4744 (55.0)  765/2045 (37.4) 0.48 (0.43-0.54)  0.52 (0.46-0.58) <0.001
d u § me kte Survival to discharge 1863/4744 (39.3)  455/2045 (22.2) 0.44 (0.39-0.50) 0.48 (0.42-0.54)  <0.001
Neurologic outcomes — no./total no. (%) 1 0.71 (0.57-0.89)  0.74 (0.5/-0.95) 002
° < No major disability 931/1549 (60.1) 197/381 (51.7)
A r re Stte n SO n ra 2 d k m eyd a n a Moderate disability 437/1549 (28.2) 134/381 (35.2)
ge len defibrila syonun en iyi Severe disability 152/1549 (9.8)  36/381 (9.4)
v v Coma or vegetative state 29/1549 (1.9) 14/381 (3.7)
Sa g ka I | m Ve p rog n OZ u ta § | d |g| n | Functional outcomes — no./total no. (%) 0.67 (0.52-0.87) 0.74 (0.56-0.96) 0.02
ol e . L No major disability 533/1542 (34.6)  100/381 (26.2)
bl I d I rm I§t| r Moderate disability 638/1542 (41.4)  164/381 (43.0)
Severe disability 342/1542 (22.2)  103/381 (27.0)
Coma or vegetative state 29/1542 (1.9) 14/381 (3.7)

* Patients for whom the time to defibrillation was more than 2 minutes had lower unadjusted and adjusted survival rates, as well as lower
rates of survival to discharge with intact neurologic and functional status, than those for whom the time was 2 minutes or less. CI denotes
confidence interval.

1 Odds ratios are adjusted for age, sex, race, initial cardiac rhythm, admitting diagnosis, presence or absence of congestive heart failure and
myocardial infarction at admission, presence or absence of previous congestive heart failure and myocardial infarction, presence or absence
of coexisting medical conditions at the time of cardiac arrest, use or nonuse of a hospital-wide code blue, use or nonuse of treatment inter-
ventions (intraaortic balloon pump, pulmonary-artery catheter, and hemodialysis), type of hospital bed, and hospital size.

1 Neurologic and functional outcomes are given only for those who survived until hospital discharge. Model comparisons were made between
survivors discharged with no major disability and those with a moderate degree of disability or worse.




doi:10.1510/icvts.2007.163899
INTERACTIVE
CARDIOVASCUILAR AND
THORACIC SURGERY

Interactive CardioVascular and Thoracic Surgery 6 (2007) 799-805
www.icvts.org

Best evidence topic - Arrhythmia

What cardioversion protocol for ventricular fibrillation
followed for patients who arrest shortly post-cardiac surgery?

Joel Dunning>-*

should be

Lydia Richardson®, Arosha Dissanayake®,

*Department of Cardiothoracic Surgery, James Cook University Hospital, Middlesbrough, UK
®School of Health, University of Durham, UK

* Siral soklarin ortalama basari orani ilk sok igin %78, ikinci sok i¢in %35'e ve

Ucuincu sok icin %14'e dismektedir
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Sok ve pacing ile aritmileri dizeltmek
icin yapilan ilk mudehaleler basariz
olursa ekip acil resternomi icin
hazirlanmalidir

VF veya nabizsiz VT icin, eksternal
kardiyak masaj, internal masaja kopri
olarak baslatilarak ug basarisiz
defibrilasyon denemesinden sonra acil
resternotomi yapilmalidir (Sinif |, Diizey
B)

Pacing ve kolayca geri dondurilebilir
nedenlerin dislanmasindan sonra non
VF/VT kardiyak arrestte, 5 dakika icinde
acil resternotomi yapilmalidir (Sinif |,
Dizey C)

Eger resternotomi 5 dk dan uzun siire
gecikirse, resternotomi ekibi yogun
bakimda re sternotomi uygulayabilir

internal kalp masaji, eksternal kalp
masajindan daha istlindir ,resiisitatif
¢abalarin 5 dakikadan fazla siirmesi
internal kalp masaji icin  acil
resternotomi endikasyonudur (Sinif lIA,
Seviye C)

ECMO hizh baslatilmasi imkani varsa
ayni siire icinde yatakbasi ya da
ameliyathanede kabul edilebilir bir
alternatiftir

CARDIAC ARREST ..}

assess rhythm

ventricular asystole or pulseless
fibrillation or severe electrical
tachycardia bradycardia activity

DECLEES (ifp\?vcifes
3 att t
Az available)

start basic life support

amiodarone consider if paced, turn

300mg external off pacing to
via central pacing exclude

venous line underlying VF

prepare for emergency resternotomy

continue CPR with continue CPR continue CPR
single DC shock until until

every 2 minutes until resternotomy resternotomy
resternotomy




Table 1
Characteristics of 79 chest reopenings

European Journal of Cardio-thoracic Surgery 22 (2002) 421425
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Chest opening characteristics

Survival o discharge

Location of arrest call

Fatients Survivors (96 )

Critical care 58 19 (33)
W ard 21 1L (5)
Lorcarion of chesr operning

Critical careftheatre 58 19 (33)
W aard 12 o
Scooped from ward o 1 (11)
Twvpre of carresr

WIENTE 22 4 (18)
ElMD" 36 13 (36)
Ausystole 12 2 (1T)
Onther o 1 (1 1)

Tirmre since swurgery o clfrest operirng (Fr)

- | <0y 15 (39)
24—T2 16 4 (25>
= F2 23 1 (<)
Tirrre frovem arrest to clhese opening (rmin)
- 10 29 1< (<48 )
1 O—210 21 3 (14)
=20 29 3 (10
Bypraass wrilised doering reswusocitatiomn
Mo 57 13 (23)
Yes 22 T (32)
YNEFAYT, ventricular fibrillation or pulseless ventricular tachycardia.

[ -]

EMID, clectro-mechanical dissociation.

6 vyillik hasta sonuclarini inceleyen bir
derlemede, 79 re—sternotomi , 10 dk dan
az % 48 survival, 10 dk ulzerinde % 12
survival

Acil resternotomi, ameliyat sonrasi 10. giline
kadar kardiyak arrest protokoliintin bir pargasini
olusturmalidir (Sinif 1A, Seviye C)

Postoperatif 10.  glnden sonra, acil
resternotominin hala yapilip yapilmayacagina
kidemli bir klinisyen karar vermelidir (Sinif lIA,
Seviye C)



Six key roles in the cardiac arrest

Optimum arrest yonetimi ve zamaninda

syringe Ventilator resternotomi icin altt temel rol

Drivers

| B tanimlanmistir (multidisipliner yaklasim)

@ — Defibrillator

Patient

s ° .

Sternotomy
Trolley

Six key roles in the cardiac arrest: Fig 3. Recommended emergency restemotomy sel.

1. External cardiac massage
2. Airway and breathing
3. Defibrillation
4. Team leader
5. Drugs and syringe drivers
6. ICU co-ordinator
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Epinefrin ?
 Geri dondurulebilir nedenler giderildiginde, spontan dolasimi yeniden

saglanan hastalarda; siddetli hipertansiyon, aritmi ve ciddi kanama gelismesi
riski yaratmaktadir

e Kullanimini deneyimli bir klinisyen tarafindan vy
arrest sirasinda tam doz epinefrin uygulanmasi onerilmemektedir (Sinif I

[zarar], Duizey C)

nlendirilmedikce kardi1yak
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A Randomized Trial of Epinephrine in Out-of-Hospital
Cardiac Arrest

S.D. Perkins, . )i, <. Deakinm, T. Quinnm, J.P. Nolanmn, €. S« omparin, S. Regarn, J]. Long,. A. Slowther, H. Pocock,
J.J.MM. Black, F. Moore, R.T. Fothergill, N. Rees, L. O'Shea, M. Docherty, |l. Gunson, K. Han, K. Charltomn, J. Finn,
S. Petrou, N. Stallard, S. Gates, and R. Lall, for the PARAMEDIC2Z Collaborators

Table 2. Intervals between Key Events and Initial Response to Resuscitation.®

rine Placebo
Variable (N =4015) (N =3999)
Y Interval between emergency call and ambulance arrival at scene
PA RA IVI E D I C2 No. of patients in analysis 4015 3999
Median (IQR) — mint 6.7 (4.3-9.7) 6.6 (4.2-9.6)

Interval between emergency call and administration of trial agent

L] L] L]
* Epinefrin ile spontan dolagimin o
Median (IQR) — min{ 21.5 (16.0-27.3) 21.1 (16.1-27.4)
Interval between ambulance arrival at scene and departure

geri dondugu hasta sayisinda

Mean — min 50.1=218 445=183

(o) 1 (o) lnlervalal:::,v;::cn ambulance departure from scene and hospital
artis (%36'ya karsi %11)

No. of patients in analysis

Mean — min 129=93 124=89
Sa pta n m I stl r Median interval between initiation of advanced life support and 47.5 (35.1-64.0) 43.1 (33.5-56.1)
— Sessadan LOB — g
Return of spontaneous circulation — no. (9%)
. Yes 1457 (36.3) 468 (11.7)
* Hastaneye sevk edilen hasta e 2518 62
Missing data 40 (1.0) 39 (1.0)
0 ! k o e —
sayisinda da (%50'ye karsi %30 —
No 1974 (49.2) 2772 (69.3)
a rt I § i Z I e n m i§ti r Declaration of death by emergency department staff — no. (96)
Yes 988 (24.6) 689 (17.2)
No 614 (15.3) 290 (7.3)
Not applicable because not transported 1974 (49.2) 2772 (69.3)
Missing data 439 (10.9) 248 (6.2)

* Plus—-minus values are means =SD. IQR denotes interquartile range.
T Among cardiac arrests that were witnessed by paramedics, the interval between the emergency call and the cardiac
event was considered to be O minutes
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A Randomized Trial of Epinephrine in Out-of-Hospital
Cardiac Arrest
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Figure 2. Survival with a Favorable Meurologic Outcome at Hospital
Discharge.

Shown is the distribution of patients” scores on the modified Rankin scale,
which ranges from 0 (no symptoms) to 6 (death). Survival until hospital
discharge with a favorable neurologic outcome, as indicated by a score
of 3 or less on the modified Rankin scale, occurred in 87 of 4007 patients
(2.296) in the epinephrine group and in 74 of 3994 patients (1.9%5) in the
placeba group. Howewver, severe neurologic impairment (a score of 4 or 5)
was more frequent in the epinephrine group than in the placebo group

(39 of 126 patients [31.096] vs. 16 of 90 patients [17.8926]). The patients who
died before hospital discharge are indicated by a score of 6 on the scale.
The data are presented on a log;g scale of the percentages of patients in
each group.
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* Siddetli nérolojik bozuklugu olan
hasta sayisi epinefrin grubunda
%31 iken kontrol grubunda %18
olumlu nérolojik sonuc ile
sagkalim acisindan negatif
korelasyona sahiptir (%2.2'ye
karsi %1.9)

* Epinefrin uygulamasinin yalnizca
ciddi norolojik sekel ile hayatta
kalan hastalarin oranini arttirdigi
sonucuna varimistir



INVITED EXPERT OPINION

Results of the PARAMEDIC-2 trial
and how they relate to
resuscitation after cardiac surgery

~/

Joel Dunning, MD., PhD. and Jason Trevis, MD 2020

Epinefrinin, arrest veya peri-arrest durumunda faydali
olabilecegini ve ayrica daha kicluk dozlarda (50 - 300 mikrogram)
glvenle kullanilabilecegini kabul edilmektedir

Ancak kalp cerrahisi sonrasi gerceklesen arrestlerde kullanimi
konusunda deneyimli klinisyenler tarafindan uygulanmasi ve
rutin arrest protokoliine dahil edilmemesini 6nerilmektedir



Minimal invaziv cerrahi

* Minimal invaziv cerrahi sonrasi
arrest olan hastalarda, protokol
uygulandiktan sonra sadece
sternotomi konusunda egitimli
cerrahlar tarafindan tam bir
sternotomi ya,ollabilir, kabul
edilebilir bir alternatif ECMO'dur
(Sinif 11A, Seviye C)

e Cerrahlarin yazili bir protokol
aracihgiyla, kardiyak arrest
sirasinda YBU ekibini tedavi
konusundaki tercihleri hakkinda
bilgilendirmeleri gerektigi
onerilmektedir




Intraaortik balon pompasi e
Bir IABP'nin varligi resusitatif protokoll karmasiklastirabilir;
ancak, dogru sekilde kullanildiginda, internal kardiyak
masaj veya ECMO baslatilana kadar mekanik dolasim
destegi saglayabilmektedir

e Resusitasyon sirasinda hastada IABP varsa
basing tetikleme moduna ( 1:1)
ayarlanmalidir (Sinif 11A, Seviye C)

e NEA ve pacing uygulanan
bir asistoli ritminde
pulsasyon olusur

e Ortaya cikan arteriyel

dalga formu, yanlis bir * Kalp masajsiz dnemli bir siire varsa,
sekilde CO oldugunu masaja yeniden baslayana kadar 100 / dk
disundirebilir hizinda internal moda degistirilmelidir

(Sinif 1A, Seviye C)



Ventrikuler asist device
e Kardiyak arresti tanimak

* Eksternal kardiyak kompresyonlarini

gerceklestirmek =

e Bir arrestin mekanik arizadan kaynaklanabilecegi oldukca karmasik
durumlardir

 Cogu non- pulsatif ve strekli akim

* Invaziv monitorizasyon uygulanan hastada, arteriyel basin¢ degeri,
santral vendz basing degeri ile ayni ise arrest olarak kabul edilmelidir

 Ekokardiyografi, Doppler USG anlamli perflizyon olup olmadiginin
tanisinda yardimci olabilir
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* Eksternal kardiyak kompresyon uygulanmasi sirasinda dekanutlasyon
riski g6z onunde bulundurulmalidir

 Ventrikiler destek cihazina zarar vermeden basarili ECM nin
uygulandigi olgular da bildirilmistir
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CLINICAL STATEMENTS AND GUIDELINES

Cardiopulmonary Resuscitation in Adults and Children
With Mechanical Circulatory Support: A Scientific
Statement From the American Heart Association

Assist wventilation if necessary
and assess perfusion
- MNMormal skin color and temperature?
- MNormal capillary refill?

Assess and treat Yeos l No Assess LVAD function
non-LWAD causes for altered — Adequate perfusion? - e Look/listen for alarms
mental status, such as = Listen for LAVAD hum
- Hypoxia
- Blood glucose
- Overdose
- Stroke Yes

MAPRP =50 mm Hg and/or n o
F'Ercoz =20 mm Hg 7 LWvVAD functioning?
l No

Attempt to restart L\VAD
= Driveline connected?
= Power source connected?
-

Need to replace system
controller?

i

LvAaD restarted?

Yes

Perform MNo
external chest
compressions

Do not perform
external chest
compressions

Yes

w

Follow local EMS |
and ACLS protocols )

.

Notify VAD center
and/or medical control “The PETCO, cutoff of =20 mm Hg should be used only when an ET tube or tracheostomy
and transport is used to ventilate the patient. Use of a supraglottic (eg, King) airway results in a falsely
elevated PETCO, value.

-

Figure 6. Algorithm showing response to a patient with a left ventricular assist device (LVAD) with unrespon-

siveness or other altered mental status.
ACLS indicates advanced cardiovascular life support; EMS, emergency medical services; ET, endotracheal tube; MAP, mean

arterial pressure; PeTco,, partial pressure of end-tidal carbon dioxide; and VAD, ventricular assist device.



Ekstrakorporeal Kardiyopulmoner Resusitasyon

e Standart resusitasyon prosedirlerine direncli post-kardiyak cerrahi
hastalarinda ECMO vya da kardiyopulmoner bypass kullanimi sonuclari
iyilestirebilmektedir

 Ozellikle minimal invaziv cerrahi gecirmis hastalarda ve daha 6nce kardiyak
cerrahi gecirmis hastalarin nerilmektedir

* Ekstrakorporeal membran oksijenasyonunun (ECMO) hizli baslatilmasi, hizli
konuslandirmasi imkani varsa kalp cerrahisi yogun bakim Unitelerinde
gerceklesen arrest yonetiminde kabul edilebilir bir alternatiftir




Use crystalloids to

correct hypovolaemia

Targets:

Pa0, 10-13 kPa,
Sa0, 94-98%
PaCO, 4.5-6 kPa
Use TV of 6-8 mi/kg

Target:

MAP > 65 mmHg
Decreasing or
normal lactate
Urinary output

> 0.5 mi/kg/h

Fig. 3 - Haemodynamic, oxygenation and ventilation targets.
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GUIDELINES

2021

ICU management
Temperature control: constant temperature 32°C - 36°C for 2 24h;
prevent fever for at least 72h
Maintain normoxia and normocapnia; protective ventilation
Avoid hypotension
Echocardiography

Maintain normoglycaemia
Diagnose/treat seizures (EEG, sedation, anti-epileptic drugs)
Delay prognostication for at least 72h



Sonuc

* Yogun bakimda kardiyak cerrahi sonrasi gerceklesen kardiyak arrest
protokole dayali yonetildiginde, sagkalim oranlarini arttirmaktadir

* Oldukca spesifik yonetim gerektiren bu hastalarin yonetiminde
algoritmalarin izlenmesi onemlidir

 Multidisipliner yaklasim ve ekip Uyeleri arasinda uyum, iletisim ve
isbirligi gerektirmektedir

* Her merkezin kendi deneyimleri ve alt yapilari dogrultusunda arrest
olan hastalara vyaklasim acisindan bir arrest yonetim planlani
olusturmasi basari sansini arttiracaktir
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Egfer gerekliyse ventilasyonu ve
perfuzyonu destekle

-normal cilt rengi ve 151517

¥

Lokal acil servis ve
ACLS protokollerini 1zle

VAD merkezini ve/veya medikal kontrol
ve transport merkezini haberdar et

-normal kapiller geri dolum?
Degigmig mental . LVAD fonksiyonunu
duruma sebep olan Yeterli perfizyon? - degerlendir ’
LVAD dis1 nedenleri )
belirle ve tedavi et -alarmlan dinle ve bak
Om: -LVAD ugultusu igin dinle
-kan geken
-overdoz MAP>50 mmHg ve /veya _] LVAD fonksiyonu? l
_strok PETCO2>20 mmHg.?
LVAD yj vemuden baglatmayi
dene
-aktarma organlan bagh m?
-glic kaynags bagli mi?
-s§stem Kontroloriiniin
degistirilmesi gerekir mi?
Eksternal gofus Ekstemnal gogus - J'
basilarina basilarina basla -—LLVAD yeniden baglaulds mu?
baslaMa,

Assess and treat

Follow local EMS |

Assist ventilation if necessary
and assess perfusion
= Mormal skin color and temperature?
= NMormal capillary refill?

l

Yes M
non-LVAD causes for altered - Adequate perfusion? @
mental status, such as
* Hypoxia
= Blood glucose
» Owverdose
= Stroke
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Yes No
Do not perform Perform No
external chest external chest
compressions compressions
L 3 )

Assess LVAD function
* Lookflisten for alarms
+ Listen for LVAD hum

L

LVAD functioning? >

[ ne

Attempt to restart LVAD
+= Driveline connected?
* Power source connected?
* Need to replace system
controller?
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v

LVAD restarted?

Yes

and ACLS protocols /]

.

Maotify VAD center
and/or medical control
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N

“The PETCO, cutoff of =20 mm Hg should be used only when an ET tube or tracheostomy
is used to ventilate the patient. Use of a supraglottic (eg, King) airway results in a falsely

elevated PETCO, value,

-

Figure 6. Algorithm showing response to a patient with a left ventricular assist device (LVAD) with unrespon-
siveness or other altered mental status.
ACLS indicates advanced cardiovascular life support; EMS, emergency medical services; ET, endotracheal tube; MAP, mean
arterial pressure; PeTco,, partial pressure of endtidal carbon dioxide, and VAD, ventricular assist device.




