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Section 4. Cardiac arrest in special circumstances

Anatolij Truhlaf®P*, Charles D. Deakin®, Jasmeet Soar9, Gamal Eldin Abbas Khalifa€,
Annette Alfonzof,Joostj.L.M. Bierens?, Guttorm Brattebs", Hermann Brugger!,

Joel Dunning/, Silvija Hunyadi-Anticevi¢¥, Rudolph W. Koster!, David ]. Lockey ™",
Carsten Lott", Peter Paal®P, Gavin D. Perkins %', Claudio Sandroni®, Karl-Christian Thies",
David A. Zideman", Jerry P. Nolan"-", on behalf of the Cardiac arrest in special
circumstances section Collaborators!
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Cardiac Arrest in Special Situations
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AHA 2015 Guidelines

Special Resuscitation Situations

Asthma * Hypothermia
Anaphylaxis * Avalanche
Pregnancy * Drowning

* Trauma
Morbid obesity

* Electric shock/lightening
« PCI

PE

Electrolyte imbalance . Cardiac tamponade

Toxins e Cardiac surgery
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Management of cardiac arrest following cardiac

surgery
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Introduction

m Every year, over patients have cardiac surgery in
some centers in Europe.
m Every year, more than patients undergo cardiac

surgery in the United States at one of approximately
medical centers.

m The of cardiac arrest after cardiac surgery is
around and has reduced

INn recent years.

B The most remarkable statistic regarding these patients is the
relatively with of patients suffering a
cardiac arrest surviving to hospital discharge.
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Introduction

m Superior survival is the high incidence of
for the arrest.

O accounts for the rhythm in
25-50% of cases and, in the intensive care unit (ICU)
setting, this is Immediately identified and treated.

m In addition, account for
many arrests and both conditions may be quickly relieved
by prompt resuscitation and emergency resternotomy where
appropriate.
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Introduction

m Because many patients may potentially be saved by prompt
treatment, must be well In managing cardiac
arrests.

O arrest management has been shown
to halve the time to chest reopening and reduce complications
In the conduct of the resternotomy after cardiac surgery.

m The Committee of the European
Association for Cardio-Thoracic Surgery have published a set
of clear clinical guidelines to apply specifically to resuscitation
after cardiac surgery.
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Ann Thorac Surg STS EXPERT CONSENSUS STATEMENT DUNNING ET AL 1007
2017;103:1005-20 RESUSCITATION AFTER CARDIAC SURGERY

CARDIAC ARREST [/

ventricular asystole or pulseless
fibrillation or severe electrical
tachycardia bradycardia activity

DC shock pEos

(3 attempts) (if wires
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

airway and ventilation

« If ventilated turn FiO2 to 100% and switch off PEEP.

* Change to bag/valve with 100% 02, verify ET tube position and cuff inflation
and listen for breath sounds bilaterally to exclude a pneumothorax or hemothorax.
e |f tension pneumothorax suspected, immediately place large bore cannula in the

2nd rib space anterior mid-clavicular line.

DO NOT GIVE EPINEPHRINE unless a senior doctor advises this.
If an IABP is in place change to pressure trigger.
Do not delay basic life support for defibrillation or pacing for more than one minute.




Airway and Breathing

Recommendations:

Airway and breathing.

Immediately turn the oxygen up to 100%.

For ventilated patients, PEEP should be
removed, and if you are happy to do so, the
ventilator should be disconnected and a bag/
valve used. Listen for breath sounds both sides
and equal chest movement to identify a pneu-
mothorax or a haemothorax if present.

If you suspect atension pneumothorax, place a
large bore needle into the 2nd intercostal
space, anterior mid-clavicular line, followed
either by a chest drain or opening of the pleura
at resternotomy.

If you are happy with the airway and breathing,
the patient may be reconnected to the venti-
lator.
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Medication and shock

Recommendations:

In an established cardiac arrest all infusions
and syringe drivers should be stopped.

If there is concern about awareness then it is
acceptable to continue the sedative infusions.
Otherinfusions can be restarted as required by
the clinical situation.

Recommendation:
Neither adrenaline nor vasopressin should be

given during the cardiac arrest unless directed
by a senior clinician experienced in their use.

Recommendations:

In ventricular fibrillation or pulseless ventricu-
lar tachycardia 3 sequential shocks should be
given without intervening CPR.

In VF or pulseless VT, emergency resternotomy
should be performed after 3 failed attempts at
defibrillation.
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|ABP

Recommendation:

In cardiac arrest with an IABP in place, it should
be set to pressure trigger.

If there is a significant period without massage,
triggering shouldbechangedtointernal atarate
of 100 bpm until massage is recommenced.

Intra Aortic Balloon Pump (IABP)

Indications: : Intra-aortic lnllcmn pump therapy is used

to improve coronary arter

ventricular afterload. A s ‘

has a helium filled balloon is inserted peILlltdlle(Jubl\, into
descending aorta. This catheter is attached to the IABP

which pumps helium into the balloon during ventricular

diastole (thereby increasing myocardial perfusion) draws

back the helium prior to ventricular systole (thereby

ecreasing ventricular qfteﬂm(l) IJ\BP increases

lure, unmhlewhc tm\ angina, 5ep[1c
shoc k mechanical complications 5eu1mhn to AMI,
bridge to ca iac Udllbpl’llltdtlllll valv lll'lI di

Fig 1 Intra Aortic Balloon Pump (IABP)
angioplasty and \-"Eil\-"ll]()pldbt}
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C pressure artifact/positive
overload D plateau pressure

B TAB inflation
E TAB deflation

A fill pressure baseline A
(10-15 MM Hg) F vacuum artifact/negative

undershoot

Fig 2. Normal halloon pressure waveform

Cardiac Arrest:

e Switch to pressure triggering once pump alarms due to loss of ECG rhythm (remember
to select "assist" after changing trigger modes). Reduce the pressure threshold if
balloon fails to pump from pressure trigger (decrease arrows in auxiliary box under
trigger options).

The balloon pump does not need to be disconnected during defibrillation.

If CPR cannot generate a consistent and reliable trigger, then switch to “INTERNAL”
mode which will maintain movement of the IAB and therefore reduce the risk of
thrombus formation.




Rhythm Management

Recommendations:

A precordial thump may be performed if within
10 s of the onset of VF or pulseless VT.

This should not delay cardioversion by defi-
brillation.

Recommendation:

In an arrest after cardiac surgery, external
cardiac massage can be deferred until initial
defibrillation or pacing (as appropriate) have
been attempted, provided this can be done in
less than 1 min.
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Pacemaker Setup

Recommendations:
For asystole or severe bradycardia, connect the

epicardial pacing wires and set to DDD at
90 bpm at the maximum atrial and ventricular

output voltages.

If the rhythm is pulseless electrical activity and
a pacemaker is connected and functioning,
then briefly turn the pacemaker off to exclude
underlying ventricular fibrillation.
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B. Pacemaker paused revealing underlying ventricular fibrillation

Figure 3. Electrocardiogram of arrhythmia with and without
pacemaker artifact.
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SEQUENCE

Call for help

Prep +/-

Recommendations:
Two to three staff members should put on a
gown and gloves as soon as a cardiac arrest is

called, and prepare the emergency resternot-

Gown Glove & Drape [y

Hand washing is not necessary prior to closed-
sleeve donning of gloves.

Scalpel

Heavy needle holder and wire cutter



------

Fig. 3. Small resternotomy set packed with scalpel on top (above) and opened
(below).
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SEQUENCE

* Suction
* Retractor

* Look around

* Defibrillate

* Manual Compression




OPEN COMPRESSIONS

RIGHT HAND
BERIND
AROUND APEX

LEFT HAND
FLAT ON
ANTERIOR
SURFACE




TWO-HANDED INTERNAL CARDIAC MASSAGE AVOIDS PERFORATION OF
RIGHT VENTRICLE BY SURGEON’'S THUMB




One internal paddle is placed on anterior surface and one on
posterior surface of heart




A New Internal Cardiac Massage
Technique

Erkan Kuralay

Suleyman Demirel University, Cardiac Surgery Department, Isparta, Turkey

{

Figure 1. To be able to increase the diastolic blood pressure
sufficiently, in our practice the surgeon grabs the distal part of
ascending aorta between the thumb and index finger of the
left hand and squeezes it during the diastolic time period to
effectively increase the diastolic blood pressure. The patient’s
head is elevated up to 30° to ensure optimal filling of the
ascending aorta by the aid of gravity.




Figure 2. The ascending aorta is released during ventricular
squeezing, and subsequently it is squeezed during the ven-
tricular relaxation (Kuralay technigque).
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1012  STS EXPERT CONSENSUS STATEMENT DUNNING ET AL Ann Thorac Surg
RESUSCITATION AFTER CARDIAC SURGERY 2017;103:1005-20

Six key roles in the cardiac arrest

Syringe Ventilator
Drivers

Sternotomy
Trolley

Six key roles in the cardiac arrest:

1. External cardiac massage
2. Airway and breathing
3. Defibrillation
4. Team leader
5. Drugs and syringe drivers
6. ICU co-ordinator




Recommendation

Recommendations:

Emergency resternotomy should form an inte-
gral part of the cardiac arrest protocol up to the
10th postoperative day.

Beyond the 10th postoperative day, a senior
clinician should decide whether emergency

resternotomy should still be performed.
Emergency resternotomy for internal cardiac
massage should still be considered in prefer-
ence to prolonged external cardiac massage
even If a surgically reversible cause for the
arrest is not suspected.
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Recommendation

Transplant Patients

Patients undergoing heart, heart-lung, or double lung
transplant thruuhh a sternotomy may be resuscitated
using these guidelines. Patients having a transplant pro-
cedure through a clam-shell incision or bilateral thora-
cotomy incisions may have an emergency reopening of
the clam-shell incision using the same indications in this
guideline. Patients with bilateral thoracotomy may need a
sternotomy in case of an arrest. Only a surgeon experi-
enced in this particular approach should perform this
procedure, and local guidelines should be drawn up to
address these issues.




Table Recommendations for management of cardiac arrest: ACLS versus CSU-ALS

ACLS recommendations for arrest CSU-ALS recommendations for
postoperative cardiac surgical arrest

Ventricular fibrillation or pulseless ventricular tachycardia

Immediate external cardiac massage Defibrillate first if available within 1 minute

External cardiac massage — single shock — external cardiac Three stacked shocks before external cardiac massage
massage x 2 minutes before repeating shock

Asystole or profound bradycardia

External cardiac massage — vasopressor DDD pacing at maximum outputs if available
within 1 minute — external cardiac massage

All pulseless cardiac arrests

Epinephrine 1000 pg every 3-5 minutes; vasopressin No epinephrine or vasopressin during arrest
40 units may be used for first or second dose Reduce epinephrine dose to 100 pg prearrest

Use specific roles under direction of team leader Use 6 key roles during arrest management (see Figure 1)

Rapid resternotomy (<5 minutes) if no response to initial therapies

Abbreviations: ACLS, Advanced Cardiac Life Support; CSU-ALS, Cardiac Surgical Unit-Advanced Life Support.
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Everyone can do it !
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The New Sternotomy Manikin

Designed for use with Cardiac Surgery
Advanced Life Support Course training
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The sternotomy manikins Is
constructed from a new Laerdal Little
Anne.

Midline incision has been made
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Under the midline incision the sternal plate has been extensively
modified, with a machined full length sternotomy, 6 wire holes on
each side, riveted elastication above and below the sternotomy to
take a retrator and then the plate has been riveted to the Little Anne
base for stability
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Under the sternal plate is a heart and lung block recreated by 3D
computer modelling from an MRI scan of a mediastinum and the little
Anne, and moulded in red Silastine so that it is sturdy but has some

elasticity for internal massage
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Under the sternal plate is a heart and lung block recreated by 3D
computer modelling from an MRI scan of a mediastinum and the little
Anne, and moulded in red Silastine so that it is sturdy but has some

elasticity for internal massage
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The heart is removable for close up
demonstration of internal massage

~
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Resuscitation After Cardiac Surgery (2010 erc - eacts - AHA Guidiines)
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