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Chapter 23
Complications of Myocardial Infarction 
and Cardiovascular Emergencies

Nai-Lun Chang and Adam S. Budzikowski

 Complications of Myocardial Infarction

 1. Mortality rates due to complications of acute myocardial infarctions (AMIs) have 
been trending downward in recent years. With early reperfusion strategies and 
optimized medical therapy, early recognition and intervention are crucial [1, 2].

 2. Complications can be separated into three main categories—arrhythmic, inflam-
matory, and mechanical.

 3. Arrhythmic complications:
 (a) Common complications after acute MI.
 (b) Extensive MI with left ventricular (LV) failure.

• Often improves with afterload reduction and treatment of pulmonary vas-
cular congestion

 (c) Supraventricular tachyarrhythmias:
• Triggered by excessive sympathetic activation.
• Persistent sinus tachycardia.

 (d) Atrial fibrillation/atrial flutter:
• The incidence rate of atrial fibrillation is 10–15% among patients who 

have AMIs.
• Higher risk of heart failure (HF), stroke, shock, and mortality.
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• Rate versus rhythm control:
 – For patients with hemodynamic instability, immediate synchronized 

electrical cardioversion of 200 Joules is indicated. If AF does not 
respond to cardioversion, IV amiodarone can be used.

 – For patients who do not have hypotension, beta-blockers or calcium 
channel blockers can be used if no other contraindications.

 – Digoxin as an adjunct for rate control in patients with reduced LV 
systolic function or HF.

 – Indications/contraindications of anticoagulation should be 
considered.

 (e) Bradyarrhythmias and intraventricular conduction defects:
• Transient.
• May occur immediately post reperfusion.
• High-degree atrioventricular (AV) block and persistent bundle branch 

block are strong predictors of cardiac death in the setting of MI [3].
• Extensive anterior and inferior MI may cause bundle branch block and 

AV blocks.
• Idioventricular rhythm is suggestive of reperfusion, albeit not sensitive or 

specific.
• Temporary transvenous pacemaker (TVP) needed, if:

 – Symptomatic bradycardia unresponsive in medical therapy (Class I).
 – High-grade AV blocks (second or third AVB), whether patient symp-

tomatic or not.
 – New bundle branch (persistent or alternating) or bifascicular block for 

anterior or lateral MI [4].
 – Alternating BBB.

• Indications for permanent pacemaker:
 – Persistent high-degree AV block, with or without bundle branch block 

(Class I; LOE B, C) [4], even if patient is asymptomatic.
 (f) Ventricular arrhythmias—ventricular fibrillation (VF) and ventricular tachy-

cardia (VT) (see also Fig. 23.1):
• Most commonly occur during the first 48 h post-STEMI.

 – Polymorphic VT is associated with recurrent myocardial ischemia [5].
• VTs that occur post initial 48 h or in context of cardiogenic shock have 

poor prognosis:
 – Associated with depressed LV function and myocardial scar.
 – Need to rule out recurrent ischemia.

• Non-sustained VT:
 – Start beta-blocker, if no contraindications.

• Sustained VT is defined as three or more consecutive premature ventricu-
lar contractions (PVCs) at a rate > 100 bpm and lasting >30 s or PVCs 
causing hemodynamic compromise.

• Ventricular fibrillation:
 – Emergent defibrillation.
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• Prevention of VF or VT is focused on electrolyte abnormality correction 
and revascularization for recurrent ischemia.

• Acute treatment in the setting of hemodynamic instability:
 – DCCV + IV amiodarone or lidocaine.
 – Revascularization if due to recurrent ischemia (recurrent angina ± new 

ECG changes).
 – Replete electrolytes (Keep K > 4 mEq/L and Mg > 2 mg/dL).

• Prophylactic suppression of premature ventricular contraction with lido-
caine is not recommended, as it elevates risk of excess mortality by fatal 
bradycardia [4, 6, 7].

• Implantable cardioverter-defibrillator (ICD):
 – Not recommended in the setting of acute MI.
 – Current guidelines recommend deferring ICD implantation for at least 

40 days following MI [8].

Assess appropriateness for clinical condition.
Heart rate typically <50/min if bradyarrhythmia.
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Atropine IV dose:

Dopamine IV infusion:

Epinephrine IV infusion:Consider:

Dopamine infusion

Epinephrine infusion

If atropine ineffective:
Transcutaneous pacing
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Expert consultation
Transvenous pacing

Doses/Details

First dose: 0.5 mg bolus.
Repeat every 3-5 minutes.
Maximum: 3 mg.

Usual infusion rate is
2-20 mcg/kg per minute.
Titrate to patient response;
taper slowly.

2-10 mcg per minute
infusion. Titrate to patient 
response.© 2015 American Heart Association

Fig. 23.1 Adult tachycardia (with pulse). Reprinted with permission from [34]
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 – Overall mortality was not improved with early, prophylactic ICD ther-
apy [9].

 – However, ICD therapy is indicated before discharge in patients who 
develop sustained VT/VF more than 48 h after STEMI, provided the 
arrhythmia is not due to transient or reversible ischemia, reinfarction, 
or metabolic abnormalities.

• LifeVest® (ZOLL, Pittsburgh, PA, USA) [10–13]:
 – Wearable external defibrillator that provides continuous protection for 

patients with elevated risk for sudden cardiac death
 – Indications:

Serves as a bridge to cardiac transplantation or ICD placement.
Early post-MI patients with markedly reduced LV function.
Infected ICDs awaiting for device reimplantation.
New-onset nonischemic cardiomyopathy with severe LV dysfunction 
during a trial of optimization of medical therapy.

 4. Inflammatory:
 (a) Early pericarditis (2–4 days post MI):

• Usually with extensive or anterior MI.
• Pericardial rubs on physical exam.
• EKG showing diffuse concave ST elevations with PR depressions.
• Small pericardial effusion may be present on transthoracic echocardio-

gram (TTE).
 (b) Late pericarditis/Dressler’s syndrome (weeks post MI):

• Autoimmune reaction.
 (c) Treatment [4, 14]:

• High-dose aspirin (Class I).
• Adjunct colchicine, acetaminophen, or opioids may be useful (Class IIb).
• Avoid NSAID and steroids (Class III).

 (d) Mechanical complications:
• With early reperfusion strategy, the incidence of mechanical complica-

tions after acute myocardial infarction has declined. However, rapid dete-
rioration of a patient’s clinical status with new physiological exam 
findings should raise suspicion of mechanical complications and call for 
urgent diagnosis and surgical intervention [15].

• Urgent echocardiography with color-flow Doppler is used as the initial 
diagnostic modality in the diagnosis and differentiation of the 
conditions.

• Preoperative optimization, with an intra-aortic balloon pump and vasodi-
lators, may help to reduce the afterload on the compromised ventricle 
following AMI.  It may improve cardiac output in the short term but 
should not delay expedient surgical intervention in the setting of acute 
mitral regurgitation (MR).

• Surgical intervention remains the mainstay of treatment in patients with 
mechanical complications of AMI, with dismal outcomes for patients 
treated medically.
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 (e) Rupture of LV free wall:
• A serious complication of ST-elevation myocardial infarction with very 

high mortality rate [16]. The SHOCK registry showed that mortality with 
free wall rupture was over 60% [17].

• It occurs in 0.5% of patients post MI.
• Occurs most often in anterior or transmural MI, elderly, and female 

patients.
• Signs and symptoms:

 – Recurrent chest pain with sudden hemodynamic collapse.
 – Patients may show signs of cardiac tamponade.

• Physical findings: diminished heart sounds, new murmurs, pulsus para-
doxus, and jugular venous distention may be found.

• Diagnostics:
 – Urgent bedside echocardiography.
 – Right heart catheterization may show equalization of chamber pres-

sures (right atrial, right ventricular diastolic, pulmonary wedge, and 
pulmonary arterial pressures) consistent with cardiac tamponade.

• Management: aggressive supportive care while waiting for cardiac sur-
gery for emergent repair.

 (f) Ventricular septum rupture (VSR):
• 1–2% of patients following AMI and usually between 3 and 5 days after 

AMI [15].
• Often in elderly, female, and hypertensive patients with poor collaterals 

to the infarcted area and in patients with delayed or lack of perfusion 
therapy.

• Sign, symptoms, and physical findings:
 – Sudden onset of heart failure or shock with new loud harsh holosys-

tolic murmur, which is heard loudest at the left sternal edge, associated 
with a parasternal thrill.

 – The differential is acute mitral regurgitation secondary to papillary 
muscle rupture.

• Diagnostics:
 – ECG may show intra- or infranodal conduction abnormalities.
 – Transthoracic echocardiogram (TTE) to assess defect size and magni-

tude of shunt.
• Management:

 – Pressors, inotropes, and vasodilator agents.
 – Intra-aortic balloon pump (IABP) may be needed as a bridge to surgi-

cal repair [4].
 – Emergent surgical repair is necessary, even if patient is hemodynami-

cally stable (Class I).
 (g) Acute mitral regurgitation (MR) post MI:

• A life-threatening complication with a poor prognosis.
• High index of suspicion is needed if patient becomes hemodynamically 

unstable post MI.
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• Incidence rate ranges from 3% [18] up to 39% [17].
• Occurs either from papillary muscle rupture or ischemic LV remodeling 

(functional ischemic MR) that restricts the posterior leaflet.
• Papillary muscle rupture resulting in MR occurs within 2–7 days of MI 

and occurs in 0.25% of patients following MI.
• The posteromedial muscle is affected more often than the anterolateral 

papillary muscle.
• Signs and symptoms:

 – Variable
 – May present as sudden pulmonary edema, with or without shock

• Physical findings: new systolic murmur. However, due to rapid equaliza-
tion of pressure between the left atrium (LA) and left ventricle (LV), 
murmur may not be audible.

• Diagnostics:
 – CXR showing pulmonary edema.
 – TTE showing severe MR with flail leaflet.

• Management:
 – Medical therapy ± IABP support, to reduce afterload and increase for-

ward volume and output, while waiting for urgent surgical repair.
 – Valve replacement, rather than repair, is necessary and required.

 (h) Left ventricular aneurysm (LVA):
• Defined as a localized area of myocardium with abnormal outward bulg-

ing and deformation during both systole and diastole.
• The rate of LVA after AMI is approximately 3–15%.
• Signs and symptoms: severe LV dysfunction, leading to heart failure and 

cardiogenic shock if aneurysm is large.
• Diagnostics:

 – ECG showing persistent ST elevation after AMI that appears in the 
same leads as those showing the acute infarct.

 – TTE showing wide neck aneurysmal and dyskinetic segments, 
“smoke,” and possible mural thrombus.

• Management:
 – IV vasodilators ± IABP for acute left ventricular failure.
 – Optimized medical therapy for chronic heart failure.
 – Surgical correction may be considered if heart failure is refractory to 

medical therapy or there is development of ventricular arrhythmia.
 (i) LV pseudoaneurysm:

 – Contained myocardial rupture or perforation.
 – High mortality rate [19].
 – Usually with inferior MI—proximal RCA occlusion with impaired 

flow to RV marginal branch.
• Signs and symptoms:

 – May be asymptomatic.
 – Variable (e.g., chest discomfort, dyspnea, etc.).
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• Diagnostics:
 – ECG showing persistent ST elevations.
 – TTE showing a narrow neck pouching.
 – Ventriculogram on the left heart.

• Management:
 – Surgical correction recommended, despite symptomatology or size of 

the pseudoaneurysm, to prevent spontaneous rupture.
 (j) Left ventricular mural thrombus (LVMT):

• Develops after anterior infarcts of the LV wall.
• Incidence ranges from 20 to 40% [20].
• Anticoagulation with warfarin for mural thrombus and embolization 

(Class I):
 – Target INR 2–3.
 – In addition to dual antiplatelet therapy (DAPT).

 (k) Cardiogenic shock (CS):
• Cardiogenic shock remains a leading cause of mortality in the setting of 

an acute myocardial infarction, due to end organ failure [21].
 – Criteria:
SBP <80–90 mmHg
Pulmonary congestion
Signs of low peripheral perfusion in the setting of severely depressed 

cardiac index <2.2  L/min (m2) with support or <1.8  L/min (m2) 
without support

Elevated left ventricular filling pressures (pulmonary capillary wedge 
pressure >15–18 mmHg) [22, 23]

 – Risk factors:
Elderly (>70 years of age)
Female
Multivessel coronary artery disease
Extensive LV infarct, especially anterior MI
ST elevation MI with new LBBB
Prior history of CAD and HF

 – Causes [17]:
Left (79%) or right ventricular failure (3%)
Mechanical complications of acute MI (~12%)
Iatrogenic (e.g., medication overdose)
Ventricular outflow tract obstruction
Cardiac tamponade
Arrhythmia induced

 – Signs and symptoms:
Variable (hypotension, altered mental status, dyspnea, oliguria, etc.)
Right ventricle (RV)-related shock: high jugular venous pulse (JVP) 

and clear lungs
Left ventricle-related shock: high JVP with pulmonary edema
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 – Physical exam:
Cold, mottled skin
Faint and rapid peripheral pulses
Jugular venous distension
Rales
Distant heart sounds
Additional heart sounds (S3 or S4)

 – Diagnostics:
Urgent echo to evaluate the cause of CS and to rule out tamponade and 

other mechanical complications of MI
Pulmonary artery catheter (Swan-Ganz): diagnose and guide the shock 

therapy (monitor the pulmonary capillary pressure and the cardiac 
output)

• Management:
 – Early revascularization has survival benefit in patients with cardio-

genic shock [24].
 – 2013 ACCF/AHA guidelines [4]:

Emergent revascularization with either PCI or CABG is preferred 
(Class I).

If patient is not a candidate for PCI or CABG, fibrinolytic therapy 
should be used if not contraindicated (Class I).

Medical support with pressors and inotropes should be guided by 
hemodynamic monitoring and individualized as per clinical 
scenario.

The use of mechanical hemodynamic support, such as intra-aortic bal-
loon pump (IABP), may be helpful in patients who are unstable 
despite medical therapy (Class IIa). Alternative ventricular devices 
may also be considered (Class IIb).

 – 2016 ESC guidelines [25]:
In contrast, the use of IABP as a routine management is not recom-

mended (Class III).
Volume support with bolus of normal saline or lactated Ringer’s is 

first-line treatment, if patient has no signs of fluid overload (Class I).
Norepinephrine is the preferred vasopressor over dopamine, in the set-

ting of persistent hypotension (Class IIb).
Dobutamine to augment cardiac output (Class IIb).

 – Medical therapy:
Vasodilators (e.g., nitroprusside and nitroglycerin) have limited roles 

in cardiogenic shock due to their hypotensive effect.
Vasopressors to maintain arterial pressure (mean arterial pressure 

60–65 mmHg) for adequate end organ perfusion:
Norepinephrine (0.2–3 μg/kg/min)

First-line agent [26]
Potent alpha and mild beta 1 agonist
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Dopamine (3–20 mcg/kg/min)
At low dose, acts on dopaminergic receptors producing renal 

vasodilation
At higher dose, works on beta 1, dopaminergic, and alpha 

receptors
High life ~2 min

Epinephrine (0.05–1 mcg/kg/min)
Nonspecific adrenergic agonist
Potent inotrope and chronotrope
Associated with a higher rate of lactic acidosis, tachycardia, and 

arrhythmia [27]
Phenylephrine (0.5–15 mcg/kg/min)

Alpha-adrenergic agonist
Generally avoided in cardiogenic shock, since it increases afterload 

without augmenting cardiac contractility [27, 28]
Inotropes for severe LV dysfunction (low cardiac output):
Dobutamine (2.5–40 mcg/kg/min)

Strong beta 1 and weaker beta 2 and alpha 1 agonist
Has vasodilator and inotropic effect
Half-life ~2 min

Milrinone (50  mcg/kg bolus followed by 0.375–0.75  mcg/kg/min 
infusion)
Phosphodiesterase inhibitor
Direct vasodilator and positive inotrope (weak chronotrope)
Marked hypotensive effect
Long half-life ~2.5 h
Dose reduction by 50% in patients with renal failure
Avoid when systolic pressure <90 mmHg

 – Mechanical circulatory support (MCS) [23, 29]:
Early intervention with MCS may be considered in refractory shock.
Percutaneous circulatory assist devices, such as the Impella (Abiomed) 

and TandemHeart, are superior to medical therapy alone.
Consider venoarterial extracorporeal membrane oxygenation (ECMO) 

as preferred temporary MCS, for patients with defective gas 
exchange who will not rapidly improve with another MCS device.

Used as a bridge for heart transplant [30].
 – The 2017 CULPRIT-SHOCK trial [31] showed that in patients with 

acute MI and cardiogenic shock showing multivessel disease on a car-
diac angiogram, percutaneous coronary intervention to culprit lesion 
alone was superior to multivessel intervention.
This is in contrast to the current guideline [32], which recommends mul-

tivessel revascularization, if there is no contraindication (Class IIb).
In an older study from 2004, multivessel PCI in the setting of acute MI 

results in higher complication rate [33].
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 Bradycardia (Fig. 23.2)

 1. Defined as heart rate < 60 bpm with symptoms (e.g., dyspnea, altered mental 
status, chest discomfort, etc.)

 2. Evaluate for potential causes:

 (a) Iatrogenic
• Medications (e.g., overdose of AV nodal block agents, digoxin toxicity, 

opioid overdose, etc.)
 – Digoxin/digitalis (cardiac glycoside).
 – AV node conduction suppression.
 – Increase of vagal tone.
 – Metabolized by the liver.
 – Half-life ~1–5 days.
 – Not dialyzable.
 – Toxicity associated with level > 2 ng/mL; however symptoms may 

occur at lower levels.

Assess appropriateness for clinical condition.
Heart rate typically ³150/min if tachyarrhythmia.

Identify and treat underlying cause

Maintain patent airway; assist breathing as necessary
Oxygen (if hypoxemic)
Cardiac monitor to identify rhythm; monitor blood
pressure and oximetry

Hypotension?
Acutely altered mental status? Consider sedation

Consider antiarrhythmic infusion
Consider expert consultation

Consider adenosine only if
regular and monomorphic

IV access and 12-lead ECG
if available

If regular narrow complex,
consider adenosine

Sign of shocks?
Ischemic chest discomfort?
Acute heart failure?

³0.12 second

IV access and 12-lead ECG if available
Vagal maneuvers

© 2015 American Heart Association
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Procainamide IV dose:

Amiodarone IV dose:

Sotalol IV dose:

Initial recommended doses:

First dose: 6 mg rapid IV push;
follow with NS flush.
Second dose: 12 mg if required.

20-50 mg-min until arrhythmia
suppressed, hypotension ensues,
QRS duration increases >50%, or
maximum dose 17 mg/kg given.
Maintenance infusion: 1-4 mg/min.
Avoid if prolonged QT or CHF.

First dose: 150 mg over 10 minutes.
Repeat as needed if VT recurs.
Follow by maintenance infusion of
1 mg/min for first 6 hours.

100 mg (1.5 mg/kg) over 5 minutes.
Avoid if prolonged QT.

Narrow regular: 50-100 J
Narrow irregular: 120-200 J
biphasic or 200 J monophasic
Wide regular: 100 J
Wide regular: defibrillation
dose (not synchronized)

Synchronized cardioversion

Doses/Details

Adenosine IV dose:

Antiarrhythmic Infusions for
stable Wide-QRS Tachycardia

Wide QRS?

•
•

•
•

Fig. 23.2 ACLS treatment of bradycardia. Reprinted with permission from [34]
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 – Variable symptoms: nausea, blurry vision, palpitations, altered men-
tal status, GI distress, syncope.

 – EKG can show sagging ST depression and T wave (digoxin effect). 
It just indicates that patient is on digoxin and is not a marker of 
digoxin toxicity.

 – Multitude of ECG changes, such as bradyarrhythmias, AV blocks 
(first, second, or third), premature ventricular contractions, ventricu-
lar tachycardia (bidirectional), slow atrial fibrillation/flutter, parox-
ysmal atrial tachycardia with AV block, bidirectional ventricular 
tachycardia, etc.

• Management of digoxin toxicity:
 – Discontinuation of digoxin, correction of electrolyte imbalance.
 – Digoxin digoxin-specific antibody fragments are used to treat sig-

nificant dysrhythmia from digitalis toxicity. The decision to use 
digoxin-specific antibody fragments is not dependent on the serum 
digoxin concentration.

 (b) Electrolyte abnormalities:
• Hyperkalemia:

 – Hyperkalemia is defined as a potassium level >5.5 mEq/L.
 – Moderate hyperkalemia is a serum potassium >6.0 mEq/L.
 – Severe hyperkalemia is a serum potassium >7.0 mEq/L.
 – EKG changes: peaked T waves, widening and flattening of P wave, 

PR prolongation, QRS prolongation. With higher potassium level 
(>8.0  mEq/L), the progressively widened QRS eventually merges 
with the T wave, forming a sine wave pattern. Ventricular fibrillation 
or asystole follows.

• Treatment:
 – IV calcium.
 – IV insulin with glucose.
 – Consider beta-adrenergic agonist therapy (e.g., nebulized 

albuterol).
 – Therapy to remove excess potassium (diuretics, kayexalate, dialysis).

 (c) Heart blocks:
• First-degree AV block = prolonged PR interval (>0.2 s)

 – Usually asymptomatic and does not cause hemodynamic instability
 – If isolated, does not require any specific treatment

• Second-degree AV block:
 – Mobitz I (Wenckebach) = progressive PR interval prolongation fol-

lowed by non-conducted P wave
Rarely causes hemodynamic instability.
Low risk of progressing to complete heart block (provided QRS is 

narrow).
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If asymptomatic, no specific treatment required. Decrease or avoid 
use of AV node-blocking drugs.

If symptomatic, there is usually improvement after addressing the 
underlying issue, and pacemaker may be indicated as well.

 – Mobitz II = non-conducted P wave without progressive prolongation 
of PR interval
More likely to cause symptoms (most often syncope) and hemody-

namic instability, which may occur spontaneously.
High risk of progression to complete heart block or sudden cardiac 

death.
Emergent need for pacing may be indicated if symptomatic and/or 

hemodynamically unstable.
Avoid drugs that can cause bradycardia, keep electrolyte levels 

within normal, and evaluate/treat any underlying disorder.
• Third-degree AV block = AV dissociation

 – Often, not always, accompanied by hemodynamic instability and/or 
symptoms, including syncope, altered mental status, hypotension, 
and sudden cardiac death.

 – Usually requires temporary pacing (particularly in patients with 
wide complex escape) (until permanent pacemaker can be placed or 
underlying condition is addressed).

 – Isoproterenol may be attempted to accelerate a ventricular escape 
rhythm, however with a low probability for efficacy.

 – In certain situations, a dopamine infusion may be a temporary alter-
native to improve the heart rate.

 – Evaluation and treatment of any underlying disorder are crucial 
(e.g., dialysis for hyperkalemia, antibiotics for Lyme disease, coro-
nary reperfusion for MI).

 Cardiac Arrest (Figs. 23.3, 23.4, and 23.5) [34, 35]

Ventricular fibrillation/pulseless ventricular tachycardia
• Sudden loss of mechanical activity in the heart
• May be multifactorial in etiology (cardiovascular, neurological, inflam-

matory, trauma, metabolic, etc.)
• Basic life support (BLS) and advanced cardiopulmonary life support 

(ACLS) algorithms
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shockable?

Rhythm
shockable?

Rhythm
shockable?

Consider advanced airway,
capnography

Hypovolemia
Hypoxia
Hydrogen ion (acidosis)
Hypo-/hyperkalemia
Hypothermia
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Tamponade, cardiac
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Thrombosis, pulmonary
Thrombosis, coronary

Pulse and blood pressure

Endotracheal intubation or
supragiottic advancd airway

Epinephrine IV/IO does:
1 mg every 3-5 minutes

Biphasic: Manufacturer
recommendation (eg. initial
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use maximum available.
Second and subsequent doses
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doses may be considered.
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Amiodarone IV/IO dose: First
does: 300 mg bolus, Second
does: 150 mg.

Waveform capnography or
capnometry to confirm and
monitor ET Tube placement
Once advanced airway in place,
give 1 breath every 6 seconds
(10 breaths/min) with continuous
chest compreddions

Abrupt sustained increase in
PETCO2 (typically ≥40 mm Hg)
Spontanecus arterial pressure
waves with intra-arterial
monitoring

IV/IO access
CPR 2 min

Epinephrine every 3-5 min
Consider advanced airway,
capnography

Fig. 23.3 Adult cardiac arrest algorithm—2015 update. Reprinted with permission from [34]
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Pulseless electrical activity
• Organized heart rhythm observed on ECG or telemonitor but without a 

detectable pulse
 – Check for underlying causes.
 – Mnemonic of 5  Hs and 5  Ts (hypo-/hyper-kalemia, hypothermia, 

hypoxemia, hypovolemia, hydrogen ion (acidosis) and toxins, tam-
ponade, tension pneumothorax, thrombosis (coronary or pulmonary 
embolism (PE))).

• See AHA BLS/ACLS algorithms, (Figs. 23.3, 23.4, and 23.5) [34, 35].

Asystole
• Absence of any myocardial electrical activity.
• See AHA BLS/ACLS algorithms, (Figs. 23.3, 23.4, and 23.5) [34, 35].

Cardiac tamponade—please refer to Chap. 12 for more in-depth discussion.
Hypertensive emergency—please refer to Chap. 15 for more in-depth 

discussion.
Symptomatic tachyarrhythmia—please refer to Chaps. 17–19 and 21 for more 

in-depth discussion.
Aortic dissection—please refer to Chap. 22 for more in-depth discussion.

Post-Cardiac
Arrest Care

CPR Quality

Push hard (at least 2 inches (5 cm) and fast (100-120min) and allow
complete chest receil.

Give oxygen

2 minutes

Drug Therapy
IV/IO access

Epinephrine every 3-5 minutes
Amiodarone for refractory VF/pVT

Consider Advanced Airway
Quantitative waveform capnography

Treat Reversible Causes

If VF/pVT
shock

Check
Rhythm

Return of Spontaneous
Circulation (ROSC)

Post-Cardiac
Arrest Care

Start CPR

Attach moniter/defibrillator
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Fig. 23.4 Adult cardiac arrest circular algorithm—2015 update. Reprinted with permission from [34]
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