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Learning Objectives 

§ Understand the incidence and common 
etiologies that lead to cardiac arrest 
during pregnancy 

§ Describe the important modifications in 
treatment algorithms of cardiac arrest in 
pregnancy 



§ AHA Guidelines 2010 
§  “There are no randomized controlled trials evaluating the 

effect of specialized obstetric resuscitation versus standard 
care in pregnant patients in cardiac arrest.   

  

§  There are reports in the literature of patients not in arrest 
that describe the science behind important physiological 
changes that occur in pregnancy that may influence 
treatment recommendations and guidelines for resuscitation 
from cardiac arrest in pregnancy.” 

 

    

Levels of Evidence for MCA 



MAY 2014 



§  “These recommendations were 
designed to address the operational 
reality of a real event by 
emphasizing team and systems 
strategies, latent systems errors, and 
periodic testing of performance.” 

Why is this Statement Different? 



October 2015 



Background 



Background 

§ Maternal cardiac arrest (MCA) is becoming 
more common and is a potential morbid 
obstetric emergency 

§  Treatment algorithms are modified based 
on both pregnancy and gestational age 

§  Early consideration of how to effect 
cesarean delivery is an important step to 
optimizing outcomes 



Background 

§  Incidence of maternal cardiac arrest is 
increasing 

§ Obstetric healthcare teams lack experience 
given low incidence of ~1:20,000-1:50,000 
(NEW 1:12,000 Admissions) 

§  Standard ACLS courses do not dedicate 
significant time to teaching obstetric specific 
interventions 

       

Lipman, 2010 



Background 

§ ACLS course requirements vary between 
institutions 

§ Knowledge decay shown in OB providers 

§ ACLS course does not address facilities 
issues 

§ Contribute to 75% of poor outcomes 

       



Trends in Incidence 
§  Increasing risk of Severe Maternal Morbidity/

Mortality  

  Complication     % Increase 

§ Acute Renal Failure    351% 

§ Cardiac Arrest     245% 

§ Shock         250% 

§ Sepsis        149% 

§ Blood Transfusion    184% 

§ At least one major complication 113% 
Callaghan, 2012 



Risk Factors/ 
Etiologies 



§  You are having your morning coffee with another 
OB physician and discussing cardiac arrest.  Your 
colleague says that the majority of cases in 
pregnancy are related to use of crack.   

 

§  Your best reply to them is: 
§  No, trauma is much more common 

§  No, AFEs are now the leading cause 

§  Yes, especially in women over the age of 40 

Case Question 



Risk Factors/ Etiologies 

§   Most common causes of MCA: 
§ Maternal cardiac complications   19% 

§ Trauma            20% 

§ Complications of preeclampsia   18% 

§ Amniotic fluid embolism     13% 

§ Toxicity (iatrogenic/drug abuse)     8% 
 

              Einav, 2012 



Prevention 
§  Awareness of patient’s risk factors 

§  Maternal cardiac disease 

§  Risk of hemorrhage 

§  Aggressive treatment of conditions that may deteriorate 
§  Preeclampsia/eclampsia 

§  Hypertension 

§  Hemorrhage/blood product replacement 

§  Low threshold for admission to hospital  
§  Best survival rates when cardiac arrest occurs in hospital 

compared to outside 



Prevention 
§  Should consider 

checklist for risk 
assessment 

§  Score of > 6 
should result in 
ICU notification 



ROSC 
§  Return 

§  Of 

§  Spontaneous 

§  Circulation 

What is….. 



Treatment 
Algorithms: 
Pregnancy specific 

interventions/ 
considerations 

 



Pregnancy-Related Modifications to Cardiac 
Resuscitation 

Immediate request for OB/PEDS support 
•  Preparation for cesarean delivery with delivery within 5 minutes 

Maternal Maneuvers 
•  NO- Chest compressions above center of midpoint of sternum 
•  Left uterine displacement 
•  Removal of fetal monitors prior to defibrillation 

Airway 
•  Early consideration for intubation 
•  Continuous cricoid pressure 
•  Use small ET tube size 



§  A 38 year old G3P2002 at 32 4/7 weeks who was brought in to triage 
complaining of sudden onset dyspnea and chest pain that started 
less than an hour ago. Past medical history is unremarkable. Upon 
initial presentation, she appeared to be in mild discomfort and 
slightly short of breath. Shortly after arrival, she was observed to 
become more agitated and combative and while attempting to 
restrain the patient, she lost consciousness and could not be 
aroused by  verbal commands.  As you check the patient you are 
unable to identify a pulse. 

§  With recognition of maternal cardiac arrest, which of the following 
is/are the primary responsibilities of the first responder? 
§  Activate the maternal cardiac arrest team and document time of onset 

of arrest 

§  Start chest compressions 

§  Start intravenous access and ventilation with 100% oxygen 

Case Question 



Treatment Algorithm  

§  IMMEDIATE ACTIONS: 
§ Call Obstetric Code 

§ Call for Neonatal team (if viable pregnancy) 

§ Begin BLS Immediately 

§ Get Adult code cart & Backboard 

§ Begin preparation for cesarean section 

§ Assign a staff as timekeeper/documentation  

§  BEGIN ACLS ALGORITHMS- PLACE AED 



Treatment Algorithm 

§ CIRCULATION 

§ AIRWAY 

§ BREATHING 

§ DEFIBRILLATE 

§ EXTRACT FETUS 



In Hospital – BLS Steps 



§  What is the best initial patient position to 
decrease aortocaval compression and ensure 
optimal maternal hemodynamics during 
resuscitation efforts of maternal cardiac arrest in 
pregnancy?  

 
§  With elevation of the feet above the level of the heart 

§  Patient supine with manual left uterine displacement 

§  Right lateral decubitus position 

Case Question 



Aortocaval Compression 



2015 AHA STATEMENT 

Left Uterine Displacement 



Treatment Algorithm  
§  CIRCULATION 

§  Left uterine displacement 

§  Chest compressions (100/min) – 5cm depth 

§  IV access above diaphragm (IV or intraosseous) 

§  AIRWAY 
§  Chin lift/jaw thrust / 100% O2 at 10-15L/min 

§  Bag/Mask ventilation 

§ Oral airway or Intubation (ETT vs LMA) 

§  Do NOT interrupt chest compressions (if intubated) 

§  Consider continuous cricoid pressure 

§  Small ETT size 



§  You are 2 minutes into the code and you allow 
your intern to take over chest compressions.  She is 
doing them correctly. 

 

§  Where is the correct placement of the hands for 
chest compression when performing CPR on a 
pregnant patient? 

§  In the same position as the non-pregnant patient 

§  Slightly higher than in the non-pregnant patient 

§  On the lower 1/3 of the sternum 

Case Question 



Chest Compressions 

§  Note higher position of hand placement in 
pregnancy no longer recommended by AHA 

CORRECT 

 Non-Pregnant  Pregnant  



Chest Compressions  



Airway Management 

 Consensus Statement – Society of OB Anesthesia and Perinatology 2014 



§  You have determined that you need 
to defibrillate the patient.  Your nurse 
tells you that there is a fetal scalp 
electrode in place.  What should you 
do? 

§  Defibrillate anyways 

§  Remove the FSE and then perform defibrillation 

§  Perform defibrillation at a lower energy level 

Case Question 



§  The code team has arrived and taken over the 
code.  They note that there is a shockable 
rhythm and ask if it is okay to defibrillate. 

 

§  You tell them: 

§  No, it may cause a lethal fetal arrhythmia 

§  Yes, defibrillation is considered safe in pregnancy 

Case Question 



Treatment Algorithm  
§  BREATHING 

§  If not intubated – 30 compressions : 2 breaths 

§  If intubated – 10 breaths per minute 

§  Administer each breath over 1 second 

§  DEFIBRILLATE (*This is safe for fetus) 
§  Place pads (anterior & posterior) 

§  AED: Analyze/defibrillate every 2 min (same settings) 

§  Immediately resume CPR in between shocks 

§  EXTRACT FETUS 



ACLS Actions During Pregnancy 



AHA, 2010 Guidelines 

Evaluate/Treat Possible Causes 

•  Bleeding/DIC 
•  Embolism- coronary/pulmonary/AFE 
•  Anesthetic complications 
•  Uterine atony 
•  Cardiac disease- MI/cardiomyopathy 
•  Hypertension- preeclampsia/eclampsia 
•  Other- Differential dx of standard ACLS  
•  Placenta abruption/previa 
•  Sepsis 



Treatment 
Algorithms: 

Perimortem Cesarean 
Section 



Perimortem Cesarean  
§ Goal: Delivery within 5 min of maternal 

collapse after 20wks gestation. 
§ Goal of improving compression of the IVC by 

the gravid uterus 

§ Decrease O2 demand 

§  Improve pulmonary mechanics 

§  Practice: Of 57 cases of MCA with time 
from arrest to delivery recorded: 
§ Only 5/57 completed within 5 minutes 

       
        

Einav, 2012 



Perimortem Cesarean  
§ Delivery within 10 minutes is likely more 

achievable.  

§ Consider creating emergency C/S kit for 
use in patient’s room to decrease delays 
§ Also considering keeping one in the ICU if 

pregnant patients are admitted 

§  Sterile abdominal prep not a priority 

§  “…timing of delivery remains more 
critical than the location of delivery.”  



Perimortem Cesarean  
n  15 Teams randomized during drill for perimortem C/

S to delivery in room or OR 

n Significantly shorter time to delivery when done in 
Delivery Room than when transported to OR 

n 4:25 (3:59–4:50) vs 7:53 (7:18–8:57) minutes 
(p=0.004) 

n  When delivery accomplished in Delivery Room, 
following outcomes done earlier: 
n Contacting the neonatal team 
n Placement of defibrillator 
n Resuming compressions 
n  Endotracheal intubation 

Lipman, 2011 



Perimortem Cesarean  
n  AHA Scientific Statement recommends that for In-

Hospital Cardiac Arrest 



§  A woman at 39 weeks is witnessed to collapse 
and have no pulse.  The nurse begins CPR and 
the code team arrives.   If no ROSC occurs, how 
long until you should proceed to Perimortem C/
S? 

§  4 minutes after CPR started 

§  5 minutes after CPR started 

§  No delay and proceed immediately 

Case Question 



§  Remove physical barriers for code team 
access 

§  Leadership & Workload distribution 
§  Shared decision making during C/S  

§  OB & Code Team (changes during code) 

§  Assignment of roles 

§  Communication 
§  Closed loop communication key 

§  Brief “time outs” during resuscitation  

§  Drills & Practice as a team 

Teamwork & Communication 









Summary 



Things to Avoid 

§ Do NOT focus on the fetal heart rate 
tracing/status 
§ Remove monitors during resuscitation 

 

§ Do NOT delay in moving towards 
perimortem cesarean section when 
indicated 



Expected Outcomes 
§ Depends on the underlying etiology 

§ Largest study to date reports 54% 
survival to discharge 

§ Neonatal survival was most closely 
correlated with in hospital arrest - 
overall survival rate of 63% 

Einav, 2012 



§ Recommends Obstetric Emergency 
Drills 

§ Drills should be used to:  
§ train staff in the protocols,  
§ refine local protocols 
§ identify and fix systems problems that 

would prevent optimal care 



“The actions of one provider or any 
single intervention rarely result in a 
positive or negative outcome in the 
event of maternal cardiopulmonary 
arrest; rather, it is the global 
performance of the resuscitation 
team and institutional preparedness 
for rare, critical events.” 

Consensus Statement 



Summary 

§ Knowledge of the key differences for 
cardiac arrest in pregnancy are important 

§  Practicing for obstetric emergencies with 
simulation improves outcomes 

§ Multidisciplinary simulation training should 
focus on both technical and teamwork 
skills in order to be most effective 



Evidence 
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cesarean delivery: Evidence or expert-based?  Resuscitation 2012; 
83:1191-1200. (Level III) 
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§  Fisher N, Eisen LA, Bayya JV, Dulu A, Bernstein PS, Merkatz IR, Goffman D.  
Improved performance of maternal-fetal medicine staff after maternal 
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