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Despite efforts to send high-risk women to tertiary centers for delivery,
OB emergencies happen to both “healthy” and “high-risk” women.

They can happen to ANY pregnant woman, anywhere.

• OB airways are well-established to be higher risk of:
✓ swelling, difficult airway, aspiration, failed airway, and fatal hypoxemia.

• Emergent airway management is possible in ANY pregnant woman
➢ Critical to consider airway management in every single woman you care for.

• Positioning airway appropriately prior to start of c/s by ramping w/ blankets
➢ Can significantly improve success of ventilation and airway management
➢ Failure to do so can significantly increase airway challenges.

OB pts do not tolerate apnea, and do not afford time for inefficient airway management.

✓ Reviewing OB difficult airway management, intubation techniques, etc
✓ Knowing exactly where to find, and how to use the difficult airway equipment you have available

✓ Can be the difference between life and death when an emergency unfolds.
✓ Includes knowing how to delegate and direct non-anesthesia providers to help you.

✓ Can they find your equipment? Can you explain what you need? Are emergency meds labeled? Etc

 We must assume we may have to intubate every single patient, and plan accordingly.

FAILURE TO PREPARE IS PREPARING TO FAIL



Maternal 
Cardiac Arrest



IMPENDING DOOM



Kayleigh

• 29, G2P0, former D1 soccer player
• Routine term OB visit found HTN→ IOL

• At 10 cm, ready to push, she told husband & RN

“I don’t feel well”

• RN reassured her feeling “sick” can be normal in transition phase, and re-checked 
vitals

As soon as NIBP cycle was about to finish, Kayleigh SCREAMED

“SOMETHING’S WRONG WITH 
MY HEART!” 

And immediately arrested.

• Code blue → OR → RCD < 6 minutes of arrest. 
• DIC → 143 units of products
• ECMO & Impella “ECpella” for severe refractory cardiogenic shock & LV failure.
• 2 weeks later devices removed, full recovery
• Baby Cal required resuscitation and CPAP, 24hr NICU stay, full recovery



• G2P1 uncomplicated prior and current pregnancy, scheduled rC/S
• Code Blue
• Uterine Atony → OB-GYN held aortic compression to control bleeding.
• 4 rounds CPR, ventilator, and prepped for ECMO
• PE diagnosed → Anticoagulation and thrombectomy
• Full recovery

“I remember my husband saying, ‘you did it, I love you.’ 

Then I gave my daughter a kiss 

and it all went black.”
Photos taken seconds before 
she threw a massive PE and 

arrested.

Chelsea 



• Retrospective analysis using data from the U.S. government’s Nationwide Inpatient Sample  (largest all-payer inpatient health care database 
in the US)

• 56,900,512 hospitalizations for delivery had 4,843 cardiac arrests, rate: 1 in 11,749 (~1 per day in US)
• Overall, 59% of women with cardiac arrest survived to hospital discharge

• Maternal arrests most frequently associated with:
➢ Hemorrhage
➢ Heart failure
➢ AFE
➢ Sepsis

• Maternal medical conditions most strongly associated with arrest included:
➢ Pulmonary HTN
➢ Malignancy
➢ CV disease, (i.e., CAD, Cardiomyopathy, CHD, valvular disease, CHTN)
➢ Liver disease
➢ SLE

• Obstetric conditions most strongly associated with cardiac arrest included: 
➢ Stillbirth
➢ Cesarean delivery*
➢ Severe PreE/eclampsia
➢ Placenta previa 1. Mhyre et al. Anesthesiology. 2014



1. Mhyre et al. Anesthesiology. 2014



Maternal Cardiac Arrest:  First Steps

• Anesthesia personnel, OBGYN(s), surgical, & RN staff to prep for RCD.

• NICU staff for potential RCD

• Early MTP, ECMO/CPB consideration if appropriate

CALL FOR HELP: 

• MANUAL LUD

• ACLS: same drugs, doses, & defibrillation.  “What’s good for mom is good for baby”

• Backboard for CPR ASAP

• Airway securement

• IV access above diaphragm, or IO proximal humerus

Begin CPR immediately:

• Transverse or vertical incision, or operative delivery

• LUD maintained throughout RCD

• Abdomen packed until ROSC

RCS start < 4 min after onset of arrest, delivery by 5 min.

5. Lipman S, Cohen S, Einav S, et al. Anesthesia & Analgesia. 2014



Proximal Humerus IO



Paramedic student demo Humerus IO insertion

https://www.youtube.com/watch?v=3ojdhEgw1zM

https://www.youtube.com/watch?v=3ojdhEgw1zM https://www.youtube.com/watch?v=lyPgGjqPUMU

Arrow® EZ-IO® System

https://www.youtube.com/watch?v=3ojdhEgw1zM
https://www.youtube.com/watch?v=3ojdhEgw1zM
https://www.youtube.com/watch?v=lyPgGjqPUMU


CPR in Pregnancy

✓ Place her flat and supine during CPR

✓Must use a firm backboard to ensure quality compressions if in bed.

✓Maintain MANUAL LEFT UTERINE DISPLACEMENT throughout

7. Jeejeeybho FM, Zelop CM, Lipman S, et al. Circulation. 2015

➢ Do not tilt the backboard or place 
blankets/roll under right hip

 
➢ The 30-degree tilt decreases force and 

effectiveness of chest compressions 
and can worsen view for airway 
management.



Same hand placement - 2 
fingers above xyphoid 

process

AED pad placement
✓  Defibrillation & cardioversion should pass minimal energy to the fetus

✓ DEFIBRILLATION IS SAFE IN ALL STAGES OF PREGNANCY

✓  Defibrillation unlikely to cause electric arcing to fetal monitors
➢ Fetal monitors should not preclude the use of rapid defibrillation when indicated.
➢ Maternal risk of delaying needed defibrillation outweighs any potential concern 

about defibrillation with fetal monitors on.
➢ Remove monitors when able.

✓  When indicated, PERFORM DEFIBRILLATION WITHOUT HESITATION OR DELAY.

✓  Place lateral defibrillation pad in correct location under the breast tissue

✓  Place extra towels/blankets around patient's torso and upper body to reduce risk of her 
lying in pooled amniotic fluid during defibrillation 8

5. Lipman S, Cohen S, Einav S, et al. Anesthesia & Analgesia. 2014
7. Jeejeeybho et al. Cardiac Arrest in Pregnancy. Circulation. 2015
8. Shields AD, Vidosh J, Zelop CM. American Journal of Obstetrics and Gynecology. 2026

AED IN PREGNANCY



5. Lipman S, Cohen S, Einav S, et al. Anesthesia & Analgesia. 2014

SOAP
Algorithm for Difficult Airway 

During CPR

✓ Adequate ventilation ASAP
✓ Alongside effective CPR & defib

➢ Apneic pregnant women rapidly 
develop hypoxia and acidosis due to:

▪ ↑ basal metabolic rate
▪ ↓ FRC
▪ fetal O2 requirements.



5. Lipman S, Cohen S, Einav S, et al. Anesthesia & Analgesia. 2014



2011 MRI study comparing maternal hemodynamics in left lateral vs supine position.
Recruited healthy non-pregnant controls, and healthy parturients at 20 and 32 weeks EGA without CV disease.

At 20 wks: left lateral percentage increases: (p < 0.05)
➢  EF: 8% 
➢  SV: 27% 
➢  RVEDV: 25%
➢  RVSV: 31% 

At 32 wks, left lateral percentage increases: (p < 0.05)
➢ EF: 11%
➢ LVEDV: 21%
➢ SV: 35%
➢ CO: 24% 
➢ LA volume : 45%

Hemodynamic 
Improvement 

With Left Uterine 
Displacement 

6. Rossi et al. J Cardiovasc Magn Reson. 2011. doi: 10.1186/1532-429X-13-31.



Fig. 2
Percentage differences of hemodynamic 

parameters of LEFT side of the heart.

Fig. 3
Percentage differences of hemodynamic 
parameters of  RIGHT side of the heart.

6. Rossi et al. J Cardiovasc Magn Reson. 2011. doi: 10.1186/1532-429X-13-31.



Resuscitative 
Cesarean Delivery

aka “Perimortem Cesarean Delivery” 
or “Resuscitative Hysterotomy”

Emergent cesarean delivery performed 
when a pregnant woman with a palpable 

uterine fundus above the umbilicus 
arrests without achieving ROSC within 4 

minutes.



If a pregnant woman’s heart stops beating, 
physicians should begin cesarean delivery 

within 4 minutes 
and aim to have the 

fetus delivered within 5 minutes 
of cardiac arrest.

“The 4-minute Rule”

This improves likelihood of both maternal and fetal 
survival without brain damage



RCD occurs at site of arrest - DO NOT MOVE HER

• OR transport shown to provide  
no benefit, as time spent 
transporting causes significant 
delays and interruptions to CPR 
that can worsen outcomes for 
both mother and fetus.3,4,8

• Once ROSC achieved, can → OR 
for controlled conditions
▪ may require hysterectomy  

for hemorrhage control, etc.8

✓ DO use backboard or firm surface for CPR



Resuscitative Cesarean Delivery

RCS primarily for 
maternal survival, 
not fetal benefit. 

• < 5mins from arrest 
to delivery does 
show improved fetal 
outcomes.2

• Delivery improves 
maternal venous 
return, provides 
uterine 
autotransfusion, 
improves FRC and 
ventilation.8

• NICU team for 
delivery

RCS  usually

> 20 wks

•  Prior to this, fetus 
likely too small to 
severely impair 
maternal circulation, 
and viability unlikely - 
Manual LUD may 
suffice, and is always 
still applied.

• However if palpable 
fundus above 
umbilicus and > 4 
min without ROSC, 
RCD indicated.8

Transverse or vertical 
incision

• Abdomen can be 
packed until ROSC.8

• If Vaginal Delivery 
imminent, decision to 
try operative VD vs 
RCD at discretion of 
OBGYN5

EARLY ECMO/CPB 
consideration if ROSC 
not rapidly achieved.

• DIC considerations 
and bleeding control 
prior to cannulation



8. Shields AD, Vidosh J, Zelop CM. American Journal of Obstetrics and Gynecology. 2026

Simply stated..



RCD goal  < 5 min means from onset of ARREST, NOT from onset of CPR.

5 min mark is NOT A MANDATE TO WAIT 
• Eg: If she is found down with unknown time of arrest → team should immediately perform RCD if needed

8. Shields AD, Vidosh J, Zelop CM. American Journal of Obstetrics and Gynecology. 2026
10. Rose et at. American Journal of Obstetrics and Gynecology. 2015

“We [must] reinforce the concept that if the uterus is palpable at 
or above the umbilicus, 

preparations for delivery should be made simultaneous with 
initiation of maternal [CPR]; 

if maternal condition is not rapidly reversible,
hysterotomy with delivery should be performed 

regardless of fetal viability or elapsed time since arrest.”10



➢Delivery goal is uterine evacuation within 1 minute of incision

✓Crash carts in L&D units should be equipped with:
✓#10 blade scalpel 
✓Betadine splash prep
✓Clamps for cutting the umbilical cord
✓Sponges
✓Absorbable suture
✓  Additional clamps and/or retractors if feasible.

✓Neonatal resuscitation cart should accompany the adult cart.

8. Shields AD, Vidosh J, Zelop CM. American Journal of Obstetrics and Gynecology. 2026
10. Rose et at. American Journal of Obstetrics and Gynecology. 2015



Resuscitative Cesarean Delivery

➢ Most likely etiologies of arrest: cardiac, hemorrhage & AFE.
✓ Suspect AFE with any sudden arrest, particularly when accompanied by bleeding 5,8

➢ Anticipate considerable hemorrhage after RCD:

5. Lipman et al. Anesthesia & Analgesia. 2014
8. Shields AD, Vidosh J, Zelop CM. American Journal of Obstetrics and Gynecology. 2026
9. Archer et al. International Journal of Obstetric Anesthesia. 2008

Critical interventions in massive obstetric hemorrhage:

✓ Avoid large IV Pitocin bolus – SVR drop may cause her to re-arrest9

✓ Multiple sites of large-bore vascular access
✓ MTP with warming rapid infuser
✓ Mechanical uterine compression:

• B-lynch, manual external or internal subhepatic aortic compression, etc 5,8

✓ Timely inclusion of gyn-onc and vascular and/or trauma surgeons, REBOA.

➢ IR for pelvic vessel embolization
➢ Hysterectomy
➢ ECMO  - requires careful consideration in coagulopathy



• After ROSC in an UNDELIVERED woman, maintain LUD to optimize both uterine blood flow and 
maternal venous return and minimize the risk of recurrent arrest

• After ROSC in a DELIVERED woman, uterine distension or obese abdomen may continue to impair 
venous return, maintain LUD or abdominal displacement

• Consider ECMO or CPB if needed.

• Therapeutic hypothermia strongly considered for maternal benefit after cardiac arrest
➢ Similar indications in pregnant & postpartum women as general population
➢ Fetal effects of maternal hypothermia in this circumstance largely unknown

➢ Fetal bradycardia reported during maternal hypothermia, so continuous fetal 
monitoring used to guide obstetric management

➢ Caution in setting of maternal hemorrhage and coagulopathy
➢ Hypothermia may impair hemostasis and worsen bleeding

5. Lipman S, Cohen S, Einav S, et al. Anesthesia & Analgesia. 2014

Post-ROSC Considerations



Where did the 4-5-minute guideline come from?



1986

✓ Irreversible maternal brain damage begins at 4 - 6 min anoxic time.
✓ Gravid uterus impairs effectiveness of CPR → remove circulatory obstruction (fetus)

✓ Discussed case studies on maternal arrests where ROSC was immediately achieved after emergent 
cesarean.

✓ Discussed existing literature on fetal survival  - most surviving neonatal deliveries without brain 
damage/ neurological injury reported were under 5 min, and rarely survived arrests > 10 min.

✓ Rhesus monkey experiment data found fetal brain damage occurred in < 6 min of maternal anoxia.

Established 
“The 4-minute Rule”: 

1986 landmark paper: Perimortem Cesarean Delivery
Published in Obstetrics & Gynecology

OB-GYN Authors:
Vern L. Katz

Deborah J. Dotters
William Droegemueller



➢ The Cardiac Arrest in Pregnancy Study (CAPS) provided the strongest evidence to date that timely 

resuscitative cesarean delivery improves maternal survival.

➢Reviewed all maternal arrests in the UK from 2011-2014 (n=66)

✓58% maternal survival rate with timely resuscitation, including RCD.

➢Resuscitation delay associated with maternal death:

➢Median time from maternal arrest to fetal delivery:

• 3 min in survivors and 12 min in those who died.

➢Survival improved with IMMEDIATE CPR and delivery in <  5min



20 years later: 2005

Findings:
• 1986-2004: 38 documented RCDs

• 34 infants survived
• 11 delivered < 5 min, 4 in 6 -10 min, 2 in 11 - 15 min, and 7  > 15 min.

• Of 20 RCDs with potentially resuscitatable causes, 13 mothers resuscitated and D/Ced from hospital in good condition.
• In 12 of 18 reports documenting hemodynamic status

• RCD preceded return of maternal pulse & BP, often in a dramatic fashion.
• Other cases noted improvement in maternal status

• Importantly, in no case was there deterioration of the maternal condition with the RCD.

Conclusion:
• Published reports from 20 years support … RCD < 4 minutes of maternal arrest improves maternal & neonatal outcomes.



A maternal arrest with RCD in under 5 minutes ? 

Expectation Reality



2011 RCT of maternal arrest simulations under ideal conditions:

• Only 14% of teams randomized to transport to OR for RCD made incision in < 5 min.

• Transport ↑ CPR interruptions, ↓ quality of chest compressions, and delayed delivery. 

• Only 57% of teams randomized to perform RCD at site of arrest made incision in < 5 min. 

▪ AHA and others propose < 5 min delivery from of the onset of arrest without ROSC

➢ But it still has been shown to be quite difficult, even in ideal conditions.

4. Lipman et al. ObstetGynecol. 2011



2012 review of 91 published cases of maternal cardiac arrests:

• 54% of mothers survived to hospital discharge.

• RCD performed in 87% of viable pregnancies. (76 total RCD)

• Only 7% of women were delivered in < 5 min. (4 out of 76) 

• Despite 66% of arrests occurring in highly monitored areas of the hospital, and 89% of them were witnessed

• RCD determined to have maternal benefit in 32% of the cases and to have caused no harm in any others.

• In-hospital arrest and RCD < 10 minutes of arrest associated with better maternal outcomes.

3. Einav S, Kaufman N, Sela HY. Resuscitation 2012



• Key calls often missed at the start of simulated maternal cardiac arrest:
• Call for NICU
• Call for equipment necessary for emergency delivery (i.e., scalpel). 

➢ Recommendation: emergency call system (w/ backup) where all providers in the maternal/neonatal   
resuscitation teams are activated immediately & simultaneously

➢ Example “Code OB” as a suggested approach

• Key designated roles:
✓ Timer/documenter
✓ Airway assistant
✓ 2nd person to rotate for chest compressions
✓ Staff person dedicated to performing manual LUD

• Key interventions most often neglected:
✓ Timely defibrillation
✓ Timely backboard insertion*
✓ Continuous LUD, maintained after ROSC if needed.

5. Lipman et al. Anesthesia & Analgesia. 2014

Identified Areas for Improvement
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