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Maternal Cardiac Arrest & Resuscitative Hysterotomy Guideline 
 
 
Rachel Goss MD, Robin Clouston. September 2022 
 
 
Background: 
 
The incidence of maternal cardiac arrest (MCA) is between 1 in 20,000 to 1 in 50,000 
pregnancies. In Canada between 2002-2013, MCA occurred in 1 in 12,500 deliveries. (1) 
 
Data from one cohort study identified 6 maternal OHCA among 1085 OHCAs in females of 
childbearing age (15-49yrs). The incidence of MCA was therefore 1.71 per 100,000 pregnant 
women vs 20.18 per 100,000 females of childbearing age. (2) 
 
The most common aetiologies of maternal OHCA in the US and UK are pulmonary embolism 
(29%), haemorrhage (17%) and sepsis (13%).  
 
The following pneumonic from the American heart association provides guidance to 
aetiologies to be considered in MCA (3): 
 
 
A: Anesthetic complications/accident/trauma 
B: Bleeding/DIC/placenta abruptio/previa/uterine atony 
Cardiac: MI/aortic dissection 
Drugs 
Embolism: coronary/pulmonary/amniotic fluid embolism 
Fever: sepsis 
General: Standard ACLS H’s & Ts 
Hypertension: Preeclampsia/eclampsia 
 
 
Maternal & fetal survival depends on the underlying aetiology and maternal location at time 
of arrest. Speed of resuscitative efforts and availability of resources are key factors. Survival 
following in hospital cardiac arrest, appears to be higher for MCA than for non-pregnant 
women of reproductive age. (4) 
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A prospective study in the UK looked at all MCAs between 2011-2014. Of the 66 MCA 
(incidence of 2.78 per 100,000 maternities), there was a 42% case fatality rate. 16/66 were 
as a consequence of obstetric anaesthesia, 12 of whom were obese.  49/66 received a RH, 
11 of which were performed in the ED. 46 of 58 babies were born alive, 32 of which were to 
surviving mothers. (5) 
 
 
 
 
Statement of purpose: 
 
This guideline will provide the necessary knowledge and tools to enable prompt 
resuscitative efforts in maternal cardiac arrest. It seeks to reduce the time taken to perform 
resuscitative hysterotomy by simplifying decision making, providing appropriate equipment 
and knowledge, and supporting this procedure within the emergency department. The 
hardest part of this procedure if the decision to cut, this guideline seeks to alleviate this and 
provide the tools so that an emergency physician can perform this procedure without an 
obstetrician. 
  
 
Abbreviations: 
 
RH: Resuscitative hysterotomy 
TCA: Traumatic cardiac arrest 
ROSC: Return of spontaneous circulation 
MCA: Maternal cardiac arrest 
OHCA: Out of hospital cardiac arrest 
AHA: American heart association 
RCOG: Royal College of obstetrics and gynaecology (UK) 
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Great video demonstrating the procedure: 
https://stmungos-ed.com/obstetrics/hysterotomy 

 
 

READ RED TEXT FOR SPEED IF YOU ARE ABOUT TO PERFORM 
THE PROCEDURE: 

 
INDICATIONS /CONTRAINDICATIONS FOR RESUSCIATIVE HYSTEROTOMY  
 

 
Indications 

 

 
Contraindications 

 
(All of the following must apply 

to proceed with RH) 

 

• Existing attempts at resuscitation 
have been unsuccessful at 4 
minutes post maternal cardiac 
arrest. 

• Gestation 20-24 weeks or greater 
(i.e., uterine fundus palpable at 
or above umbilicus, confirm 
pregnancy with pocus if 
uncertain). 

• “Short” time interval from onset of 
maternal cardiac arrest (ideally 
RH should be initiated at 4 
minutes and completed by 5 
minutes post arrest, but still 
consider RH even if between 15-
30mins post MCA onset. 
 

 

• Less than 4 minutes since 
maternal cardiac arrest, (unless 
mother has known un-survivable 
condition). 

• ROSC achieved after initial 
resuscitation measures. 

• Known gestation less than 20-24 
weeks, unless uterine fundus is 
palpable above the umbilicus 
(e.g., multiple pregnancy). 

• “Prolonged” time interval since 
arrest, (i.e., >30 minutes, as 
outcome is likely to be poor). 
 

 
 

PERSONNEL 
 
Three teams and a team leader to coordinate:   
 

• Overall team leader: Emergency physician 

• Resuscitation team for mother 

• Team performing caesarean section 

• Resuscitation team for baby 

 

 

https://stmungos-ed.com/obstetrics/hysterotomy
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ACTIVATE MATERNAL EMERGENCY via ED secretary:  
 

• Anaesthesia on call, Obstetrics on call and neonatology on call. 

 
Ideal team make up: 
 

• Team leader: Emergency physician 

• Airway and ventilation: RT and Anesthetist or 2nd Emergency physician 

• RH: Obstetrician plus assistant. BUT ONLY IF PRESENT BEFORE 4 mins, 

DO NOT DELAY, otherwise 3rd Emergency physician to perform RH if 

obstetrician unavailable 

• Baby: Neonatologist and Neonatal RN 

 

• An interventional radiologist may be involved subsequently to control post-

partum bleeding. 

• Cardiac surgery may be involved subsequently if appropriate as per ECPR 

guideline. 

 
 
EQUIPMENT NEEDED 
 
In extremis, a RH can be achieved with very limited equipment (a scalpel alone). 
The procedure should not be delayed if the recommended equipment is not 
immediately available. 
 

Recommended equipment set for RH:  
 
 

 
Personal Protective 
Equipment   
 

 
Double gloves, face mask, goggles or visor, gown. 

 
Caesarean Section 
Equipment  

 
Scalpel: preferably large, (20 series). 
 
Scissors: blunt ended to minimise injury to fetus. 
 
Retractors: Bladded retractor or an assistant’s hands can 
retract if not available. 
Alexis retractor- for use by obstetrics only 
 
Clamps / haemostats 
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Gauze swabs: these should be radiopaque 
 
Suction  
 
Large sutures: absorbable. 
 
Foley catheter 
 
Needle holder. 
 
Antiseptic solution and clean linen / incontinence pads. 
 
PPH kit 
 

 
Neonatal 
Resuscitation 
Equipment 
 

 
Dry linen, neonatal Bag Valve Mask, Resuscitaire® or baby-
warmer, plastic bag (for use if the baby is premature), 
neonatal airway supplies, appropriately sized suction, 
equipment for umbilical venous access, resuscitation drugs. 
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Resuscitative Hysterotomy - HOW TO DO IT 
 

1. Ensure the patient is supine and continue CPR (non-traumatic arrest), make 

use of LUCAS. 

2. Manual uterine displacement to the patient’s left should be continued until skin 

incision. 

3. Grab the RH kit box from trauma 19 and activate maternal cardiac 

arrest call via locating 

4. Rapidly apply skin prep (only if this will not cause delay). 

5. Skin incision: Vertical midline incision (recommended): make a 

midline incision from pubis to umbilicus/above fundus. If present, the hyperpigmented 

linea nigra can be used as a guide for the incision.  Cut through skin, subcutaneous 

tissue then fascial layer (which is white and shiny) before separating the rectus 

muscles bluntly down the midline using the clawed fingers of your hands to expose 

the peritoneum.  A vertical incision will generally allow better uterine visualisation 

when compared to a horizontal incision and is advisable. 

6. Use your hands to pull the peritoneum open (alternatively you can use scalpel 

or scissors for entry).  

7. Use the hands of an assistant to pull the abdominal wall laterally on both 

sides to expose the uterus. 

8. You may see the bladder inferiorly, (which looks yellow and is enveloped with 

fatty tissue).  Retract bladder. A bladder retractor, if available, may be used to 

reflect this and therefore protect the bladder while gaining better visualisation 

of the uterus.  

9. Vertical Uterine incision:  Make a midline incision starting at the lower end 

of the uterus, avoiding the bladder inferiorly and extend it upwards towards the thick 

(usually 9+ mm) uterine fundus with the scalpel, being careful to stay in the midline. 

Blunt-ended scissors can be used to extend the incision towards the fundus 

(although this may be technically difficult as the upper segment/fundus is sometimes 

very thick).  The middle and index fingers should be used to lift the uterine wall away 

from the fetus. 

10. If the placenta is in the way- cut through it. 

11. Whether you cut the amniotic membranes, releasing amniotic fluid, does not 

matter at this stage. Use your dominant hand to locate the presenting part 

(head, bottom or feet). It may be necessary to disengage the presenting part 

from pelvis.   

12. Use your cupped hand to elevate the presenting part through the uterine 

incision aided by trans-abdominal pressure applied by the other hand or the 

hands of an assistant.  This manoeuvre will rupture the amniotic sac releasing 

amniotic fluid.  Be careful not to hyperextend the fetal neck.         
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13. Use traction along with further trans-abdominal pressure to deliver the rest of 

the baby.   

14. Clamp the cord twice and cut immediately between clamps.   

15. Hand the baby to the neonatal resuscitation team. 

16. Deliver the placenta by applying traction to the remaining cord or separate 

manually.   

17. Clear the inside of the uterus of remaining debris using a large gauze swab.  

18. Massage the uterine fundus to stimulate uterine contraction and lessen further 

blood loss. 

19. Apply clamps to any actively bleeding uterine vessels.    

20. Ensure the bladder is empty, (insert Foley catheter if necessary). 

21. Give oxytocinon (20 units in 1L saline IV stat).  

22. Give 1g IV TXA 

23. For non-traumatic maternal cardiac arrest, if the mother is still in cardiac arrest 

after delivery, internal cardiac massage can be performed by compression of the 

heart (with the diaphragm still intact) against the anterior chest wall.  Aortic 

compression or clamping is also possible.  If ROSC is not achieved soon after 

delivery, a number of cycles of CPR should be performed before deciding whether to 

stop resuscitation. 

24. For traumatic maternal cardiac arrest, response to treatment should be reviewed 

after RH and a decision regarding ongoing resuscitation can then be made based on 

the likely aetiology of the traumatic cardiac arrest. Follow TCA SOP 

25. Should the mother regain cardiac output, appropriate anaesthesia and 

sedation may be required.    

26. Closure should be based on the mother’s response to resuscitative efforts.  If 

ROSC is achieved a careful layered closure is important to lessen the chance 

of significant bleeding when normal perfusion returns. If no obstetric help is 

available to close, temporary packing with large gauze swabs (mobs) may be 

used and clamps applied to bleeding points until such help arrives.  

Alternatively, the uterus may be packed and the uterine incision may be 

closed using large absorbable sutures.  

27. Due to hypoxia, the uterus will almost inevitably be atonic, and will bleed 

heavily if ROSC is achieved. Use PPH kit below. 
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PPH KIT:6 

 

• Pack and close uterus with big sutures 

• Foley catheter 

• TXA 1g IV 

• Activate MTP/Give blood products as required 

• Oxytocin 20 units in 1L saline run in stat 

• 2nd line medications; 

• Carboprost 250mg IM 

• Ergonovine 0.25mg IM 

• Misoprostol 400mcg SL or 800mcg PR 

• Definitive Management OR, may be a role for IR. 

 

28. Prophylactic intravenous antibiotics should be given. Cefazolin 1g <80kg, 2g 

>80kg <120kg, 3g >120kg. 

29. Consider activating ECPR protocol if reversible cause identified. 

 
 
 

 

Discussion: For interest only, not for during MCA 
 
 
Physiological considerations during maternal cardiac arrest: 
 
The gravid uterus causes aortocaval compression from approximately 20 weeks gestation. 
Chest compressions provide approximately 30% of cardiac output in non-pregnant 
patients, and this drops to nearer 10% with aortocaval compression.7,8 Manual uterine 
displacement is therefore recommended. Do not tilt/wedge as this is not recommended 
without dedicated tilting tables.  
 
The greater the gestation, the greater the chance of success from RH9. Delivery will 
improve oxygenation, make ventilation easier and allows for internal cardiac massage 
through the diaphragm. The AHA recommends performing the procedure from “20 weeks 
gestation” to mothers with “an obviously gravid uterus” (a uterus that is deemed clinically 
to be sufficiently large to cause aortocaval compression). This is more likely to represent 
a gestational age of 24 weeks or greater.10  

 
 
Timing of resuscitative hysterotomy: 
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Maternal hypoxia occurs with greater rapidity that in non-pregnant women and cerebral 
blood anoxia occurs within 4-6mins of cardiac arrest. Guidelines from the RCOG 
recommend that if ROSC is not achieved within 4mins in women of greater than 20 
weeks gestation, resuscitative hysterotomy should be performed, and this should be 
achieved by minute 5.11 Positive maternal and fetal outcomes are reported outside this 
and RH should be considered up to 30mins post MCA.8,12,13 
 
Due to the limited window to perform this procedure, RH should be performed in the ER 
and the patient not transported to the OR until after the RH if ROSC is achieved. 
Anticipate and prepare for the procedure by prepping the skin and inserting a bladder 
catheter and calling the relevant teams in a peri arrest mother. 
 
 
DO I USE A HORIZONTAL OR VERTICAL APPROACH?   
 
Both skin and uterine incisions may be vertical or horizontal. These incisions need not 
necessarily be in the same plane, however, keeping to the same plane may reduce 
cognitive overload.   
 
It is generally accepted that the skin incision should be vertical, but evidence is lacking, 
and opinions differ on whether a vertical or horizontal uterine incision should be used.  
The operator should use the approach they feel will allow the quickest delivery with best 
access.  The choice of approach is unlikely to be critical but should have been 
considered and decided upon before you are faced with this scenario in practice. The 
different approaches with their advantages and disadvantages are explored below.  

 
 

Skin incision: 
Vertical midline skin incisions generally allow faster abdominal entry and can easily be 
extended cephalad if more space is required for access.  This approach is aided by the 
natural diastasis of the rectus muscles in the midline seen in later pregnancy and will 
generally allow better visualisation of the uterus when compared to the horizontal 
approach.   
 
A vertical skin incision also facilitates access to the heart to allow internal cardiac 
massage if required. 
   
Transverse incisions generally result in greater blood loss (noticeable only after ROSC 
as bleeding is minimal during cardiac arrest) and are more likely to cause nerve injury. 

 
Uterine incision: 
A horizontal hysterotomy (uterine incision) may favour a faster delivery as the lower 
uterine segment is thinner, and therefore easier to cut through.  The lower uterine 
segment is generally about 3 - 5 mm thick at term gestation whereas the upper 
segment/fundus is about 9 mm. Uterine thickness is proportionally greater with earlier 
gestation.  Other advantages of a horizontal approach include the reduced likelihood of 
bladder injury, and reduced blood loss. 
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The major disadvantage of a horizontal approach is that significant lateral extension is 
not possible without risking laceration of major blood vessels.  This becomes a problem 
where the gestational age is less than about 28 weeks, the lower uterine segment is 
thick, poorly developed and a horizontal incision can’t be extended laterally enough for 
successful delivery without undue risk.  Where the gestational age is known or estimated 
to be less than 28 weeks or the uterus looks “small” a vertical approach is therefore 
recommended.   
 
A vertical hysterotomy requires an incision which approaches (and may go into) the thick 
uterine fundus which can be significantly thicker than that described above.  The fundus 
is spongy and hugely vascular and can constrict quickly after being cut which may result 
in the initial incision becoming too small for successful delivery of the head.  Smaller 
body parts are then likely to present first, increasing the chance of an obstructed breech 
presentation, delaying delivery.  The extent of fundal constriction may be limited in a 
relatively atonic uterus post cardiac arrest.   
 
To reduce cognitive overload, and to provide an ‘all comers’ approach, we therefore 
recommend a vertical skin and uterine incision as this works for all gestations. 
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