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Introduction

Maternal collapse is defined as an acute event involving the cardiorespiratory systems and/or central nervous
systems, resulting in a reduced or absent conscious level at any stage in pregnancy and up to 6 weeks after
birth. [1] It is a life-threatening event and it has wide range of causes. [1; 2]

True incidence of maternal collapse is unknown [1;3] To put this into perspective, according to the British
CAPS study the incidence could be 2.78 per 100 000 maternities and mortality rate 42%.[2]

Potentional causes of obstetric cardiac arrest “4 H'sand 4 T's”

Maternal collapse causes may be or may not be pregnancy related. [1] Complications of anaesthesia caused
almost 25 % of cardiac arrest in prospectvie british CAPS study. [2] Amnionic fluid embolism is rare, but
dreaded complication of pregnancy. In the USA amnionic fluid embolism is assumed as leading cause of
peripartum cardiac arrest. [7]

Major peripartal haemorrhage is also one of leading cause of maternal collapse and remains the leading cause
of maternal death in the world. It is followed by indirect causes of deaths and then by hypertensive disorders.

[1,2;7]

4H's 4T's

Hypoxia Pulmonary embolism Tamponade Aortic dissection
Eclampsia Cardiomyopathy
Failed
intubation/aspiration
Anaphylaxis
Heart failure

Hypovoleamia Haemorrhage Thrombosis Amnionic fluid embolism
Sepsis Pulmonary embolism
Anaphylaxis Air embolism
High regional block Myocardial infarction
Aneurysm rupture
Arrythymia
Splenic/hepatic rupture
Spont.rupture of uterus?

Hypo/hyperkalemia hypoglycaemia Toxins Local anestethics
hypermagnesemia Magnesium

Illicit drugs
Hypothermia Tension pneumothorax

Figure 1. Causes of maternal collapse from Green-top Guideline No. 56. BJOG [1]
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Causes of maternal collapse
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Prevention of cardiac arrest in the deteriorating patient from ERCG
2021[5]

e Use a validated obstetric early warning scoring system when caring for the ill-pregnant patient

e Use a systematic ABCDE approach to assess and treat the pregnant patient.

e Place the patient in the left lateral position or manually and gently displace the uterus to the left to
relieve aortocaval compression.

e Give oxygen guided by pulse oximetry to correct hypoxaemia.

e Give a fluid bolus if there is hypotension or evidence of hypovolaemia.

e Immediately re-evaluate the need for any drugs being given.

o Seek expert help early _ obstetric, anaesthetic, critical care and neonatal specialists should be involved
early in the resuscitation.

e |dentify and treat the underlying cause of cardiac arrest, e.g. control of bleeding, sepsis.

e Give intravenous tranexamic acid 1 g IV for postpartum haemorrhage. (blood loss more than 500 ml)
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Key modifications to the algorithm of BLS/ALS required in pregnancy

e Relieving aortocaval compression
e Early intubation by a skilled operator
e Peri-mortem caesarean section

Relieving aortocaval compression

The gravid uterus reduced venous return and aortocaval compression significantly impairs CPR. That’s why
manual displacement of uterus to the left is crucial if over 20 weeks pregnant or the uterus is palpable above
the level of the umbilicus. [1;4]

Early intubation by a skilled operator

Prompt and effective airway management is critical to successful resuscitation. Intubation of trachea protects
from aspiration of stomach contents and facilitates effective ventilation of mother.

It is also important to be aware of the higher risk of difficult intubation in obstetric patient. Therefore,
intubation should be performed by the most experienced available operator. [1;3;4]

Peri-mortem caesarean section

e Peri-mortem caesarean section should be performed to aid maternal resuscitation if no response to
CRP within 4 min, aiming for delivery within 5 min of collapse. [4]

e Peri-mortem caesarean section should be performed on any patient over 20 weeks pregnant (or the
uterus is palpable above the level of the umbilicus) if immediate (within 4 min) resuscitation is
unsuccessful. [4]

When timing emergency caesarean delivery during maternal cardiac arrest you should think of the fact

that adults begin experiencing anoxic brain damage 4 to 6 min into a cardiac arrest. And that’s why the

four minute rule is recommended. [1; 9;11]

Studies show that shorter arrest-to-delivery times are linked to better maternal-fetal outcomes. [9; 10;11]

As Benson et al report in their review fetal and maternal outcome worsen stepwisely. There is no unique

or discontinuous drop in survival at 4-5 min. [11] Both maternal and neonatal injury free survival rates

diminished steadily as the time interval from maternal arrest to birth increased. Fetal survival rates are

highest when delivered within 5 minutes postarrest, particularly at gestational ages beyond 24 to 25

weeks. [10;11]

Retrospective evaluation of cases of perimortem caesarean also shows, that aproximately 90% of

deliveries during perimortem cesareans took longer than 1 min, so when decision to deliver is made, care

providers should proceed directly to caesarean delivery during maternal cardiac arrest. [9;11]

e Peri-mortem caesarean section should be performed where maternal collapse occurred with CPR
continuing. [1;4]

Time should not be wasted moving the patient or abdominal preparation. Antiseptic solution may be

poured on the patient’s abdomen and only equipment needed to start peri-mortem caesarean is scalpel.
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Resuscitative efforts should be continued during cesarean delivery including manual displacement of
uterus. [1; 9;10]

The surgeon should use and abdominal incision to facilitate the most rapid access. [1]

The vertical incision provides better visualization of the abdomen and pelvis and is considered to be faster.
The choice of incision, whether vertical or Pfannenstiel, is left to the performing physician's discretion. And

you should performed technique which you are the most comfortable with. [1;9; 10]

Protocol for maternal cardiac arrest and pack with equipment for an emergency caesarean should be
prepared according to instituional preferences and practise. At least presence of scalpel at
resuscitation trolley is recommended in all areas where maternal collapse may occur. [1; 4; 10]

In an intrapartum cardiac arrest obstetrician may conduct a vaginal examination and consider
assisted vaginal delivery. [9]

Obstetric caregivers involved in an intrapartum cardiac arrest resuscitation may conduct a vaginal
examination, and if the cervix is found to be fully dilated and the fetal head is at an appropriately low station,
immediate assisted vaginal delivery can be considered. [9]

Algorithm

1)
2)
3)
4)
5)
6)
7)
8)

Confirm cardiac arrest

Call for hellp (resuscitation team, obstetric team, neonate team)

Relieve aortocaval decompresion

Commence CPR according to standar ALS guideline and evaluate potentional causes (4 T's and 4 H's)
Note time, allocate roles

Maintain airway and ventilation (see below)

Circulation (see below)

Perform perimortem caesarean section (see above)

Obstetric cardiac arrest algorithm from UK Resuscitaion council avaible at:
https://www.resus.org.uk/sites/default/files/2021-
08/Maternal%20Cardiac%20Arrest%20QRH%200AA%20V1.1.pdf

Airway and Breathing (A & B):
There are many physilogical and anatomical changes during pregnancy which could affect airway and

breathing managment:

Lower gastro-oesophageal tone and delayed gastric emptying increased aspiration risk

Weight gain, enlarged breasts and oedema of mucosa complicated tracheal intubation
Functional residual capacitiy is decreased, but oxygen demand is increased and hypoxia develops
quickly.

Implications for managment are:

Manual displacement of the uterus to the left
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¢ Ensure airway patency — head tilt, attempt to advance the lower jaw
e Provide high-flow oxygen (10-15I/min)
e Early intubation (see above)

Circulation (C):
There are changes during pregnancy leading to:

e increased cardiac output
e higher heart rate
e peripheal vasodilataion
e aortocaval compression in supine position decreses preload
e increased plasma volume.

Implications for managment are:

e Manual displacement of the uterus to the left
e Secure at least one IV access (above diaphragm) for medication administration
e CPR 30:2
e Assess rhythm (as soon as possible and then every 2 minutes)

o if shockable 1 shock and immediately resume CPR

e after third shock 300mg Amiodarone

e if non-shockable resume CPR
e Give adrenaline every 3-5 min
e Think of reversible causes (see 4 H's and T's above)
e Perimortem caesarean section (see above)

Defibrilation and drugs (D)

e Defibrillation should be performed for a shockable rhythm with the same energy levels as for a non-
pregnant patient

e Repeat adrenaline every 3-5 min

e After third shock 300 mg amiodarone, after fourth shock consider an additional 150 mg amiodarone

e 1 g of tranexamic acid in case of haemorrhage

e Calcium chloride 10% 10ml iv for hypermagnesemia, hypocalcemia or hyperkalemia

References

[1] Chu J, Johnston TA, Geoghegan J; Royal College of Obstetricians and Gynaecologists. Maternal Collapse in
Pregnancy and the Puerperium: Green-top Guideline No. 56. BJOG. 2020 Apr;127(5):e14-e52. doi:
10.1111/1471-0528.15995. Epub 2019 Dec 17. PMID: 31845507.



:*'*: Co-funded by
LN the European Union

[2] Beckett VA, Knight M, Sharpe P. The CAPS Study: incidence, management and outcomes of cardiac arrestin
pregnancy in the UK: a prospective, descriptive study. BJOG. 2017 Aug;124(9):1374-1381. doi: 10.1111/1471-
0528.14521. Epub 2017 Feb 24. PMID: 28233414.

[3] Knapp C, Bhatia K. Maternal collapse in pregnancy. BrJ Hosp Med (Lond). 2022 Dec 2;83(12):1-12. doi:
10.12968/hmed.2022.0259. Epub 2022 Dec 9. PMID: 36594762.

[4] Lott C, Truhlar A, Alfonzo A, Barelli A, Gonzalez-Salvado V, Hinkelbein J, Nolan JP, Paal P, Perkins GD, Thies
KC, Yeung J, Zideman DA, Soar J; ERC Special Circumstances Writing Group Collaborators. European
Resuscitation Council Guidelines 2021: Cardiac arrest in special circumstances. Resuscitation. 2021
Apr;161:152-219. doi: 10.1016/j.resuscitation.2021.02.011. Epub 2021 Mar 24. Erratum in: Resuscitation. 2021
Oct;167:91-92. doi: 10.1016/j.resuscitation.2021.08.012. PMID: 33773826.

[5] Olasveengen TM, Semeraro F, Ristagno G, Castren M, Handley A, Kuzovlev A, Monsieurs KG, Raffay V,
Smyth M, Soar J, Svavarsdottir H, Perkins GD. European Resuscitation Council Guidelines 2021: Basic Life
Support. Resuscitation. 2021 Apr;161:98-114. doi: 10.1016/j.resuscitation.2021.02.009. Epub 2021 Mar 24.
PMID: 33773835.

[6] Soar J, Bottiger BW, Carli P, Couper K, Deakin CD, Djarv T, Lott C, Olasveengen T, Paal P, Pellis T, Perkins GD,
Sandroni C, Nolan JP. European Resuscitation Council Guidelines 2021: Adult advanced life support.
Resuscitation. 2021 Apr;161:115-151. doi: 10.1016/j.resuscitation.2021.02.010. Epub 2021 Mar 24. Erratum in:
Resuscitation. 2021 Oct;167:105-106. doi: 10.1016/j.resuscitation.2021.08.011. PMID: 33773825.

[7] Global and regional causes of maternal deaths 2009—-20: a WHO systematic analysis Cresswell, Jenny A et
al. The Lancet Global Health, Volume 13, Issue 4, €626 - e634

[8] Haftel A, Carlson K, Chowdhury YS. Amniotic Fluid Embolism. 2024 Jan 10. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2025 Jan—. PMID: 32644533.

[9] Jeejeebhoy FM, Zelop CM, Lipman S, Carvalho B, Joglar J, Mhyre JM, Katz VL, Lapinsky SE, Einav S, Warnes
CA, Page RL, Griffin RE, Jain A, Dainty KN, Arafeh J, Windrim R, Koren G, Callaway CW; American Heart
Association Emergency Cardiovascular Care Committee, Council on Cardiopulmonary, Critical Care,
Perioperative and Resuscitation, Council on Cardiovascular Diseases in the Young, and Council on Clinical
Cardiology. Cardiac Arrest in Pregnancy: A Scientific Statement From the American Heart Association.
Circulation. 2015 Nov 3;132(18):1747-73. doi: 10.1161/CIR.0000000000000300. Epub 2015 Oct 6. PMID:
26443610.

[10] Alexander AM, Lobrano S. Perimortem Cesarean Delivery. 2024 Dec 11. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2025 Jan—. PMID: 30480973.

[11] Benson MD, Padovano A, Bourjeily G, Zhou Y. Maternal collapse: Challenging the four-minute rule.
EBioMedicine. 2016 Apr;6:253-257. doi: 10.1016/j.ebiom.2016.02.042. Epub 2016 Mar 2. PMID: 27211568;
PMCID: PMC4856753.



Project acronym
Project title

ProjectID
Document name
Delivery date
Lead Partner

Contributing Partners

Work package
Document status

Dissemination
Authors

.***: Co-funded by
LN the European Union
ROUTINE

Standardized Simulation Course for Emergencies in Obstetrics and
Gynaecology
2024-1-CZ01-KA220-VET-000249206

Maternal collpse, E-elarning
26.06.2025
Masarykova univerzita

Medizinische Universitat Wien, Univerzitetni klinicni center Maribor,
Technische Universitdt Dresden

2

Final
Public/Confidental/Restricted
Petra Szekeresova (MUNI)

Michaela Dobrovolna (MUNI)

Document history

0.1 26.05.2025
0.2 16.06.2025
1.0 26.06.2025
* ¥
- *
*
* *
* 4k

Petra Szekeresova (MUNI) First draft

Petra Szekeresova (MUNI) Second draft

Petra Szekeresova (MUNI) Final

Co-funded by
the European Union

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not
necessarily reflect those of the European Union or the European Education and Culture Executive Agency (EACEA).
Neither the European Union nor EACEA can be held responsible for them.



