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Incidence of Amniotic Fluid Embolism:  2  - 8 cases / 100 000 births

Did you have patientS with AFE?



Signs and symptoms of AFE



Amniotic Fluid Embolism (AFE)
Diagnostic criteria and Differential diagnosis

Elective CS
1 min after delivery:
Hypotension 
(80/40 mmHg)
Bigemini
Agitation



Incidence of Amniotic Fluid Embolism 
(AFE) is estimated to occur between 
1 in 8000 and 1 in 80,000 deliveries.

The true incidence is unknown 
because of inaccurate diagnosis and 
inconsistent reporting of nonfatal 
cases.

The condition is rare – around one in 50 000 
births in the UK.
In the UK, AFE is researched through the UK 
Obstetric Surveillance System (UKOSS)



Squamous and/or trophoblastic cells in pulmonary blood 
vessels as a indicator of  AFE



Pulmonary artery blood specimens from 14 term pregnant women 
with severe pregnancy-induced hypertension suggest that 
squamous or trophoblastic cells may be normally present in the 
maternal pulmonary circulation during the peripartum period and 
that their presence is not pathognomonic of clinically significant 
amniotic fluid embolism. Squamous and trophoblastic cells in the maternal pulmonary circulation identified by invasive 

hemodynamic monitoring during the peripartum period  Wesley Lee   AJOG   Volume 155, Issue 5, Pages 999–1001

Clark, SL, Pavlova, Z, Greenspoon, J, Horenstein, J, Phelan, JP. Squamous cells in the maternal pulmonary circulation. Am J Obstet
Gynecol. 1986;154:104.

Covone, AE, Johnson, PM, Mutton, E et al, Trophoblastic cells in peripheral blood from pregnant women. Lancet. 1984;2:841.



“The pathogenesis of AFE is not yet fully clear.”

• Mechanical obstruction 
of the pulmonary vessels 
by amniotic fluids 
component  

• Anaphylactoid reaction 
hypothesis 

AFE is “Anaphylactoid
syndrome of pregnancy” Lee at al, and other investigators 

could not reproduce the AFE-
syndrome by injecting AF 
directly into mini-pig and 

monkey model circulation.



Coagulopathy
“The cause of DIC in AFE is as yet unclear…”

•1-st   – Procoagulant theory
AF contains many procoagulant

substances (tissue factor and 
phosphatidylcerine) which can lead directly or 
indirectly (via cytokines or complement 
activation) to DIC with consumptive 
coagulopathy. 

•2 –nd - Fibrinolytic theory                                                                        
DIS as a result of massive fibrinolysis, as AF 
also contains increased concentration of 
urokinaselike plasminogen activators.

Unfortunately, not a great 
deal has changed in our 
understanding of the 
pathophysiology in the last 
10 years.



According to statistics, it is the AFE 
most common cause of maternal death in Australia and Germany ( in 2011 - 8 out of 12 cases)
second-most common in the USA and the U.K.

The identified risk factors for AFE are:

•Maternal age 35 and above (odds ratio [OR] 1.86)
•Cesarean section (OR 12.4)
•Placenta previa (OR 10.5)
•Multiple pregnancy (OR 8.5) (In Vitro Fertilisation)
PubMed search 2000-2003

Amniotic Fluid Embolism: an Interdisciplinary Challenge
Epidemiology, Diagnosis and Treatment
Werner H. 
Dtsch Arztebl Int 2014; 111(8): 126−32
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Why?



Incidence of Amniotic Fluid Embolism 
(AFE) is estimated to occur between 
1 in 8000 and 1 in 80,000 deliveries.

The true incidence is unknown 
because of inaccurate diagnosis and 
inconsistent reporting of nonfatal 
cases.

Case related maternal mortality from 
AFE 37% in the UK registry 2005 
and 20% in the UK in 2009

Tuffnell DJ. United Kingdom amniotic fluid embolism 
register. BJOG 2005;112:1625–9

The condition is rare – around one in 50 000 
births in the UK.
In the UK, AFE is researched through the UK 
Obstetric Surveillance System (UKOSS)



I Survive AFE!!!

“Maternal morbidity is also 
high (up to 60%) and only 
15% of survivors may be 
neurologically intact.”
Clark SL  Amniotic fluid embolism: analysis of the national registry. 

Am J Obstet Gynecol 1995;172:1158–67

“One of the most devastating long-term consequences 
of AFE is neurologic dysfunction. As many as 85% of 
survivors demonstrate residual neurologic deficits”.
Moore J, Baldisseri MR. Amniotic fluid embolism. Crit Care 
Med. 2005;33(Suppl 10):S279–85.

https://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiK2a_MoZbOAhWCDxoKHXM9BqAQjhwIBQ&url=https://www.gofundme.com/khc667xb&bvm=bv.128153897,d.d24&psig=AFQjCNFLPdH3Kx2zWjvlRSs2U77Y1AMn9w&ust=1469798851087381


In Israel
6-8  annually 

maternal death

2/3 as a result of AFE

2015  
5:100.000



Our data
• Retrospective chart review 2005-2015
• 5 Hospitals with total 50.000 labors annually

• Hospitals with 6-16.000 labors annually
•20 cases of AFE

• Maternal age – 34.4 + 4.9 (25-40)
•In Israel mean maternal age in 2014 was 30.5 
•OECD Family Database http://www.oecd.org/els/family/database.htm

• Gravity 4.1 (1-9)
• Parity 2.4 (0-5)
• 38-41w  (out of 2 cases - 21 and 22w)
• No : HTN, DM, Hypo/Hypercoagulation
• Toxemia
• No allergies     No placenta previa
• 2 (10%) cases after IVF    All cases – singleton , 1 post CS
• 2 (10%) macrosomia and 3 (15%) - polyhydramnios

http://www.oecd.org/els/family/database.htm


2 (10%) – no labor     13 (65%) – active labor    1 (5%) – postpartum 
3 (15%) – emergency CS    1 (5%) – elective CS     (CS – 4 cases 20%)

No cases with induction of labor

Analgesia/Anesthesia before AFE

11 (55%) Epidural analgesia in labor

2 (10%) Conversion epidural for CS
1 (5%) General anesthesia for Em CS 
1 (5%) Spinal for elective CS

Preceding event to AFE

3 (15%) – rupture of membrane
1 (5%) – tetania of uterus
3(15%) – “baby out”



Resuscitation

Intubation – 18 (90%) 0-90 min
Chest compression - 12 (60%) 0-12 min  ; max 40 min

Defibrilation – 7 (35%)  0-15 min;  max 6 time

CS + Perimortem CS – 11 (55%)
time “baby out” – 0 -20 min (10.3min)  Neonatal Outcome ?

TEE – 10 (50%)
TTE – 2 (10%)

Signs of Acute R V failure – 11 (55%)  

Arterial line - 14 (70%)  
Central line – 9 (45%)

“High flow” line – 9 (45%)

ECMO – 4 (20%); time to connection- 90 – 300 min



Early maternal complication

Seizures – 5 (25%)
Uterine atonia – 17 (85%)
Coagulopathy – 19 (95%)

Reoperation (for hysterectomy) – 5 (25%)
RF -1 (5%)  TRALI – 1 (5%) MOF – 2 (10%)

Die – 3 (15%)
Severe neurologic injury – 3 (15%)
Minor neurologic injury – 5 (25%)

ICU 0-30 dais
Hospital – up to 80 dais 

9 (45%) – no residual complication



Neonatal Outcome

Perinatal mortality – 20-25%

With only 50% of surviving neonates being neurologically intact.



Neonatal outcome in  Peri mortem CS for viable baby (> 25 w)

Place of peri 
mortem CS

Time of 
Baby Out

Apgar 1 min Apgar 5 min Sex Die

Delivery Suite 13 0 1 M
Operation Room 14 2 9 F
Operation Room 17 2 4 M
Operation Room 10 5 9 M
Operation Room 12 1 3 NI
Operation Room 20 8 10 M
Operation Room 10 1 3 M

Delivery Suite 5 3 10 F
Operation Room 4 6 10 NI

Consider performing PMCD within 4 min of cardiac arrest if there is no 
ROSC in pregnant patients beyond 20 wk of gestation.

A.J. McGregor et al. / American Journal of Emergency Medicine 33 (2015) 573–579



10 y five hospitals survey

Estimated rate 4 cases /100.000

55% in DS and 35% in OR

No cases of induction or augmentation

55% underwent of CS

No cases after IVF

50% had full resuscitation

25% Hysterectomy

20% ECMO

85% - Blood or blood products/
Recombinant Factor VIIa – 5%

15% woman died

No final data about neonatal mortality

2 y a population –based descriptive study

Estimated rate 5.4 cases /100.000

46% in DS and 46% in OR

42% induction or augmentation of labor

67% underwent of CS

24% after IVF

42% had full resuscitation

18% had hysterectomy

ECMO – no cases

85% - Blood or blood products /
Recombinant Factor VIIa -24%

15% woman died

7% neonatal mortality

Our data



Monitoring and Resuscitation in case of AFE 

1 - Chest compression 100/min
5 cm with minimal interruption
Compress/Ventilation ratio 30:2

2 – interruption just for 10 sec for 
intubation or defibrillation
No problem with defibrillation, take 
out the  internal (scalp) monitor

3 – Supine position !!!

4 – Just manual chest compression 



Left
Uterine

Displacement



Perimortem cesarean delivery  (PMCD) 

Both resuscitation and obstetric guidelines suggest that:

Perimortem cesarean delivery  be considered within 
4 minutes of maternal collapse 

if there is no return of spontaneous circulation (ROSC)
with the delivery of the fetus within

5 minutes in women beyond 20 weeks of gestation.

Optimal “Baby out time” < 5 min
<5 min from arrest to delivery – 70% perinatal survival

6-15 min from arrest to delivery – 12% perinatal survival





Echocardiography as a part of 
management of AFE

Our expiriens
TEE – 10 (50%)
TTE – 2 (10%)           12 cases

Signs of Acute R V failure – 11

…Transesophageal echocardiography revealed normal left ventricular contractility and gross 
enlargement of the right ventricle and main pulmonary trunk, consistent with acute right ventricular 
pressure overload and underloading of the left ventricle. Despite resuscitative efforts, the patient died 
three hours postoperatively

Amniotic fluid embolism: early findings of transesophageal echocardiography.
Anesth Analg. 1999 Dec;89(6):1456-8
Shechtman M1, Ziser A, Markovits R, Rozenberg B
Department of Anesthesiology, Rambam Medical Center, Haifa, Israel.

From 1999 

http://www.ncbi.nlm.nih.gov.szmc-ez.medlcp.tau.ac.il/pubmed/10589627
http://www.ncbi.nlm.nih.gov.szmc-ez.medlcp.tau.ac.il/pubmed/?term=Shechtman%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10589627
http://www.ncbi.nlm.nih.gov.szmc-ez.medlcp.tau.ac.il/pubmed/?term=Ziser%20A%5BAuthor%5D&cauthor=true&cauthor_uid=10589627
http://www.ncbi.nlm.nih.gov.szmc-ez.medlcp.tau.ac.il/pubmed/?term=Markovits%20R%5BAuthor%5D&cauthor=true&cauthor_uid=10589627
http://www.ncbi.nlm.nih.gov.szmc-ez.medlcp.tau.ac.il/pubmed/?term=Rozenberg%20B%5BAuthor%5D&cauthor=true&cauthor_uid=10589627


From 1999 to 2016

“Any dyspnea, chest pain, syncope or collapses must alert women health 
care providers to engage rapidly the diagnosis process and emergent 
treatment of the cardio-circulatory failure. The larger competence of the 
obstetric anesthetists to perform echocardiographic diagnosis at the 
parturient bedside helps to a more rapid management than previously.”

Anaesth Crit Care Pain Med. 2016 Jul 5.
Cardiovascular emergencies and cardiac arrest in a pregnant woman.
Ducloy-Bouthors AS

Transesophageal or
Focused transthoracic echography

http://www.ncbi.nlm.nih.gov.szmc-ez.medlcp.tau.ac.il/pubmed/27393077
http://www.ncbi.nlm.nih.gov.szmc-ez.medlcp.tau.ac.il/pubmed/?term=Ducloy-Bouthors%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=27393077


Focused TTE TEE



Thromboelastography for management  of AFE

8u FFP 
16u PLT
20u Cryo
________

2u FFP
5u PLT

10u Cryo

2u FFP
10u Cryo
-----------
10u Cryo



TEG for Massive bleeding in CS  in Israel

From 0% in 2006 to 56% from all Obstetric Units in 
2014

Unpublished data 
2014

Ioscovich, Weiniger

Yes
No



Cardio Pulmonary Bypass or Extra Corporal Membrane Oxygenation 
as a part of a management of AFE

2003

Cardiopulmonary Bypass 
for treatment of AFE

53 min after AFE she was placed on 
CPB

After 83 min - disconnection from 
CPB

Hsieh YY, Chang CC, Li PC, Tsai HD, Tsai CH. Successful
application of extracorporeal membrane oxygenation and intraaortic
counterpulsation as lifesaving therapy for a patient with
amniotic fluid embolism. Am J Obstet Gynecol 2000;183:496–7

ECMO and
Intraaortic

contrapulsation



Cardio Pulmonary Bypass or 
Extra Corporal Membrane Oxygenation 

as a part of a management of AFE

Canada 2012 
120 cases

No data about ECMO

Germany 2015

Australia 2015

No data about ECMO



Neurologic sequel

In our case series
4 patients were connected to ECMO:

2 patients die 
1 had major neurologic sequel

1 was intact, but she was connected to ECMO 5h after acute stage of AFE, 
secondary to heard failure  

Inhaled nitric oxide has been used 
in the treatment of right-sided heart

failure and pulmonary hypertension.
McDonnell NJ, Chan BO, Frengley RW. Rapid reversal of critical
haemodynamic compromise with nitric oxide in a patient with
amniotic fluid embolism. Int J Obstet Anesth 2007;16:269–73



Call ECMO 
team 

Echocardio
graphy

Early CS
Baby out time <5 min

TEG 

“Aggressive” 
Resussitation





Welcome to Israel!
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