
Amniotic fluid embolism 
(AFE) occurs in about 1 in 
20,000 to 1 in 40,000 deliver-

ies.1,2 Although the condition is rare, 
the case fatality rate is high, and AFE 
is a common cause of maternal death 
in developed countries. AFE cannot 
be predicted or prevented. Moreover, 
the condition is difficult to precisely 

define and is often a diagnosis of 
exclusion. 

AFE should be considered in the 
differential diagnosis of a pregnant 
woman with sudden onset of short-
ness of breath, hypotension, or car-
diac arrhythmia or arrest, followed 
by coagulopathy and hemorrhage. 
Premonitory symptoms, including 

restlessness, confusion, disorienta-
tion, agitation, chills, nausea, numb-
ness, and tingling, are commonly 
reported just before the cardiorespi-
ratory collapse. AFE is less likely if 
the initial obstetric event is hemor-
rhage in the absence of cardiorespi-
ratory compromise or a preceding  
coagulopathy.3 

Typically, the onset is just before 
birth, during birth, or within the first 
few hours after delivery. In the Unit-
ed Kingdom, which has a robust cen-
tralized registry for reporting AFE, 
about 56% of cases occur before birth 
and 44% after birth.4

The resources available to ob-
stetric units vary greatly. Each unit 
needs to assess its resources and de-
velop an AFE treatment protocol that 
builds on the unique strengths of the 
unit. Treatment of AFE requires the 
coordinated actions of anesthesiolo-
gists, obstetricians, nurses, the blood 
bank, pharmacy, and cardiovascu-
lar specialists. Coordinated activity 
among the members of such a large 
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multidisciplinary team requires a 
written protocol that is practiced on 
a regular basis. 

Six important components of a 
multidisciplinary response to AFE 
treatment protocol are:
1. high-quality cardiopulmonary re-

suscitation (CPR)
2. a protocol for massive transfusion
3. treatment of diffuse bleeding and 

coagulopathy
4. treatment of uterine and pelvic 

bleeding
5. extracorporeal lung and heart 

support
6. post-AFE intensive care.

1. Initiate high-quality CPR
Hypotension and hypoxemia due to 
cardiac and pulmonary dysfunction 
are prominent features of AFE. Dys-
rythmias such as pulseless electrical 
activity, bradycardia, ventricular fi-
brillation, and asystole are common. 
Rapid institution of high-quality CPR 
is critical to the survival of women 
with AFE. 

Interventions often used in CPR 
of patients with AFE include initia-
tion of high-quality chest compres-
sions, early defibrillation if indicated, 
immediate administration of 100% 
oxygen by mask ventilation followed 
by early intubation, and rapid es-
tablishment of peripheral, arterial, 
and central venous access. Volume 
assessment, fluid replacement, and 
administration of vasopressors and 
inotropes are also important. 

CPR of pregnant women requires 
special interventions, including max-
imal left lateral displacement of the 
uterus to reduce compression of the 
descending aorta and vena cava. Lat-
eral displacement of the uterus can 
be accomplished by left lateral tilt or 
by manual uterine displacement. To 
optimize the effectiveness of chest 
compressions, many experts recom-
mend placing the woman in a supine 

position and using manual uterine 
displacement rather than a left lat-
eral tilt.5 For chest compressions, the 
hands should be placed just above 
the center of the sternum to adjust 
for the elevation of the diaphragm 
caused by the gravid uterus. 

The gravid uterus can compro-
mise the effectiveness of CPR. Fetal 
viability and neurologic outcome are 
best if delivery occurs within 5 min-
utes of the onset of cardiopulmonary 
arrest. If the gestational age of the 
fetus is consistent with extrauterine 
viability and initial CPR has not re-
stored cardiac function, it is best to 
initiate fetal delivery within 4 minutes 

of the onset of cardiopulmonary ar-
rest with the intent to deliver the fe-
tus within 5 minutes.6,7 If the fetus is 
beyond 20 weeks’ gestational age, de-
livery early in the course of CPR im-
proves the effectiveness of maternal 
resuscitation and may increase the 
probability of maternal survival.

In one study of the response of 
anesthesiologists, obstetricians, and 
nurses to a simulated cardiac arrest 
caused by an AFE, the participants 
did not routinely use defibrillation 
when indicated, did not place a firm 
support under the back for chest 
compressions, and did not switch the 
provider of chest compressions every IL
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Amniotic fluid embolism is likely caused by amniotic fluid entering the uterine veins. 
The amniotic fluid triggers an inflammatory and anaphylactoid response that causes 
cardiopulmonary dysfunction.
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2 minutes.8 This study indicates that 
additional training and routinely 
scheduled multidisciplinary simula-
tion of the response to cardiopulmo-
nary arrest could improve the quality 
of our CPR.

2. Use a massive transfusion 
protocol
Severe coagulopathy and diffuse 
bleeding are commonly encoun-
tered in AFE. Target goals for the 
replacement of blood products 
 include:
• hemoglobin concentration ≥8 g/dL
• fibrinogen ≥150 to 200 mg/dL
• platelets ≥50,000/μL
• prothrombin time international 

normalized ratio (INR) ≤1.5. 
Most massive transfusion pro-

tocols provide for the rapid delivery 
of 4 to 8 units of red blood cells and 
a similar number of units of fresh fro-
zen plasma to the patient’s bedside. 
In the management of AFE, 20 to  
30 units of red blood cells and a simi-
lar quantity of fresh frozen plasma 
may need to be transfused. Cryo-
precipitate takes 20 to 30 minutes to 
thaw, so preparations to transfuse 
cryoprecipitate should be initiated as 
soon as the massive transfusion pro-
tocol is triggered. A case of AFE can 
completely empty the blood bank of 
all available blood products and ne-
cessitate the use of alternative agents. 

Lyophilized fibrinogen con-
centrate (RiaSTAP) is approved by 
the US Food and Drug Administra-
tion for the treatment of  congenital 
 hypofibrinogenemia and also may 
be useful to replace fibrinogen in 
cases of AFE. In many hospitals, large 
quantities of fresh frozen plasma are 
not immediately available; lyophi-
lized fibrinogen concentrate may be 
especially useful in these settings. 
Another advantage of fibrinogen 
concentrate is that large amounts of 
fibrinogen can be administered in a 

small volume of intravenous fluid. 
Fibrinogen concentrate typically is 
used at a dose of 70 mg/kg of body 
weight.9,10 

Intraoperative red cell salvage 
occasionally is used in cases of ob-
stetric hemorrhage. In one case re-
port of the use of red cell salvage with 
leukocyte depletion filtration during 
treatment of an AFE, acute hypo-
tension developed in the patient 
after the transfusion of salvaged red 
cells.11 This case report raises safety 
concerns about the use of salvaged 
cells in women with severe AFE.

3. Treat diffuse bleeding  
and coagulopathy
In addition to the initiation of the 
massive transfusion protocol, addi-
tional treatments that may be help-
ful in managing the coagulopathy 
of AFE include tranexamic acid, re-
combinant factor VIIa (rFVIIa), and 
exchange transfusion.

AFE is often associated with hy-
perfibrinolysis, which can cause ex-
cessive bleeding.12 Tranexamic acid 
blocks the lysine binding sites on 
plasminogen and thereby reduces 
the lysis of fibrin clots. Clinical tri-
als in patients who have undergone 
trauma have demonstrated that the 
administration of tranexamic acid 
reduces blood loss.13 The dose of 
tranexamic acid is approximately 10 
to 20 mg/kg of body weight, or ap-
proximately 1 g. 

Controversy exists about the use 
of rFVIIa to treat the coagulopathy 
and bleeding caused by AFE. Some 
authorities believe that rFVIIa is 
associated with an increased AFE 
case fatality rate.14 Other authori-
ties believe rFVIIa may be useful in 
the treatment of AFE coagulopathy, 
especially when bleeding persists 
despite aggressive blood and com-
ponent replacement.”15 The dose of 
rFVIIa is approximately 90 µg/kg of 

body weight. rFVIIa is extremely ex-
pensive.

Exchange transfusion has been 
used successfully to treat AFE.16 In 
women with AFE, exchange transfu-
sion removes circulating cells, cell 
fragments, and substances that trig-
ger systemic anaphylaxis and coagu-
lopathy, thereby enhancing rapid 
recovery. 

4. Treat uterine and pelvic 
bleeding
Obstetrician-gynecologists are ex-
perts in the control of uterine and 
pelvic bleeding. Interventions that 
commonly are used to control uter-
ine and pelvic bleeding in cases of 
postpartum hemorrhage, uterine 
rupture, or placenta accreta also can 
be applied in cases of AFE with un-
controlled uterine and pelvic bleed-
ing. These techniques include: 
• use of uterine compression sutures
• the Bakri balloon
• a uterine tourniquet
• vascular clamps on the ovarian 

vessels.17,18 
In many cases of AFE, total or 

supracervical hysterectomy is neces-
sary to control uterine bleeding. Uter-
ine artery embolization, if available, 
has been reported to be helpful in 
select cases. However, many women 
with AFE are too unstable to survive 
transfer to an interventional radiol-
ogy suite. Additional interventions to 
control bleeding include hypogastric 
artery ligation, infrarenal aortic com-
pression, and pelvic packing. 

Cross-clamping the aorta below 
the renal vessels can reduce blood 
flow to the pelvis and provide time 
for cardiopulmonary and volume 
resuscitation. Alternatively, placing 
pressure on the infrarenal aorta with 
a sponge or directly by hand can help 
reduce blood flow to the pelvis.19

In many cases of AFE, pelvic 
hemorrhage is difficult to control. 
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Even if surgical pedicles are ligated 
securely, the coagulopathy of AFE 
may cause persistent oozing from 
areas of minor tissue trauma. Uncon-
trolled blood loss can be a proximate 
cause of death in women with AFE. 
All written protocols for responding 
to an AFE should include a plan to use 
pelvic packing for patients in whom 
standard operative procedures do not 
produce adequate control of bleed-
ing. A “mushroom,” “parachute,” or 
“umbrella” pack has been reported to 
help stabilize the severely ill patient 
with pelvic bleeding and permit ef-
fective resuscitation and blood prod-
uct replacement.20

5. Consider extracorporeal 
lung and heart support
In many cases of AFE, both lung 
and cardiac function are severely 
compromised. Both veno-arterial 
extracorporeal membrane oxygen-
ation (VA-ECMO) and full cardio-
pulmonary bypass provide support 
for the failing lung and heart. Based 
on a small number of case reports, 
extracorporeal lung and heart sup-
port appear to be useful in the treat-
ment of AFE.21-26 Using the Seldinger 
technique,27 it is technically feasible 
to rapidly access a major vein and 
artery to provide the input and out-
put ports for VA-ECMO. Unlike the 
cardiopulmonary bypass pump, the 
VA-ECMO pump does not have a 
reservoir that needs to be primed 
with blood and is smaller and more 
portable. To provide a patient with 
VA-ECMO or cardiopulmonary by-
pass, a cardiac interventionist and 
a perfusionist must be available. 
Extracorporeal lung and heart sup-
port require heparinization of the 
patient’s blood, which may result in 
increased bleeding. Both VA-ECMO 
and cardiopulmonary bypass, along 
with the diseases for which they are 
used, may cause renal dysfunction, 

neurologic injury, and infection.28 
Alternative approaches that 

provide support of the heart—but 
not lung—are the Impella pump, 
TandemHeart, and the intra-aortic 
balloon pump. An alternative that 
provides lung support—but not car-
diac support—is veno-venous ECMO. 

In developing a written protocol 
for responding to an AFE, obstetri-
cians should explore the potential 
availability of VA-ECMO, cardiopul-
monary bypass, or other cardiopul-
monary support devices as options 
for patients who have not responded 
to standard treatment of AFE and are 
at high risk of death.

6. Post-AFE intensive care
After stabilization, most women with 
AFE will require intensive care for 48 
to 96 hours. Some experts have pro-
posed that all survivors of cardiopul-
monary arrest who are successfully 
resuscitated and stabilized be trans-
ferred to hospitals that specialize in 
post−cardiac arrest care to improve 
outcomes. 

Assessment of organ injury is 
important after an AFE. In addi-
tion, encephalopathy is a common 
complication of AFE, and sequential 
neurologic examination is a priority. 
Therapeutic hypothermia (TH) may 
help to preserve neurologic func-
tion after AFE.29 However, TH may 
cause a mild coagulopathy by inhib-
iting platelet activation and enzyme 
activity of clotting factors. Because 
coagulopathy is a prominent feature 
of AFE, TH may be contraindicated if 
the patient has a clinically significant 
baseline coagulopathy.30

Develop an AFE  
protocol and practice  
the components
Practicing the components of ob-
stetric protocols can improve unit 

performance and patient out-
comes.31 The components of an 
AFE protocol, as described in this 
article, include high-quality CPR, 
a protocol for massive transfusion, 
treatment of diffuse bleeding and 
coagulopathy, treatment of uterine 
and pelvic bleeding, extracorporeal 
lung and heart support, and post-
AFE intensive care. Practicing these 
components of an AFE protocol will 
enhance performance across many 
common obstetric complications 
including postpartum hemorrhage, 
uterine rupture, placenta accreta, 
and pulmonary embolism. 

When Chesley “Sully” Sullen-
berger and his copilot landed Flight 
1549 in the Hudson River in New 
York, he had never practiced that 
specific response to twin engine 
failure, but he had practiced many 
emergency responses involving re-
lated scenarios. The combination 
of exceptional flight experience and 
years of practicing the response to 
emergency scenarios in simulation 
exercises permitted him and his 
copilot to execute a uniquely clev-
er plan to solve a life-threatening 
emergency. In a related way, prac-
ticing the components of AFE 
treatment will help obstetricians, 
obstetric anesthesiologists, and their 
multidisciplinary team to improve 
the responses to all major obstetric 
emergencies. 
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