
PPuurrppoossee::  Describe the diagnosis, clinical features, pathophysiology,
treatment and anesthetic management of amniotic fluid embolism
(AFE) in a patient undergoing second trimester pregnancy termination.
CClliinniiccaall  ffeeaattuurreess::  A 30-yr-old gravida 2, para 1, woman was
admitted for a dilatation and evacuation procedure for underlying
intra-uterine fetal demise in her second trimester of pregnancy.
Hypotension, shock, respiratory arrest, pulseless electrical activity,
hemorrhage, disseminated intravascular coagulopathy, requiring
cardiopulmonary resuscitation and blood transfusion complicated
her intraoperative care. AFE was considered the most likely cause
of this intraoperative event.
CCoonncclluussiioonnss::  It is now recognized that the pathophysiological fea-
tures of AFE are similar to a type-1 hypersensitivity reaction ranging
from mild systemic reaction to anaphylaxis and shock. AFE has a
high maternal and fetal morbidity and mortality rate, requiring
prompt recognition and treatment. In patients with cardiovascular
instability, the treatment of AFE is similar to anaphylaxis requiring
aggressive fluid hydration, cardiopulmonary resuscitation, adminis-
tration of blood products and the use of vasopressors.

Objectif : Décrire le diagnostic, les éléments cliniques, la phy-
siopathologie, le traitement et les mesures anesthésiques entourant
une embolie amniotique (EA) chez une patiente qui a subi une inter-
ruption de grossesse au deuxième trimestre.

Éléments cliniques : Une femme de 30 ans, G2 P1, a été admise
pour subir une dilatation et une évacuation pour mort fœtale pendant
le deuxième trimestre de la grossesse. Hypotension, choc, arrêt respi-
ratoire, dissociation électromécanique, hémorragie, coagulopathie
intravasculaire disséminée nécessitant une réanimation cardio-pul-
monaire et une transfusion sanguine ont compliqué les soins per-
opératoires. L’EA a été considérée comme la cause la plus probable de
cet événement peropératoire.

Conclusions : On sait maintenant que les caractéristiques phy-
siopathologiques d’une EA sont similaires à une réaction d’hypersensi-
bilité de type 1 allant d’une réaction bénigne généralisée à l’anaphy-
laxie et au choc. L’EA présente un taux élevé de morbidité et de
mortalité maternelles et fœtales qui nécessitent une identification et
un traitement rapides. En cas d’instabilité cardiovasculaire, le traite-
ment de l’EA est semblable à celui de l’anaphylaxie et requiert une
hydratation liquide importante, une réanimation cardio-pulmonaire,
l’administration de dérivés sanguins et l’usage de vasopresseurs.

MNIOTIC fluid embolism (AFE) is a rare
life-threatening complication unique to
pregnancy. AFE has a mortality rate of 61
to 86% and accounts for approximately 10%

of all maternal deaths in the United States.1,2 AFE has a
variable presentation, ranging from mild degrees of
organ dysfunction to cardiovascular collapse, coagu-
lopathy and death.1,2 AFE usually presents at term dur-
ing labour.3 In this report, we present a patient in her
second trimester of pregnancy who developed sudden
hypoxic respiratory failure followed by cardiopul-
monary arrest and coagulopathy following dilatation
and evacuation (D & E) for intra-uterine fetal demise.

CCaassee  rreeppoorrtt
A 30-yr-old gravida-2, para-1, 99 kg, 164 cm,
Caucasian woman was admitted for D & E for an
intra-uterine fetal demise at 22 weeks gestation by last
menstrual period. A routine ultrasound examination
at 18 weeks gestation confirmed the gestational age
and demonstrated no fetal abnormalities. A follow-up
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examination was performed four weeks later because
of an abnormal maternal multiple marker screen. A
fetal demise of approximately 17 weeks gestational
size was found, with a normal volume of amniotic
fluid. Cervical osmotic dilators were placed the fol-
lowing day, which was one day prior to the D & E
procedure.

Her past medical history was significant for a diag-
nosis of asthma with infrequent albuterol use and drug
allergies to penicillin, erythromycin, and cephalexin.
She had one full term spontaneous vaginal delivery
without complications. Past surgical history was sig-
nificant for cervical cryosurgery 12 years prior with
subsequent PAP smears within normal limits, and two
arthroscopic knee surgeries in the remote past. Past
anesthetic history was without complications and
there was no family history of adverse events related to
anesthesia. She had a Mallampati class II airway and
physical examination was unremarkable for cardiopul-
monary abnormalities.

In a patient with intra-uterine fetal demise, we rou-
tinely obtain a preoperative baseline blood coagula-
tion panel when there is a four-week difference
between expected gestational age and size. The blood
coagulation panel consisting of: fibrinogen; pro-
thrombin time (PT); partial thromboplastin time
(PTT); international normalized ratio (INR); hemo-
globin and platelet count were normal (Table I).
Oxygen (O2) was administered via a nasal cannula at 2
L·min–1 and iv sedation consisting of midazolam 2
mg, fentanyl 100 µg and a continuous propofol infu-
sion was given. An intracervical block consisting of 1%
mepivacaine – 20 mL and vasopressin – five units was
administered prior to the procedure. Initial electrocar-
diogram revealed a normal sinus rhythm.

The procedure was initiated by attempted aspiration
of the amniotic fluid; however, no fluid was present.
Shortly thereafter, the patient was noted to have parox-
ysmal coughing, restlessness and peripheral cyanosis.
Continuous pulse-oximeter saturation at this point was
in the high 90’s (Table II). The evacuation procedure
was rapidly and easily completed under ultrasound
guidance. After evacuation of the uterine contents, a
suction aspiration was performed. During the aspira-
tion, the continuous pulse-oximeter saturation dropped
from 100% to the low 80’s despite administering 100%
O2 via facemask (Table II). The patient was noted to
have lost consciousness. Subsequent hypoxic respirato-
ry failure ensued and positive pressure bag-mask venti-
lation was delivered. The electrocardiogram revealed a
narrow complex arrhythmia without a pulse [i.e., pulse-
less electrical activity (PEA), Figure]. Chest compres-
sions were started and endotracheal intubation was

achieved on the first attempt. The Advanced Cardiac
Life Support (ACLS) protocol for PEA was instituted.
Epinephrine 2 mg were given via the endotracheal tube
and epinephrine 1 mg and atropine 1 mg were given
intravenously, along with rapid crystalloid infusion. At
this time period, two additional anesthesiologists and a
critical care intensivist assisted in cardiopulmonary
resuscitation (CPR). During resuscitation, a right exter-
nal jugular vein, a right femoral vein triple lumen, and
a left femoral arterial line where placed for central access
and monitoring. A continuous dopamine infusion fol-
lowed by a continuous norephinephrine infusion were
given via the central access to maintain hemodynamic
stability. Intraoperative blood gas analysis revealed; pH
= 7.22, pO2 = 252, pCO2 = 40.3, HCO3 = 16.0, base
excess = -10, and an anion gap = 20, which was consis-
tent with metabolic acidosis. The patient had approxi-
mately five minutes of CPR prior to recovery. During
CPR, the electrocardiograph revealed an idioventricular
arrhythmia, which rapidly deteriorated to ventricular
tachycardia, followed by asystole, which spontaneously
converted to sinus tachycardia (Figure).

Shortly after the resuscitative efforts were initiated,
profuse vaginal bleeding was noted despite a firm
uterus. Oxytocin 40 units were added to the lactate
Ringer’s solution and given over a period of five min-
utes. Additionally, both methergine 0.2 mg and car-
boprost tromethamine (Hemabate®, Pharmacia
Corporation, Kalamazoo, MI, USA) 0.25 mg were
given by im injection. Clinically, the bleeding was con-
sistent with disseminated intravascular coagulopathy
(DIC; Table I). Initial arrest laboratory data were sent
and not available at the time of intraoperative blood
product administration. Three units of packed red
blood cells, two units of fresh frozen plasma, and two
units of cryoprecipitate were given in the operating
room. The patient was taken to the intensive care unit
(ICU) intubated and hemodynamically stable on a
norepinephrine infusion at 0.02 µg·kg–1·min–1.

The patient remained coagulopathic in the ICU
(Table I). Based on laboratory data, an additional two
units of packed red blood cells, eight units of fresh
frozen plasma and 14 units of cryoprecipitate were
given to treat the DIC. Chest radiograph revealed
mild bilateral congestion, a minimal left pleural effu-
sion, and two rib fractures, likely resulting from CPR.

On postoperative day one, her condition markedly
improved. She was extubated 14 hr after resuscitation
and weaned off pressor support. Her coagulopathy
resolved (Table I) and the patient was transferred to
the step down unit later that same day. The remainder
of her hospital stay was unremarkable except for a low-
grade fever (maximal temperature of 38°C) that was
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felt to be secondary to atelectasis and possibly central
line placement without strict aseptic technique during
resuscitation. She was placed on levofloxin for pro-
phylactic antibiotic coverage. The patient was dis-
charged to home on hospital day three neurologically
intact, complaining only of mild musculoskeletal pain
from the rib fractures.

DDiissccuussssiioonn
The diagnosis of AFE remains one of exclusion.
Although the diagnosis of AFE was never confirmed
histologically, secondary to the patient’s survival, the
presence of intra-uterine fetal demise with cardiopul-
monary arrest and DIC implicate AFE as the most
likely cause of this intraoperative event. AFE should be
suspected in any pregnant patient, specifically those
with ruptured membranes, who develop sudden onset
dyspnea with hypoxia, acute hypotension and/or car-
diac arrest followed by a profound coagulopathy. Both
the United States and the United Kingdom have a
national registry for suspected AFE, and entry criteria
consist of the presence of the four following factors: 1)
acute hypotension or cardiac arrest; 2) acute hypoxia;
3) coagulopathy or severe clinical hemorrhage in the
absence of other explanations; 4) all of these occurring
during labour, Cesarean delivery, or D & E or within
30 min postpartum with no other explanation for the
findings.1,4 The patient described in this case report
had all of these factors. Lawson et al.5 reviewed all

legal abortion related deaths from pulmonary
embolism reported to the Centers for Disease Control
(CDC) from 1972 through 1985. They found that
embolism during legal induced abortion presents in a
similar fashion as it does during term delivery, with
sudden cardiovascular collapse, respiratory distress,
cyanosis, and coma.5

The overall incidence of AFE has been reported to
range from 1 in 8,000 to 1 in 80,000 deliveries.1,2

Although, other maternal catastrophes such as hemor-
rhage, pulmonary embolus and hypertensive disorders
account for maternal deaths collectively, none are
more devastating than AFE which has a maternal mor-
tality rate that approaches 61 to 86%.1,2 AFE is respon-
sible for about 10% of all maternal deaths in the
United States and is the most common cause of peri-
partum death.1,2 Of the lethal dysrhythmias identified,
24% consisted of PEA, 22% of bradycardia, 17% of
ventricular tachycardia/ventricular fibrillation, and
13% were asystole.1 The patient in this case report had
many of the signs and symptoms associated with AFE
including cough, dyspnea, hypotension and cardiac
arrest. Interestingly, her potentially lethal cardiac
rhythms included PEA, ventricular tachycardia, and
asystole (Figure).

DIC develops in up to 83% of patients.1 DIC is a
consumption coagulopathy, characterized by abnor-
mal activation of the coagulation system resulting in
formation of large amounts of thrombin, depletion of
coagulation factors, activation of the fibrinolytic sys-
tem and hemorrhage.6 In obstetrics, the most fre-
quent causes of DIC are; AFE, retained dead fetus
syndrome, pre-eclampsia, abruptio placentae, and sep-
sis.6 Laboratory findings consistent with DIC include;
decreased platelet count, decreased fibrinogen and
antithrombin III concentrations, variable increases in
the INR, PT, and PTT, and increased concentrations
of D-Dimer, fibrin monomer, and fibrin degradation
products (Table I).

It was once thought that AFE resulted from pow-
erful contractions that forced amniotic fluid into the
maternal circulation through defects in the fetal mem-
branes, placenta or elsewhere.2,7 Thus, women with
tumultuous, hyper-stimulated, protracted labour were
thought to be at greatest risk for developing AFE, and
oxytocin and other uterine stimulants were also con-
sidered risk factors.2,7 However, analysis of the nation-
al registry by Clark et al.1 and the American college of
Obstetricians and Gynecologists,8 have determined
there is no causal relationship between oxytocin and
AFE. Although the pathogenesis of AFE still remains
poorly understood, more recent hypotheses have been
proposed. Clark suggests that the hypertonic uterus
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FIGURE Intraoperative electrocardiograms
A = narrow complex arrhythmia in lead V–5; B1 = idioventricular
arrhythmia in lead II; B2 = idioventricular arrhythmia in lead V–5;
C1 = ventricular tachycardia in lead II; C2 = ventricular tachycar-
dia in lead V–5; D = sinus tachycardia in lead II.



observed with AFE is the physiologic response to a
profound cardiovascular insult, including an outpour-
ing of catecholamines, rather than the cause of the
insult.1 Clark further states that these tetanic contrac-
tions elevate uterine pressures to pressures that would
make maternal-fetal exchange via vascular communi-
cations unlikely.1

New theories suggest that AFE is actually a type 1
hypersensitivity reaction with mechanisms similar to
anaphylaxis and septic shock, and that the variation in
the nature and severity of the clinical syndrome
appears to depend on the variation of the antigenic
exposure and the individual response.1 Clark suggests
that AFE should be renamed “Anaphylactoid
Syndrome of Pregnancy.” Forty-one (41%) of the
patients analyzed had a history of atopy or known
drug allergies.1 Clark showed that 67% of those ana-
lyzed had been pregnant with a male fetus.1

Interestingly, the patient in this case report had a male
fetus and she had a diagnosis of asthma with several
antibiotic allergies.

Clark described a biphasic model for the pathogen-
esis of this proposed mechanism. Phase one is
described as transient pulmonary vasospasm with
release of vasoactive substances, which cause right-
sided heart failure, hypotension, hypoxia and left ven-
tricular injury.1 Progression to phase two results in left
ventricular failure, pulmonary edema, and DIC.1

There is no one specific test that can confirm this
syndrome. The postmortem diagnosis of AFE is often
made at autopsy when fetal squames can be identified in

the pulmonary vascular bed.1,2,9 The presence of fetal
squamous cells in the pulmonary circulation was once
thought to be pathognomonic for AFE.1,2,9 However,
their presence alone does not confirm the diagnosis as
fetal squames have been recovered from the pulmonary
circulation in pregnant women who had undergone
pulmonary artery catheterization for other reasons and
showed no clinical evidence of AFE.9

In acute AFE, the initial presenting signs are often
seen on the electrocardiogram and the pulse-oxime-
ter.10 The electrocardiogram may show tachycardia
with a right strain pattern and ST-T wave changes, and
the pulse-oximeter may reveal a profound and sudden
drop in O2 saturation.10 Shechtman suggests that
transesophageal echocardgiograhy (TEE), used early
in the insult, may help in establishing the diagnosis of
the associated heart failure and may guide the therapy
of this catastrophic condition.11 However, intraopera-
tive TEE was not available at our institution, nor was
it necessary in this case. Other investigators have
looked at various markers that could rapidly detect
and aid in the diagnosis of AFE. Determination of
maternal plasma zinc copropophyrin (found in meco-
nium), and the monoclonal antibody TKH-2 have
been reported as a means of rapid diagnosis of
AFE.12,13 Future research regarding early diagnosis
and possible prevention will certainly focus on cellular
mediators such as histamine, prostaglandins, and
leukotrienes whose biologic activity can explain many
of the events that occur with AFE.
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TABLE I Preoperative, intraoperative, intensive care unit, postoperative and normal coagulation blood laboratory values

Preoperative Intraoperative ICU POD-1 POD-2 Normal range

Hb (g·dL–1) 10.6 9.2 10.2 9.8 10.1 11.6–14.6
Platelets (× 103) 391 214 211 183 256 156–369
PT (sec) 11.0 26.5 21.0 14.0 11.9 9.1–12.9
PTT (sec) 28.7 72.5 55.2 31.3 26.4 25.0–34.0
INR 1.0 2.39 1.90 1.27 1.08 0.9–1.1
Fibrinogen (mg·dL–1) 467 < 35 39 136 281 200–445

ICU = intensive care unit; POD-1 = postoperative day 1; POD-2 = postoperative day 2; Hb = hemoglobin; PT = prothrombin time; PTT
= partial thromboplastin time; INR = international normalized ratio.

TABLE II Hemodynamic data

Preoperative Pre-arrest Arrest Post-arrest ICU

SBP (mmHg) 110 105 88 158 136
DBP (mmHg) 60 46 42 54 88
HR (beats·min–1) 77 86 92 144 130
SaO2 (%) 99 99 84 98 100

ICU = intensive care unit; SBP = systolic blood pressure; DBP = diastolic blood pressure; HR = heart rate; SaO2 = oxygen saturation.



The management of AFE remains largely support-
ive with emphasis on maintaining left ventricular func-
tion and output.10 Prompt recognition and institution
of resuscitative measures may improve maternal and
fetal outcome. CPR should be initiated immediately if
indicated. If hypoxia refractory to O2 occurs or the
patient becomes unconscious, the patient should be
rapidly intubated and placed on 100% O2 and
mechanical ventilation. Maternal circulation should be
supported with several large bore iv catheters and cen-
tral access if possible. Initially, the goals are to rapidly
increase the circulating volume and cardiac output
with infusions of crystalloids, dopamine and other
vasopressors as needed. Pulmonary artery and intra-
arterial catheters may be beneficial in guiding further
therapy. If the patient is pregnant at the time of the
AFE, plans should be made for immediate delivery
after initial resuscitative efforts. Rapid delivery might
not only improve fetal outcome, but may facilitate
resuscitation particularly in term pregnancies. Because
of the high maternal mortality rate, with more than
half dying in the first hour, the surgeon should be pre-
pared to perform a postmortem Cesarean section.
Even though a 79% fetal survival rate has been report-
ed, only 39% of these infants survive neurologically
intact.1 Thus, clinicians should be prepared for imme-
diate neonatal resuscitation. Coagulopathy also occurs
in approximately 83% of cases, and is treated with
component therapy including platelets, fresh frozen
plasma, cryoprecipitate, and red blood cells.1 The
administration of antifibrinolytics and blood products
are best guided by the clinical situation and available
hematological laboratory tests. Other more heroic
measures including thrombectomy and cardiopul-
monary bypass have been successful in the manage-
ment of AFE.14 Oxytocin and injections of
prostaglandin analogues as well as preparation for
hypogastric artery ligation or hysterectomy may be
necessary because of the high occurrence of uterine
atony and postpartum hemorrhage in these
patients.10,15 ICU care is crucial for the management
of the sequelae of DIC and shock.

Since the pathophysiological mechanisms of AFE
and anaphylaxis are similar,1 therapy directed at the
management of AFE is analogous to the treatment of
anaphylaxis. Primary treatment of anaphylaxis includes;
stop all anesthetic agents, maintain an adequate airway
and give 100% O2, rapid iv volume resuscitation, and
epinephrine for cardiovascular support.16 In this case
report, epinephrine was given via the endotracheal tube
and is recommended by the American Heart
Association when central venous access or peripheral iv
access is poor or not available in providing ACLS.17 An

advantage of endotracheal administration includes ease
of administration and direct access into the pulmonary
vasculature bypassing the right side of the heart. Even
though pulmonary blood flow may be low during car-
diac arrest, chest compression does provide blood flow
and drug distribution to the heart. Secondary treatment
includes the administration of; antihistamines (H1/H2
blockers), bronchodilators, corticosteroids and the
maintenance of catecholamine infusions (epinephrine,
norepinephrine, isoproterenol) to maintain hemody-
namic stability.16 Indiscriminate prophylactic treatment
to prevent anaphylaxis is not recommended and thus
would not be indicated for the prevention of AFE.
However primary and secondary treatment is indicated
when necessary.

In summary, despite improvements in the recogni-
tion, monitoring and treatment of AFE both maternal
and fetal mortality rate remain high. The case present-
ed was most likely AFE given the clinical scenario and
the events that followed. AFE can occur at anytime
during gestation without warning. The syndrome
remains unpredictable, unpreventable and often
untreatable. The successful resuscitation presented in
this report was the result of the rapid recognition,
aggressive resuscitative efforts and the teamwork of
health care personnel involved throughout this devas-
tating and potentially catastrophic event.
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