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Abstract
Amniotic fluid embolism (AFE) is a rare, sudden, and catastrophic 
complication of pregnancy that can result in cardiopulmonary arrest, 
potentially leading to death. The pathophysiology of an AFE includes an 
inflammatory and coagulopathic response due to fetal materials enter-
ing maternal circulation with the hallmark triad of symptoms: acute re-
spiratory distress, cardiovascular collapse, and coagulopathy. Manage-
ment of AFE should include high-quality cardiopulmonary resuscitation, 
immediate delivery of the fetus if applicable, early intubation to provide 
adequate oxygenation and ventilation, fluid volume resuscitation, and 
ongoing evaluation of coagulopathy. Priorities include thromoboelastog-
raphy interpretation if available, control of hemorrhage and coagulopa-
thy with blood component therapy, and cardiovascular support through 
inotropes and vasopressor administration. More recent approaches 
include implementing the A-OK (atropine, ondansetron, and ketorolac) 
protocol for suspected AFE protocol, extracorporeal cardiopulmonary 

resuscitation (ECPR), and extracorporeal membrane oxygenation (ECMO) 
therapies to increase survival and decrease complications. Venoarte-
rial ECMO is the highest form of life support that provides support in 
patients with pulmonary and cardiac failure. ECPR is the application of 
Venoarterial ECMO during cardiopulmonary resuscitation in cases where 
the cause of arrest is believed to be reversible. Early implementation of 
ECPR during the acute phase of AFE can provide support for end-organ 
perfusion in place of the weakened and recovering heart while optimiz-
ing oxygenation, making venoarterial ECMO an ideal adjunctive therapy. 
Because of the rarity of AFE, many obstetrical teams may have limited 
prior experience in managing these catastrophic cases; however, with 
ongoing education and simulation, teams can be better prepared in the 
recognition and management of these life-threatening events.

Key words: Amniotic fluid; Cardiopulmonary resuscitation; Dissemi-
nated intravascular coagulation; Embolism; Extracorporeal membrane 
oxygenation; Pregnancy complications.
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tered mental status, and sudden hypoxia (Gitman et al., 
2019; McBride, 2018; Stafford et al., 2020). A review 
of the AFE registry found that over 70% of all AFE 
cases were women induced with oxytocin and 80% of 
all cases were women who gave birth via cesarean (Staf-
ford et al., 2020). Incidence of AFE increases in circum-
stances such as cesarean birth, placental accreta spec-
trum disorder, placenta previa, and placental abruption 
(McBride, 2018). The severity of placental involvement 
with placental accreta spectrum disorder mirrors the as-
sociation with AFE, increasing the risk as placental 

depth of invasion increases (Mazza et 
al., 2022). It is thought the disrup-
tion in the maternal–fetal barrier that 
occurs with placental abnormalities 
facilitates exposure and entrance of 
fetal material into maternal circula-
tion. Other risk factors include ad-
vanced maternal age, cervical tears, 
manual removal of the placenta, in-
duction of labor, abortion, amnio-
centesis, and maternal abdominal 
trauma (McBride, 2018; Stafford et 

al., 2020). Emerging evidence supports a genetic link 
between AFE and an overactive immune response (Maz-
za et al., 2022; McBride, 2018; Stafford et al., 2020). In 
approximately 66% of AFE cases, there is a history of 
atopy, which is characterized by asthma and food, drug, 
or latex allergies (Mazza et al., 2022; Stafford et al., 
2020). As research continues, it will be important to ex-
plore the role of the maternal immune system and atopy 
related to the incidence of AFE.

Diagnosis
AFE should be considered as a differential diagnosis for 
all cardiopulmonary arrests of peripartum patients 
(Seong et al., 2018). Diagnosis historically has been 
made on autopsy; however, recent research has found 
this to be inaccurate due to fetal cells found on autopsies 
of those without a clinical presentation of AFE (Mc-
Bride, 2018). A diagnosis can be made after considering 
the clinical presentation and excluding the following dif-
ferential diagnoses: postpartum hemorrhage, eclampsia, 
uterine rupture, placental abruption, embolism, aspira-
tion, acute myocardial infarction, shock, dissecting aor-
tic aneurysm, local anesthetic toxicity, and high spinal 
block (McBride, 2018). The coagulopathy associated 
with AFE helps to distinguish it from the above differen-
tial diagnoses.

To facilitate consistency among researchers reporting 
on AFE, McBride (2018) suggests the following criteria 
must be met for diagnosis: (1) sudden onset of cardiopul-
monary arrest or hypotension with respiratory compro-
mise, (2) DIC, (3) onset of symptoms must occur during 
labor or within 30 minutes of delivery of placenta, and 
(4) afebrile. Atypical presentations of AFE can occur 
when some, but not all, of the previous criteria are met 
and cannot be explained by any other diagnosis (Stafford 
et al., 2020).

Amniotic fluid embolism (AFE) is a rare, sudden, 
and catastrophic complication of pregnancy that 
can result in cardiopulmonary arrest potentially 
leading to death (McBride, 2018; Sara et al., 

2022). This occurs when fetal material, amniotic fluid, 
or trophoblasts enter the maternal circulation (Combs et 
al., 2021; Sara et al., 2022). The pathophysiology of AFE 
includes an inflammatory and coagulopathic response 
due to fetal materials entering maternal circulation (Viau-
Lapointe & Filewod, 2019). In the United States, based on 
data from the National Inpatient Sample of 14.6 million 
hospital births from 2016 to 2019, the 
incidence of AFE was 6 in 100,000 
births (Mazza et al., 2022). Maternal 
mortality due to AFE has been found 
to be between 10% and 17% and 
neonatal mortality ~6% (Mazza et 
al., 2022; Stafford et al., 2020). Staf-
ford et al. (2020) stratified incidence 
of AFE by race and ethnicity as 70% 
non-Hispanic White women, 7% His-
panic women, 3% Asian women, 1% 
African American women, and 19% 
unspecified race or ethnicity. Diagnosing AFE is challeng-
ing because it is an exclusionary diagnosis and symptoms 
of AFE overlap with many other obstetric complications 
(Stafford et al., 2020). Increasing awareness of signs and 
symptoms and timely treatment of AFE among nurses, 
midwives, physicians, respiratory therapists, and other 
members of the perinatal health care team is crucial for 
early recognition, appropriate treatment, and optimal 
outcomes. A multidisciplinary approach is essential to 
decrease maternal and neonatal morbidity and mortality 
(McBride, 2018).

Clinical Overview
Pathophysiology
Although the etiology of AFE is unknown, it is thought 
when fetal cells enter the maternal circulation, the fetal 
cells act as an antigen, triggering an abnormal immune 
response, including activation of proinflammatory medi-
ators, a release of cytokines, and pro-coagulant factors 
resulting in the cascade of a multisystem collapse (Mazza 
et al., 2022; Sara et al., 2022). Pulmonary vasculature 
constricts, leading to acute pulmonary hypertension, pro-
gressing to right ventricular failure and pulmonary ede-
ma, hypoxemia, uterine atony, and finally hemorrhage 
with disseminated intravascular coagulation (DIC; Git-
man et al, 2019; Sara et al., 2022). Some cases have re-
ported a complication of maternal hypoxic encephalopa-
thy (Viau-Lapointe & Filewod, 2019).

Signs, Symptoms, and Clinical Manifestation
The hallmark triad of AFE includes acute respiratory 
distress, cardiovascular collapse, and coagulopathy 
(Mazza et al., 2022). In all reported cases, the patient 
was hypotensive; other signs and symptoms include fe-
tal heart rate abnormalities, dyspnea, loss of conscious-
ness, bleeding, uterine atony, seizure-like activity, al-

A multidisciplinary  
approach is essential to 
decrease maternal and 
neonatal morbidity and 

mortality.
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Treatment
Management of AFE includes high-quality cardiopulmo-
nary resuscitation, immediate delivery of the fetus if appli-
cable, early intubation, fluid volume resuscitation, ongoing 
evaluation of coagulopathy with thromoboelastography 
(TEG) interpretation, control of hemorrhage and coagu-
lopathy with blood component therapy, and cardiovascular 
support through inotropes and vasopressor administration. 
If an AFE occurs during labor prior to birth, expedited de-
livery through a resuscitative hysterotomy must be initiated 
promptly to prevent an anoxic brain injury to the fetus and 
improve circulation to the mother (Jeejeebhoy et al., 2015; 
Seong et al., 2018). More recent approaches include imple-
menting the A-OK (atropine, ondansetron, and ketorolac) 
for suspected AFE protocol, extracorporeal membrane ox-
ygenation (ECMO), and extracorporeal cardiopulmonary 
resuscitation (ECPR) therapies to increase survival and de-
crease complications (Gitman et al., 2019).

The A-OK AFE protocol involves administration of a 
combined therapy of atropine 0.2 mg, ondansetron 8 mg, 
and ketorolac 30 mg to address the potential underlying 
mechanisms of an AFE (Gitman et al., 2019). Atropine 
and ondansetron act to counteract effects leading to bra-
dycardia, decreasing pulmonary hypertension and in-
creasing peripheral vascular tone (Long et al., 2022). Ke-
torolac working as a non-steroidal anti-inflammatory 
aids in reversal of coagulopathy by inhibiting thrombox-

ane (Long et al., 2022). Due to the rarity of AFE, valida-
tion of this regimen has not been completed, and consid-
eration of this approach could lead to benefits established 
in retrospective published cases (Long et al., 2022).

Transesophageal echocardiography (TEE) can aid in 
diagnosis and treatment by evaluating ventricular perfor-
mance and can guide resuscitation (McBride, 2018). This 
diagnostic test can also be used to help manage fluid re-
suscitation by monitoring the function of the right ven-
tricle, ensuring the patient is not being fluid overloaded, 
further distending the right ventricle (McBride, 2018). 
Repeating TEEs throughout treatment allows the treat-
ment team to monitor the progress of cardiac improve-
ment to guide decisions regarding ECMO weaning and 
decannulation. Once TEE reveals cardiac improvement, 
early decannulation has been shown to lessen the compli-
cations associated with prolonged ECMO cannulation 
(Gitman et al., 2019).

Extracorporeal cardiopulmonary resuscitation ECPR 
is the application of Venoarterial ECMO during cardio-
pulmonary resuscitation in cases where the cause of ar-
rest is believed to be reversible. VA ECMO supports 
both the cardiovascular and the respiratory system by 
removing deoxygenated venous blood, hyper-oxygenat-
ing the blood while simultaneously removing carbon di-
oxide by using a membrane oxygenator, and returning 
the oxygen-rich blood to the arterial system (Figure 1). 

FIGURE 1. VA ECMO (GARG ET AL., 2022)

© 2022 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of the Creative Commons Attribution 3.0 
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
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ford et al., 2020). Subsequent pregnancies and 
recurrence of AFE was not found in literature and in a 
recent study, uncomplicated pregnancies and births oc-
curred (Sara et al., 2022; Stafford et al., 2020). As re-
search continues to expand on patient outcomes, few 
details are emerging about morbidity after survival. 
More research is needed to understand long-term out-
comes and morbidity and suggests the need for a multi-
disciplinary approach in helping survivors with compli-
cations following discharge.

Exemplar Case Presentation
A 33-year-old woman, gravida 3 para 1 at 34 weeks and 
2 days gestation reported to the obstetric emergency de-
partment located in the labor and delivery unit com-
plaining of new-onset contractions occurring every 5 
minutes and vaginal bleeding that was heavier than it 
has “ever been before,” including a palm-sized clot, that 
began 6 hours prior to arrival. Past medical and surgical 
history included hypothyroidism, chronic hypertension, 
history of a myomectomy 8 years prior, a cesarean birth 
2 years prior which required a blood transfusion, and 
allergies to stone fruits. She had two large uterine fi-
broids measuring 17 centimeters (cm) and 22 cm. The 
placenta was partially implanted on one of the fibroids. 
She had a history of vaginal bleeding during this preg-
nancy which was attributed to the uterine fibroids. The 
first episode occurred at 25 weeks gestation, and she 
was admitted to antepartum for 4 days to be monitored 
and complete a dose of betamethasone for fetal lung de-
velopment.

Admission vital signs were blood pressure 114/58 
mmHg, heart rate 100 bpm, oxygen saturation 99%, re-
spiratory rate 18 breathes per minute, and temperature 
98.2 °F. External fetal heart rate monitoring revealed a 
category II tracing with contractions every 1–2 minutes, 
and variable decelerations. Upon exam, she was 1 cm 
dilated and continued frank vaginal bleeding was noted 
and an orange-sized clot was evacuated during the sterile 
speculum exam by the provider. A bedside ultrasound 
revealed the fetus to be in breech position and with an 

Compared to conventional cardiopulmonary resuscita-
tion, ECPR more effectively stabilizes patients by pro-
viding oxygenated blood to organs and tissues, allowing 
providers more time to reverse the underlying cause of 
arrest, which gives the weakened heart time to heal while 
still providing adequate end-organ perfusion through 
VA ECMO (Abrams et al., 2022). Initiation and man-
agement of ECMO is completed by a specialized team of 
health care providers referred to at this facility as the 
ECMO team. This team includes a cardiothoracic sur-
geon, respiratory therapist, and registered nurse. Loca-
tion of initiation of ECPR will be completed at the loca-
tion the code is taking place. Survival rates of peripartum 
cardiac arrests have been found to improve with ECPR 
from 59% to 87% and survival rate for AFE from 52% 
to 85% (Naoum et al., 2020; Viau-Lapointe & Filewod, 
2019). Early implementation of VA ECMO during the 
acute phase of AFE can provide end-organ perfusion 
while optimizing oxygenation, making VA ECMO an 
ideal adjunctive therapy  (Viau-Lapointe & Filewod, 
2019). Use of ECMO circuitry traditionally requires use 
of anticoagulation therapy to decrease risk of thrombo-
sis; however, AFE patients are at very high risk for bleed-
ing and developing DIC (Sara et al., 2022). Point of care 
TEG testing offers the opportunity for an assessment of 
coagulopathies through graphic interpretation (Sara et 
al., 2022). This allows for a rapid visualization of clot 
formation abnormalities and clotting factor levels to 
guide blood transfusion management (Sara et al., 2022). 
Interdisciplinary discussion with anesthesia, obstetrical, 
and intensive care teams about the balance of anticoagu-
lation and bleeding risk must occur (Gitman et al., 2019; 
Seong et al., 2018). Initiating VA ECMO may be more 
beneficial than the potential risk in certain situations 
(Sara et al., 2022).

Amniotic Fluid Embolism Survival Outcomes
After surviving these catastrophic events, 55% of AFE 
survivors reported consistent depression and post- 
traumatic stress disorder (PTSD) with long-term com-
plications, such as thyroid and liver dysfunction (Staf-

TABLE 1 LABORATORY VALUE TREND DURING HOSPITALIZATION
Hemoglobin 

(g/dL)
Hematocrit 

(%)
Platelets 

(K/uL)
Partial Thromboplastin 

Time (seconds)
Fibrinogen 

(mg/dL)
d-Dimer 
(ug/mL)

Admit @1500 10.4 32.6 239 25.7 531

CVICU @1845 10 31.3 102 62.3 61 >128.0

PP #1 8.8 26.8 104 25.7 212

PP #2 8.3 25.3 107 26.5 392

PP #3 7.7 23.3 108 - -

PP #4 7.8 24.2 144 - -

PP #5 9.0 27.7 158 - -

PP #6 10.5 30.9 210 - -

Day of discharge 11.6 35.8 239 - -

Key: PP, postpartum; CVICU, cardiovascular intensive care unit
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anterior placenta. Based on assessment of vaginal bleed-
ing and fetal monitoring, there was high suspicion for 
placental abruption and the team moved forward with 
an emergency cesarean birth.

Peripheral intravenous (IV) access was established, 
laboratory blood work was drawn, and blood products 
were ordered and placed on hold. Initial admission labo-
ratory results included: white blood cell count of 10.0 k/
uL, hemoglobin 10.4 g/dL, hematocrit of 32.6%, platelet 
count of 239 k/uL, aPTT 25.7 seconds, and fibrinogen 
531 mg/dL (Table 1). She was transferred to the women’s 
operating room at 1600 where a spinal epidural was 
placed, and surgery started at 1623. At 1630, the uterine 
incision was made, and the placenta was encountered at 
the incision site causing profuse placental bleeding. The 
patient immediately arrested, with no prodromal symp-
toms or complaints, with profuse uterine bleeding. No 
pulse was palpated, and the cardiac monitor reflected 
asystole. The baby was delivered at 1630 in frank breech 
presentation with Apgar scores of 8 at 1 minute and 8 at 
5 minute while maternal chest compressions were initiat-
ed. The second anesthesia provider at bedside escorted 
the patient’s husband from the OR and took him to the 
patient’s room. A labor and delivery nurse sat with him 
until the chaplain arrived. The placenta was delivered 
manually, and the uterine and abdominal cavities were 
closed with suture.

During the initial resuscitation, the cause was suspect-
ed to be AFE due to abrupt onset; therefore, the A-OK 
protocol was ordered by the obstetrician. The cardiac 
rhythm remained in asystole and the patient was intu-
bated at 1635. The code team arrived, and intensivist 
took over leadership of the code interventions from the 
anesthesia team. Code interventions continued with one 
unit of packed red blood cells (PRBCs) administered at 
1637 and atropine 0.2 milligram (mg) administered at 
1639. Return of spontaneous circulation occurred at 
1640; however, shortly after the patient suffered another 
episode of cardiac arrest and chest compressions re-
sumed. Epinephrine was administered at 1646 and the 
second unit of PRBCs was initiated at 1647. Chest com-
pressions were held for pulse check at 1647 and pulse 
return was noted.

Her cesarean incision site was closed at 1650 and 
ECMO began to be initiated by a cardiothoracic sur-
geon and specialized ECMO team members who re-
sponded per policy with code blue initiation in women’s 
service lines. The patient suffered another episode of 
cardiac arrest at 1655. Rapid cannulation and initiation 
of VA ECMO occurred at 1658 under ultrasound guid-
ance via a 23 French (Fr.) venous drainage cannula in 
the right femoral vein with a 16 Fr. arterial return can-
nula in the right femoral artery. A 7 Fr. distal reperfu-
sion sheath was placed in the superficial femoral artery 
under ultrasound guidance to adequately perfuse the 
right lower limb. For anticoagulation, 5,000 units of 
heparin were administered during ECMO cannulation. 
Upon initiation, ECMO flows ranged from 2.5 to 3.0 
liters per minute.

The initial ECMO flows were lower than calculated 
ideal ECMO flows due to hypovolemia from massive 
blood loss but using the ECMO circuit for rapid trans-
fusion of PRBCs and fresh frozen plasma (FFP) paved 
the way for adequate ECMO flow that still provided 
end- organ perfusion in this case. An arterial line was 
placed by a certified registered nurse anesthetist at 1702 
for invasive blood pressure monitoring and blood gas 
evaluation. A palpable pulse returned at 1704 and mean 
arterial pressure ranged from 65 to 70 mmHg. A TEE 
performed at 1705 revealed normal left ventricular ejec-
tion fraction (LVEF 60%) but a dilated right atrium and 
ventricle with mildly depressed right ventricular func-
tion, consistent with an AFE. A third unit of PRBCs was 
transfused at 1707, followed by a fourth unit at 1712. 
Point-of-care blood gases were run before and after can-
nulation, showing improvement (Table 2). Milrinone 2 
mg IV was administered to increase myocardial contrac-
tility and a central venous access device was placed at 
1715 by the anesthesiologist in the right jugular vein. 
The dressing was applied to the cesarean incision at 
1742, quantitative blood loss during the case was 2561 
mL, and the patient was transported to radiology for a 
pan scan CT at 1810 per facility protocol to investigate 
potential causes of cardiac arrest.

On arrival to the cardiovascular intensive care unit 
(CVICU) at 1845, laboratory results were reviewed and 
found to be consistent with DIC: PT 15.5 sec, PTT 62.3 
sec, fibrinogen 61 mg/dL, d-dimer >128.0 micrograms 
per milliliter (ug/mL), H&H 10/31, and PLT 102 (Table 
1). Coinciding with the laboratory results, the patient’s 
TEG mapping and results showed clotting factor defi-
ciency with low fibrinogen and function (Figure 2). Ad-
ditional FFP and cryoprecipitate were ordered to treat 
clotting deficiencies. The patient’s husband was escorted 

TABLE 2 POINT OF CARE ARTERIAL BLOOD GAS 
RESULTS

Time pH pCO2 paO2 HCO3 BD

1714 7.08 60 344 17.8 -12

1741 7.36 41 87 23.5 -2

Key: pCO2, partial pressure carbon dioxide; paO2, partial pressure 
oxygen; HCO3, bicarbonate; BD, base deficit

Because of the rarity of amniotic fluid em-
bolism, many obstetrical teams may not 
have prior experience in managing these 
catastrophic cases; however, with ongoing 
education and simulation, teams can be bet-
ter prepared in recognition and management 
of these life-threatening events.

04 MCN0124_Amniotic Fluid_00052_Varun.indd   33 15/11/23   9:56 AM

Copyright © 2024 Wolters Kluwer Health, Inc. All rights reserved.



34 volume 49  |  number 1 January/February 2024

On postpartum (PP) day 1, a bedside repeat TEE 
showed cardiac function improvement, so the process for 
ECMO decannulation began. The patient was transport-
ed to the operating room and decannulated at 1319. An 
additional TEE was performed following decannulation 
and showed no significant change from the previous as-
sessment of cardiac function. The patient’s bleeding was 
stable; therefore, the OBGYN physician removed the 
uterine vacuum device at 1829 with scant vaginal bleed-
ing. The patient was able to be weaned from sedation and 
extubated on PP day 2. Oxygen saturation after extuba-
tion was 94% on 4 liters nasal cannula. Obstetrically, the 
patient’s bleeding remained stable with scant bleeding 
and a firm, midline fundus below the umbilicus. The pa-
tient and her husband verbalized the desire to breastfeed. 
A consult to lactation services was placed and lactation 
consultants assisted the patient in pumping every 3 hours 
while admitted and performed breast assessments. The 
patient was able to visually track and respond to name 

to the CVICU by the chaplain where he waited outside 
her room and received updates from the nurses and phy-
sicians on the patient’s status. The patient became acutely 
tachycardic and profuse vaginal bleeding was noted. The 
obstetric team was called to bedside. On assessment, the 
fundus was boggy and +4 above the umbilicus. The ab-
dominal dressing was completely saturated and changed. 
The patient was treated with methylergonovine and 
misoprostol at 1939, carboprost at 1941 and 1958, and 
a uterine vacuum device was placed. Following uteroton-
ics and vacuum device placement, vaginal bleeding im-
proved, and hourly blood loss was measured with the 
suction canister. Additional blood loss in the CVICU was 
2,450 mL, giving a cumulative blood loss of 5,011 mL. In 
total, the patient received 17 units of PRBCs, 7 units of 
FFP, 3 units of platelets, 7 units of cryoprecipitate, and 
2,750 mL of albumin. Throughout the night, vital signs 
stabilized, ECMO flows were maintained between 2.5 
and 3.0 L/min, and the patient remained sedated.

FIGURE 2. THROMOBOELASTOGRAPHY (TEG) RESULT

Interpretation: CK: assessment of enzymatic, platelet, and fibrinolytic functions. CRT: clotting factors and clot strength. CKH: differentiation between 
coagulopathy and presence of heparin. CFF: assessment of fibrinogen (Sato et al., 2020).
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but exhibited transient encephalopathic behavior evi-
denced by altered mental status and combative behavior. 
Ativan and Haldol were given to manage the restlessness 
and agitation.

By PP day 3, the patient was ambulating, received a 
visit from her baby (Figure 3), and social workers were 
consulted to offer emotional support. The patient’s re-
covery was complicated by difficult to control hyperten-
sion, which required an esmolol infusion along with IV 
hydralazine and IV labetalol. Over the next few days, the 
patient continued to regain activities of daily living, re-
sumed a regular diet, and was weaned off all respiratory 
support, with family member support at bedside. How-
ever, her mental status continued to fluctuate. At times 
the patient was oriented, but she would also experience 
periods of disorientation exhibited by confusion to her 
location and situation. Hypertension persisted and re-
quired the addition of a cardene drip to control blood 
pressure.

On PP day 4, blood pressure control improved, and 
the patient was transferred to the step-down unit. The 
next day, PP day 5, the patient was able to travel to the 
NICU to visit her baby by wheelchair with husband. The 
patient voiced concerns with fine motor control issues 
and brain fog, reported as difficulty with recollection. On 
PP day 6, the patient was discharged home with oral la-
betalol, physical therapy, and follow-up in 1 week. Pa-
tient had 30- and 60-day follow-up calls that showed her 
to be intact neurologically; however, she continued to 
have episodes of brain fog and lapses in memory prior to 
hospitalization.

Nine months later, the patient reports new-onset over-
active parathyroid gland and Crohn’s disease exhibited 
by rashes, joint pain, gastrointestinal disturbances, and 
temperature instability. She experienced delayed bonding 
with her baby due to initial separation and ongoing 
health complications, however, improved over a 6-month 
period. Additional reports of depression and PTSD for 
herself and family members were shared.

The team involved in the care of the patient during the 
cardiac arrest and resuscitation debriefed immediately 
following stabilizing the patient. A formal team debrief 
was conducted 2 days later to ensure all team members 
were able to attend and debrief again after having time to 
process the event. Those involved in the care and other 
members of the health care team were also supported 
through a “Code Lavender” after the resuscitation. At 
this facility, the chaplain department uses a “Code Lav-
ender” to support team members who experience a dif-
ficult patient event which involves social-emotional sup-
port from the chaplain and sachets that contain a small 
bottle of lavender essential oil, chocolate, and an encour-
aging quote.

Clinical Implications
This case occurred at a large metropolitan, level IV ma-
ternal designated facility (American College of Obstetri-
cians and Gynecologists & Society for Maternal-Fetal 
Medicine, 2019) with ~6,000 births per year in Fort 

Worth, TX. We recognize that the team at this facility is 
privileged to have access to a robust multidisciplinary 
team with advanced capabilities, such as ECPR initia-
tion. Although all facilities that care for obstetric patients 
may not have access to these resources, they can increase 
their team’s confidence and ability to care for patients 
affected by AFE by improving multidisciplinary team-
work, communication, emergency processes, and imple-
mentation of the A-OK protocol.

Because of the rarity of AFE, many obstetrical teams 
may not have prior experience in managing these cata-
strophic cases; however, with ongoing education and 
simulation, teams can be better prepared in the recogni-
tion and management of these life-threatening events. 
Frequent education updates with frontline clinical team 
members on management strategies and emerging medi-
cation therapy is necessary. Conducting simulation al-
lows teams to practice working together and improve 
communication. Simulation can also help identify obsta-
cles to multidisciplinary team management and aid in 
quality improvement by identifying barriers to safe care. 
It is vital to ensure all responding departments (blood 
bank, anesthesia, nursing, surgical technicians, physi-
cians, ICU, and ECPR/ECMO teams) are involved in 

FIGURE 3. THE MOTHER AND HER BABY IN THE 
CVICU ON POSTPARTUM DAY 3

Image used with permission.
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simulation and debriefing to allow for areas of improve-
ment to be identified.

A few weeks prior to this event, the multidisciplinary 
team in this case simulated an ECPR maternal code sce-
nario in the women’s services operating room. After the 
simulation, several needs were identified and addressed 
prior to this case which contributed to the positive out-
come for this patient. Our ICU, Code Blue, and ECMO 
teams created a transport bag for ECMO supplies that 
can be rapidly taken to any cardiac arrest in the facility. 
Labor and delivery nurses worked with pharmacists to 
create emergency kits for A-OK and ECMO initiation. 
Pharmacists program the automated medication dis-
pensing system to allow an override dispense of a prede-
termined medication when these kits are selected. The 
A-OK kit consists of atropine 0.2 mg, ondansetron 8 
mg, and ketorolac 30 mg. The ECMO initiation kit con-
tains 15,000 units of heparin, 750 mL albumin, and 
10–10 mL normal saline flush. The availability of emer-

gency supplies and medications for immediate use is 
critical during these time-sensitive events. Massive blood 
transfusion protocols which are familiar to the multidis-
ciplinary team and can be activated in a timely manner 
allow for rapid transfusion of blood products when 
AFEs are suspected. This can save precious time when 
combating massive hemorrhage and DIC that accompa-
nies AFE. Education for nurses, respiratory therapists, 
midwives, physicians, and other members of the team 
about when and how to activate these emergency proto-
cols allows for teams to be prepared when obstetrical 
emergencies occur. Another important aspect of placing 
patients on VA ECMO provides an avenue to rapidly 
transfuse PRBCs and FFP while simultaneously provid-
ing end-organ perfusion. Volume administration is often 
an overlooked aspect of ECPR and can assist in the 
management of a massive hemorrhage secondary to 
AFE. To ensure maternal-specific care in non-obstetric 
departments, obstetric nurses should remain at bedside 
during recovery periods to assist with ongoing evalua-
tion and treatment of vaginal bleeding, fundal assess-
ment, and obstetric-related concerns. The obstetric 
nurse is familiar with medications commonly used in 
obstetric emergencies and contraindicated medications 
in this patient population. The obstetric team remaining 
at bedside decreases delays in care.

As this case shows, infant bonding is an important 
aspect of care that needs to be provided during mater-
nal and infant separation. If maternal and infant sepa-
ration is unavoidable, due to infant or maternal acuity, 
nurses can provide pictures and frequent updates, and 
closed-circuit video monitoring can provide patients 
with a sense of connection with their infant. When ap-
propriate, encouraging physical bonding and skin-to-
skin is beneficial for both mom and infant. Because of 
the trauma that occurs during an AFE event and report-
ed association with depression and PTSD, facilitating 
in-hospital social work and behavioral health consults 
during stay and providing patients and family post dis-
charge mental health resources and follow-up care fol-
lowing discharge can be beneficial for short- and long-
term recovery. <
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CLINICAL IMPLICATIONS
 • Creating and having access to emergency kits such as 
A-OK available to multidisciplinary teams facilitates rapid 
administration of medications targeting the cause of 
maternal arrest.

 • The ability to assess coagulation status and activate 
massive transfusion protocols can help combat massive 
blood loss and hypovolemia during AFE events thus 
assisting in restoring hemodynamic stability.

 • Use of VA ECMO as an avenue to transfuse PRBCs and 
FFP rapidly is often an overlooked benefit and can help 
prevent end-organ disfunction.

 • Creating transport bags of ECPR supplies and ECMO 
machines to all areas outside of the typical intensive care 
setting can help facilitate early cannulation for VA ECMO 
at patient bedside during and following arrest.

 • A few weeks prior to this event, the multidisciplinary 
team in this case simulated an ECPR maternal code 
scenario in the women’s services operating room. After 
the simulation, several needs were identified and 
addressed prior to this case which contributed to the 
positive outcome for this patient. Multidisciplinary 
simulation on AFE can help identify potential barriers 
and improve team knowledge and response.

 • Maternal and infant bonding is an important aspect of 
care when separation occurs. Nurses can facilitate 
bonding with transporting infants to patients or vice 
versa when able or providing updates, videos, and 
pictures when unable to be physically present.

 • Nurses can support breastfeeding as per maternal 
condition and desires.

 • Social worker consultations during hospitalization and 
recommendations for post discharge care can help with 
depression and PTSD following AFE events, aiding in 
patient recovery.
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