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SUMMARY
Massive pulmonary embolism (PE) is a leading cause of 
maternal death and may require intra- arrest thrombolysis 
as well as resuscitative hysterotomy. The case presented 
is a primigravida in her mid-30s at 28 weeks gestation. 
The patient presented to the emergency department after 
out- of- hospital cardiac arrest. Return of spontaneous 
circulation (ROSC) was achieved but not sustained. 
Episodic cardiopulmonary resuscitation with epinephrine 
boluses was required. Resuscitative hysterotomy was 
performed intra- arrest. Echocardiography revealed 
a dilated right heart consistent with massive PE and 
thrombolysis was administered. ROSC was obtained 
thereafter and output was sustained. Subsequent CT 
brain revealed irreversible hypoxic injury. Treatment 
was withdrawn with the support of family. Postmortem 
examination confirmed massive PE. Thrombolysis 
can restore and improve cardiovascular status in 
cardiac arrest caused by massive PE. Thrombolysis is 
not contraindicated in maternal resuscitation where 
resuscitative hysterotomy may also be required.

BACkgRoUnd
Pulmonary embolism (PE) is one of the leading 
causes of maternal death in the UK and devel-
oped countries.1 2 PE has an estimated incidence of 
1–1.5 per 10 000 pregnancies with a mortality of 
3.5%.3 4 Cardiac arrest from all causes in pregnancy 
is rare with an incidence of 1:20 000.5 Interest-
ingly, however, this is more common than sudden 
cardiac death in young athletes which receives 
much greater public attention and has an incidence 
of 1:200 000.5–7

Resuscitative hysterotomy (perimortem 
caesarean section) is recommended in the treatment 
of maternal cardiac arrest beyond 20 weeks gesta-
tion.1 Systemic thrombolysis is recommended as a 
treatment option in maternal cardiac arrest if the 
aetiology is thought to be massive PE.8 However, 
these two interventions are rarely performed 
concurrently.

We present the first case in the literature of an 
out- of- hospital maternal cardiac arrest managed in 
the emergency department (ED) with both resusci-
tative hysterotomy and systemic thrombolysis.

CASe pReSenTATion
A primigravida in her mid- 30s presented to the 
ED by ambulance at 28 weeks gestation following 
an out- of- hospital cardiac arrest. The patient had 
no significant past medical history but was under 

review by the fetal medicine team for a fetal 
congenital diaphragmatic hernia on antenatal ultra-
sound scans.

In the early hours of the day of presentation, 
the emergency services were called as the patient 
had fallen out of bed and was reportedly cyanosed. 
When the paramedics arrived, she had a central 
pulse and was conscious but non- communicative. 
Within several minutes, she had a seizure followed 
by a pulseless electrical activity cardiac arrest. 
Cardiopulmonary resuscitation (CPR) was 
commenced and epinephrine was administered 
as per advanced life support guidelines. During 
prehospital resuscitation, the patient regained 
cardiac output on several occasions but this was 
not sustained (figure 1).

The patient was transferred to hospital by road. 
On arrival in the ED, she was once again in cardiac 
arrest with CPR ongoing. The ED team continued 
the resuscitation and performed manual left uterine 
displacement. The patient was intubated and 
connected to a ventilator. The first rhythm check 
in hospital revealed an organised rhythm with a 
central pulse. However, as previously, this was 
transient, and over the next 10 min, the patient 
had repeated loss of cardiac output with subse-
quent return of spontaneous circulation, following 
epinephrine and CPR.

Given the significant haemodynamic insta-
bility and the inability to sustain cardiac output, 
the decision was taken to perform a resuscitative 
hysterotomy. This was performed by the obstetric 
registrar in the resuscitation room. A male infant 
was delivered 12 min after the patient’s arrival in 
the ED. The neonatal team attempted resuscita-
tion but there was no respiratory effort or cardiac 
output, and the baby was confirmed deceased 
30 min after delivery.

Shortly after delivery, a maternal focused cardiac 
ultrasound was performed, demonstrating a dilated 
right heart consistent with massive PE. Cardiac 
output was again lost and the patient was placed on 
a mechanical CPR device. The option of thrombol-
ysis was discussed and the potential for significant 
haemorrhage was considered. Fifty milligrams of 
alteplase was administered and CPR was continued. 
After 15 min, with the patient still in cardiac arrest, 
a second dose of 50 mg alteplase was given. The 
next rhythm check revealed a central pulse and 
there were no further episodes of cardiac arrest. 
The cardiac ultrasound was repeated that demon-
strated a reduction in the size of the right ventricle 
and good left ventricular contractility.
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Figure 1 Case timeline. Original work by Matthew Carwardine. ALS, advanced life support; BP, blood pressure; CPR, cardiopulmonary resuscitation; 
PE, pulmonary embolism; PEA, pulseless electrical activity; USS, ultrasound.

While the obstetric team achieved haemostasis, blood prod-
ucts were requested and administered via a rapid infuser device. 
An epinephrine infusion was started to support the blood pres-
sure. The patient was transferred to the intensive care unit (ICU) 
where further blood products were administered.

inveSTigATionS
Investigations in cardiac arrest typically include an arterial or 
venous blood gas analysis and a focused cardiac ultrasound 
looking for potentially reversible causes. In this case, focused 
cardiac ultrasound demonstrated a massively dilated right 
ventricle with bowing of the septum and no pericardial effusion. 
These findings, along with the clinical picture and history, were 
sufficient to make a diagnosis of massive PE. Limitations of this 
investigation in cardiac arrest may include the inability to obtain 

adequate images, errors in interpretation and inappropriate 
delay or time off chest compressions.

TReATMenT
The patient was managed with concurrent CPR and resuscita-
tive hysterotomy in the resuscitation room, shortly followed by 
systemic intravenous thrombolysis with Alteplase.

oUTCoMe And Follow-Up
A CT brain was performed after admission to ICU. This demon-
strated significant cerebral swelling as a result of a global 
hypoxic brain injury. The results of the scan were discussed with 
the family and appropriate limitations of treatment were put in 
place. The patient died several hours later, with her family by 
her side.
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learning points

 ► Thrombolysis and resuscitative hysterotomy can be performed 
concurrently in maternal cardiac arrest caused by pulmonary 
embolism, this may need to be performed in the resuscitation 
room and surgical haemostasis can be achieved.

 ► Early delivery of the fetus beyond 20 weeks gestation is vital 
in maternal cardiac arrest, and emergency department teams 
should be prepared for this procedure.

 ► Diagnosis of massive pulmonary embolism in cardiac arrest 
should be established rapidly with focused cardiac ultrasound 
and emergency medicine personnel should be trained in its 
use.

The postmortem examination confirmed the presence of 
a deep vein thrombosis in the left internal iliac vein and the 
primary cause of death was recorded as massive PE.

diSCUSSion
There have been several systematic reviews of the literature 
to support the recommendation for resuscitative hysterotomy 
within 4 min of maternal cardiac arrest.1 5 9–11 However, the 
evidence base is limited due to the rarity of the event and the 
potential reporting bias of those case reports that have been 
published. National registries of maternal death are established 
in several countries, including the UK, and there have been calls 
for an international collaboration of data in this area to support 
future guideline development.5 9

The use of systemic thrombolysis for PE in pregnancy is 
well documented.12 It should be reserved for those patients 
with significant haemodynamic compromise (ie, massive PE) as 
heparin anticoagulation alone in these patients will not relieve 
the obstruction to the pulmonary circulation.8 There is limited 
evidence in the literature supporting the use of both resus-
citative hysterotomy and systemic thrombolysis in maternal 
cardiac arrest. There is a single case report where thrombolysis 
was given for cardiac arrest that occurred during emergency 
caesarean section, which resulted in a good outcome for mother 
and baby.13

The Royal College of Obstetricians and Gynaecologists (UK) 
recommends resuscitative hysterotomy in maternal cardiac 
arrest beyond 20 weeks gestation if no cardiac output has been 
regained after 4 min of CPR.14 The European Society of Cardi-
ology and the British Thoracic Society recommend systemic 
thrombolysis for presumed massive PE, based on clinical and 
echocardiographic findings.15 16

In a case where resuscitative hysterotomy is performed, the 
risk of maternal haemorrhage should not be considered an abso-
lute contraindication to thrombolysis in the presence of massive 
PE causing cardiac arrest.13 Priority should be given to restoring 
the pulmonary circulation to reverse the cardiac arrest. As 
presented in the above case, cardiac output was only maintained 
after thrombolysis was administered, demonstrating the impor-
tance of treating the primary cause of cardiac arrest. Maternal 
haemorrhage should be anticipated and steps should be taken 
to mitigate this with blood product resuscitation and surgical 
haemostasis.

Despite the negative outcome, in this case, we believe that 
simultaneous resuscitative hysterotomy and systemic thrombol-
ysis represent a reasonable treatment option in maternal cardiac 
arrest from PE.
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