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Perimortem cesarean delivery and subsequent emergency
hysterectomy: new strategy for maternal cardiac arrest
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Cases: Perimortem cesarean delivery (PMCD) is the only way to resuscitate pregnant women in cardiac arrest, and has been found
to increase maternal resuscitation rate by increasing circulating plasma volume. However, many obstetricians have not experienced a
case of PMCD, as situations requiring it are rare. We report our strategy for cases of maternal cardiac arrest, on the basis of a review
of published work, and present two case reports from our medical center.

Outcomes: In case 1, PMCD led to death by massive bleeding. In case 2, PMCD and hysterectomy were carried out after the intro-
duction of venoarterial extracorporeal membrane oxygenation, and both mother and baby survived.

Conclusion: We find that rapid hysterectomy as a damage control surgery following PMCD can be life-saving for both mother and
baby.
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INTRODUCTION

AMERICAN HEART ASSOCIATION guidelines for
cardiopulmonary arrest (CPA) suggest that perimortem

cesarean delivery (PMCD) is the only way to resuscitate
pregnant woman in cardiac arrest.1 Perimortem cesarean
delivery has been found to increase the maternal resuscita-
tion rate by effecting expulsion of the baby, increasing the
circulating plasma volume.2,3 It is reported that CPA during
pregnancy occurs at a rate of 1/30,000.4 Although it is extre-
mely rare to meet with this special condition in a patient, it
is important to understand what to do for pregnant patients
with CPA if it does occur.

We experienced two PMCDs from April 2013 to March
2014. In this study, we report our experience with PMCD
and our strategy, along with a review of published works.

CASES

Case 1

THE PATIENT WAS a 33-year-old woman (gravida 3,
para 2), who had no notable medical history. She con-

sulted her obstetric practitioner for the main complaint of
fever and coughing at 37 weeks and was admitted. The
patient’s respiratory condition became worse, and a distur-
bance of consciousness was observed; therefore, she was
transferred by ambulance to our critical care medical center.
She went into CPA in the ambulance, and arrived at our cen-
ter 9 min after CPA; electrocardiogram showed asystole,
and no fetal heart rate was observed. Return of spontaneous
circulation was temporarily observed after the patient was
admitted, but the hemodynamics were unstable. Twenty-
nine minutes after arrival, it was determined to carry out
PMCD. It was difficult to achieve hemostasis due to atonic
bleeding and coagulopathy, and therefore took 43 min to
operate. We tried to introduce venoarterial extracorporeal
membrane oxygenation (VA-ECMO) after PMCD, but can-
nulation failed due to narrow blood vessel diameter. The
patient died in the emergency room 3 h 29 min after admis-
sion (Fig. 1).
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Case 2

The patient was a 29-year-old woman (primipara), who also
had no unusual medical history. She was admitted due to
preterm labor and unexplained hypokalemia. At 36 weeks,
she fell into CPA with sudden spasm-like seizures, and was
transferred to our center. She had ventricular fibrillation in
the ambulance, and electrocardiogram showed asystole at
arrival, which was 30 min after onset of CPA. Fetal heart
rate was observed by ultrasound at the time. The decision
for PMCD was made 3 min after the patient’s arrival in the
emergency room. Introduction of VA-ECMO was com-
pleted after 19 min, and PMCD started after 21 min. A baby
weighing 2,000 g was delivered after 23 min, with Apgar
score 1/3. Because bleeding from the uterus could not be
controlled, we quickly performed hysterectomy subsequent
to PMCD. Damage control surgery (DCS) was decided on
for hemostasis. Gauze was packed into the abdominal cavity
and a temporary abdominal closure was carried out using
vacuum-assisted closure. As the patient had a severe coagu-
lopathy, massive transfusion was undertaken in the intensive
care unit. A definitive abdominal closure was carried out on
the 5th postoperative day, and withdrawal from VA-ECMO
was completed on the 9th postoperative day. Despite seque-
lae in the nervous system, respiratory support was termi-
nated, and the patient was transferred to a rehabilitation
hospital, followed by home discharge of patient and baby
(Fig. 1).

DISCUSSION

GENERAL CARDIOPULMONARY RESUSCITA-
TION has been established as a procedure since 1961,5

and maternal resuscitation since approximately 1990.6 The
American Heart Association, the European Resuscitation
Council, and the Royal College of Obstetricians and Gynae-
cologists have published evidence-based guidelines for peri-
natal resuscitation.1,7,8 It is necessary to modify common
resuscitation guidelines for the perinatal context because of
maternal physical and anatomical changes. The guidelines of
both the International Consensus Conference on Cardiopul-
monary Resuscitation and the Emergency Cardiovascular
Care Science with Treatment Recommendations have recom-
mended that when normal CPR is not successful in cases of
CPA in women more than 20 weeks pregnant, the PMCD
decision should be made within 4 min from CPA, and the
baby removed within 5 min.1,7,8 This principle has also been
reflected since 2014 in Japanese practice guidelines. The
major issues in case 1 were that it took too long for the
PMCD decision to be made and that bleeding due to atonic
uterus could not be controlled. Based on this outcome, we
adopted a strategy to achieve rapid, safe PMCD, as follows:
1. Induce VA-ECMO in order to stabilize the circulation;
2. Do the cesarean section immediately after VA-ECMO

introduction;
3. Perform DCS for control of bleeding, if severe coagu-

lopathy is shown.
Stabilization of circulation should be the priority. In par-

ticular, brain resuscitation should be prioritized to maintain
cerebral blood flow in the mother. If the cause of the bleed-
ing is due to coagulopathy, sometimes hemostasis cannot be
achieved surgically. In cases of severe coagulopathy, instead
of the usual radical operation, DCS should be carried out.
Under CPA, uterine atonicity can naturally occur, and mas-
sive bleeding at this time can make resuscitation difficult. In
this case, a hysterectomy should be quickly carried out as a

Fig. 1. Emergency room processes in two cases of maternal cardiopulmonary arrest. Ap1/3, Apgar score 1/3; CPR, cardiopulmonary

resuscitation; PMCD, perimortem cesarean delivery; ROSC, return of spontaneous circulation; VA-ECMO, venoarterial extracorporeal

membrane oxygenation.
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tactic to achieve hemostasis. Intra-abdominal gauze-packing
to promote hemostasis and temporary abdominal closure are
an effective strategy for hemostasis and shortening surgery
time.

In case 2, the above strategy was implemented based on
the experience of case 1. As a result, the PMCD decision
time dropped from 29 min to 4 min, and surgical time was
reduced from 43 min to 20 min. The amount of bleeding
showed an impressive decrease to 400 mL from 6,700 mL.
As the decision of hysterectomy and DCS was quick in case
2, bleeding was relatively little. It is suggested that this strat-
egy led not only to reduced surgery time but also to less
bleeding.

Two papers by Katz et al. have recommended PMCD
within 4 min of cardiac arrest.2,3 The first paper is a review
of PMCD cases from 1875 to 1985; because many of these
date from before the establishment of CPR as a standard
medical procedure, the majority of them did not involve
basic CPR.3 The second paper reviews cases of PMCD from
1986 to 2004.2 However, time from arrest to PMCD was
described only for surviving babies.2 In other words, the 4-
min rule originally focused only on outcomes for babies,
and therefore, there is no evidence with respect to maternal
resuscitation.9 Einav et al.9 examined cases from 1980 to
2010 in order to verify the 4-min rule. Of 94 CPA cases con-
sidered, PMCD was carried out in 87.2% (n = 86), but was
performed within 4 min in only four cases, with an average
time of 16.6 � 12.5 min from arrest until delivery. This sur-
vey showed that it is generally difficult to achieve PMCD
within 4 min, unless the mother is in a special environment
such as an operating room or intensive care unit at the time
of arrest, and that it is possible to improve the prognosis of
the mother by performing PMCD within 10 min. In this
context, it is necessary to establish a system for progressive
to PMCD from cardiac arrest within 10 min for a good prog-
nosis.

In Japan, only six cases of PMCD have been reported,
including ours (Table 1). Of the six cases, resuscitation was
successful in four (67%), and survival to hospital discharge
occurred in three (50%). In three cases of successful dis-
charge, two cases of CPA occurred in the operating room
just before PMCD. Although one case of successful dis-
charge (our case 2) occurred in the prehospital phase, this
case was rescued by stabilization of circulation using VA-
ECMO before PMCD. Damage control surgery in PMCD
means speedy hemostasis by abbreviated surgery including
hysterectomy and then rapidly starting intensive care.
Regarding DCS in cases of PMCD, two recommendations
are made on the basis of the results of our experiments: (i) if
there is uncontrollable bleeding, quick hysterectomy should
be performed for hemostasis; (ii) the operation should be

speedily finished using temporary abdominal closure while
preventing abdominal compartment syndrome.10 Atonic
uterine bleeding in a cardiac arrest situation is fatal, and we
faced difficulties related to it; therefore, the decision for
DCS should be made without hesitation to save the patient’s
life. Our PMCD system is summarized in Figure 2. The
emergency physician, as team leader or person in charge,
obstetricians, pediatricians, and co-medical personnel are
included in the team for PMCD. The recommended proce-
dure is:
1. CPR (basic life support and advanced life support) by the

emergency physician;
2. VA-ECMO induction by the emergency physician;
3. Decision for PMCD made by the obstetricians and team

leader;
4. PMCD;
5. Rapid hemostasis including hysterectomy and DCS;
6. Intensive care.

CONCLUSION

PERIMORTEM CESAREAN DELIVERY, which has
been recommended by various international guidelines,

is an effective strategy to rescue a pregnant patient and baby.
However, stabilization of circulation using VA-ECMO
should be the top priority as it is extremely difficult to start
PMCD within 4 min, and maintain the quality of CPR dur-
ing PMCD. Moreover, the strategy of using DCS in PMCD
is crucial to achieve effective hemostasis, as patients who
need PMCD are critical. It is suggested that the combination
of stabilization of circulation by VA-ECMO before PMCD

Fig. 2. System of perimortem cesarean delivery (PMCD) in our

hospital. CPR, cardiopulmonary resuscitation; DCS, damage

control surgery; ICU, intensive care unit; PMCD, perimortem

cesarean delivery; VA-ECMO, venoarterial extracorporeal mem-

brane oxygenation.
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and PMCD using the damage control concept may be an
excellent strategy for success of PMCD.
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