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Resuscitative endovascular balloon occlusion of the aorta
as an adjunct for hemorrhagic shock due to uterine rupture:
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Key Clinical Message

Resuscitative endovascular balloon occlusion of the aorta (REBOA) is a life-sav-
ing procedure used to control bleeding and maintain blood pressure temporar-
ily in traumatic hemorrhagic shock. Uterine rupture and placenta accreta
provoke uncontrollable massive hemorrhaging. REBOA may be useful for
hemodynamic stabilization to prevent cardiac arrest in high-risk pregnancy.
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Introduction

Hemorrhagic shock is an emergency associated with high
mortality, occurring not only in trauma but also in the
perinatal period. It is the most common cause of maternal
death in Japan [1]. Immediate control of bleeding and
large-volume blood transfusion are critical for patient sur-
vival. Resuscitative endovascular balloon occlusion of the
aorta (REBOA) is a life-saving procedure used to control
bleeding and maintain blood pressure temporarily in trau-
matic hemorrhagic shock [2]. This simple procedure
involves obtaining femoral artery access, passing a wire into
the aorta, and placing an occlusion balloon at the appropri-
ate aortic position. Implementation of REBOA is easier and
faster than implementation of other balloon occlusion
strategies, such as common iliac artery balloon occlusion,
which needs transfer to angiography room used in the peri-
natal period, and is less invasive than aortic cross-clamping
of resuscitative thoracotomy. In addition, hemorrhagic
shock is a challenging situation in the perinatal period.

© 2017 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

There are some studies that support the use of prophylactic
balloon occlusion of the aorta or iliac artery to control
bleeding in cases of placenta accreta [3, 4]; however, to the
best of our knowledge, there are no reports on REBOA for
the treatment of hemorrhagic shock in late pregnancy.
Here, we describe a case wherein REBOA was used for the
treatment of life-threatening hemorrhagic shock in late
pregnancy due to uterine rupture.

Case Examination

A 40-year-old Japanese woman was admitted to our
Obstetrics and Gynecology Department for the manage-
ment of placenta accreta at 30 weeks of gestation. We
predicted massive bleeding during cesarean section; there-
fore, we planned to use an iliac artery balloon occlusion
strategy during the cesarean section. At 35 weeks of gesta-
tion, she suddenly collapsed in her ward. She was in
shock with a blood pressure of 54/38 mmHg, a heart rate
of 99 bpm, a respiratory rate of 32 breaths/min, and a
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peripheral oxygen saturation of 99% (room air). She
complained of abdominal pain, and her abdomen was
distended. Laboratory data revealed decreased hemoglobin
(7.1 g/dL) compared to 1h previously (9.8 g/dL).
Therefore, we suspected intra-abdominal bleeding.
Because her vital signs did not improve with fluid resusci-
tation, we decided to perform emergency cesarean section
immediately.

The patient was transported to the operating theater
10 min later. We predicted life-threatening hemorrhage
because of placenta accreta and decided to implement
REBOA during preparation for surgery in order to pre-
vent cardiac arrest. The acute care surgeon accessed the
right femoral artery for REBOA using a 7-French sheath
(Rescue balloon®, Tokai Medical Products, Japan) by the
Seldinger method at blindly and placed the balloon above
the bifurcation of the aorta using guided fluoroscopy in
the operating theater for 7 min during initiation of intu-
bation and general anesthesia. Balloon occlusion immedi-
ately improved the systemic blood pressure from
50 mmHg to 120 mmHg. Surgery was immediately
started (36 min from the initial decision). Massive intra-
abdominal bleeding caused by an approximately 1-cm
uterine laceration was found, and uterine rupture was
diagnosed (Fig. 1). The infant was delivered 4 min after
balloon inflation. A hysterectomy was performed after
delivery of the infant. REBOA was performed intermit-
tently during the surgery, and blood pressure was main-
tained. The total duration of occlusion was 54 min
(divided into 29 min and 25 min, both were total occlu-
sion). We got clear and dry surgical field during balloon
inflation; however, we lost that after bleeding when the
balloon deflated. The total operation time was approxi-
mately 180 min, and the amount of bleeding was 6970 g
(Table 1). Packed red blood cells (20 units), fresh-frozen

Figure 1. Photograph of uterine rupture. Massive intra-abdominal
bleeding was caused by a 1-cm laceration of the uterine wall (arrow).
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Table 1. Time course.

Time

00:00 Decided to perform emergency operation
00:10 Enter the operating theater

00:26 REBOA insertion

00:33 REVOA total inflate

00:35 Surgery was started

00:41 The delivery of infant

01:02 REBOA deflate

01:07 REBOA inflate

01:32 REBOA deflate

01:34 Hysterectomy was performed

03:36 Completion of surgery

plasma (20 units), and platelets (20 units) were
administered.

On admission to the intensive care unit, the patient
was hemodynamically stable. At postoperative day 1, she
was transferred to the obstetrics ward and subsequently
discharged on day 14 without complications. The baby
weighed 1990 g at birth. Apgar scores of 1 (1 min) and 5
(5 min) were recorded. The umbilical artery blood gas
analysis of the baby was below PH 6.981 with a base defi-
cit of —15.6 mmol/L indicating metabolic acidosis. The
baby’s condition gradually improved, and she was
discharged uneventfully on day 23.

Discussion

Uterine rupture is a rare but severe condition that can
cause severe hemorrhagic shock and is associated with a
high mortality rate [5]. Moreover, placenta accreta is a
common cause of maternal death and provokes uncon-
trollable massive hemorrhaging [6, 7].

Here, we describe a case of life-threatening hemor-
rhagic shock due to uterine rupture with placenta accreta
in late pregnancy that was successfully treated using
REBOA.

There were two key observations in this case. First,
REBOA could prevent cardiac arrest even during late
pregnancy. Currently, REBOA is used as a common and
effective procedure for hemodynamic support in trauma
[8] and is useful for managing postpartum hemorrhagic
shock [9]. Moreover, prophylactic aortic balloon occlu-
sion for placenta accreta in cesarean section has been
reported as a useful procedure to reduce the amount of
bleeding [4, 10].

On the other hand, delay to definitive therapy is the
most important disadvantage of REBOA. Inoue et al. [11]
indicated that delay in definitive hemostasis after REBOA
might be one of its drawbacks and may result in high
mortality. We agree with this and in our case, we decided
to perform definitive surgery immediately and transferred
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the patient to the operating theater as soon as possible.
We predicted that hemorrhage because of placenta accreta
would be very difficult to control with the potential of
cardiac arrest. We also predicted that implementation of
REBOA would not delay definitive surgery. REBOA was
performed in only 7 min during preparation for the oper-
ation, and it successfully prevented cardiac arrest and
maintained hemodynamic status. The average time from
initiation to successful REBOA in the emergency depart-
ment or operating theater has been reported to be
6.6 min [12]. The time for induction of REBOA in our
case was the same as that of reported in severe trauma
Therefore, REBOA did not delay in
hemostasis.

Second, REBOA provided a clear view of surgical field
without bleeding. When the REBOA was deflated during
the emergency cesarean section and hysterectomy, we
could not obtain a surgical field or continue the opera-
tion because of bleeding. However, after REBOA was per-
formed again, the bleeding decreased and we were able to
maintain a dry surgical field. Therefore, REBOA enabled
us to perform surgery smoothly in a case of intra-abdom-

cases. cause

inal massive bleeding. There are some reports that
REBOA decreases bleeding [4, 10]; therefore, we believe
that REBOA provides a reasonably dry field.

There are some important considerations for the use
of REBOA over other balloon occlusion strategies in the
perinatal period. First, it may be more difficult to obtain
femoral artery access compared to postpartum patients
or nonpregnant patients because the artery may not be
palpable because of hypotension and spasm in severe
shock. In addition, abdominal distension in late preg-
nancy does not allow sufficient working space for easy
femoral artery access. Moreover, the uterus may press
against the external and common iliac artery in late
pregnancy. Furthermore, the time to implement REBOA
may cause a delay in initiation of definitive treatment.
Therefore, cooperation of acute care surgeons or well-
experienced interventionists is necessary. Modification of
REBOA using sonography, fluoroscopy, or a cut-down
procedure may improve immediate access to the femoral
artery and allow its more widespread use in late preg-
nancy.

The second consideration when performing REBOA in
late pregnancy is the potential effect on the fetus because
the fetal safety profile for REBOA during pregnancy is
unknown. However, in a situation of impending cardiac
arrest, hemodynamic stabilization of the mother takes pri-
ority over potential risks to the fetus. There are several
reports on preoperative balloon occlusion in cesarean sec-
tion to control massive bleeding. Wu et al. reported that
there was no significant difference in the Apgar scores of
the neonates born after cesarean section who underwent

© 2017 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.
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prophylactic balloon occlusion and who did not undergo
balloon occlusion. Further, about the fetal radiation expo-
sure, they concluded that the radiation exposure for pro-
phylactic balloon occlusion is mostly safe for the fetus
[13]. In addition, Chen et al. reported that the balloon
occlusion of aorta seems effective in reducing postpartum
hemorrhage and in enabling blood transfusion without
harming the newborns [14]. In our institution, we per-
formed 14 preoperative balloon occlusions in cesarean
section (12 common iliac artery balloon occlusions and
two aortic balloon occlusions) with monitoring of the
cardiotocogram of the fetus during the inflation. In these
cases, the time from balloon inflation to delivery of the
fetus was within 5 min, and there was no adverse effect
on babies. The time in this case was also within 5 min.
Therefore, we considered that REBOA did not cause any
adverse effects and that the metabolic acidosis of the baby
was provoked by the hemorrhagic shock due to uterine
rupture.

Third, REBOA risks ischemic complications [11, 15]
and we bore this in mind.

Accordingly, the indication for REBOA should always
be considered. However, it may be useful to support
hemodynamic state and obtain dry surgical field in life-
threatening hemorrhage due to uterine rupture.

Conclusions

We describe the use of REBOA for life-threatening hemor-
rhagic shock due to uterine rupture. REBOA may be useful
for maternal hemodynamic support, to prevent cardiac
arrest and to obtain a dry surgical field. However, REBOA
carries potential risks, and therefore, its indication should
be considered.
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