Clinical and Experimental Clin Exp Emerg Med 2016;3(1):55-58 CrossMark
Emergency Medicine http://dx.doi.org/10.15441/ceem.15.006 St upases

Use of resuscitative endovascular
balloon occlusion of the aorta in a
patient with gastrointestinal bleeding
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Resuscitative endovascular balloon occlusion of the aorta (REBOA) was developed for controlling
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intra-abdominal arterial bleeding before definitive bleeding control, and is commonly used in g v I
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patients with ruptured abdominal aortic aneurysms. Although there is limited evidence for other Seoul National University Bundang
uses of REBOA, we used REBOA in a patient with massive gastrointestinal bleeding. A 53-year- Hospital, 82 Gumi-ro 173beon-gil,
old man with hematochezia was admitted to our emergency department with an initial systolic Bundang-gu, Seongnam 13620, Korea
blood pressure (SBP) of 83 mmHg. His SBP decreased to 40 mmHg in 10 minutes despite rapid E-mail: dremkks@snubh.org

fluid infusion. We decided to resuscitate the patient with REBOA in the emergency department
and then move him to an intervention room after stabilization. After aortic occlusion, SBP abrupt-
ly increased from 57 to 108 mmHg, and the patient could be transferred to an intervention room.
The patient was admitted to intensive care, but died of massive rebleeding 24 hours after admis-
sion to the emergency department.
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INTRODUCTION

Resuscitative endovascular balloon occlusion of the aorta (RE-
BOA) can be used to control intra-abdominal arterial bleeding. A
REBOA device is inserted into the common femoral artery and
placed in the aorta to block the distal flow of the aorta. It is used
for temporary control of active bleeding in patients with ruptured
abdominal aortic aneurysms before definitive hemorrhage con-
trol." This intra-aortic device was first described in patients with
uncontrolled intra-abdominal bleeding in the Korean War? In the
field of thoracoabdominal trauma, a case series and clinical study
have been reported.** Theoretically, REBOA can control all kinds
of arterial bleeding in the intra-abdominal organs. However, there
is limited evidence for the use of REBOA in cases besides those
involving ruptured abdominal aortic aneurysms. We present a pa-
tient with uncontrolled and obscure gastrointestinal (Gl) bleeding
who underwent REBOA in our emergency department (ED).

CASE REPORT

A 53-year-old man with alcohol-induced liver cirrhosis (Child-
Pugh class C) was admitted to another hospital due to hemato-
chezia. The patient underwent esophagogastroduodenoscopy and
colonoscopy at the other hospital; however, the active bleeding
site was not detected. When the patient was admitted to our ED,
hematochezia was still observed, and his mental status changed
from alertness to stupor. Initial vital signs were as follows: systol-
ic blood pressure (SBP), 83 mmHg; diastolic blood pressure, 46
mmHg; heart rate, 135 beats/min; and respiratory rate, 20 cycles/
min. Although a multilumen access catheter (Arrow; Teleflex
Medical, Research Triangle Park, NC, USA) was inserted in the in-
ternal jugular vein and packed red blood cells were infused by a
rapid infusion pump (Level1; Smiths Medical, Dublin, OH, USA)
with crystalloid and norepinephrine, the SBP decreased to 40
mmHg and the mental condition also deteriorated gradually. Ini-
tial laboratory results were as follows: hemoglobin, 5.1 g/dL;
platelets, 30,000/uL; total bilirubin, 2 mg/dL; albumin, 1.3 g/dL;
and prothrombin time/international normalized ratio, 4.74. We
thought that the patient was about to experience a cardiac ar-
rest. Therefore, we decided to try and resuscitate the patient with
REBOA first. After verbal consent from the patient's family to use
the device, the right common femoral artery was punctured un-
der sonographic guidance and a 12-French introducer was placed
using the Seldinger technique. A metal guidewire was inserted
into the aorta via the introducer and the REBOA was inserted
over the metal guidewire. After we checked the portable X-ray
results and confirmed that the REBOA had been placed in the de-
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Fig. 1. Radiograph of resuscitative endovascular balloon occlusion of
the aorta.

scending thoracic aorta, we inflated the balloon with normal sa-
line (Fig. 1). After occlusion of the aorta, the SBP abruptly in-
creased from 57 to 108 mmHg, and the patient could be trans-
ferred to the vascular intervention room. The REBOA was inflated
for 15 minutes and deflated gradually during angiography. After
removal of the REBOA, his vital signs remained stable for several
hours. Angiography did not detect the active arterial bleeding site
and the patient was admitted to the intensive care unit. Esopha-
gogastroduodenoscopy was performed in the intensive care unit,
and a Dieulafoy ulcer and duodenal varix without active bleeding
were detected in the second part of the duodenum. The Dieulafoy
ulcer was clipped by hemoclips and duodenal varix embolization
was performed. Although vital signs remained stable under vaso-
pressor treatment, hemoglobin levels decreased continuously, and
transfusion was needed during the admission period. The bleed-
ing source was still obscure; hypovolemic shock and cardiac ar-
rest occurred 24 hours after admission to the ED. A total of 19
packed red blood cell units were transfused until cardiac arrest.
We tried to resuscitate the patient with cardiopulmonary resusci-
tation, but failed.
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DISCUSSION

We describe a patient with massive Gl bleeding who underwent
REBOA in our ED. Previously, patients with massive Gl bleeding
died before admission to the ED and a definitive bleeding control
intervention. Therefore, we speculated that if patients with mas-
sive Gl bleeding, who are unresponsive to transfusion, were stabi-
lized by REBOA, there would be a better chance of definitively
controlling the bleeding. Our patient was not stabilized by rapid
transfusion in the ED, and we could not resuscitate the patient
when he experienced cardiac arrest. Although there is no evidence
of the use of REBOA in Gl bleeding, we used this as a bridging
therapy because other resuscitation options were unavailable. As
a result, the patient was stabilized by REBOA in the ED; however,
the active bleeding site was not detected on angiography. During
angiography, the REBOA was removed carefully and stable vital
signs were maintained. Hence, we presumed that the active
bleeding source was controlled temporarily with the aortic occlu-
sion. Thus, although there is no evidence of the use of REBOA to
control massive Gl bleeding, further research could justify the use
of REBOA as a bridging therapy.

REBOA has a two-fold mechanism in the aorta. First, REBOA
controls arterial bleeding in cases of noncompressible intra-ab-
dominal hemorrhage. Second, REBOA augments cerebral and myo-
cardial perfusion because the distal blood flow is blocked by the
balloon. REBOA can be used instead of open aortic clamping. More-
over, REBOA is less invasive and easy to perform in emergencies.
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Fig. 2. Division of aortic zones. Zone | extends from the origin of the
subclavian artery to the celiac artery, zone Il extends from the celiac ar-
tery to the origin of the renal artery, and zone Ill extends from the low-
est renal artery to the aortic bifurcation.?

Clin Exp Emerg Med 2016;3(1):55-58

CEEM

Actually, we adjusted REBOA within 15 minutes without acute
complications.

The placement of REBOA in the aorta should be decided prior
to insertion. We defined the levels of the aorta according to Stan-
nard et al.® (Fig. 2). In this case, we decided to place the REBOA
in zone | because the site of the bleeding was unknown. A bal-
loon in zone | blocks arterial blood flow to the celiac trunk, supe-
rior mesenteric artery, and inferior mesenteric artery. Therefore,
theoretically, all the arterial Gl bleeding can be controlled. For
isolated pelvic bone fractures with active bleeding, REBOA is
placed in zone Ill, blocking the common iliac artery.

REBOA can have several complications. First, in zone | REBOA,
prolonged ballooning could result in bowel ischemia because the
entire arterial blood flow to the Gl tract is blocked. However, there
are no clinical data on aortic ballooning time and bowel ischemia.
There was one large animal study on REBOA and bowel ischemia.
In the study, bowel ischemia occurred in one out of 8 pigs after
60 minutes of aortic ballooning.? Second, REBOA is inserted into
the common femoral artery over the 12-French introducer. If the
introducer is inserted into the superficial femoral artery, which is
smaller than the common femoral artery, limb ischemia and arte-
riovenous fistula could occur. Puncture site hematoma and infec-
tion are also possible complications. Although we think that RE-
BOA can be used in patients with active Gl bleeding temporarily,
there is no evidence that REBOA can be useful in this situation.
However, if patients with Gl bleeding cannot be stabilized in the
ED using other methods, REBOA could be a useful bridging thera-
py in spite of the possible complications.
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