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intervention could be obtained. REBOA is mostly reported in inhospital or prehospital settings. Its
interhospital transfer use remains controversial. In this report, we present a case with pelvic
fracture and hemorrhagic shock who underwent REBOA placement and was transferred from a
local hospital to a trauma center successfully for further surgical intervention.

1. Introduction

Resuscitative endovascular balloon occlusion of the aorta (REBOA) helps control exsanguination from noncompressible torso
hemorrhage [1]. In REBOA, the aorta is temporarily occluded using an endovascular balloon to decrease injury site bleeding and
support cerebral and myocardial perfusion [1,2]. REBOA may be indicated for inhospital transfer between the emergency department
and the operating room, or prehospital use [2,3]. However, its use for interhospital transfer remains controversial, and the only re-
ported case of interhospital transfer had a poor outcome.

[3]. Herein, we report a patient with hemorrhagic shock who was successfully transferred from a local hospital to a trauma center
through REBOA implantation.

2. Case report

A 65-year-old female with hypertension and type 2 diabetes mellitus was sent to the Emergency department (ED) because of a
traffic accident. She was hit by a car from her left side while riding a scooter. Initially, she was lethargic (GCS, E3V1M5; blood pressure,
85/54 mmHg; heart rate, 129 beats/minute). Pupils are symmetrical, 3 mm in diameter, and reactive to light with spontaneous limb
movements. A left frontal hematoma, facial and scalp abrasions, swelling, and bruising on all four limbs, as well as deformities in both
lower limbs, were revealed upon complete undressing. She was intubated and a larger bore intravenous catheter was inserted to
transfuse 6 units of type-O concentrated RBC. Despite crystalloid hydration and blood transfusion, blood pressure continued to fall
during resuscitation. Brain Computed tomography (CT) revealed right-sided minimal subdural hemorrhage and linear skull fractures
(Fig. 1), and pelvic CT showed pelvic fracture (LC II; Young-Burgess classification), left-hip joint fracture with dislocation (Fig. 2), and
fractures in both fibula and tibia bones. A pelvic binder was used to stabilize pelvic fracture and a trauma center was contacted to begin
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the transfer process. With ongoing shock, the left femoral artery was punctured percutaneously and an 8 French sheath was placed. A 7
French REBOA (Tokai Medical Products, Aichi, Japan) was inserted through the sheath at the 28 cm mark (zone 3). Sonography was
used to verify that the REBOA was in the abdominal aorta. Initially, 2 ml of water was inflated into the balloon and the blood pressure
trace at the side port of the sheath had significantly disappeared by the time 4 ml of water was inflated. Sonography was used again to
confirm that the balloon was in zone 3 just above the aortic bifurcation. The mobile phone was used to keep in touch with the trauma
center staff, informing them of the exact time of occlusion and preparing the transarterial embolization (TAE) room early for this
patient. Consequently, her systolic blood pressure increased to 110 mmHg. Subsequently, she was transported to the trauma center
immediately (38 km away) via an ambulance for approximately 38 min (total occlusion time: 80 min). An experienced special nurse
and paramedic were arranged in the ambulance to provide continuous 4 units of matched concentrated erythrocyte transfusion with 6
units of fresh frozen plasma and maintenance of the REBOA line during the transfer. The patient immediately underwent TAE from the
right femoral artery on arrival at the trauma center. The left inferior gluteal artery showed truncated with extravasation and bilateral
internal iliac arteries were embolized with 10 ml Gelfoam on each side. The REBOA was left in place during TAE and removed after
TAE. Further orthopedic surgeries were completed in various stages over the next few days. Eventually, she survived, and on hospital
day 26, she was discharged with cognitive dysfunction, and memory loss and needed personal care for daily living. A planned
rehabilitation program continued.

3. Discussion and conclusions

This case of REBOA performed in the ED with a successful interhospital transfer is the first to be reported in Taiwan. Current
guidelines, such as ATLS, recommend interhospital transfer whenever the first institution cannot sufficiently provide patients’
treatment needs [4]. Patients with major trauma should be sent to the nearest hospital for resuscitation and then transferred to a
trauma center for a better prognosis [5]. Taiwan has a good medical and hospital grading system, forming a complete medical network,
and interhospital transfer is common and efficient. REBOA could prolong time and sustain patients’ vitality for further damage control
surgery [6,7]. It may play a role in stabilizing patients with major trauma during their transfer to a higher-level trauma center.

Traumatic hemorrhage from noncompressible torso injuries is a leading cause of death in military and civilian trauma [6,8].
Although the favorable time limit for inflation remains unknown, a goal of less than 30 min and approximately 90 min of occlusion in
zones 1 and 3, respectively, are suggested [9,10]. “Partial” or “intermittent” aortic occlusion of REBOA allows a low-volume aortic flow
to distal organs, thereby proposed as a technique to alleviate complete occlusion’s ischemic consequences [10]. If a longer transfer
time is needed, partial aortic occlusion could be suitable to minimize serious complications. Our patient had serious and
life-threatening trauma, but her injuries were mainly under the pelvic and lower-limb regions, thereby suitable for REBOA placement
in zone 3 and allowing her to endure longer ischemic time. In addition, our patients’ transfer time was below the ischemic time limit
(both under 90 min). These two major key factors may make the interhospital transfer successful.

An occlusion time beyond 30-60 min increases metabolic derangement, causing organ damage [11]. The most commonly reported
complications of REBOA include arterial injury, lower-extremity ischemia, arterial thrombosis/embolism, balloon migration from the
initial zone of placement, and over-inflation-induced balloon rupture. Other less common complications are extremity compartment
syndrome, hematoma formation at the site of access, bowel ischemia, and local infection. Acute kidney injury and extremity ampu-
tation were also reported [12]. REBOA usage may increase limb ischemia and reperfusion problems, so the need for crushing limb
amputation should be considered as an early decision.

The effect of REBOA on the progression of traumatic brain injury(TBI) is controversial. REBOA may cause cerebral edema due to
increased blood and intracranial pressure, which has been speculated to be detrimental. However, increased mean arterial pressure
caused by REBOA may improve cerebral perfusion. One small study showed mortality and complications with REBOA do not differ
between patients with and without concomitant TBI [13]. Most of the patients indicated for the use of REBOA are severely injured, like
our patient, and maintaining blood pressure to keep the patient alive was the most important thing, despite the possibility of a

Fig. 1. Axial non-contrast CT of the brain showing right-sided skull fracture(black arrow) with adjacent small subdural hemorrhage (white arrow).
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Fig. 2. 3D reconstruction computed tomography showing a pelvic fracture and a left-hip posterior dislocation with an acetabular fracture.

deteriorating brain hemorrhage. The use of REBOA may provide the last chance for the patient to be transferred to a trauma center. Our
patient suffering from traumatic shock resulting from pelvic fractures and lower-limb injuries was successfully transferred to a trauma
center by REBOA implantation. Emergency physicians may consider using REBOA in interhospital transfer if the transfer time is
estimated to be below 90 minutes for patients suitable for zone 3 REBOA implantation. Further research is needed to determine the
safety and efficiency of REBOA placement in interhospital transfer.
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