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A B S T R A C T   

The recent adoption of endovascular and hybrid methods in the management of massive bleeding 
following trauma to the torso and junctional areas has been a major advance in trauma care. 
Resuscitative endovascular balloon occlusion of the aorta (REBOA) is one tool to tackle imme
diate exsanguination in such cases. To take advantage of such methods, rapid femoral artery 
access is crucial. 

In rural hospitals a trauma surgeon, vascular surgeon and interventional radiologist may not be 
in the hospital during on-call hours. Furthermore, gaining femoral arterial access is an infrequent 
procedure for a trauma surgeon working outside major trauma centers. Therefore, it might be 
difficult to acquire and maintain the requisite skills. However, a consultant anesthesiologist is a 
member of the trauma team and always on call in our hospital. An experienced anesthesiologist is 
a valuable asset in ultrasound guided arterial punctures and in inserting intravascular introducer 
sheaths, as was the case in our patient. To our knowledge, anesthesiologists do not commonly 
participate in the actual placement of arterial introducer sheaths for REBOA catheters in trauma 
teams. We wish to bring to notice this hidden asset when a team that does not routinely include a 
vascular surgeon or an interventional radiologist is treating a seriously injured trauma patient. 

We report on a patient who had sustained a shrapnel injury to the groin with massive blood 
loss. To stop further bleeding and to stabilize hemodynamics, we used REBOA to gain proximal 
control of the bleeding. As a result, the patient avoided surgical retroperitoneal exposure and a 
dry surgical field was created. We conclude that REBOA may also have a place in rural hospitals, 
and that, if necessary, trauma team members may adopt novel roles in the treatment of 
hemorrhage.   
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Introduction 

Endovascular methods are increasingly being used in the management of massive bleeding following trauma to the torso and 
junctional areas [1,2]. REBOA is used to tackle the problem of immediate exsanguination in such cases. It is not merely a tool or a 
technique but rather a management capability involving several disciplines. Therefore, implementation of REBOA in an institution can 
be demanding [3]. To overcome this problem, practical guidelines on how to implement REBOA have been published [3–5]. We started 
implementation with lectures by visiting experts and our first simulation workshops in November 2018. A local protocol was published 
on the deployment of ER-REBOA™ (Prytime Medical, Boerne, Texas, USA) in September 2019. We finally started using REBOA in 
October 2019. 

Case presentation 

The emergency department received a prenotification call 5 min before the patient arrived at the hospital on a weekend morning. A 
twenty-nine-year old Caucasian female had sustained a shrapnel injury in an accelerator laboratory. A gas purification trap (1000 ml) 
exploded after a sudden increase in pressure. The victim, an experienced nuclear physicist, was alone at the time of the explosion. A 
piece of shrapnel from the purification trap struck her left groin causing a major hemorrhage. She reached out to her co-workers, who 
were about 100 m away, for help. Her profuse arterial bleeding was controlled first by a co-worker and thereafter by a paramedic. A 
load-and-go method was used to transfer the patient to the hospital, which was 5 min away from the scene of the incident. 

Following the prenotification call, a major trauma alert was activated, and the on-call trauma team was assembled [6]. Ideally, a 
trauma team is led by a senior trauma surgeon. A surgical resident, a senior anesthesiologist and two or three nurses constitute the 
other members of the team. At the time of this accident, the surgeons and operating room nurses were changing shifts and thus extra 
hands were available. O-negative blood and fresh frozen plasma were ordered – this hospital does not have a massive transfusion 
protocol, instead specific blood components are ordered as required. 

Fig. 1. REBOA catheter en route to zone 3.  
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On arrival, a paramedic was applying continuous manual pressure to the wound to control the bleeding. The patient was anxious on 
arrival but soon turned lethargic. An advanced trauma life support (ATLS) -type protocol was conducted to assess the patient’s injuries 
and start resuscitation. A 12-cm-long cut wound bleeding arterial blood was detected in the left groin. eFAST ultrasound was negative, 
but an immediate CT scan was not possible owing to the patient’s unstable hemodynamics. A decision to transfer the patient 
immediately to the operating room (OR) was made, as the patient was in hemodynamic shock and bleeding could only be controlled by 
manual compression. A vascular surgeon was called on to come to the hospital and the team was advised to place a 7 Fr introducer 
sheath in the contralateral common femoral artery for arterial access. This was accomplished under ultrasound guidance in the OR 
alongside other preoperative preparations by a senior anesthesiologist assisted by a general surgeon and a surgical resident. A few 
minutes later the vascular surgeon arrived. Arterial systolic pressure measured through the introducer sheath was 46 mm Hg and pulse 
rate 133/min. A decision to use REBOA was made and an ER-REBOA™ (Prytime Medical) catheter was placed and inflated in zone III. 
A conventional, non-hybrid OR C arm was used to confirm the position of the catheter (Fig. 1). The patient’s hemodynamics responded 
promptly to the appropriate occlusion of the distal aorta, and 5 min later, with 3 ml inflation of the balloon, systolic blood pressure had 
risen to 143 mm Hg and pulse rate fallen to 117/min. In addition, bleeding from the injured groin had stopped. The resulting dry 
surgical field allowed easy access to the injuries. A transection of the first branch of the deep femoral artery was encountered and 
surgically treated. The psoas muscle was partially cut. Some minor vessel injuries were also detected, but other major vascular 
structures, including the femoral veins, and femoral nerve were intact. 

The REBOA balloon was slowly deflated following discussion with the anesthesiologist. However, the patient did not initially 
tolerate even the slightest deflation of the balloon, but after 10 more minutes, stepwise deflation was performed with no hemodynamic 
compromise. The total inflation time of the REBOA was 55 min and finally the balloon catheter was removed. 

Fig. 2. Outcome at 6 weeks postoperatively. The shrapnel caused all but the 4 most proximal cm of the scar.  
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Postoperative CT revealed a small bone avulsion of the left lesser trochanter. Some gas was visible in the left hip joint and in soft 
tissues in the area as well as on the left iliopsoas muscle. No free gas was observed in the abdominal cavity. An iatrogenic pneumo
thorax following central venous cannulation during the operation was subsequently treated with pleural drainage. 2500 IU of 
intravenous heparin was given to prevent thrombosis within the sheath. The sheath was withdrawn and pressure exerted on the 
puncture site 3 h later in the ICU. No bleeding from the puncture site was encountered and distal vascular status remained intact 
throughout the treatment process. The patient was discharged home 5 days later. At the 6-week follow-up visit, despite a small, 
asymptomatic arteriovenous fistula in the puncture site in the right groin, the patient was recovering well (Fig. 2). At 4 months, she had 
assumed normal daily activities including work and sports. 

Discussion 

In rural hospitals, a trauma surgeon, vascular surgeon and interventional radiologist may not be in the hospital during on-call 
hours. In our hospital, a junior surgical resident is on call in the ER for surgical patients and a senior surgical resident is respon
sible for the surgical wards and OR. Both an orthopedic trauma surgeon and a general surgeon (usually a GI surgeon) are also on call at 
home with a maximum arrival time of 30 min. Furthermore, a consultant anesthesiologist and an anesthesiology resident are always on 
call in the hospital. 

An experienced anesthesiologist is a skillful resource in performing an ultrasound guided arterial puncture and in inserting an intra- 
arterial introducer sheath, as was the case in our patient. Placement of a pre-emptive sheath before the arrival of the vascular surgeon 
saved time. However, the attention required by tunneling must be considered and the person in charge of cannulation and REBOA 
deployment should not be responsible for other things at that time [4]. To our knowledge, anesthesiologists are not commonly 
included in a team actively applying endovascular bleeding control. We would like to bring to notice this hidden asset when a trauma 
team treating a seriously injured patient does not routinely include a vascular surgeon or interventional radiologist. 

The REBOA is also associated with adverse effects, such as distal embolisation and lower limb ischemia [7]. However, whether 
some of the complications are caused by the injury itself or because of the use of REBOA is still debateable [8]. In our patient a minor 
complication (an AV-fistula with no symptoms) was detected on ultrasound during the follow-up visit, but no major complications 
requiring an intervention were encountered. 

In this case, the patient avoided a retroperitoneal surgical incision to gain proximal control of the bleeding. Because of the REBOA, 
it was possible to work in a dry surgical field and keep the ongoing blood loss to minimum. We conclude that REBOA may also have a 
place in rural hospitals and that, when needed, trauma team members may adopt novel roles in the treatment of hemorrhage. 
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