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Here’s the Challenge

PATIENT ARRIVES

AIRWAY IS INTACT

BP 76/37

BILATERAL BREATH SOUNDS



Objective

To have a SIMPLE framework for 

incorporating REBOA into your 

treatment of the bleeding patient.



The “Golden Hour”

“the first hour after injury 

will largely determine a 

critically injured person’s 

chances for survival”



Precipitous rise in mortality after 30 minutes

Hypotensive GSW: mortality maximum at 15 minutes



> 10 Min Mortality: 45%

> 10 min: 3 x ↑ mortality

Overall Mortality: 27%

< 10 min: 20% mortality



“Golden Hour”

“Platinum 10 Minutes”



ED based treatment of 

the hypotensive patient 

must be automatic.



What is REBOA?

Mechanism to control non-compressible torso 

hemorrhage.



History

▪ 1954: IABO first used in Korean War

▪ 1970s – 1980s: Resuscitative thoracotomy 
described by Denver Health and Detroit Receiving

▪ 1989: IABO vs RT “effective” but revealed high rate 
of complications with IABO

▪ 2013: Report of 6 successful cases sparked a 
renewed interest in REBOA

▪ 2014: U.S. Military – “REBOA should be considered 
as an alternative to RT in the setting of extrathoracic
blunt or penetrating injury and severe shock”

Biffl et al. JTACS. 2015. 



Moore et al. JTACS. 2014.



Scalea et al. JTACS. 2014.



Biffl et al. JTACS. 2015.



AAST AORTA Study



Dubose et al. JTACS. 2016.

Resuscitative endovascular occlusion of the aorta 

has emerged as a viable alternative to open aortic 

occlusion in centers that have developed this 

capability.



ER-REBOA Catheter



Catheter Development

Teeter et al. JTACS. 2016



Catheter Placement



Spectrum Algorithm



Are you sure the patient is 

bleeding?

76/37 71/39

66/44 148/33



Empowered by good information



Automated or Manual BP?



Human Over Machine



What about the arterial line?



Empowered by good 

information….but at a cost

30 vs 45 mins



Time is of the Essence

“Platinum 10 Minutes”



Where is the $%*@ blood?



The Blood Loss Can’t Hide…

Chest

Abdomen

Pelvis

Retroperitoneum

Extremities

Scene



Bottom line…don’t think too 

hard

▪ Determine if patient is actually hypotensive

▪ Hemorrhagic shock until proven otherwise

▪ Listen to EMS

▪ Consider each compartment as a source of bleeding

▪ Perform thorough physical exam

▪ Supplement with ED based imaging (XR and FAST)



Spectrum Algorithm



Inclusion Criteria

▪ Greater than or equal to 18 years old

▪ Hypotensive (SBP < 90) and partial/non-responder 
to resuscitation

▪ Truncal hemorrhage (abdomen or pelvis)

▪ Penetrating extremity injury

▪ Reserved for sick patients in hemorrhagic 
shock, not responsive to traditional therapy.



Exclusion Criteria

▪ Pulseless patient (ED thoracotomy)

▪ Hemorrhage from above diaphragm

▪ Cardiac injury

▪ Penetrating thoracic injury

▪ Widened mediastinum

▪ Traumatic brain injury

▪ CXR, Pelvis XR, FAST should be completed prior 
to placement



• Safe vascular access can be
obtained without imaging, but…

• Reduce risk of vascular injury
with more precise vessel entry

• Recognize variant anatomy

• Select puncture site precisely

• Obtain access in pulseless 
arteries

Ultrasound Guided Access
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7 French Sheath 

upsize
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Device depth  measurement Zone 1 

measurement

Zone 3 

measurement
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Secure Catheter
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Aortic Occlusion Time

Slide courtesy of medical device company

▪ Decide on a course of action and move towards it 
expeditiously

▪ How long can the balloon stay up?

▪ 30 minutes for Zone 1

▪ 60 minutes for Zone 3



After all this…still 

hypotensive
▪ ED is transition between the scene and definitive 

care

▪ Facilitate transition to area able to most quickly 
terminate source of bleeding

▪ OR

▪ IR



Lower your standards: 

Resuscitating to Hypotension

▪ Hypotensive resuscitation: Restrictive approach to 
resuscitation

▪ Keep pressure high enough to perfuse organs

▪ Keep pressure low enough to limit bleeding

▪ Avoid “popping the clot”

▪ Goal SBP 80 - 90 mm HG



Technology gone wrong



Complications

▪ Gut ischemia

▪ Reperfusion syndrome

▪ Spinal ischemia

▪ Increased intracranial pressure

▪ Aortic injury (syringe change)

▪ Femoral artery injury

▪ Death



Better Science Coming?



PRACTICE



PI EVERY CASE



Summary

▪ Patients die quickly from hemorrhage

▪ Determine if patient is hypotensive

▪ Identify the general region of bleeding

▪ Replace the blood loss

▪ REBOA can be used as a bridge to bleeding control

▪ Facilitate transfer to definitive control of hemorrhage

▪ PRACTICE, PRACTICE, PRACTICE

▪ Objectively assess (PI) every case



THANK YOU FOR BEING

All in, all the time


